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A-0001 Iatrogenic elbow flexion contractures in
children with amyoplasia
Olga Agranovich and Alexey Baindurashvili
The Turner Scientific and Research Institute for Children’s
Orthopaedics, St. Petersburg, Russia

Iatrogenic elbow flexion contracture is not a very rare
elbow deformity after posterior elbow capsulotomy
with triceps lengthening or after tendon transfer surgery in children with elbow extension contracture
due to amyoplasia. This may cause the patient difficulty in reaching the perineum or using crutches and
wheelchair. Fourteen elbows with iatrogenic flexion
contractures in 10 patients with an average age of 7
years (4–16 years) were treated in our clinic. At birth,
all children had elbow extension contractures with
severe limitation of active and passive flexion. All
children were treated with posterior elbow capsulotomy with triceps lengthening and tendon transfer to
biceps. At an average 3 years after surgery (range 2–
5 years), all patients had flexion contractures with an
average of 110 (range 70–120 ) and severe limitation
of self-service.
To solve this problem, the following methods were
used:
1. Stretching (cast with Ilizarov device).
2. Stretching with tendon transfer to biceps.
3. Extension osteotomy of the humerus.
After treatment, eight children were able to reach
the perineum or using crutches and wheelchair, and
two patients became more independent in daily
living.
We analyzed the outcomes and found the main
courses of iatrogenic elbow flexion contractures in
patients with arthrogryposis.
1. Too long fixation elbow in flexion after posterior
elbow capsulotomy with triceps lengthening.
2. Too triceps lengthening.

3. A triceps to biceps transfer for restoration of
active flexion.
4. One-stage restoration of passive and active
elbow flexion (posterior elbow capsulotomy
with triceps lengthening and tendon transfer).
Adequate treatment for elbow extension contractures in patients with amyoplasia, saving balance
between biceps and triceps, helps to prevent iatrogenic elbow flexion contractures.

A-0003 Is cortical contact necessary to prevent
metacarpal stem subsidence in trapeziometacarpal
arthroplasty?
J. Duerinckx1, S. Perelli2 and P. Caekebeke1
1
Ziekenhuis Oost-Limburg, Genk, Belgium
2
University of Pavia, Pavia, Italy

Cortical contact has been recommended to prevent
postoperative subsidence of cementless metacarpal
stems in trapeziometacarpal joint replacement. Due
to relatively large size increments, this is not always
possible. We hypothesized that cortical contact is not
essential. In this study, 87 consecutive Maı̈a prostheses (Groupe Lépine, France) were radiographically evaluated immediately after surgery and at
1 year postoperatively. Stem fit inside the intramedullary canal of the first metacarpal and subsidence
were measured. In 67 cases, the stem did not have
any cortical contact. No subsidence was noted. Our
results show that a cementless stem can be safely
placed in the first metacarpal without cortical contact
if the following conditions are met: the stem is anatomically shaped, the cancellous bone of the intramedullary canal has been properly impacted, stem
placement is press fit and rotational stable, and key
pinch loading is avoided during the first 6 weeks after
surgery.
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A-0012 Universal 2 total wrist arthroplasty as a
salvage procedure for failed BIAX total wrist
arthroplasty
H. J. A. Zijlker1,2, M. J. Berkhout1,2, M. J. P. F. Ritt1,2,
C. N. van Leeuwen1,2 and C. B. IJsselstein1,2
1
VU University Medical Center, Amsterdam, The
Netherlands
2
Albert Schweitzer Hospital, Dordrecht, The Netherlands

Introduction: The widely used treatment for failed
total wrist arthroplasty (TWA) is conversion to a
total wrist arthrodesis. However, salvage of failed
TWA by replacing the failed wrist implant may have
obvious advantages. In this study, we evaluate a large
case series in which failed BIAX implants are converted to Universal 2 implants.
Methods: A retrospective study of patients with failed
BIAX implants that had been converted to Universal 2
implants was conducted. All cases were evaluated
for clinical outcome and complications, including
the need for revision of the Universal 2 implants.
The Patient Rated Wrist Hand Evaluation (PRWHE)
and the Quick Disabilities of Arm, Shoulder and
Hand (QuickDASH) questionnaires measured the
function of the affected wrist. Additionally, all
patients were asked study-specific questions.
Results: Thirty-seven patients (40 wrists) with failed
BIAX implants that were converted to Universal 2
implants were included in this study. Twenty-five
Universal 2 implants were still in situ after the
mean period of 99 months and demonstrated moderate PRWHE (49/100) and QuickDASH (51/100) scores.
The remaining 15 Universal 2 implants were converted to a total wrist arthrodesis or a tertiary TWA.
Thirty patients were satisfied with the Universal 2
implant.
Conclusion: Conversion to a Universal 2 implant is a
viable salvage option for failed BIAX implants, which
maintains the function of the wrist and postpones a
possible conversion to a total wrist arthrodesis.
Type of study/Level of Evidence: Therapeutic/IV.

A-0018 Surgical fixation of metacarpophalangeal
collateral ligament rupture of the fingers
Charlotte Waxweiler, Nicolas Cuylits, Anne Lejeune,
Konstantin Drossos and Nader Chahidi
Centre de Chirurgie de la Main, Clinique du Parc Léopold,
Brussels, Belgium

Introduction: Collateral ligament injury of the metacarpophalangeal (MCP) joint of the fingers is underreported in the literature and widely underestimated
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by medical community. Herein, we present the
results from a large series of patients and review
factors influencing success of surgery.
Methods: We performed a retrospective study of 46
patients who underwent surgical fixation of the MCP
collateral ligament using bone anchor in an acute or
chronic setting. The diagnosis was predominantly
clinical based on laxity testing of the joint. We collected demographic data as well as intraoperative
findings and postoperative results.
Results: Postsurgery, with a median follow-up of 17
months, all patients presented with a stable joint and
a complete resolution of pain. The mean flexion of
the MCP joint was 77.91 , and extension was a
mean of 0.84 . We measured the injured grip
strength at a mean of 88.52% of the opposite hand,
and the mean Quick-DASH score used to evaluate
disability was 9.56 on a scale of 100 (with 100 complete disability). Importantly, time from injury to surgery did not influence postoperative results.
Conclusion: Surgical treatment of MCP collateral
ligament rupture with bone anchors is a safe technique that gives reproducible positive results that are
not influenced by demographic data or time to treatment. This pathology is not rare, and a better diagnosis would increase the incidence in future reports.

A-0019 Mallet fracture: DIPJ volar subluxation is
not predicted by fragment size but direction of force
and anatomy of DIPJ
Samuel Isaacs1, Michael Solomons2 and Nick Riley3
1
Department of Plastic and Reconstructive Surgery, Oxford
University Hospital NHS Foundation Trust, West Wing John
Radcliffe, Headley Way, Oxford, UK
2
Martin Singer Hand Unit, Department of Orthopaedic
Surgery, Groote Schuur Hospital, Cape Town, South Africa
3
Department of Hand Surgery, Nuffield Orthopaedic Centre,
Oxford University Hospital NHS Foundation Trust, Oxford,
UK

Aims: The aims of the study were to (1) review the
mechanism of injury in mallet fractures (MF) in 30
adult patients, (2) identify the direction of force
(hyperextension/hyperflexion injury) in the above
group, (3) determine whether the direction of force
predicts distal interphalangeal joint (DIPJ) volar subluxation; and (4) determine whether the fragment
size (% joint involvement) predicts DIPJ volar
subluxation.
Method: A retrospective review of 30 patients treated
for mallet fracture had X-rays reviewed, interviewed
for mechanism of injury, digit affected, and direction
of force. A standardized questionnaire was used and
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completed by the patient. X-Ray views of the affected
finger were reviewed independently by two consultant hand surgeons, the percentage of joint surface
area involvement was recorded, and whether DIPJ
volar subluxation was present was noted.
Results: Of the 30 patients, 9 patients had hyperextension MF with DIPJ volar subluxation; of these nine
patients, seven patients had joint involvement of
25–50% and two patients had 0–25%. Twelve of the
30 patients had hyperflexion MF with no DIPJ volar
subluxation: 4 had joint involvement of 0–25%; 4 had
25–50%, and 4 had 50–75%. Nine of the 30 patients
were unable to recall direction of force: four patients
had DIPJ volar subluxation with joint involvement of
25–50% and five had no DIPJ volar subluxation; two of
nine patients had 0–25% joint involvement, one of the
nine patients had 50–75%; none of the patients had
75–100%.
Conclusion: MF with DIPJ volar subluxation is an
important subgroup and must be identified and managed surgically. Direction of force possibly predicts
DIPJ volar subluxation, but there is no correlation
between fragment size and DIPJ volar displacement
in this group of 30 patients. This is possibly explained
by the anatomy of the DIPJ, which is a complex interplay of flexor and extensor tendon balance as well as
the strong collateral ligaments.

A-0022 Treatment of advanced Kienbock disease
(Lichtman IIIB) with a shortening osteotomy of the
radius in 17 cases
Jose Botelheiro1 and Silvia Silverio2
1
Hospital dos Lusiadas, Lisbon, Portugal
2
Hospital de Sant’Ana, Parede, Portugal

Objectives: For most surgeons, shortening osteotomies of the radius are not indicated in Kienbock
disease patients with carpal colapse (Lichtman IIIB).
We reviewed and present our cases.
Materials and Methods: Since 1985, all 53 cases of
Kienbock disease were treated with a shortening
osteotomy of the radius. Patient data and X-rays
were reviewed, but only the 17 cases with carpal
colapse are presented here. The age of the patients
was between 15 years and 66 years (median 32
years), with only 6 left wrists and 5 male patients.
There were 11 cases of ‘‘cubitus minus’’ and 9 with
lunate fragmentation in standard X-rays of the wrist.
Last revision of the patients was between 9 months
and 23 years after surgery, with a median period of 4
years.
Results: All patients felt better after surgery.
Medium flexion–extension of the wrist improved
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from 68 to 94 , grip strength from 21% to 73% of
the other hand, and Mayo Wrist Score from 24 to
68. On a 0–3 scale, pain decreased from 2.19 to 0.66.
Conclusions: Carpal colapse in stage IIIB Kienbock
disease is adaptative and its correction is not mandatory. Our results and those of other surgeons, very
similar to those obtained in patients without carpal
colapse, should enlarge the current indications for
shortening osteotomies of the radius in the treatment
of Kienbock disease.

A-0023 Addition of liposome bupivacaine to
bupivacaine 0.5% in wrist nerve blocks improves
analgesia compared to bupivacaine 0.5% alone for
Dupuytren’s contracture release
Catherine Vandepitte, Joris Duerinckx, Ine Leunen,
Sam Van Boxstael, Hassanin Jalil, Sofie Louage,
Ingrid Meex, Sigrid Christiaens, Gülhan Özyürek,
Marijke Cipers and Max Kuroda
Ziekenhuis Oost-Limburg, Genk, Belgium

Dupuytren’s finger flexion contracture can be treated
by injections of collagenase Clostridium histolyticum
(CCH) into the affected cords. This is often a painful
procedure, as pain occurs during CCH injection, the
inflammatory response that lasts for several days
after injection, and the manipulation to break up the
cords. Local nerve blocks can be used to make these
procedures less painful. We tested the hypothesis
that addition of liposome bupivacaine (LB,
EXPARELÒ ) 1.3% to bupivacaine in ulnar and
median nerve blocks results in improved analgesia
and longer duration of sensory–motor block compared to blocks performed with bupivacaine alone.
Thirty-two patients were randomized to one of both
treatment groups and prospectively followed up.
Addition of LB to bupivacaine in ulnar and median
blocks in subjects having Dupuytren’s contracture
release resulted in similar block onset but longer
block duration, improved pain scores, and improved
satisfaction. The addition of LB provided anesthesia
and analgesia for both phases of treatment (injection
and manipulation) with a single injection.

A-0024 Clinical evaluation of surgical management
of hand pathologies under local anesthesia
Juanos Cabanas Jordi1,2, Schuind Frederic1,2,
Jennart Harold1,2 and Zorman David1,2
1
CHU Tivoli, La Louvière, Belgium
2
Erasme Hospital, Brussels, Belgium
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Hand surgery can actually be managed under local
anesthesia, as described in recent North American
studies. It is actually admitted that xylocaine with
epinephrine infiltrations are perfectly safe and
allow to realize the intervention without using a tourniquet (wide awake local anesthesia no tourniquet
(WALANT) technique). Our objective was not to confirm the safety of these procedures (that is already
done) but to establish the possibility to realize them
in Belgium, where this strategy is less usual, and
could be more difficult to accept for the patients
and also the surgeons. We realized a multicenter
observational prospective study between October
2016 and April 2017, including 44 patients and 47
operations. We wrote two questionnaires: the first
one for the patients, asking essentially for pain control, mobility, and satisfaction, and the second one
was given to the surgeons, asking for the difficulty
of the infiltration and the surgery. We obtained very
good results for seven different indications in terms
of pain control (71% of response for postoperative
pain with step one analgesics), anxiety (1.6 on a
scale between 0 and 10 during surgery), and rapid
recovery and patient satisfaction (95% of the patients
would ask for the same procedure if another surgery
was necessary). We observed high levels of comfort
for surgeon during the different times of the procedure (100% of surgeons will keep applying this technique). We also confirmed the necessity to wait at
least 25 min between infiltration and surgery time
(two cases of lengthening of surgical time between
2 min and 3 min because of a premature incision). In
contrast, we observed excellent levels of visualization, even with a lower quantity of product than that
described in the literature (10 cc instead of 20 cc in
carpal tunnel surgery). In conclusion, WALANT was a
safe and efficient technique, giving high levels of
satisfaction for the patients and the surgeons, with
a fast learning curve for the infiltration technique, an
excellent visualization of the surgical site, and the
possibility to obtain the patient collaboration for
many indications (trigger finger and tendon repair).

A-0027 Double nerve transfer for the reanimation
of axillary nerve palsies
Thibault Lafosse, Amaury Grandjean, Thibault Gerosa,
Malo Lehanneur, Thomas Bihel and
Emmanuel Masmejean
Alps Surgery Institute, Clinique Générale Annecy, France

Background: Axillary nerve palsies result in a deltoid
and teres minor impairment, severely compromising
the function of the shoulder. It can occur after a
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lesion of the axillary nerve or a partial tear of the
upper brachial plexus such as C5–C6 brachial
plexus injuries (BPIs). It usually recovers in less
than 6 months but sometimes incompletely. We
describe our surgical management of axillary nerve
palsies with double nerve transfers to the anterior
branch of the axillary nerve and to the branch of
the teres minor.
Methods: We manage axillary nerve palsies with a
double nerve transfer, which reinforces the probability of recovery through an axillary or posterior
approach with transfer of a branch of the long head
of triceps to the anterior branch of the axillary nerve
(Lht to AA) and to the branch of the teres minor (Lht
to Tm) or an Lht to AA and a fascicle of the ulnar
nerve to the branch of the teres minor (U to Tm).
We performed an anatomical study to describe the
technique and assess the feasibility. We measured
the length and diameter of these branches and performed the transfer with tensionless sutures. We
operated on 10 patients following this procedure
and evaluated the motor deficits in the territory of
harvested nerves and the recovery of the deltoid
and teres minor.
Results: Ten cadavers were dissected. The mean
length for the anterior branch of the axillary nerve,
the teres minor, the triceps, and the ulnar nerve
branches was 34, 25, 54, and 28 mm, respectively.
Their respective diameters were 3, 3, 2, and 2 mm.
The transfer was always feasible. We operated on 10
patients. There were four isolated axillary nerve palsies and six C5–C6 BPIs. We performed four Lht to AA
with Lht to tm and six Lht to AA with U to Tm. There
were no deficits in the ulnar nerve territory, particularly after transfer to both biceps branch for elbow
flexion and teres minor branch in C5–C6 BPI cases.
Patients with more than 18 months of follow-up
recovered a full range of motion, an M4 deltoid and
teres minor and an M4 elbow flexion in case of C5–C6
BPIs.
Conclusion: Axillary nerve palsies can cause longterm impairment of the shoulder. Either in isolated
or in C5–C6 BPI palsies, the challenge is to recover a
good function particularly in external rotation, targeting motor branches of the axillary nerve. We describe
our technique to manage such palsies in early
stages, the double nerve transfer enhances the
chances of recovery without compromising any
other function and should be attempted whenever
possible.
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A-0028 Transfer of a fascicle from C7 root to the
suprascapular nerve in C5C6 brachial plexus
palsies
Thibault Lafosse, Malo Lehanneur, Amaury Grandjean,
Thibault Gerosa, Thomas Bihel and
Emmanuel Masmejean
Alps Surgery Institute, Clinique Générale, Annecy, France

Background: In C5–C6 brachial plexus paralysis,
neurotization of the suprascapular nerve (SSN) by
the spinal accessory nerve (SAN) is the most
common procedure to reanimate the rotator cuff
muscles and to stabilize the shoulder. Because of
the continuing shortcomings in this transfer, such
as trapezius palsy and nerve diameter inadequacy,
we propose to systematically preserve the SAN and
the function of the trapezius muscle using the pectoral fascicle of the C7 root to reinnervate the SSN
after hyperselective intraneurodissection and
selection.
Methods: We first performed an anatomical feasibility study including eight brachial plexus dissections
on fresh cadavers. A supraclavicular approach was
taken, allowing isolation of the SSN, microdissection
of the C7 root, and harvesting of an anteromedial
fascicle of C7. Once the nerves were freed, several
criteria were evaluated such as the length of the fascicle from C7, the excess length between the two
nerves, and their diameters. We then planned and
performed a systematic C7 to SSN nerve transfer in
all our C5–C6 BPI cases whenever the stimulation of
C7 fired a response in the pectoralis major muscle.
When a distal branch from C7 was also used to reanimate a paralyzed function (e.g. long head of triceps
to axillary nerve), the most distal branch was cut
first, and we ensured the most distal function (e.g.
elbow extension) was still preserved when stimulating C7, before cutting the selected branch.
Results: A tensionless suture was possible in each
and every cadaver case, with an averaged excess
length of 4.7 mm (range 2.2–7.1). The diameters of
the two nerve stumps macroscopically fitted properly, with an average diameter of 2.2 mm for the
suprascapular nerve (range 1.9–2.7 mm) and
2.1 mm for the pectoral fascicle (range 1.8–2.6 mm).
We operated on seven patients using this technique
over the past 18 months. Patients with sufficient
follow-up recovered a mean forward elevation of
100 , external rotation with adducted arm at 45 ,
and external rotation with abducted arm at 60 .
There were no deficits in the C7 territory. In one
case of C5–C6 obstetrical brachial plexus palsy,
there was no response after stimulation of the C7
root, and the remaining function of the upper limb
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was striked after the stimulation of C8–D1 roots. In
such case, the SAN was used to transfer to the SSN.
Conclusions: Both our anatomical study and clinical
experience show that a neurotization of the suprascapular nerve by a pectoral fascicle from C7 is possible. When the function of the shoulder was severely
impaired by a trapezius palsy resulting from the harvest of the SAN, we believe that a systematic C7 to
SSN transfer should be performed in C5–C6 BPIs
whenever possible. All of the criteria for clinical success seems present. A clinical study is currently run
to assess definitive outcomes in our series.

A-0030 Surgical treatment for polydigit amputation:
A retrospective analysis of the clinical results
Yasunori Kaneshiro1, Koichi Yano1,
Kiyohito Takamatsu2 and Noriaki Hidaka3
1
Seikeikai Hospital, Sakai, Japan
2
Yodogawa Christian Hospital, Osaka, Japan
3
Osaka City General Hospital, Osaka, Japan

Hypothesis: Polydigit amputation is a more severe
injury than single-digit amputation. It requires a
longer operation time for replantation with a longer
warm ischemia time and often a secondary or reconstruction surgery. Therefore, our hypothesis is that
the clinical results of replantation for polydigit amputation are not as good as expected. The purpose of
this study was to report clinical results of replantation and reconstruction surgery for polydigit
amputation.
Methods: A retrospective study of 61 fingers of 21
patients with polydigit amputation who had more
than one digit in Tamai’s zone III or IV was performed.
Nineteen patients were men and 2 were women, with
a mean follow-up period of 14 months. The number
of amputation fingers, zone of injury, survival rate,
and clinical results of replantation and reconstruction surgery at the final follow-up were reviewed and
analyzed.
Results: The mean number of amputated fingers was
2.8 (2–5) per patient. Crush injuries were the main
mechanism of injury in 15 patients. Five were cleancut, and one was an avulsion. Regarding the injured
area of the fingers, 24 fingers were injured in zone IV,
21 in zone III, 10 in zone I, and 3 in zone III. The
survival rate of replantation was 87% (45 of 52
digits). The mean final %TAM of the injured digits
was 58%, and the mean %TAM of zone IV was significantly lower than those of other zones (mean 28%;
p < 0.01). The grip strength at the final follow-up in
three-finger amputation was lower than that in twofinger amputation (45% vs 75%; p < 0.05). Aging was
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negatively correlated with the sensory recovery
(r ¼ 0.36; p < 0.05). In the second toe transfer for
finger reconstruction in five patients, the %TAM and
grip strength at the final follow-up were significantly
higher in patients with the PIP joint than in those
without the PIP joint (%TAM, 72% vs 28%, p < 0.05;
grip strength, 70% vs 21% of the normal side;
p < 0.05).
Summary
 The success rate of polydigit replantation was
similar to single finger replantation.
 Clinical outcomes were poor, particularly in zone
IV injuries and in more involved fingers.
 In the second toe transfer for finger reconstruction, better clinical results were achieved in
patients with the PIP joint than in those without
the PIP joint.

tendon in 35 cases. There were no recurrences.
Functional impairment was absent in 68 cases, moderate in 8 cases, and significant for 4, including 3 with
associated diseases. The mean VAS was 0.76 (0–10).
None of the cases reported tendinous dislocation or
neuroma. Patients were very satisfied in 72 cases,
satisfied in 6 cases, and unsatisfied in 2 cases with
associated diseases.
Discussion: The results of this series with a mean FU
of 9.5 years are favorable with a total regression of
any functional impairment in 85% of cases and a
satisfaction rate of 97.5%. None of the cases
showed tendon dislocation, neuroma, or recurrence.
The residual problems were all related to associated
diseases, initially present or developed since.
Conclusion: The Le Viet’s technique gives reliable,
lasting results without complication or recurrence.

A-0033 Results of the surgical treatment of de
Quervain’s tenosynovitis: 80 cases with a mean
follow-up of 9.5 years

A-0034 Three-dimensional fasciectomy – A new
technique for fasciectomy: A study of 585 patients

Johanne Garçon1, Bertille Charruau2, Emilie Marteau2,
Guillaume Bacle2 and Jacky Laulan2
1
CHU Poitiers
2
CHU Tours

Ben Miranda, Charlotte Elliott, Chris Kearsey,
David Haughton, Mark Webb, Ian Harvey and
Fahmy Fahmy
Countess of Chester Hospital NHS Foundation Trust,
Chester, UK

Introduction: Surgical treatment for de Quervain
tenosynovitis is only indicated after failure of medical
treatment, promoted by anatomical variations. We
used Le Viet’s technique to avoid tendon instability.
The aim of our study was to evaluate long-term
results with the hypothesis that this surgical technique is reliable with lasting results over time.
Patients and Methods: Patients operated on between
1995 and 2015 were included, and the results were
assessed with a phone questionnaire with a minimum of 1-year follow-up (FU). Surgical technique
described by Le Viet was followed, with a subcutaneous fixation of the retinaculum flap. Presence of
any anatomical variant was always specified. In 26
cases, another pathology was treated at the same
time. In addition to demographic data, the study
looked for the presence of pain quantified by VAS,
functional impairment, possible dislocation of tendons, and satisfaction.
Results: There were no preoperative or immediate
postoperative complications. Among the 89 operated
patients, 74 (80 cases) patients were assessed, with
68 women and 6 men, with a mean age of 48.5 years
(19–71 years). The 15 patients who lost to FU had an
initial evolution comparable to the rest of the population. A supernumerary septum was noticed in 50
cases and a long abductor pollicis multifascicled

Background: Numerous Dupuytren’s fasciectomy
techniques have been described, each associated
with unique surgical challenges, complications, and
recurrence rates. We describe a common ground
surgical approach to Dupuytren’s disease which
aims to address the potential contributors to the
high recurrence rate and unite current limited fasciectomy practice that varies considerably between
surgeons: three-dimensional fasciectomy (3-DF).
Methods: We describe the 3-DF principles: raising
thin skin flaps (addressing dermal involvement),
excising diseased palmar fascia with a 3- to 5-mm
clearance margin (treating highly locally recurrent
conditions), and excising the vertical septae of
Legueu and Juvara (providing deep clearance, hence
addressing all potentially involved pathological tissues). We compared the surgical outcomes between
traditional limited fasciectomy (LF) and 3-DF.
Results: From the 786 operations (n ¼ 585), postoperative recurrence rates were significantly lower
for the 3-DF (2/145, 1.4%) group than the LF group
(72/641, 11.2%) (p ¼ 0.001), and the time to recurrence was significantly longer (5.0  0 years vs
4.0  0.2 years; p < 0.0001). With recurrence
excluded, there were no differences between the
postoperative complication rates for 3-DF (5/145,
3.45%) and LF (41/641, 6.4%) (p ¼ 0.4).
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Conclusions: Our results suggest that 3-DF leads to
lower recurrence rates and a longer disease-free
period for patients, without increasing complications.
3-DF provides a safe, efficacious, common ground
surgical approach in the treatment of Dupuytren’s
flexion deformity.

A-0036 Predictive factors for flexor pollicis longus
crepitus after volar locking plate fixation for
intra-articular fractures of the distal radius: A
retrospective comparative study
Wakasugi Takuma1,2, Saito Kenta1,2, Takeda Hideyuki2,
Suzuki Hidetsugu3 and Saito Asami2
1
Department of Hand Surgery, Konan Hospital, Ibaraki,
Japan
2
Department of Orthopedic Surgery, Konan Hospital,
Ibaraki, Japan
3
Department of Orthopedic Surgery, Tsuchiura Kyodo
General Hospital, Ibaraki, Japan

Background: Intra-articular fractures of the distal
radius are now widely treated using volar locking
plates, but there are many reports about tendinous
complications associated with plates and screws.
Flexor pollicis longus (FPL) subdermal crepitus
(local crepitus on palpation with the thumb flexed
and extended and the wrist kept dorsiflexed) was
reported as a clinical sign of FPL attrition by volar
locking plate. This sign could be followed by FPL
tenosynovitis and tendon rupture, so patients with
this sign could be recommended to undergo surgery
for hardware removal. However, there are no literature analyzing the predictive factors for FPL subdermal crepitus.
Objective: To analyze the predictive factors for FPL
subdermal crepitus.
Study design: Retrospective comparative study.
Patients and Methods: Among patients with intraarticular fractures of the distal radius, we retrospectively analyzed 53 patients who were treated with
volar locking plates and who also had undergone
surgery for hardware removal as prophylaxis for tendinous complications or for patients’ preference.
Regarding the predictive factors for FPL subdermal
crepitus, we investigated the direction of fracture displacement (dorsal or volar) and the presence of fullthickness lacerations of the pronator quadratus
muscle identified during surgical dissection as preoperative factors. Regarding postoperative factors,
we investigated radiographic parameters of radial
inclination, volar tilt, ulnar variance after bony healing, and the plate position using Soong grading. We
also investigated the range of wrist dorsiflexion and
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soft tissue coverage of the plate using Yamazaki’s
criteria during hardware removal.
Results: The average age of the patients was 55
(range 17–84) years. According to the AO classification system, there were 5 types of B3 fractures, 10
types of C1 fractures, 20 types of C2 fractures, and 18
types of C3 fractures. FPL subdermal crepitus was
observed in 20 (38%) patients. In the comparative
analysis between patients with and without FPL subdermal crepitus, patients with dorsally displaced
fractures had significantly higher incidence rates of
FPL subdermal crepitus than those with volar displaced fractures (47% vs 13%; p < 0.05). Patients
with full-thickness pronator quadratus muscle and
those with higher Soong grades had a tendency
toward higher incidence rates of FPL subdermal crepitus than those without these factors (55% vs 26%;
p ¼ 0.07, 45% vs 9%, p ¼ 0.06, respectively). Soft
tissue coverage of the plate, range of wrist dorsiflexion, and other radiographic parameters were not
associated with the incidence of FPL subdermal
crepitus.
Conclusions: Patients with dorsally displaced intraarticular fractures of the distal radius should be closely monitored, and if FPL subdermal crepitus is
identified, then the patient should be advised to
undergo surgery for hardware removal.

A-0037 Findings of an early limited-sequence MRI
protocol in suspected scaphoid fractures
Jefin Jose Edakalathur, Kevin Syam and Adam Watts
Wrightington Hospital, Wigan, UK

Objectives: The aim of the study was to evaluate the
benefits of early limited-sequence (15 min) MRI protocol in suspected scaphoid fractures.
Methods: The patients suspected to have scaphoid
fractures by the accident and emergency department
were referred to an orthopedic clinic to be assessed
by a consultant or a registrar. The main tests used
for the clinical assessment were anatomical snuff
box tenderness, pain on axial loading of the scaphoid,
and tenderness on scaphoid tubercle. If a scaphoid
fracture is suspected based on the assessment in the
clinic and the review of X-rays taken in the A&E
department fail to demonstrate a definitive fracture
line, then patients are placed in a splint and an early
limited-sequence magnetic resonance imaging (MRI)
was done on the same day to rule out an occult scaphoid fracture. This limited-sequence MRI involved
mainly only T1 coronal images of the wrist as compared to a whole wrist MRI. This in effect required
only 15-min slots for each patient and reduced the
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actual scan times to as little as 6 min. The scan will
be the reviewed by a musculoskeletal radiologist and
reported within 1 week. The patients were reviewed
the following week with the MRI results. Once a scaphoid fracture is ruled out, the patients are given a
splint for comfort and sent to physiotherapy for the
start of mobilization as soon as possible. An audit
was undertaken of the management of patients with
possible occult scaphoid fractures after institution of
this protocol over a 12-month period. The details of
the initial clinical evaluation and diagnosis were
obtained from the clinic letters. Patients were evaluated based on the clinical test done, whether the
protocol was followed or not, the number of further
clinic and physiotherapy visits needed, and the MRI
findings.
Results: A total of 366 patients referred from A&E as
possible scaphoid fractures were included in the
study. In 117 patients, radiologically occult scaphoid
fracture could not be excluded after initial clinician
evaluation. Eighty-one patients had limited-sequence
MRI scans according to the protocol. This resulted in
the detection of 43 traumatic injuries including 6 scaphoid fractures, 19 carpal bone bruises, 6 occult
distal radius fractures, 12 soft tissue injuries, and
25 non-trauma lesions. Fourteen patients had
normal scans. Thus, pathology was identified in
83% of cases utilizing this protocol. No injuries are
known to have been missed.
Conclusion: This study showed that early MRI is a
reliable and quick method for evaluation of patients
with suspected occult scaphoid fractures. It resulted
in the detection of occult scaphoid fractures as well
as other occult wrist injuries, the long-term clinical
outcome of which has to be studied further. The utilization of this protocol helped in lowering the period
of plaster immobilization and number of clinic visits
needed, thereby streamlining the patient care in a
safe and reliable manner.

beginning to be replaced by treatment with collagenase. In Belgium, the product is reimbursed for contractures of at least 20 , in at most two joints. The
producer advises to use 0.58 mg of active enzyme in a
volume of 25 ml for metacarpophalangeal (MP) joints
and 0.58 mg in a volume of 0.20 ml for a PIP joint. We
tried to minimize the need for two doses using a dose
of 0.9 mg in a volume of 0.6 ml. We treated 43 hands
in 39 patients. They were followed up for a mean
period of 27 months (19–38 months). We recorded
gain in extension, recurrence rate, and patient satisfaction. We treated a mean of 2.5 joints per patient
(range 1–4). For the radial two fingers, we did not
treat enough patients to draw any conclusion. We
treated 12 MP joints of the middle finger and gained
a mean of 32 at the final follow-up. We treated four
PIP joints of the middle finger and lost a mean of 6 of
extension at the final follow-up. We treated 20 MP
joints of the ring finger and gained a mean of 40 at
the final follow-up. We treated 11 PIP joints of the
ring finger and gained a mean of 20 at the final
follow-up. We treated 19 MP joints of the little
finger and gained a mean of 53 at the final followup. We treated 21 PIP joints of the little finger and
gained a mean of 15 at the final follow-up. Even
though large corrections were sometimes obtained,
a significant part of the treated joints still had a contracture of more than 20 at the final follow-up (4/51
MP joints and 28/36 PIP joints). Of the 39 patients, 25
were satisfied and 24 of them would have the same
procedure again. Seven patients wanted a new treatment (of which two of them would have collagenase
treatment again. Dilution of the enzyme in 0.6 ml of
solvent seems to increase extension in both MP and
PIP joints, even though full correction was not always
obtained (mainly for PIP joints)

A-0041 Treatment for Dupuytren’s disease with a
whole vial of Clostridium histiolyticum collagenase
dissolved in 0.6 ml of solvent

Nikita Khusainov, Margarita Savina and
Evgeniya Kochenova
Turner Scientific Research Institute for Pediatric
Orthopedics, Saint Petersburg, Russia

Yannick Goubau1,2, Bart Berghs1, Bert Vanmierlo1,
Francis Bonte1, Chul Ki Goorens3 and Jean Goubau1,3
1
AZ Sint-Jan, Brugge, Belgium
2
ASZ Aalst, Aalst, Belgium
3
UZ Brussel, Jette, Belgium

Over the past few years, treatment for Dupuytren’s
disease has changed tremendously. Classic treatments include total fasciectomy, serial fasciectomy,
and needle aponeurotomy. These treatments are

A-0042 Botulinum toxin in treatment of patients
with obstetrical brachial plexus palsy sequelae

Objective: To asses the efficacy and identify primary
indications for botulinum toxin treatment as an
option in the management of patients with obstetrical
brachial plexus palsy (OBPP).
Material and Methods: Botulinum toxin was used in
the treatment of 11 patients with OBPP divided into
two groups. In group 1, five patients (mean age 6.2
years) with co-contractions of triceps muscle that
significantly limited active elbow flexion were treated
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with injection into the medial head of triceps. In
group 2, five patients (mean age 3 years) with
shoulder internal rotational contracture were
injected into subscapularis, latissimus dorsi, and
teres major muscles to decrease the strength of
shoulder internal rotators and improve both passive
and active abduction and exorotation of the humerus.
Clinical examination, magnetic resonance imaging,
and two-channel surface electromyography were
used as examination tools.
Results: All five patients from the group 1 had significant improvement of active elbow flexion: both
amplitude and velocity of elbow flexion increased.
In all cases, improvement was noticed on the third
day after injection with a slight increase during the
first week reaching the plato. Normalization of
biceps–triceps reciprocal activity was confirmed by
two-channel surface electromyography. In group 2,
only one patient (1 year girl with no signs of shoulder
joint instability) had an improvement of active
humerus abduction and exorotation. During examination, it was shown by MRI that in two patients who
had no effect after injection, a subluxation of the
humeral head took place, two more patients
obviously were too old (4 and 7 years) and had rigid
contracture of the injected muscles. No side effects
or complications in both groups were noticed.
Conclusion: Botulinum toxin treatment is an effective
option in the management of patients with OBPP
sequelae. Co-contraction of triceps muscle that
limits active elbow flexion is the strongest indication.
Internal rotational contracture does not respond to
this method of treatment so well, as it is described in
the literature, especially in older children. Thoughtful
examination must be performed before the treatment
to exclude humeral head dislocation at first.
Botulinum toxin treatment in OBPP patients with
function-limiting muscle co-contractions is an effective and safe method. This procedure allows to
improve hand function significantly in quite elegant
manner almost at any age with long-lasting effect.

A-0043 Scope in hand surgery using surgeonadministered local/regional anaesthesia
Sim Wei Ping, Tan Shoun and Vaikunthan Rajaratnam
Khoo Teck Puat Hospital, Singapore

Introduction: Hand and wrist surgeries are often carried out under local/regional anaesthesia. We
describe our experience using surgeon-administered
local/regional anesthesia (SALoRA) without sedation
to deliver acute and elective hand surgery anaesthesia in a tertiary public hospital in Singapore. This is in
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comparison with wide awake local anaesthesia with
no tourniquet (WALANT), which has been increasing
in popularity.
Methods: A retrospective analysis was conducted on
all surgeries performed under SALoRA between
January 2013 and December 2016 at our institution.
Surgeries on areas other than the hand, wrist, forearms and elbows were excluded. The records were
reviewed to analyze the demographics of the patients
and case profile of cases performed and their
outcomes.
Results: Of the total 3016 cases performed, 1994
patients (1275 men, age 45.78  16) were available
for analysis for the study period. The case distribution was similar to most other published day hand
surgery. Tourniquet was utilized in 1357 (68%) of
cases with an average operation time of 26  19 min.
Mean tourniquet use was 24  15 min. Detailed analysis will be presented.
Conclusion: A wide spectrum of surgeries in the
hand, wrist and elbow can be performed using
SALoRA safely. This has increased productivity, efficiency and utilization of resources. All these can be
performed without the negative points of WALANT,
providing a truly bloodless field, quick turnaround
time without the need for extra manpower to monitor
patients post-LA infiltration and prior to operation
and no risk of systemic adrenaline effects.

A-0044 Accuracy of the assessment of the stage of
osteoarthritis CMC I joint – X-Ray versus
arthroscopy
Holger Erne, Michael Cerny, Denis Ehrl, Anna Bauer,
Steffen Löw, Hans-Günther Machens and
Daniel Schmauss
Department of Plastic and Hand Surgery, Technical
University Munich, Munich, Germany

Background: Arthroscopy of the basal thumb joint
has become a valuable tool in the diagnostic and
therapeutic workup of trapeziometacarpal joint
osteoarthritis. The aim of this study was to evaluate
the diagnostic accuracy of conventional X-ray compared to arthroscopy for the assessment of trapeziometacarpal joint osteoarthritis. We further present a
new classification system for arthroscopic assessment of trapeziometacarpal osteoarthritis, because
current classification systems do not seem
appropriate.
Materials and Methods: In 23 patients experiencing
symptomatic trapeziometacarpal joint osteoarthritis,
arthroscopic diagnostic workup was performed. The
grade of osteoarthritis was evaluated according to

SS26
the Outerbridge classification. The preoperative conventional X-rays were presented to 10 experienced
hand surgeons who were not involved in the treatment and blinded to arthroscopy results. The probands were asked to determine which grade of
osteoarthritis according to the Outerbridge classification they would expect to find in arthroscopy. These
ratings were compared with the arthroscopic results.
Results: Of the 23 basal thumb joints evaluated using
arthroscopy, 11 were found to have cartilage lesions
grade 4 according to the Outerbridge classification, 8
lesions grade 3, 4 lesions grade 2, and no lesion
grade 1. Overall, 43% of the cartilage lesions were
correctly diagnosed using conventional X-ray. In case
of grade 4 lesions, 73% of the probands made the
correct diagnosis, in case of grade 3 lesions 38%
and in grade 2 lesions 13%. In every case of inaccuracy, the grade of osteoarthritis was underestimated.
Conclusion: The assessment of trapeziometacarpal
joint osteoarthritis using conventional X-ray seems
to be very inaccurate. Arthroscopy of the thumb
saddle joint should be the diagnostic gold standard
for trapeziometacarpal joint osteoarthritis. The new
classification system presented in this study might
facilitate grading of trapeziometacarpal joint osteoarthritis found in arthroscopy.

A-0045 Can open injuries in the hand wait? Our
experience with treating open hand injuries as
elective day surgery
Sim Wei Ping, Liang Zhiren Benjamin and
Vaikunthan Rajaratnam
Khoo Teck Puat Hospital, Singapore

Introduction: Open hand injuries presenting through
the emergency department are routinely admitted
and arranged for surgery acutely. Current practice
in most of our local institutions is treating these injuries as emergencies, competing with other surgical
emergencies. In this study, we report our results of
treating open hand injuries as elective day surgery
procedures and the prevalence of deep-seated hand
infection postoperatively.
Methods: A retrospective analysis of all patients sustaining open hand injuries who underwent elective
day surgery from January 2015 to December 2016
was performed. Polytrauma, bite injuries, active
infection, and severe injuries requiring immediate
attention for possible replantation or critical revascularization were excluded. Patients who developed
deep-seated infection post primary surgery requiring
surgical debridement were highlighted and evaluated. Demographic data, injury details, timing to
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surgical management, and antibiotic therapy were
also looked at.
Results: A total of 232 cases (211 men, age
36.87  14 years) were included in this study; 91%
were conducted with surgeon-administered local/
regional anesthesia. Time to surgery was
49.9  32.2 h. Our results revealed that deep infections were not associated with time of surgery.
Conclusion: Timing to surgery of open hand injuries
did not affect the outcomes of deep-seated infection
in this retrospective single-center study. Treatment
of open injuries in the hand as elective day surgery is
a safe and effective means of managing such cases in
a busy tertiary hospital. It affords effective utilization
of health-care resources and at the same time allowing for a consultant delivered service.

A-0047 How reliable is the radiographic diagnosis
of mild Madelung deformity?
Sebastian Farr1, Thierry G. Guitton2, David Ring3 and
Science of Variation Group
1
Orthopedic Hospital Speising, Vienna, Austria
2
University Medical Center, Groningen, The Netherlands
3
Dell Medical School, The University of Texas, Austin, TX,
USA

Background: Patients with Madelung deformity exhibit a spectrum of mild-to-severe deformity and distortion of wrist geometry. It may, however, be difficult
to reliably distinguish mild Madelung deformity from
normal. Given the high prevalence of nonspecific
wrist pain, it is important that mild Madelung deformity may not be subjected to overtreatment. This
study thus tested the reliability of the diagnosis of
mild Madelung deformity on a single posteroanterior
(PA) radiograph.
Methods: An online survey was sent to hand and
wrist surgeons of the Science of Variation Study
Group for evaluation of 25 PA wrist radiographs comprising 5 cases with suspected mild Madelung deformity and 20 radiographs without any evident wrist
pathology. Interobserver agreement was evaluated
both via average percent agreement and Fleiss’
kappa. To evaluate the relationship of rater characteristics and accuracy, a linear regression model was
computed.
Results: The interobserver agreement among the 69
participating surgeons was low (¼0.12). The overall
sensitivity, specificity, and accuracy were 0.30, 0.86,
and 0.75, respectively. The mean confidence was
7.4  0.4 for mild Madelung and 7.8  0.5 for normal
(p ¼ 0.112). The observers’ confidence level was the
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only factor that had a mild but significant effect on
the accuracy of the ratings.
Conclusions: The diagnosis of mild Madelung deformity is unreliable. Until there is good evidence that
mild Madelung can be reliably and accurately diagnosed and that we have an intervention that relieves
symptoms better than sham surgery, it seems wise
to err on the side of caution and treat mild Madelung
deformity supportively.

A-0049 Principles of surgical treatment of wrist
contractures in children with arthrogryposis
Olga Agranovich and Evgeniia Kochenova
The Turner Scientific Research Institute for Children’s
Orthopedics, Saint Petersburg, Russia

The prevalence of wrist contractures in children with
arthrogryposis multiplex congenita (AMC) is reported
from 40% to 88%. For the majority of children with
AMC, the wrist contractures are rigid and do not
respond to nonoperative care. Multiple surgical procedures have been proposed to correct wrist contractures, but results were controversial because of
further limit of motion and recurrence of deformity.
The objects of the study were 90 patients (162 upper
extremities) with the wrist contractures in AMC,
which were examined and treated at the age from 6
months to 17 years in 2009–2016. There are different
clinical variants of the wrist contractures including
flexion contracture, flexion contracture associated
with ulnar deviation, which are the most commonly
seen, and isolated ulnar deviation that occurs very
rare. Patients were divided into three groups: with
C6–C7, C5–C7, and C5–Th1 levels of spinal cord
lesion. Clinical, X-ray study, and neurophysiological
examination were performed. One hundred and sixtytwo operations were performed using the following
surgical techniques: tendon transfers, carpal wedge
osteotomy, and shortening osteotomy of the forearm
bones.
Passive correction of wrist deformities, range of
passive and active motions, muscle strength, and
functional capacity for grasps decreased in patients
with increased amount of damaged segments. Carpal
coalition were observed in 29% of cases, most of
them, especially total carpal fusion, were revealed
in patients with C5–Th1 level of spinal cord lesion
(43%). In choosing variant of surgical treatment, the
following parameters were taken into account: variant of deformity and possibility of passive correction
of wrist contracture. In patients with C6–C7 and
C5–C7 levels, tendon transfers were predominated
(76% and 82%). In group with C5–Th1 level, tendon
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transfers and carpal wedge osteotomy in different
combinations were performed in equal percentage
(51% and 49%). For objective results assessment of
surgical treatment, we took into consideration the
following criteria: wrist resting position, active extension, cosmetic appearance, and functional capacity
for grasps. All results were divided into three
groups: good, satisfactory, and unsatisfactory.
Children with C6–C7 and C5–C7 levels of spinal cord
lesion had 88% and 84% of good results and 12% and
16% of satisfactory. In both groups, restoration of
active wrist extension up to the neutral position and
more and significant improvement of cosmetic
appearance and functional capacity for grasps were
achieved. In the C5–Th1 group, patients had 11% of
good, 79% of satisfactory, and 10% of unsatisfactory
results of treatment. Improvement of wrist position
and appearance and minimal increasing functional
capacity for grasps were observed. Recurrence of
wrist deformity was revealed in 13% (21 wrists), in
most of cases in patients with C5–Th1 level of spinal
cord lesion (13 wrists).
Varied surgical approach to wrist contractures
treatment in cooperation of determination the level
of spinal cord lesion can provide predictable results
and improve wrist function, appearance, and quality
of life of children with AMC as much as possible.

A-0060 Outcomes of the Ivory arthroplasty for
trapeziometacarpal joint osteoarthritis with a
minimum of 10-year follow-up: A prospective
single-centre cohort study
Gino Vissers1, Bart Berghs1, Bert Vanmierlo1,
Francis Bonte1, Chul Ki Goorens2 and Jean Goubau1,2
1
AZ Sint-Jan Hospital, Bruges, Belgium
2
Vrije Universiteit Brussel, Brussels, Belgium

Introduction: This study investigated the long-term
functional outcome after total replacement of the
trapeziometacarpal joint with the Ivory prosthesis
(Stryker Corporate, Kalamazoo, Michigan, USA) for
advanced trapeziometacarpal joint osteoarthritis.
Materials and Methods: In this prospective singlecentre study, clinical outcome (mobility and
strength), overall function, pain, and radiological outcome were analyzed after a minimum of 10 years of
follow-up. Opening of the first web space and metacarpophalangeal flexion and extension were graded.
Opposition and retropulsion were graded by Kapandji
scores. Key pinch, precision pinch, and grip strength
were measured using a calibrated hydraulic pinch
gauge and a calibrated hydraulic hand dynamometer.
To assess the overall function, the Quick Disabilities
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of the Arm, Shoulder and Hand score was used. Pain
score was assessed with the visual analog scale.
Radiological outcome was evaluated using frontal
and profile views as described by Kapandji and
Eaton with and without stress.
Results and Discussion: A total of 26 Ivory arthroplasties were evaluated. Of the 32 eligible patients,
24 patients were included in the study. Two patients
had bilateral arthroplasties. The female to male ratio
was 22:2, and the mean age was 71 (range 57–83)
years. The mean follow-up period was 130 (range
120–142) months. Patient satisfaction was high,
with 85% of the patients willingly to repeat surgery.
Retropulsion of the thumb was significantly improved
with 25% compared to preoperatively. Flexion of the
metacarpophalangeal joint was improved with 5.5%
compared to the contralateral thumb. Overall function improved by 54%. Pain decreased by 81% with a
mean visual analog scale score of 1.3/10 at a minimum of 10 years of follow-up. Radiological evaluation
revealed polythene wear with secondary joint
instability that needed revision in two patients and a
broken implant that needed revision in another male
patient. Three patients had asymptomatic polythene
wear that required no revision but remain in followup. One patient had a failure of the prosthesis and
was converted to a trapeziectomy. The 10-year overall survival of the prosthesis was 85%.
Conclusion: These long-term results suggest that
the Ivory arthroplasty is a reliable option for treating
advanced trapeziometacarpal osteoarthritis, because
it gives an important improvement in overall function
and pain reduction. However, revision of the implant
within 10 years after surgery is needed in 15%.

hematoma distraction arthroplasty (HDA). Two
experienced consultant hand surgeons (first two
authors) performed all surgeries in a 2-year
designed study with a total of 50 patients in each
group. No loses were reported at postoperative 6month follow-up. Clinical evaluation was evaluated
with tip and key pinch and patient perception with a
QuickDASH questionnaire. All data were compared
with preoperative values at 6 months and published
normal values. Surgical time and complications were
registered. This project has the approval of the
research ethics committee. We present 40% of the
study’s completion.
Results: These are preliminary results until final
data collection. Both groups were statistically
equivalent in age, sex, and work status. Tip and key
pinch kilograms–force values at 6 months were 4.14
(SD 2.19) and 5.57 (SD 2.57) for the LRTI group and
3.38 (SD 1.41) and 4.75 (SD 1.58) for the HDA group.
The LRTI and HDA groups improved 18 points (SD
29.4) and 39 points (SD 34.19), respectively, in
QuickDASH score (p ¼ 0.23). Surgical time dedicated
for LRTI was 39 and 41 min for HDA. We had no complications in LRTI group and one complex regional
pain syndrome with good resolution in the HDA
group.
Conclusions: To date, at 6-month follow-up, the LRTI
and HDA were comparable on all measurements.
However, there seems to be a trend in a better functional outcome in the HDA group. This is a statistically nonsignificant difference due to the high
dispersion of the QuickDASH data. We expect to
increase the level of accuracy as the study
progresses.

A-0070 Thumb basal joint osteoarthritis –
Reconstruction and tendon interposition versus
hematoma distraction arthroplasty: A prospective
randomized controlled trial

A-0072 Digital shortening with auricular second
phalanx resection into Dupuytren’s digital hooks

A. Toro-Aguilera1, P. Martı́nez-Galarza1 and
C. Heras-Palou2
1
Hand and Wrist Unit, Fundació Sanitària Mollet,
Barcelona, Spain
2
Pulvertaft Hand Centre, Royal Derby Hospital, Derby, UK

Purpose: Numerous techniques have been described
for the surgical treatment of thumb basal joint arthritis. To date, there is no gold standard surgical
treatment.
Methods: The study was designed as a blinded
single-centre prospective randomized trial. Patients
were treated by trapeziectomy and ligament reconstruction (LRTI) suspension arthroplasty versus

Guy Raimbeau, Nicolas Bigorre, Walid Balti,
Fabrice Rabarin, Jérome Jeudy, Pierre Alain Fouque,
Alexandre Petit, Bruno Cesari and Yan Saint Cast
Centre de la Main, Trélazé, France

Introduction: The fifth finger strong digital hook
during the Dupuytren’s disease continues to be a
therapeutic problem. The fifth finger amputation,
which is sometimes the right and imperative solution,
has a harsh functional and aesthetical result and
exposes the patient to an adjacent digital hooks
aggravation. The second phalanx removal with digital
arthrodesis is a surgical solution, which may well be
suggested. The aim of this study was to report a continuous series of 36 cases.
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Materials and Methods: This was a retrospective
series of 33 patients; 26 men and 7 women, operated
from 1994 to 2015. The patients showed a severe fifth
finger digital hook and had a previous surgery in
30 cases. The combined extension deficit was 143
(75–270), and functional and aesthetical discomfort
was important. The surgical technique consisted of
a dorsal approach, a more or less extensive excision
of the second phalanx and an arthrodesis with an
alignment of the remaining digital segment, keeping
the pulpoungueal complex. During patients’ review,
the following were observed: functional discomfort
and utilization, aesthetical aspect, residual pain,
pulpar sensitivity, digital retraction recurrence, and
overall satisfaction.
Results: Six patients were dead and two were lost
to follow-up. Twenty-five patients (27 cases) were
reviewed at the mean follow-up of 64 months
(12–280). We did not deplore any postoperative
complications. Twenty-two patients (24 cases)
were satisfied or very satisfied. The aesthetic
result was noted at 7.13/10 (1–10), and pain
according to the visual analog scale was 0.46
(0–5). Cold pain was found in nine (33.3%) cases
and decreased pulpal sensitivity in three (11.1%)
cases. The hand flat could be possible in 21
cases, while in the other cases it was not because
of the little finger. Wearing of glove was again possible in 26 cases. The bone consolidation was
acquired in 18 (66.6%) cases, while in all other
cases, there was a pseudarthrodesis without clinical repercussions. We deplored five local recurrences at the level of the little finger.
Discussion: Digital shortening without a palmar
approach seems to bring a satisfying solution with
fifth finger severe digital hooks with Dupuytren’s disease. This technique allows us to keep a functional
digital segment, sensitive and aesthetic, with no
important morbidity amounting.

A-0075 Correlation between extension-block
K-wire insertion angle and postoperative extension
loss in mallet finger fracture
Sang Ki Lee1 and Youn Moo Heo2
1
Eulji University College of Medicine, Daejeon, Korea
2
Konyang University College of Medicine, Daejeon, Korea

Introduction: Extension-block pinning represents a
simple and reliable surgical technique. Although
this procedure is commonly performed successfully,
some patients develop postoperative extension loss.
To date, the relationship between extension-block
Kirschner wire (K-wire) insertion angle and
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postoperative extension loss in mallet finger fracture
remains unclear.
Hypothesis: We aimed to clarify this relationship and
further evaluate how various operative and nonoperative factors affect postoperative extension loss
after extension-block pinning for mallet finger
fracture.
Materials and Methods: A retrospective study was
conducted to investigate the relationship between
extension block K-wire insertion angle and postoperative extension loss. The inclusion criteria were
(1) a dorsal intra-articular fracture fragment involving 30% of the base of the distal phalanx with or
without volar subluxation of the distal phalanx and
(2) <3 weeks delay from the injury without treatment.
Extension-block K-wire insertion angle and fixation
angle of the distal interphalangeal (DIP) joint were
assessed using lateral radiograph at immediate postoperative time. Postoperative extension loss was
assessed by using lateral radiograph at the last
follow-up. Extension-block K-wire insertion angle
was defined as the acute angle between extension
block K-wire and longitudinal axis of middle phalangeal head. DIP joint fixation angle was defined as the
acute angle between the distal phalanx and middle
phalanx longitudinal axes.
Results: Seventy-five patients were included. The
correlation analysis revealed that extension-block
K-wire insertion angle had a negative correlation
with postoperative extension loss, whereas fracture
size and time to operation had a positive correlation
(correlation coefficient for extension block K-wire
angle: 0.66, facture size: þ0.67, time to operation:
þ0.60). When stratifying patients in terms of negative
and positive fixation angles of the DIP joint, the independent t-test showed that mean postoperative
extension loss is 3.67 and þ4.54 (DIP joint fixation
angles of <0 and 0 , respectively, p ¼ 0.024). When
stratifying patients in terms of extension-block Kwire insertion angle (30 , 30 –40 , >40 ), analysis of
variance showed significantly less postoperative
extension loss for higher insertion angles (>40 )
than for medium insertion angles (30 –40 ). Mean
postoperative extension loss difference between
higher insertion angle (>40 ) and medium insertion
angle (30 –40 ) was 11 (p ¼ 0.002).
Discussion: Both operative factors (extensionblock K-wire insertion angle and DIP joint fixation
angle) and nonoperative factors (fracture size and
time to operation) are important, as they may affect
postoperative extension loss when treating acute
bony mallet finger via the extension-block K-wire
method. Insertion angles within 25 –45 were
achieved, and postoperative extension loss decreased
inversely within this range. When stratifying
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according to insertion angles, significantly lower
postoperative extension loss was found in for angles
of 40 –45 . Furthermore, lower postoperative extension loss occurs when the DIP joint is extended to
more than 0 during the fixation of the transarticular
K-wire. Finally, there is higher likelihood for postoperative extension loss in cases with bigger fracture
fragment or longer time to operation.

A-0080 Establishment of normal ranges of upper
extremity length, circumference, and rate of
growth in the pediatric population
Tyler Edmond, Alexandra Laps and Joshua M. Abzug
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Upper extremity length and circumference
abnormalities are present in a number of conditions
in the pediatric population such as Marfan syndrome,
brachial plexus birth palsy, mesomelia, and hypochondroplasia. In most cases, upper limb hypoplasia
and hypertrophy are diagnosed when one limb
appears substantially different from the other
during the physical examination. However, occasionally when this discrepancy exists, it can be difficult to
determine which limb is the abnormal one.
Furthermore, when both limbs are involved in a condition, the diagnosis of upper limb hypoplasia or
hypertrophy becomes much more difficult due to
the lack of normative values. The purpose of this
study was to establish normal values for upper extremity length, circumference, and rate of growth in
children aged 0–17 years.
Methods: A total of 377 participants (212 female; 0–
17 years) were recruited from a population of pediatric orthopaedic patients and their siblings. Four
measurements were taken for each upper extremity
of each participant: upper arm length measured from
the tip of the acromion to the elbow flexion crease,
upper arm circumference measured at 5 or 10 cm
proximal to the elbow flexion crease depending on
the size of the patient, forearm length measured
from the elbow flexion crease to the wrist flexion
crease, and forearm circumference, measured at 5
or 10 cm distal to the elbow flexion crease depending
on the size of the patient.
Results: Mean values for arm and forearm length
and circumference for each age, 0 to 17 years, were
established. The determination of a child’s expected
arm length is dependent on their height, age, and
sex, while the calculation of a child’s expected forearm length depends on their weight, age, and sex.
Expected arm circumference in pediatric patients
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can be determined by their height, weight, and age.
In contrast, expected forearm circumference was
independent of age, height, and sex, linked solely to
patient weight. Male and female arms and forearms
have similar growth rates of lengths and circumferences. No significant differences were found between
right and left extremities for each of the four measurements taken.
Conclusions: Contralateral limbs can be used comparatively for length and circumference of the arm
and forearm in cases of unilateral upper extremity
abnormality. The establishment of normal values
for upper extremity length, circumference, and
growth rate will be a useful diagnostic tool for
upper extremity hypoplasia and hypertrophy, allowing future studies to determine the impact of these
variables.

A-0082 Transphyseal humeral separations are
associated with high fates of misdiagnosis by
radiologists and emergency department physicians
Arun Hariharan1, Christine Ho2, Andrea Bauer3,
Charles Mehlman4, Nathan O’Hara1, Paul Sponseller5
and Joshua M. Abzug6
1
University of Maryland Orthopaedic Associates, Baltimore,
MD, USA
2
Texas Scottish Rite Hospital for Children, Dallas, TX, USA
3
Boston Children’s Hospital, Boston, MA, USA
4
Cincinnati Children’s Hospital Medical Center, Cincinnati,
OH, USA
5
John’s Hopkins Hospital, Baltimore, MD, USA
6
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Transphyseal humeral separations (TPHS)
are rare injuries that lack substantial data regarding
injury patterns, diagnostic accuracy, treatment methodology, and overall outcomes. Given the rarity of
these injuries, they are often misdiagnosed, which
may lead to a delay in care. This study aims to
assess the accuracy of diagnosis of TPHS by radiologists and emergency department (ED) physicians as
well as their effects on the time to surgery and
patient outcomes.
Methods: A retrospective review was conducted at
five pediatric institutions to identify all transphyseal
humeral separations (n ¼ 64) in patients 0–3 years of
age from January 1991 to December 2016. Patient
demographics, time to surgery, and diagnosis by
radiologists and ED physicians were recorded.
Frequencies and means were recorded for demographic and epidemiological analyses, the rate of
misdiagnosis, and the reported misdiagnoses.
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Results: Sixty-four patients with a mean age of 17.4
months were identified. The most common mechanism of injury was accidental trauma (n ¼ 40), followed
by nonaccidental trauma (n ¼ 17), cesarean section
(n ¼ 4), and vaginal delivery (n ¼ 3). Time to surgery
was greater than 24 h in 40 patients. Accurate diagnosis by the radiologist occurred in 8 instances
(12.5%) and by the ED physician in 24 cases
(37.5%). In the radiology group, the misdiagnoses
(87.5%) recorded were lateral condyle fracture
(n ¼ 18), nonspecific distal humerus fracture
(n ¼ 17), elbow dislocation (n ¼ 4), supracondylar
humerus fracture (n ¼ 9), and medial condyle fracture (n ¼ 3). In the ED group, the misdiagnoses
(62.5%) recorded were lateral condyle fracture
(n ¼ 12), supracondylar humerus fracture (n ¼ 10),
nonspecific distal humerus fracture (n ¼ 9), medial
condyle fracture (n ¼ 7), and elbow dislocation
(n ¼ 7). The mechanism of injury did not have a significant correlation with diagnostic accuracy by either
group. Moreover, the diagnostic accuracy did not
have a significant correlation with time to surgery.
Conclusion: Transphyseal humeral separations are
rare injuries that are associated with high rates of
initial misdiagnosis, ranging from 62.5% in ED physicians to 87.5% among radiologists. Despite the misdiagnoses, there does not appear to be a relationship
to time to surgery. This multicenter analysis provides
the largest series assessing the rates of misdiagnosis of transphyseal humeral separations. It is important to consider providing increased education to
radiologists and ED physicians to accurately diagnosis TPHS, as these injuries are associated with high
rates of non-accidental trauma.

A-0085 Operative management for pediatric and
adolescent scaphoid nonunions: A meta-analysis
Julio Jauregui1, Edward Seger2, Mark Shasti1 and
Joshua M. Abzug1
1
University of Maryland School of Medicine, Baltimore, MD,
USA
2
SUNY Downstate Medical Center, Brooklyn, NY, USA

Objective: Scaphoid fractures in the pediatric population represent approximately 3% of all hand and
carpal fractures; however, their incidence is rising.
Cast immobilization has been shown to yield excellent results in the acute phase; however, as many as
10% of patients develop nonunions. Multiple fixation
techniques exist but there is no consensus regarding
the best surgical treatment following the development of a pediatric/adolescent scaphoid nonunion.
The purpose of this study was to evaluate the current
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body of literature regarding pediatric/adolescent scaphoid nonunions and determine success and functional outcomes following surgical fixation.
Methods: A comprehensive literature review was
performed utilizing Medline, Ovid, and Embase databases to compare surgical techniques for adolescent
scaphoid nonunions on the basis of union rates, functional outcomes, and operative complications. The
initial search returned 2110 publications. Inclusion
criteria consisted of a scaphoid fracture with more
than 3 months of no clinical or radiographic improvement following cast immobilization and age less than
18 years. Ultimately, 11 studies met inclusion criteria
and were included in the final analysis.
Results: A total of 176 surgically treated pediatric/
adolescent scaphoid nonunions were identified from
the 11 studies, including 157 non-vascularized bone
graft procedures and 19 non-grafted rigid fixation
procedures. Patients treated with a non-grafted
method achieved union with a total random effects
model revealing a union rate of 94.6%, while the
grafted cohort had a union rate of 94.7%. Functional
outcomes including range of motion and grip strength
were significantly improved in both cohorts. Patients
managed operatively with bone graft had four complications, in contrast patients without bone grafting did
not report complications (p ¼ 0.9).
Conclusions: Surgical treatment of pediatric/adolescent scaphoid fracture nonunions produces excellent
union rates and functional outcomes following surgical intervention, using both grafted and non-grafted
techniques. Given the current evidence, there is no
advantage to the use of bone graft in skeletally
immature patients; however, this should always be
evaluated in a case-to-case scenario. Future prospective studies are needed to assess whether the
outcomes of a specific technique are more favorable
and to determine whether differences exist based on
fracture location.

A-0086 Cyanoacrylate-assisted four-corner fishmouth technique for microvascular anastomosis
Sze-Ryn Chung1, Muntasir Mannan Choudhury1,
Sarah Jiayu Too2, Duncan Angus McGrouther1 and
Andrew Yuan Hui Chin1
1
Department of Hand Surgery, Singapore General Hospital
2
Yong Loo Lin School of Medicine, National University
Singapore, Singapore

Objective: The conventional end-to-end technique of
microvascular anastomosis with interrupted sutures
can be time consuming especially in the hands of a
less experienced microsurgeon. It has been shown to
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cause media wall necrosis with intimal hyperplasia,
leading to intraluminal thrombosis. Studies have
been done on the use of tissue adhesives to achieve
sutureless microvascular anastomosis. The ‘fishmouth’ technique that was described by Egemen in
2011 combines two sutures that were placed 180
apart with cyanoacrylate tissue adhesive. We
describe a modification of the ‘fish-mouth’ technique,
whereby four corner stitches were used instead of
two, for microvascular anastomosis.
Methodology: Twelve anastomoses were carried out
on bilateral common iliac arteries in six rabbits. Two
groups were compared; conventional anastomosis
versus four corner ‘fish-mouth’ (FCFM) technique.
Conventional anastomosis involved seven to nine
interrupted sutures. For the described technique,
four parallel incisions were made at 90 apart of
both ends of transacted vessel. Four sutures were
placed passing from the proximal end to exit from
the distal part of the longitudinal incisions. Each
corner was held in place to allow intimal contact
between the two lids. The tissue adhesive was then
applied onto the ‘fish-mouth’ flap. Outcomes were
measured.
Results: In both groups, 100% patency rates were
achieved. The mean anastomosis time for the conventional and FCFM group was 30 and 28.7 min,
respectively, and the mean bleeding time was 1.8
and 0.5 min, respectively. Histopathological evaluation for both anastomoses showed distinct findings
that were significant. There was no intraluminal
adhesive leakage in the FCFM.
Conclusion: Our preliminary results for both conventional and the described technique are comparable in
terms of anastomosis and bleeding time. A larger
sample size would be needed to produce more significant results.

A-0087 Management of severe radial club hand by
soft tissue distraction prior to centralization using
JESS fixator
Shringari Mahadevaiah Venugopal and
Bhaskaranand Kumar
B.I.R.R.D. (T) Hospital, T.T.D., Tirupati, Andhra Pradesh,
India

Objective: In cases of severe radial club hand, that is,
Bayne’s type III and type IV centralization as a primary definitive procedure is difficult due to tight soft
tissue contractures. Precentralization soft tissue distraction is advised in order to avoid extensive dissection, bony resection, and acute stretching of the
neurovascular structures. This study aimed to
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evaluate the quality of the result of stiff radial club
hand by soft tissue distraction prior to definitive procedure, to find out the difficulties associated with this
technique prior to definitive procedure.
Materials and Methods: In a prospective study, 31
cases with 31 radial club hands of Bayne’s types III
and IV were treated by gradual soft tissue stretching
using differential distraction followed by centralization. There were 4 type III and 27 type IV radial club
hands. All hands were fixed with Joshi’s external
stabilizing system (JESS). Two transfixing ‘K’ wires
were passed in the ulna as well as in the metacarpals
wherever feasible and two ‘K’ wires in ulna and one
in the metacarpal were passed in severe contractures. Differential distraction of two turns on radial
side and one turn on the ulnar side per day was carried. Mean distraction time was 12.7 weeks (10–20
weeks). Among these, 23 patients eventually underwent centralization and 2 underwent radialization. Six
cases were missed for follow-up.
Results: Average age of the patients was 4.9 years
(range 1–15 years), with male (M) to female (F) ratio
of 1.8:1(M: 20; F: 11). The average radial deviation
with HFA (hand forearm angle) improved from
87.45  23.96 preoperatively to 32.00  32.04
postoperatively. HFP (hand forearm position/
translation) at preoperative and postoperative
follow-ups was 18.40  4.45 mm and 14.78 
3.73 mm, respectively. The ulna length at preoperative and postoperative follow-ups was 6.16  0.72 cm
and 6.41  0.81 cm, respectively. According to
Kanojia’s assessment criteria, 19 cases (61.2%) had
good outcomes, 6 cases (19.4%) had satisfactory outcome, and 6 cases (19.4%) unsatisfactory.
Discussion: Soft-tissue distraction in severe radial
club hands (types III and IV) prior to definitive procedure like centralization is a powerful technique for
repositioning the wrist. The differential distraction
by JESS achieves improvement in the HFA, HF, without overstretching of soft tissues, nerves, and vessels. JESS external fixator is easy to apply, stable,
and of low expenditure and could be readjusted
easily.
Conclusion: The present study confirms differential
soft-tissue distraction prior to definitive procedure in
severe radial club hands helps to achieve better
results.
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A-0088 Review of errors in distal radius fractures
Maria Angeles De la Red Gallego1,
Manuel Ruben Sanchez Crespo1,
Higinio Ayala Gutierrez1, Jose Couceiro Otero1,
Olga Velez Garcia1, Ana Alfonso Fernandez2,
Ciro Santos Ledo2 and Fernando Del Canto Alvarez1
1
Hospital Universitario Marques de Valdecilla, Santander,
Spain
2
Hospital Sierrallana, Santander, Spain

Distal radius fractures (DRFs) represent the most
common fracture treated by physicians. The bimodal
distribution shows two peaks, one of the high energy
injuries in young patients and other due to low energy
injuries in the elderly. An appropriate treatment of
each fracture is important in order to avoid mistakes.
Even if it’s the most common injury that hand surgeons deal with, we must be aware that each fracture
might have its own ‘‘personality’’ and we must treat
them according to this. We present some cases of
failure in the treatment of DRF (a collapse in a nonsurgical DRF, an intraarticular screw in a surgically
treated fracture, a case of collapse in a surgically
managed one, a case of broken screws and plate,
etc.) and we ought to analyze the committed errors
in order to prevent them.

A-0089 A systematic review of volar locking plate
removal after distal radius fracture
Michiro Yamamoto, Yuki Fujihara, Nasa Fujihara and
Hitoshi Hirata
Nagoya University, Nagoya, Japan

Background: Indication of volar locking plate (VLP)
removal after bony healing of distal radius fracture
(DRF) is controversial. Studies with various range of
removal rate were reported. The purpose of this systematic review was to investigate the frequency and
the reasons of hardware removal over the world. We
hypothesized that more frequent VLP removal contributes to better clinical outcomes.
Methods: The authors searched all available literature in the PubMed and EMBASE databases for articles reporting on outcomes of treatment using VLP
for DRF. Data collection included hardware removal
rate, complication rate, clinical, and radiological outcomes. We analyzed correlation between hardware
removal rate with clinical and radiological outcomes.
Results: A total of 3472 articles were screened, yielding 52 studies for final review. The mean hardware
removal rate was 9%, ranging from 0% to 100%. The
mean removal rate in studies from France, Norway,
Japan, and Belgium was as high as 19%. The mean
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removal rate in studies from the United States was
low (3%). The most frequent reasons for extraction
were routine removal (22%), tendon irritation or
tenosynovitis (14%), hardware problem (14%), and
patient’ request (13%). Although routine removal
and patient’ request were not counted as complication, correlation between removal rate with
complication rate was strong ( ¼ 0.64, p < 0.001).
Correlations between clinical and radiological outcomes were week except for volar tilt ( ¼ 0.42,
p ¼ 0.009).
Conclusions: There was a diversity of removal rate
and reasons in the studies over the world. High frequent VLP removal does not contribute to clinical
outcomes including complication rate. Anatomical
reduction and appropriate plate selection and placement at the initial surgery are important to reduce
further intervention.

A-0092 Bilhaut procedure: Expanding the
indications
Igor Shvedovchenko1,2 and Andrej Koltsov1
1
Federal State Institution St. Petersburg Scientific and
Practical Centre of Medical and Social Expertise,
Prosthetics and Rehabilitation named after G. A. Albrecht
of the Ministry of Labour and Social Protection of the
Russian Federation
2
Department of Medical Physics, St. Petersburg State
Polytechnical University, St. Petersburg, Russia

Objective: The goal is to consider the possibilities of
Bilhaut procedure in congenital polydactyly
treatment.
Materials and Methods: Twenty-four Bilhaut operations were performed in children aged from 8 months
to 6 years during the last 10 years. Eight patients had
thumb polyphalangy, 14 had thumb polydactyly (in 5
cases, polydactyly was combined with duplicated
finger triphalangism), and 2 had triphalanged fingers
polyphalangism. The indications for Bilhaut procedure were equal developing of the main finger and
the additional one, the main finger underdevelopment 30% and less, good-sized clinodactyly at the
level of metacarpophalangeal and interphalangeal
joint. A classic Bilhaut technique was used in 13 children, while in the rest it was modified according to
the specific anatomical features. Only soft tissues of
an additional finger were used in two operations, soft
tissues and additional proximal phalanx segment
were used in two cases and the connection of only
proximal or only nail fingers also in two cases. In five
patients, the Bilhaut was combined with triphalangism elimination.
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Discussion: There is no agreement about Bilhaut
procedure in fingers polydactyly. In some articles,
the efficacy of this technique versus standard reconstructions is considered not proven. But this technique is constantly being upgraded to diminish its
disadvantages. Our opinion is that Bilhaut procedure
is excellent when you use only this idea and modify it
according to the present anatomical peculiarities.
Long-term outcomes show that nail deformity formation is possible. This deformation is easily corrected
in older age. Neither growth impairment nor previous
mobility impairment was obtained.
Conclusion: Bilhaut procedure in hand polydactyly
treatment is expedient to use, and indications for it
can be extended.

A-0094 Volar lunate facet – secondary dislocation
after distal radius plate fixation: Correction options
and salvage procedures
Christoph Pezzei, Stefan Quadelbauer and
Martin Leixnering
AUVA, Lorenz Böhler Trauma Center, Vienna

Objective: The secondary dislocation of the volar
lunate facet fragment after operative fixation is a serious problem. Significant predictors of loss of reduction are number of fragments, subsidence lunate
distance, fragment size for fixation. Standard fixed
angle plates may not provide adequate control of
this fragment even when placed sufficiently distal.
Carpal translation with volar subluxation more than
4 mm leads to severe wrist dysfunction.
Methods: In revision surgery, anatomical reduction
and restoration of the articular congruity is the first
key in treatment. The principles are mobilization of
the displaced fragments, anatomical reduction and
refixation, and neutralization of the tension forces
of the short radiolunate ligaments. Sometimes it is
necessary to perform an additional volar open wedge
osteotomy on the distal radius to correct the radiocarpal joint inclination. For fixation, hook plates or
small fixed-angle plates are used. But the plate coverage and the number of screws in the lunate facet
does not address all aspects of stability. It is essential to prevent the carpal translation. To reduce the
load to the volar ulnar fragment, a temporary radiocarpal arthrodesis for 6–8 weeks is necessary.
Therefore, a K-wire fixation between the radius and
the lunate is used. Depending on the time factor and
anatomical conditions, a reconstruction with reassessment of the fragments is needed and it is not
always possible. If the cartilage of the radiocarpal
joint is destroyed and severe painful osteoarthritis
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results, a salvage procedure is necessary. Our standard method is a volar RSL fusion with a fixed-angle
frame plate.
Results: Between 2006 and 2014, 11 patients were
treated with an RSL fusion from a volar approach.
The mean age was 55 years. Average follow-up was
5.2 years. The CT scans at follow-up showed no
pseudarthrosis, and no case of midcarpal arthrosis
was related to surgical procedures. The clinical
results showed good pain relief in all the cases
(VAS 2.2). Residual function covers 95 flexion–extension arc, 35 radial–ulnar deviation arc, and 75% of
grip strength compared to the contralateral side.
DASH score 27 and PRWE score 31 points.
Conclusions: The correction of secondary dislocated
volar lunate facet fragments should be performed as
early as possible, and the important factor is adequate refixation of the fragments. As a salvage procedure, we perform a volar RSL fusion with good
long-term results.

A-0099 The creation of a wide awake hand surgery
service in an NHS Trust in the United Kingdom:
Challenges, cost savings and effectiveness
Constantinos Kritiotis1,2, Zaf Naqui1, Anuj Mishra1 and
Ishan Radotra1
1
Manchester Hand Centre, Salford Royal NHS Foundation
Trust, Manchester, UK
2
Iasis Private Hospital, Paphos, Cyprus

Background: The wide awake local anaesthesia no
tourniquet (WALANT) concept has been proved to
be an efficient, safe and cheap method to operate
on various hand pathologies and trauma. We describe
our experience with this method in a major hand
surgery unit in the United Kingdom and compare
our outcomes with those of a regional private hand
surgery centre in Paphos, Cyprus.
Objectives: To show our results with the utilization of
the WALANT method in aspects of patient satisfaction, safety as well as cost reduction and improved
theatre utilization.
Study design and Methods: In this retrospective
study, we present our results from over 100 cases
treated with this method in aspect of patient satisfaction, outcomes/complications as well as cost-effectiveness. Cases treated range from carpal tunnel
decompressions to open reduction and internal fixation (ORIF) of metacarpals or phalanges using plates
and screws, cubital tunnel releases, ulnar collateral
ligament repairs as well as trapeziectomies. The
method followed was administration of local anaesthesia (LA; lidocaine with 1:100,000 adrenaline) in the
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area of the procedure, as advocated by Lalonde et al.
No tourniquet was used during the procedure. All the
patients were operated on an ambulatory surgery
setting and were discharged immediately after the
procedure. The mean time from the injection of the
LA until surgery commenced was 11.5 min and all
the patients were either injected in theatre or in the
anaesthetic room.
Results: There was a high satisfaction rate among
patients as the procedure was comfortable even for
lengthy procedures. Compared to Cyprus, we had two
patients who required sedation during the procedure
due to panic attacks as well as vasovagal attacks.
There was also increased bleeding during the procedures compared to procedures done under a tourniquet; however, this did not prevent us from
completing the procedures. Also the fact that the
UK patients were operated in a public hospital setting
made them more reluctant to have their procedures
wide awake and preferred to have their procedure
under general anesthesia (GA) as there was no additional cost to them. No persistent ischaemia of digits
or any other WALANT-related complications was
noted. There were also no operating list cancellations due to lack of anaesthetist and there was a
significant reduction in turnover time and as well as
significant cost saving based on the NHS National
Tariff Prices. Also, there were less cancellations
due to patient comorbidities.
Conclusions: Wide awake hand surgery in an NHS
hospital can result in less cancellations, improved
theatre utilization, significant cost savings as well
as improved patient outcomes. However, better
implementation measures should be put in place,
like permission to inject patients in the ward at
least 30 min prior to their surgery in order to allow
adrenaline to work better (and therefore have less
intraoperative bleeding), staff education regarding
wide-awake hand surgery as well as patient education so as more patients opt for it.

A-0104 The double thenar flap for two adjacent
fingertip amputations
1

Ji Sup Kim , Hyun Sik Park, Jong-Ick Whang and
Ho Jung Kang2
1
Department of Orthopedic Surgery, International St.
Mary’s Hospital, Catholic-Kwandong University, Incheon,
South Korea
2
Department of Orthopedic Surgery, Yonsei University
College of Medicine, Seoul, South Korea

Objective: Thenar flap is a well-described technique,
but there is a scarcity of reports about its use in
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patients with multiple fingertip injury. The aim of
this study was to introduce surgical technique of
double thenar flap and to evaluate clinical outcome
and related complications.
Methods: Multiple fingertip amputations treated by
thenar flap reconstruction were retrospectively identified and evaluated from October 2013 to October
2016. At the last follow-up, the patients were
assessed for cold intolerance in the reconstructed
fingers, two-point discrimination, range of motion
(ROM), functional outcomes by quick disabilities of
the arm, shoulder and hand (DASH) score, functional
and appearance outcomes by Michigan Hand
Outcome Questionnaire (MHQ), and return to work
time.
Results: Twelve patients (24 fingers) underwent
double thenar flap procedures medially (n ¼ 5) or laterally (n ¼ 5) based on pedicled thenar flap used. The
donor site was covered with a partial or full thickness
skin graft from the medial foot. The combination of
injured digits requiring reconstruction included both
middle and ring fingers (n ¼ 9), both index and middle
fingers (n ¼ 3). The mean age was 42 years (18–60
years). The mean time for division and inset was 15
days (13–16 days). The mean follow-up time was 13.5
months (12–16 months). All flaps have survived. The
mean total active range of motion (TAM) in flexion
measured at the last follow-up was 249 (238–
260 ). Objective sensibility in the flaps was ascertained as an average static two-point discrimination
of 6.9 mm (3–7 mm). The mean quick DASH score was
3.3 (range 0–9.1). The mean MHQ score was 93.8
(range 88–100). All patients returned to work within
6.2 weeks on average. No complication was reported.
Conclusion: Double thenar flap technique is a good
option for simultaneous coverage of small to large
defects in adjacent two fingertips.

A-0105 Comparison of two bone grafting techniques
for the treatment of scaphoid waist nonunions: Iliac
bone graft versus anterolateral corner of distal end
of radius
Ji Sup Kim1 and Ho Jung Kang2
1
Department of Orthopedic Surgery, International St.
Mary’s Hospital, Catholic-Kwandong University, Incheon,
South Korea
2
Department of Orthopedic Surgery, Yonsei University
College of Medicine, Seoul, South Korea

Objective: As a source of corticocancellous grafts for
treating scaphoid nonunions, the anterolateral
corner of the distal radial metaphysis has several
advantages over iliac bone. However, comprehensive
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comparison on its surgical outcomes compared to
the traditional AIBG has not been fully explored.
The aim of this study was to compare the two
groups depending on the source of corticocancellous
autograft (iliac crest vs anterolateral corner of distal
end of radius) for the treatment of scaphoid waist
non-unions.
Methods: A total of 50 waist nonunions were included
in this retrospective follow-up study. Ten patients
were not accessible, and two patients refused to
attend follow-up checks. Therefore, a total of 38
patients were included in this study with a mean
follow-up interval of 16 (12–36) months; 23 patients
were treated using iliac bone graft (Group A) and 15
patients with anterolateral corner of distal radius
(Group B). Clinical assessment included range of
motion (ROM), pain according to the visual analogue
scale (VAS), grip strength, Disability of the Arm,
Shoulder and Hand Score, Patient-Rated Wrist
Evaluation Score, and modified Mayo Wrist Score.
The follow-up study on each patient included a CT
scan of the wrist which was analyzed for union,
osteoarthritis, dorsiflexed intercalated segment
instability, and humpback deformity.
Results: Thirty-seven of the 38 (97%) of the scaphoid
waist nonunions showed union, 22/23 (95.7%) in the
Group A and 15/15 (100%) in the Group B. Union rate
and time to union showed no significant differences
between the two groups. Radiologically, restoration
of scaphoid deformity was corrected, and degree of
restoring normal scaphoid alignment evaluated with
scapholunate angles showed superior deformity correction capability in Group B than in Group A
(p < 0.05). Radiologically, the average lateral intrascaphoid angle, the radiolunate angle, and the scapholunate angle are improved postoperatively in
both groups (p < 0.05). Percentage of significant residual deformity postoperatively was not significant
between the two groups. Functional outcomes evaluated with restriction of ROM, modified MAYO score,
the PRWE score, the DASH score, and the rate of
complications showed no difference between the
two groups.
Conclusions: Corticocancellous bone graft from
anterolateral corner of distal end of radius has comparable results with the one from traditional iliac
crest with regard to bony union, restoring normal
scaphoid alignment, wrist function, and it shows
better results than the traditional AIBG with regard
to restoring normal scaphoid alignment evaluated
with the scapholunate angle.
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A-0107 Prognostic factors for resumption of work,
ADL and hobbies after traumatic hand or wrist
injury
N. Neutel1, P. Houpt2 and A. H. Schuurman1
1
University Medical Centre Utrecht, The Netherlands
2
Isala Hospital, Zwolle, The Netherlands

Introduction: Traumatic hand and wrist injuries have
a substantial impact, both economically as on
patients’ lives. For predicting patients’ time off
work, several biomedical, sociodemographic, psychological and work-related prognostic factors have
been suggested in previous studies. No prognostic
factors have been previously identified for the time
patients need to resume their ADL, resume their
hobbies and for the duration of their complaints.
The aim of this study was to measure the impact of
traumatic hand and wrist injuries more broadly, by
investigating prognostic factors for all the abovementioned outcomes.
Methods: In this prospective cohort study, 383
patients with a traumatic hand or wrist injury were
included. In 354 patients, there was a complete
follow-up. Data were collected through personal
interviews. Potential prognostic factors for all outcome measures were identified by univariate analysis. For the time off work, hazard ratios for
prognostic factors were calculated using Cox regression. A hazard ratio of 2, for example, means twice as
many patients have had an event (returned to work)
at any point in time after the trauma.
Results: The type of work, diagnosis, complication,
occurrence of the trauma and gender were prognostic factors for the time off work in the Cox regression
analysis. Having a blue collar job gives patients a
hazard ratio of 2.52 (condidence interval (CI) 1.89–
3.37), a diagnosis other than a distortion gives
patients a hazard ratio of 2.48 (CI 1.63–3.76) and a
complication gives patients a hazard ratio of 1.88
(1.04–3.42). Furthermore, blaming someone else for
the trauma gives patients a hazard ratio of 1.70 (CI
1.11–2.59) and female gender resulted in a hazard
ratio of 1.61 (CI 1.22–2.12).
In univariate analysis, prognostic factors for ADL
resumption, hobby resumption and the duration of
complaints are gender, diagnosis, operative treatment and complication. Furthermore, age is positively correlated with the time to ADL resumption
and the duration of complaints.
Due to the trauma, 13 patients did not return to
work at all, another 17 patients returned to work in
a different job, 29 patients did not (completely)
resume their ADL, 40 patients did not resume their
hobby and 101 patients were not free of complaints
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after 6 months. Patients resumed their work partially
in a median time of 1 week (interquartile range (IQR)
0–5), fully in 2 weeks (IQR 0–6), their ADL in 4.5
weeks (IQR 1–9) and their hobbies in 5 weeks (IQR
1–12). Patients were free of complaints in a median
time of 9 weeks (IQR 5–24).
Conclusion: Prognostic factors for return to work are
the type of work, diagnosis, complication, occurrence
of the trauma and gender. Prognostic factors for ADL
resumption, hobby resumption and the duration of
complaints are gender, diagnosis, operative treatment and complication. Age is a prognostic factor
for the time to ADL resumption and for the duration
of complaints.
Considering these factors can be helpful in
explaining patients what to expect in terms of
resumption of their daily activities.

A-0108 Correlation of subject self-measured wrist
range of motion with direct provider measurement
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seen with visual estimation of E/F/RD/UD (ICC
range 0.79–0.95) and on goniometric measurements
of E/F/RD/UD (ICC range 0.84–0.94). Agreement was
excellent on goniometric measurement of selfphotographs of E/F/RD (ICC range 0.83–0.97) and
on goniometric measurement of self-drawn tracings
of E/F/RD/UD (ICC range 0.86–0.95).
Discussion: Both visual estimation of wrist E/F and
goniometric measurements of self-taken digital
photographs of wrist E/F had excellent intra- and
inter-rater agreement regardless of experience
level. Goniometric measurements of self-drawn tracings of E/UD had excellent intra- and inter-rater
agreement. These results study support remote
monitoring of wrist ROM, especially flexion and
extension with visual estimation and digital photographs. We hope that future research will further
evaluate the applicability of these methods with the
ultimate goal of increasing patient access and optimizing outcomes.

Kevin J. Renfree, Kelly Scott, Cece Skotak and
Hamy Temkit
Mayo Clinic, Phoenix, AZ, USA

A-0109 Correlation between patient-rated outcome
questionnaire and Single Assessment Numerical
Evaluation score in the fracture of distal radius

Introduction: Range of motion (ROM) is an important
outcome measure for wrist injuries. Remote assessment may be useful, but data are limited regarding
validity and reliability. We sought to establish
intra-and inter-rater agreement between visual estimation, direct goniometric measurement, and measurements of self-taken digital photographs and line
tracings of wrist ROM.
Methods: Thirty-seven consecutive patients who had
undergone wrist surgery or sustained a wrist injury
were enrolled. Active wrist ROM (extension (E), flexion (F), radial deviation (RD), ulnar deviation (UD))
was assessed by three different providers and final
ROM measurements included (1) patient estimation,
(2) provider estimation, (3) provider goniometric
direct measurements, (4) provider goniometric
photograph measurements, and (5) provider goniometric tracing measurements. Intra- and inter-rater
agreement was described using intra-class/interclass correlation (ICC) measurement.
Results: Compared to each provider’s own goniometric measurements (intra-rater agreement), all
three providers had excellent correlation on visual
estimation of extension and flexion (ICC range 0.82–
0.87), measurements of self-photographs of extension and flexion (ICC range 0.84–0.85), and measurements of self-drawn tracings of extension and UD
(ICC range 0.76–0.85). When comparing providers
(inter-rater agreement), excellent correlation was

Chang-Hun Lee1, Wan-Sun Choi2, Sung-Jae Kim3,
Joo-Hak Kim4 and Kwang-Hyun Lee5
1
Eulji Medical Center, Eulji University College of Medicine,
Seoul, Korea
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Ajou University College of Medicine, Suwon, Korea
3
Hallym University College of Medicine, Hwasung, Korea
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Seonam University College of Medicine, Goyang, Korea
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Hanyang University College of Medicine, Seoul, Korea

Objective: To compare the patient-rated outcome
questionnaire (PRO) and the Single Assessment
Numerical Evaluation (SANE) scores in the fracture
of distal radius.
Methods: This study was a retrospective review of a
prospectively filled database of 212 patients who underwent internal fixation with volar locking plate for the
fracture of distal radius between August 2014 and April
2017. All patients were operated on by the same surgeon. The patient database included postoperative PRO
(The Disabilities of the Arm, Shoulder, and Hand
(DASH), patient-rated wrist evaluation (PRWE)) and
SANE scores at 1 month, 2 months, 3 months, 6
months and 1 year after the operation. Any patient
with incomplete data was removed from the study.
Results: The Pearson correlation coefficient (r)
between DASH, PRWE and SANE scores was 0.76
(p < 0.01) and 0.72 (p < 0.01), respectively. In subgroup analysis, the correlation between the PRWE
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pain, function score and SANE score was 0.66
(p < 0.01) and 0.69 (p < 0.01).
Conclusions: This study shows that there is a significant correlation between postoperative SANE and
PRO in the fracture of distal radius. We recommend
the SANE score as a reliable outcome indicator for
the follow-up in the fracture of distal radius.

A-0110 Pollicization in adults: What kind of surgery
to use?
Igor Shvedovchenko1,2, Andrej Koltsov1 and
Boris Kasparov1
1
Federal State Institution St. Petersburg Scientific and
Practical Centre of Medical and Social Expertise,
Prosthetics and Rehabilitation named after G. A. Albrecht
of the Ministry of Labour and Social Protection of the
Russian Federation
2
Department of Medical Physics, St. Petersburg State
Polytechnical University, St Petersburg, Russia

Pollicization is one of the most effective techniques of
bilateral grip restoration in trauma sequelae in
adults. We need an algorithm of pollicization variant
choosing, which depends on the definite anatomical
features of misshaped hand.
Materials and Methods: We have an experience of
472 pollicizations in congenital and acquired deformities, and only in 14 cases this method was used in
trauma sequelae in adults. Three main variants of
this surgery were used. The criteria for selection
were thumb amputation level, the rest fingers condition, the scar intensity of hand soft tissues, and the
prognosed condition of neurovascular bundles.
Results: Thumb amputation level: in seven cases, the
first metacarpal bone and thenar muscles remained
unchanged; in six hands, the proximal third of the
first metacarpal bone and carpo-metacarpal joint
were preserved; in three hands, the first metacarpal
bone was absent but trapezoid bone remained.
The rest fingers condition: in three cases, two to
five fingers were intact; in six cases, there were
stumps of two to five or three to five fingers at the
proximal phalanges level; one patient had two to five
fingers contractures and metacarpal bones deformation; two patients had two to three metacarpal bones
defects; and two patients had proximal phalanges
defects with carpo-metacarpal joints destruction.
Scar intensity of hand soft tissues: cicatricial
masses at the hand dorsum were found in two
patients, at the palmar surface in two patients, and
at both dorsal and palmar surfaces in one patient.
Prognosed condition of arteries and nerves: we
expected problems with bundles in two patients
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who had two to three metacarpal bones defects and
apparent scars in this region. In five cases, difficulties with dorsal veins were expected.
In four hands, the fourth finger was moved in the
thumb position, in the rest cases index was
transferred.
Pollicization by Hilgenfeldt technique was performed in five hands, it let us to ignore the dorsal
veins condition. In two patients, index was transferred to the thumb position using backflow through
the bifurcation of the common palmar digital artery.
Pollicization at separated dorsal veins and palmar
bundles was made in seven hands.
In 11 hands, transferred finger was connected with
first metacarpal bone remnant, and in 3 hands, the
reconstruction of the first carpo-metacarpal joint
was performed.
Finger transfer together with contracture elimination was performed in one patient. Pollicization in
combination with radial flap transfer was used in
two patients: in one case simultaneously and in the
other 6 months after the thumb reconstruction.
No problems in postoperative period were noticed.
Conclusion: When choosing pollicization variant in
trauma sequelae in adults, the following data are to
be considered:
 the condition of the dorsal veins, arteries and
nerves;
 the thumb amputation level, carpo-metocarpal
joint and thenar muscles condition;
 deformation of the finger planning to be
transferred,
 prognosed cover tissue deficit by the surgery
termination.

A-0111 Core excision and tendon ball implantation
for the treatment of advanced-stage Kienbock’s
disease
Toru Sunagawa and Rikuo Shinomiya
Graduate School of Biomedical and Health Sciences,
Hiroshima University, Hiroshima, Japan

Objective: The treatment strategy for the advancedstage Kienbock’s disease is still controversial, and
many kinds of operative method have been reported.
We positively rebuilt the lunate by the combination of
vascularized bone graft and decompression in these
cases for more than 10 years. However, the reconstruction was not promising when fragmentation and
collapse of the lunate were extensive. In late years,
for these progressive cases, particularly long-term
course and/or elderly cases, we performed the combination of the core excision of lunate and the tendon
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ball implantation that keep interosseous ligaments
for the purpose of pain relief and carpal height preservation. The purpose of this study was to report our
operative technique and postoperative results.
Operative Method: From the dorsal approach, fenestration was conducted at the dorsal center of the
lunate and excision of internal necrotic bone was
performed through this window. During these steps,
the interosseous ligaments around lunate and articular cartilage of the lunate should be kept intact as
possible. Then, tendon ball which made with the palmaris longus tendon was inserted into the lunate
cavity. Postoperatively, the wrist was fixed for 3
weeks with a splint.
Materials: Six cases of five men and one woman with
an average age of 46.2 years old were included in this
study. The preoperative period ranged from 6 months
to 15 years with an average of 5.9 years. The
Lichtman X-ray stage was IIIA in one, IIIB in four,
and IV in one. The follow-up period ranged from 10
months to 5.9 years with an average of 1.5 years.
Results: The pain relieved in all cases and all
returned to a former job. The range of motion was
56% of intact side preoperatively and 68% postoperatively. The grip strength increased from 48% preoperatively to 70% postoperatively. Mayo Wrist Score
was good in one and fair in five because of the limited
range of motion and the grip strength. The carpal
height ration was kept from 0.47 preoperatively to
0.46 postoperatively.
Conclusion: The combination of the core excision of
lunate and the tendon ball implantation was effective
for pain relief and carpal height preservation. This
technique is relatively less invasive and may be one
of the options for the treatment of Kienbock’s disease
in the advanced stage, particularly long-term course
and/or elderly cases.

A-0114 Reconstruction of ulnar dislocation of the
extensor tendon at the metacarpophalangeal joint
Masayoshi Ikeda1,2, Yuka Kobayashi2,
Takehiko Takagi2, Ikuo Saito2,3, Takayuki Ishii2,
Daisuke Nakajima2 and Masahiko Watanabe2
1
Shonan Central Hospital, Fujisawa, Japan
2
Tokai University School of Medicine, Isehara, Japan
3
Isehara Kyodo Hospital, Isehara, Japan

Objective: Ulnar dislocation of the extensor tendon at
the metacarpophalangeal (MCP) joint is a relatively
rare condition, which compromises the hand function. We describe a reconstruction technique for
this condition and report the results of five cases
treated using this technique.
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Materials and Methods: Five patients (two women
and three men; age 25–82 years) with spontaneous
ulnar dislocation of the long finger extensor tendon
(extensor digitorum communis (EDC)) were treated.
One patient had an additional extensor dislocation of
the index finger (EDC and extensor indicis proprius).
One patient had additional dislocations of the EDC of
the ring finger and the extensor digitorum minimi
(EDM) of the small finger. The main symptoms
were pain or snapping of the MCP joint. There was
no history of trauma and all patients were referred to
our hospital several months after symptom onset.
The operation was performed under local anesthesia using lidocaine hydrochloride and epinephrine.
Through a longitudinal incision, the extensor tendon
was proximally exposed from the MCP joint. A distally
based slip of the middle third of the EDC was developed and looped around the radial collateral ligament in a distal to proximal direction under the
attenuated sagittal band. During active motion of
the MCP joint, the tendon slip was sutured back to
itself under proper tension, which centralizes EDC
over the MCP joint. The defect of the middle onethird of EDC was closed primarily. After 4 weeks of
the MCP joint immobilization in extension, active
motion exercise was initiated.
Results: All EDC dislocations were reconstructed
using the abovementioned technique. In the patient
with EDM dislocation, a half-slip of EDM was used for
reconstruction. The radial sagittal band was thin and
attenuated in all cases.
There was no recurrence of EDC dislocation of the
long finger in any patient. In the patient with preoperative extensor dislocation of both index and long
fingers, dislocation of the extensor tendon of the
index finger disappeared after EDC reconstruction
of the long finger. Another patient, who had preoperative non-symptomatic ulnar subluxation of the
extensor of the ring and small fingers, complained
of a symptomatic dislocation resulting from repeated
prolonged guitar practice after EDC reconstruction of
the long finger. This patient required additional
reconstruction of the ring and small fingers at a
later date. Follow-up ranged from 6 to 18 months.
There were no postoperative complications. In all
patients, preoperative symptoms disappeared and
full function was restored.
Conclusions: This technique is simple, and proper
tension can be determined by the surgeon while the
patient actively flexes and extends the MCP joint
under local anesthesia. Different from previously
reported techniques, the central part of the extensor
tendon is used as a slip to reconstruct the radial
stability, thereby preserving the connection between
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the extensors
tendinum.
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A-0115 The outcomes of extension block pinning
and nonsurgical management for mallet fracture
Shin Woo Choi1, Jae Kwang Kim1, Young Ho Shin1 and
Joo-Yul Bae2
1
Asan Medical Center, Seoul, South Korea
2
Gangneung Asan Hospital, Gangneung-si, South Korea

Purpose: We aimed to compare the clinical and
radiographic results of patients with a mallet fracture involving more than one-third of the articular
surface, but without a high degree of distal interphalangeal (DIP) joint subluxation, treated with extension
block pinning or nonsurgical management.
Methods: Forty-nine patients with a mallet fracture
involving more than one-third of the articular surface
were reviewed. Twenty-six cases were treated using
extension block pinning (surgery group) and 23 were
treated nonsurgically (nonsurgical group). At the
final follow-up, extension lag and flexion of the DIP
joint of the affected digit were measured. Distal interphalangeal joint pain was rated using a visual analog
scale and the overall clinical outcomes were graded
using Crawford’s criteria. Complications, including
nail deformity and dorsal prominence, were also
assessed. The rate of DIP joint subluxation and fracture fragment size were radiographically evaluated.
Results: Mean extension lag and flexion of the DIP
joint and mean visual analog pain scores were not
significantly different in the two groups. Outcomes,
as assessed using Crawford’s criteria, were excellent
in 5, good in 12, fair in 6, and poor in 3 in the surgery
group, and excellent in 2, good in 11, fair in 8, and
poor in 2 in the nonsurgical group. Moreover, the
frequency of nail deformity or dorsal prominence
was similar in the two groups. The rate of DIP subluxation and mean fracture fragment size were similar between the two groups. All the fractures had
united by 3 months after injury in both groups.
Conclusions: The clinical outcomes do not significantly differ between extension block pinning and
nonsurgical management for mallet fractures involving more than one-third of the articular surface, but
without high degree subluxation of the DIP joint.

A-0119 The clinical research of contralateral C7
nerve transfer
Gao Kaiming, Lao Jie, Zhao Xin and Gu Yudong
Department of Hand Surgery, Huashan Hospital

Objective: To evaluate the outcome of patients treated with contralateral C7 (cC7) transfer and to determine the factors that affect the outcome of this
procedure.
Materials and Methods: A retrospective review of 73
patients with total brachial plexus root avulsion injury
(BPAI) who underwent cC7 transfer was conducted.
All of the surgeries were performed by two stages
and the pedicled ulnar nerve was the bridged nerve.
The 73 patients were divided into two groups according to different number of the recipient nerves. In
group 1 (51 patients), the cC7 nerve was used to
transfer to median nerve only. The entire cC7 was
used in 11 patients; the posterior division together
with the lateral part of the anterior division transfer
to median nerve in 15 patients; the anterior or the
posterior division alone transfer to median nerve in
25 patients. In group 2, the cC7 nerve was used to
transfer to two nerves simultaneously. The entire
cC7 transfer to median nerve and biceps branch in
12 patients and transfer to median nerve and triceps
branch in 10 patients. The mean follow-up period was
7.3 years.
Results: The efficient of these 73 patients was 54.8%
in wrist and finger flexor, 57.5% in median nerve area
sensation, 66.7% in the elbow flexor, and 20% in the
elbow extensor. The patients with entire cC7 root
transfer achieved significantly better recovery than
the patients with partial cC7 root transfer. The best
function recovery could be induced if the interval
between two stages was 4–8 months. Functional
recovery of biceps branch was significantly better
than that of triceps branch.
Conclusion: cC7 transfer is an effective procedure in
treating total BPAI patients. If transferred to single
nerve, the entire C7 root transfer can obtain significantly better recovery and we emphasize using the
entire root as the donor. The optimal interval
between two surgery stages is 4–8 months. If transferred to two nerves, the two recipient nerves should
be collaborative in motor function.
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A-0122 Volar plate fixation versus plaster in
displaced extra-articular distal radius fractures: A
multicentre randomized controlled trial
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Diakonessenhuis, Utrecht, The Netherlands
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Introduction: Despite the high incidence of displaced
extra-articular distal radius fractures and the substantial implications of suboptimal management, it
is still undecided how patients with these fractures
should be treated. In recent years, there is a trend
towards open reduction and internal fixation (ORIF).
However, adequate randomized controlled trials
addressing this topic in adults are lacking. The purpose of this randomized controlled trial was to compare the functional outcome of open reduction and
volar plate fixation versus plaster immobilization in
displaced extra-articular distal radius fractures.
Methods: A multicentre randomized controlled trial
in patients from 18 years to 75 years with an adequately reduced extra-articular distal radius fracture
(AO type A2/3) was performed. The primary outcome
was the functional outcome measured with the
Disability of the Arm, Shoulder and Hand (DASH)
questionnaire after 12 months. Secondary outcomes
included functional outcome measured with the
Patient-Rated Wrist Evaluation (PRWE) questionnaire, quality of life measured with the Short Form36 (SF-36) health questionnaire, range of motion, grip
strength, pain as measured on a Visual Analogue
Scale (VAS), radiographic measurements, and complications. Clinical and radiological follow-up took
place at the outpatient clinic at 1, 2/3 and 6 weeks,
and at 3, 6 and 12 months.
Results: A total of 90 patients were randomized to
ORIF with a volar plate (47 patients) or plaster immobilization (43 patients). The median age was 59 years
(IQR 46–65), and 74% of the patients were women.
Median DASH scores were significantly better in the
operative group at 6 weeks (p < 0.001), and 3
(p < 0.001), 6 (p ¼ 0.004) and 12 months (p ¼ 0.018).
The same applied for the PRWE scores and for physical score on the SF-36. The mental score on the
SF-36 was significantly better in the operative
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group at 6 weeks. At 12 months, supination
(p ¼ 0.003), extension (p ¼ 0.012), flexion (p ¼ 0.007)
and grip strength (p ¼ 0.011) were significantly
worse in the non-operative group than the operative
group. Moreover, VAS pain scores were significantly
lower in the operative group up to 3 months of
follow-up (p < 0.001). During the entire follow-up,
operatively treated patients had significant better
radiological parameters than non-operatively treated
patients. Twelve fractures (28%) in the nonoperatively treated group redisplaced within 6
weeks and underwent ORIF, and six patients (14%)
had a symptomatic malunion for which a corrective
osteotomy was performed.
Conclusion: Patients with displaced extra-articular
distal radius fractures treated operatively have
better functional outcomes after 12 months as measured by the DASH and PRWE questionnaires than
non-operative treated patients. In addition, 42% of
non-operatively treated patients are secondarily
treated operatively due to a redislocation or a symptomatic malunion.

A-0126 Should collagenase Clostridium histiolyticum be used in all joints in the treatment of
Dupuytren’s disease?
Charlotte Hartig-Andreasen1,2, Lena Schroll1 and
Jeppe Lange1
1
Department of orthopedic surgery, Regional Hospital
Horsens, Denmark
2
Hand Surgery Unit, Department of Orthopaedic Surgery,
Aarhus University Hospital

Introduction/Objectives: The optimal minimal invasive treatment for Dupuytren contractures remains
debated. XIAPEXÒ is a treatment introduced into the
commercial market since its approval in 2009. When
introducing new efficacious procedures into everyday
clinical practice, the effectiveness of these must be
evaluated. The aim of this study was to evaluate the
effect of XIAPEX treatment at Regionshospitalet
Horsens after a minimum 1-year follow-up (FU).
Outcomes of this study were (1) overall improvements in degrees from baseline to FU in metacarpophalangeal
joints
(MCP)
and
proximal
interphalangeal joints (PIP); (2) contraction recurrence defined as extension deficit (ED) above 20 ;
(3) Hurst end point defined as ED below 5
Materials and Methods: Hundred and thirty-one MCP
joints and 67 PIP joints treated from January 2013 to
May 2016 were available for FU. Mean FU was 2.5
years (95% CI 2.4–2.6). Mean age at treatment was
68 years (95% CI 67–69); 82% were men. Thirty-nine
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had received treatment in the affected joint prior to
our XIAPEX (22 percutaneous needle fasciotomy, 13
open surgery and 4 XIAPEX).
Results: Baseline mean ED was 49 (95% CI 46–51)
for MCP and 56 (95% CI 52–60) for PIP. Mean EDs
after correction were, respectively, 0 (95% CI 0–0.4)
and 7 (95% CI 4–10) for MCP and PIP. At FU, mean
EDs were 7 (95% CI 5–10) for MCP and 42 (95% CI
36–47) for PIP. Overall improvements in MCP and PIP
range of motion were, respectively, 42 (38–46) and
14 (8–19). Recurrence rate was 11% for MCP and
79% for PIP joints; 73% of MCP joints achieved the
Hurst endpoint and 6% of PIP joints; 90% of the
patients were willing to repeat treatment. Uni- and
multivariate regression analysis did not identify any
correlations between selected predictor variables in
any of the reported outcomes.
Conclusions: XIAPEX is a viable first-line treatment
of MCP Dupuytren’s contractures. However, the
results in PIP joint contracture are not optimal and
we advice that use in PIP joints should be performed
cautiously.

Results: Statistical analysis revealed significantly
better results in patients with parallel configuration
of the DRUJ (Tolat type 1 configuration) for DASH
score, grip strength and supination compared to
non-parallel configurations (Tolat type 2 and 3). In
patients displaying the Tolat type 1 configuration,
the mean DASH score was 9 compared to 18 in the
Tolat type 2 and 3 groups. Apart from supination, no
statistically significant differences were observed in
range of motion among all groups. No progressive
degenerative changes at the DRUJ requiring surgical
intervention were encountered.
Conclusion: While long-term postoperative range of
motion failed to display statistically significant differences between different types of DRUJ configurations except for supination, better results regarding
grip strength and DASH scores were seen in a parallel-aligned DRUJ configuration. While onset of
osteoarthritis seems to be later than the observation
period, a non-parallel configuration predisposes
patients for inferior functional outcomes regarding
DASH score and grip strength.

A-0129 Functional outcome after ulna shortening
osteotomy in regard to DRUJ configuration

A-0131 Cat and dog bites are different and require
different principles of surgical management

Rafael G. Jakubietz, Fabian Gilbert,
Michael G. Jakubietz, Karsten Schmidt and
Rainer H. Meffert
Department of Trauma, Hand, Plastic and Reconstructive
Surgery, Julius-Maximilians-University Würzburg,
Würzburg, Germany

Abby Choke and Duncan Angus McGrouther
Department of Hand Surgery, Singapore General Hospital

Objective: Ulna shortening osteotomy is a standard
procedure for ulnar impaction syndrome and has
shown good clinical results in midterm follow-up
studies. The reverse oblique distal radioulnar joint
(DRUJ) configuration is associated with inferior postoperative results as osteoarthritis might result from
increased pressure in the DRUJ. The aim of this retrospective study was to evaluate whether different
configurations of the DRUJ led to different functional
and radiographic results.
Methods: Sixty-two patients with a minimum follow-up
of 5 years after ulna shortening osteotomy were
included in this retrospective study. Preoperative
X-rays were assessed for the DRUJ configuration
according to the Tolat classification, while postoperative radiographs were evaluated in regard to signs of
osteoarthritis using the Kellgren–Lawrence score.
Functional outcome was assessed using the Disability
of the Arm, Shoulder and Hand score (DASH) score and
measuring the range of motion and the grip strength.

Objective: We have compared bite injuries caused by
cats and dogs and analyzed the distinct tissue
damage in relation to the animal’s dental morphology. The history of the incident is important in distinguishing puncture wounds caused by a ‘snap and
release’, from avulsion-type injuries associated with
a ‘grip and hold’ bite. We aim to define the principles
of surgical management depending on the factors
above.
Methodology: We have recorded the demographics,
presence of infection, related complications, and
bacteriology of all animal bites admitted to our institution from 2013 to 2017.
Results: A total of 71 animal bites were included of
which 26 were cats and 45 were dogs. The mean age
was 41.2 and 52.1 years, respectively, mean time
from presentation-to-surgery was 59 and 25 h, and
both have a female predominance. The commonest
complication associated with cat bites were infections (61.5%). Dog bites were associated with greater
degree of soft tissue damage, which included tendon
rupture (6.7%), nerve injury (11%), fractures (4.4%),
amputations (4.4%), and skin defects requiring resurfacing (5.7%). The commonest organism for both
were Pasteurella species.

FESSH Abstracts
Conclusion: Cats have two pairs of long and sharp
canines that mimic hypodermic needles. We should
always assume that deep structures are penetrated
and therefore joints, tendon sheaths, and bone surfaces should be debrided in depth and irrigated. Dogs
have wider and shorter teeth, and they tend to grip
and hold causing an avulsion-type injury with more
extensive tissue damage. We believe that a thorough
understanding of the animal’s dental morphology and
pattern of injury is important in defining the surgical
management.

A-0135 Arthroscopic wafer procedure versus ulnar
shortening osteotomy as a surgical treatment for
idiopathic ulnar impaction syndrome
Won-Taek Oh1, Yun-Rak Choi1, Ho-Jung Kang1,
Il-Hyun Koh1, Ji-Sub Kim2, Sang-Yun Lee1 and
Jung-Jun Hong1
1
Yonsei University College of Medicine, Seoul, South Korea
2
Catholic Kwandong University College of Medicine, South
Korea

Purpose: To compare clinical and radiological outcomes and complication rates of the arthroscopic
wafer procedure (AWP) and ulnar shortening osteotomy (USO) for idiopathic ulnar impaction syndrome
(UIS).
Methods: From May 2009 to June 2014, 42 patients
who were older than 45 years with idiopathic UIS
underwent either AWP or USO under the following
identical surgical indications: (1) ulnar positive
<4 mm; (2) Palmer type IID or IID lesion of the triangular fibrocartilage complex; (3) stable distal radioulnar joint (DRUJ)/lunotriquetral joint; and (4) no
evidence of osteoarthritis of DRUJ/ulnocarpal joint.
The patient assignment was not randomized. Visual
analog scale (VAS) for ulnar wrist pain, grip strength,
range of motion, Mayo Wrist score (MWS), and the
disabilities of arm, shoulder, and hand (DASH)
score at 3, 6, 12, 24 months after surgery were
used to compare the clinical outcomes. Ulnar variance, cystic change of lunate and triquetrum, and
DRUJ arthritis on radiographs were compared
within or between groups. Any operation-related
complications were also compared.
Results: This study evaluated 19 patients after AWP
and 23 patients after USO. At 3 months, AWP produced significantly better outcomes than USO in
grip strength (79.6%  14.3% vs 62.7%  12.6%;
p < 0.001), MWS (81.8  7.9 vs 71.3  14.2; p ¼ 0.005),
and DASH scores (19.4  8.4 vs 31.5  14.0;
p ¼ 0.001); clinical outcomes were similar at 6, 12,
and 24 months. Complication rates were 34.8% for
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USO and 10.5% for AWP, including DRUJ arthritis
(n ¼ 4), implant irritation (n ¼ 6), and refracture
after implant removal (n ¼ 2) with USO, and secondary surgery (n ¼ 1) and tendinopathy (n ¼ 1) with AWP.
Conclusions: AWP and USO for idiopathic UIS with
subtle positive ulnar variance achieved similar clinical radiological outcomes at 2 years after surgery.
However, compared to USO, AWP showed lower complication rates and better grip strength, MWS, and
DASH scores at 3 months after surgery.

A-0137 Comparative mechanical properties of
conventional and locking Kirschner wire fixation:
An experimental study in chicken humerus
Veeranon Chunyawongsak, Suriya Luenam and
Arkaphat Kosiyatrakul
Department of Orthopaedic Surgery, Phramongkutklao
Hospital and College of Medicine, Bangkok, Thailand

Background: Kirschner wires or K-wire fixation is
one of the most frequently used operative procedures
for the treatment of phalangeal fracture. However,
the insufficient stability to allow early motion and
the need of postoperative immobilization are its
major disadvantages. Increase the stability of construction by connecting the end of each K-wires
together or locking K-wires fixation was designed
to solve these problems. Nowadays, there are no
evidences supporting this hypothesis.
Purpose: We designed a biomechanical study to
compare rigidities of conventional crossed K-wires
technique and locking crossed K-wires technique in
osteotomized chicken humerus.
Methods: Forty chicken humeri were randomized
into two groups. Group 1, each bone was transversely
osteotomized and fixed with conventional crossed Kwires method. The locking crossed K-wires fixation
was applied in group 2. Ten bones from each group
were tested under tension load, and the other 10
were tested under four-point bending load.
Results: Comparing the locking and conventional
crossed K-wires groups in tension test, they obtained
maximum force of 129.80  13.48 N and 46.68 
7.97 N, maximum displacement of 15.43  2.04 mm
and 6.57  1.01 mm, maximum stress 129.80 
13.48 MPa and 46.68  7.97 MPa, and maximum
strain of 30.86  4.08% and 13.14  2.02%, respectively. For four-point bending test, locking and conventional crossed K-wires groups obtained maximum
force of 84.23  7.06 N and 46.80  10.54 N, maximum
displacement 8.46  1.15 mm and 4.91  1.71 mm,
maximum stress 4.60  0.63 MPa and 2.61 
0.70 MPa, maximum strain 12.14  1.82% and
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6.41  1.19%, and elasticity 59.20  11.46 N/mm2 and
35.97  5.67 N/mm2, respectively. Both tension and
four-point bending test were all statistically significantly higher in locking crossed K-wires group
(p < 0.001).
Conclusions: The locking crossed K-wires group has
significantly better biomechanical stabilization over
conventional crossed K-wires fixation method.

and no need to perform the preoperative blood analysis. It also represents a significant saving in hospital resources and an opportunity to free the operating
room for other complex surgeries.

A-0140 Benefits of the implantation of a ‘‘wide
awake surgery’’ circuit in hand surgery

Sergii Strafun, Andrii Lysak, Artur Bezuhlyi,
Sergii Tymoshenko and Mykola Oberemok
State institution ‘‘Institute of Traumatology and
Orthopedics of NAMS of Ukraine,’’ Kyiv, Ukraine

Ana M. Far-Riera, Carlos Perez-Uribarri,
Marcos Sánchez Jimenez, Tomas Pujol Oliver and
Jose Marı́a Rapariz González
Hospital Son Llàtzer, Palma De Mallorca, Islas Baleares,
Spain

Introduction: Surgery without sedation or cuff ischemia (wide awake surgery, WAS) has become popular
in recent years in North America. In Canada, more
than 80% of the carpal tunnels are operated outside
the operating room using this technique.
Aims: To evaluate the benefits of the implantation of
an ambulatory WAS circuit in hand surgery.
Materials and Methods: We present a prospective
cohort study comparing 150 cases of ambulatory
hand surgery, where only the combination of lidocaine and epinephrine was used, out from the operation room at the office area, without preoperative
analysis; and another 150 cases performed under
regional anesthesia in the operating theater and
ambulatory major surgery circuit with preanesthesia.
The resources used, the time spent in the hospital,
and surgical wound were evaluated. Patient satisfaction and intra and postoperative pain were collected
in a specific survey.
Results: No increase in problems with the surgical
wound has been found with respect to surgery with
regional anesthesia. The stay in the hospital was significantly lower in the WAS group. The preoperative
pain was greater in cases with plexus anesthesia
than in those of WAS. The consumption of personnel
and hospital resources was much lower for the interventions at the office area. The yield per day was also
higher. Time on the waiting list was shortened by
more than 3 months. Satisfaction was high in both
groups, although always in favor of surgery without
sedation, especially during the postoperative period.
Conclusion: Procedures such as Tunnel carpal syndrome and trigger finger can be performed safely by
wide awake surgery. Patient satisfaction is similar in
both groups. We recommend its use because it supposes a benefit for the patient for convenience, speed

A-0143 WALANT for tendon transfers after
neglected peripheral nerve and shoulder plexus
injuries

Objective: Study the possibility of WALANT for tendon
transfers on forearm and hand.
Methods: During 2016–2017, WALANT was performed in 32 patients with traumatic injuries of peripheral nerves of the upper limb. The average age
was 38.7  14.7 (range 16–68). For anesthesia,
20–30 ml of 1% lidocaine with 0.2–0.3 ml of 0.18%
solution of epinephrine was used. Thirteen patients
underwent thumb opposition restoration (nine
patients – medial nerve lesions and four patients –
shoulder plexus injury). Ten patients underwent
Merle d’Aubigne tendon transfer (seven – isolated
radial nerve injury and three – shoulder plexus
lesions). Five patients with neurogenic IV–V fingers
deformity, due to ulnar nerve damage, underwent
transfer of FDS to the tendons of intrinsic hand muscles. Three patients with shoulder plexus lesions and
one patient with shoulder medial vascular–nerve
trunk injury underwent transfer of ECRL to FDP.
Results: Goal of all surgical interventions, with a sufficient and comfortable level of analgesia, has been
achieved. WALANT tendon transfers allowed to solve
important issues of intraoperative determination of
tension and strength of donor muscle, as well as
selection of the method of its insertion, to optimally
restore function and avoid pathological settings,
hyper-corrections and contractions. The possibility
of visual demonstration of restored function, during
surgical intervention – to convince the effectiveness
of transposition and awareness of the degree of correction, already motivates patients to work closely
with the physician during rehab.
Conclusions: WALANT is a modern and self-contained option for intraoperative anesthesia. Its role
and place are function-creating interventions involving complex of sliding and active structures, the
restoration of which requires close intraoperative
interaction with the patient.
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A-0144 More alternatives for zones 1 and 2 flexor
pollicis longus tendon reconstruction
Irina Miguleva and Aleksei Fain
Sklifosovsky Clinical and Research Institute for Emergency
Medicine, Moscow, Russia

Objective: Due to its anatomical features and biomechanical characteristics, reconstruction of flexor pollicis longus tendon (FPL) is difficult and complication
rate is high. The purpose of this study was to evaluate
the final outcome of a rather large series of FPL
reconstructions and to compare these results with
those of fingers profundus tendon reconstruction.
Methods: Hundred and seventy-two patients underwent reconstruction of FPL tendon lacerated in zones
1 and 2. Sixty four patients were treated in the acute
setting within the first 24 h after injury and in 108
cases surgery was performed after several weeks
or even months delay. FPL advancement was carried
out in 19 acute cases with distal stump length no
more than 12–14 mm. In the acute zone 2 laceration
cases, FPL primary grafting procedure from second
toe extensor tendon was performed in 25 patients. In
18 patients, primary index flexor digitorum superficialis (FDS)-to-FPL transfer was performed with
proximal FPL stump suturing to transferred index
FDS tendon in the distal forearm. In two patients
with severe FPL gliding channel destruction, silicone
spacer from tip to distal forearm was implanted in
the acute setting. In 21 late reconstruction cases,
FPL advancement was successfully performed, in
65 cases with good flexor tendon bed condition conventional single-stage FPL grafting from second toe
extensor was performed, and in one patient index
FDS-to-FPL transfer with own proximal end suturing
was performed. Twenty-two patients were treated by
two-stage reconstruction: at the second stage, free
graft procedure using second toe extensor tendon
was carried out in 11 patients and in 7 patients
index FDS-to-FPL transfer with own proximal end
suturing at the low forearm level was performed.
One patient had a postoperative course complicated
by silicone rod removal because of infection, and
three patients declined second-stage surgery.
Results: The functional outcomes were clinically
evaluated at follow-up examination 6 months after
surgery in 134 thumbs (78% of cases). The overall
outcome was excellent in 71 thumbs (53%), good in
36 (26.9%), and fair in 17 (12.7%). The rupture rate
was 7.4% (10 thumbs). In the late conventional grafting group, 53 of 65 results were evaluated: 27 (51%)
were graded as excellent, 14 (26.5%) as good, 8 (15%)
revealed fair function, and in 4 thumbs (7.5%) grafts
ruptured. Our reported single-stage grafting results
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in 132 fingers using also toe extensor tendons
included 59.1% excellent, 22% good, 7.5% fair, 2.6%
contractures, and 9.7% ruptures. There is no significant difference (p > 0.05) in the rate of the excellent
outcomes and the rupture rate between the thumb
and the fingers conventional grafting groups.
Conclusions: Our practical experience suggests the
FPL advancement to be highly effective in the acute
setting for its zone 1 lacerations and that this procedure is also often successful for zone 1 FPL late
surgery cases. As for zone 2 FPL injuries, primary
grafting in the acute setting, conventional singlestage grafting, two-stage reconstruction, and index
FDS-to-FPL transfer with own proximal end suturing
provide reasonably good outcomes with low complication rates.

A-0147 Revision surgery of failed trapeziometacarpal arthroplasty: Secondary trapeziectomy
Charlotte Waxweiler, Nicolas Cuylits,
Petrus Van Hoonacker, Konstantin Drossos,
Anne Lejeune, Nader Chahidi and David Lumens
Centre de Chirurgie de la Main, Parc Leopold Clinic,
Brussels, Belgium

Introduction: Basal thumb arthroplasty is a commonly performed procedure to treat trapeziometacarpal (TMC) arthritis. The risk of failure is highly
fluctuating in the literature, and only few report the
functional results of secondary trapeziectomy resulting from failed joint replacement. We aim to describe
our large series of patients with secondary
trapeziectomy.
Materials and Methods: This is a retrospective study
of 32 patients undergoing secondary trapeziectomy
after failed TMC arthroplasty with a mean follow-up
of 48.8 months (26.8). We realized an objective evaluation of the mobility of the thumb and the strength
of the hand, a subjective evaluation with visual analogue scales and DASH questionnaire, and a radiologic evaluation to assess the thumb shortening.
Results: The mean age at revision surgery is 62 years
and is composed of 28 women for 4 men. The survival
of the prosthesis is 19.5 months, and not reaching 1
year in 66% of the cases. The major indications for
revision were loosening of the trapezial implant in
56% of the cases, and luxation of the prosthesis in
22%. The handgrip strengths of the two hands are
comparable, as well as the key pinch strength. The
Kapandji score reached 9.4  1/10 and was associated with an adequate measured mobility of the
thumb. The vast majority of the patients were satisfied or very satisfied by the revision surgery
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(respectively, 32% and 53% of the patients). The
mean DASH score attains 22.6  17.6/100. The
mean Barron Eaton’s height ratio reached
0.61  0.04 on the injured side and 0.55  0.07 on
the opposite hand, and the length difference was
not significantly different and did not impact significantly clinical function of the thumb (pain, mobility,
strength).
Conclusion: Secondary trapeziectomy is a very efficient rescue procedure that gives good functional
results with high satisfaction rates. These data lead
us to accept the risk of failure of TMC joint arthroplasty that can be salvaged with a reliable procedure
that gives replicable postoperative results.
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Dorsal angulation (28.5%) resulted in significantly
poorer PRWE scores as compared to the patients
without dorsal angulation. No other radiological
characteristics could be identified on top of dorsal
angulation, even if the factors had resulted in more
frequent malunions after cast removal.
Conclusion: The overall long-term patient-reported
outcome of octogenarians with non-surgically treated distal radial fractures is good. However, dorsal
angulation seems to influence the outcome after 1
year and in this group surgical treatment may be
considered.

A-0153 Soft tissue tumours of the hand and wrist
A-0152 Long-term outcome after distal radial
fractures in octogenarians
E. A. K. van Delft1, F. A. van Brussel2,
C. J. L. Molenaar3, K. J. van Stralen3, N. W. L. Schep4
and J. Vermeulen3
1
VU Medical Center, Amsterdam, The Netherlands
2
AMC, Amsterdam, The Netherlands
3
Spaarne Gasthuis, Haarlem, The Netherlands
4
Maasstad Ziekenhuis, Rotterdam, The Netherlands

Objective: Distal radial fractures in patients over 80
years old are traditionally treated non-operatively in
the Netherlands. Little is known of the long-term
functional outcome. The aim of this study was to
evaluate the treatment and long-term patientreported outcome of distal radial fractures in
octogenarians.
Methods: All consecutive patients over 80 years old
with a distal radial fracture presented at the emergency department of a large teaching hospital in the
Netherlands in 2015 were registered retrospectively.
Radiographic characteristics, AO classification, and
reduction technique were scored. Functional outcome after 1 year was evaluated by the PRWE and
QuickDASH questionnaires. Correlation between
fracture type, treatment, radiological outcome and
patient-reported outcome were analysed.
Results: A total of 128 patients (male:female; 4:124),
with a median age of 85 years, were included; 97%
(120/128) of the patients were treated non-surgically.
In 51% (63/128) of the patients, closed reduction was
performed. Fracture types were predominantly 23A2.1 (n ¼ 37), 23-A2.2 (n ¼ 33) and 23-C1 (n ¼ 33). In
the 70 patients that completed follow-up, median
PRWE score was 3.25 after 1 year and median
QuickDASH score was 6.82. Fifty patients did not
complete follow-up because of death (n ¼ 18), cognitive impairment (n ¼ 34) or loss to follow-up (n ¼ 6).

Pamela Chong Qin Yi, Ou Yang Youheng,
Chung Sze Ryn, Suraya Zainul Bin Abidin,
Muntasir Mannan Choudhury, Chin Yuan Hui Andrew,
Tay Shian Chao Vincent and Duncan Angus McGrouther
Singapore General Hospital, Singapore

Introduction and Objectives: Large-scale epidemiological data of soft tissue tumours in the hand are
infrequently published. The existing literature is not
homogeneous with differing accounts of the commonest tumours. Epidemiological data can provide
diagnostic cues to guide the workup and management of hand tumours. Epidemiology is also important in the planning and delivery of healthcare
services.
Materials and Methods: A retrospective review of all
patients between 2004 and 2015, who underwent
excision of hand tumours in a tertiary hospital in
Singapore, was conducted. The following data were
collected: age, gender, ethnicity, histological diagnosis, laterality, malignancy and location of tumour.
Results: A total of 5000 patients were identified with
a mean age of 52 (8–101 years), male to female ratio
of 1:1.15. Majority of the patients were Chinese (75%),
followed by Malays (9%), Indians (8%) and others
(8%). The most common hand tumours excised
were ganglions (44%), with the majority located in
the wrist. The next most common were giant cell
tumours (8%), which were most commonly found in
the digits. The majority of soft tissue tumours were
benign (99.8%), with only 0.2% malignant cases.
Conclusion: The overwhelming majority of soft tissue
tumours of the hand and wrist are benign and this
can guide workup as well as counselling of patients
prior to operation. Malignant tumours, while the minority, have the potential for significant morbidity and
mortality if not appropriately evaluated or treated.
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A-0155 High incidence of re-dislocation of
paediatric distal both-bone forearm fractures

A-0160 The association of scapular kinematics and
carpal tunnel syndrome

E. A. K. van Delft1, J. Vermeulen2 and G. van der Bij3
1
VU Medical Center, Amsterdam, The Netherlands
2
Spaarne Gasthuis, Haarlem, The Netherlands
3
OLVG West, Amsterdam, The Netherlands

Nicolas Bigorre, Alexandre Petit, Jérome Jeudy,
Yann Saint Cast, Fabrice Rabarin, Bruno Cesari and
Frederic Degez
Centre de la Main, Trelaze, France

Introduction: Metaphyseal fractures of the distal
forearm are common in paediatric patients.
Displaced fractures need to be reduced and stabilized. In literature, a range of methods of stabilization
have been described: above-elbow cast, percutaneous pinning with Kirschner wires and internal fixation. Treating these fractures only by reduction and
cast immobilization has been debated in the past.
Various rates of dislocation have been described,
ranging from 7% to 91%. We conducted this study
to invest the incidence of secondary dislocation in
AO type 23-M/3.1 paediatric both-bone forearm fractures and to invest weather primary use of Kirschner
wires could prevent the rate of secondary dislocation
and therefore reoperations in paediatric patients.
Material and Methods: To assess the clinical controversy of the treatment of both-bone metaphyseal
paediatric forearm fractures, we conducted a retrospective cohort study of all consecutive paediatric
patients who presented at the emergency department of a large teaching hospital in the
Netherlands, throughout a 2-year period (2015–
2016). We retrospectively analysed the patient files.
Radiographic characteristics and OTC/AO-classification were assessed. Type of treatment, reduction
technique, surgical interventions, removal of hardware and complications were recorded.
Results: Fifty-one patients (boy/girl 32/19; mean age
9 years) were included in this study. In 14/51 patients,
reduction of the fracture in the emergency department was performed. In 12/14 patients, the reduction
was insufficient and there was need for reduction in
the operating room. One of them needed open reduction and K-wiring. Of the 51 patients, 21 suffered a
secondary displacement. Reoperation was performed
in all 21 patients: 20 of them were treated with Kwires.
Conclusion: Paediatric distal both-bone forearm
fractures have a high rate of secondary dislocation.
The primary use of Kirschner wires might prevent
this high rate of secondary dislocation and therefore
reduce the amount of reoperations in paediatric
patients.

Shoulder and cervical pain and associated glenohumeral joint movement dysfunctions have been
commonly described but have not been reported in
upper limb nerve compression. Yet Novak in 1997
reported that repetitive use and static postures is a
source of nerve compression and may directly affect
nerve tension or pressure, producing chronic compression. The purpose of this study was to demonstrate the relationship between the scapular
dyskinesia and the carpal tunnel syndrome and to
evaluate the correction of these dyskinesias after
carpal tunnel release.
This was a retrospective study of 133 patients (106
women and 27 men) of mean age 45.8 years (22–64).
We included patients with carpal tunnel syndrome
who were treated between January 2016 and May
2017. Patients who had a history of surgery on the
shoulder or who presented signs of thoracic outlet
syndrome or subacromial impingement were
excluded from this revision. We analyzed descriptively the kinematics of the shoulder on the affected
side and noted the presence of kyphotic posture. We
performed the same pre- and postoperative analyses: we measured the internal rotation of each
shoulder, looked for pain in the upper trapezius, or
on the insertion of the pectoralis minor on the coracoid process.
Scapular dyskinesia was present in 83 (62.4%)
patients. A thoracic kyphotic posture was noted in
67% of patients. The internal rotation of the affected
side was 36 (0–90 ) and significantly lower compared to the opposite side which was 50 (0–90 )
p ¼ 2.85  1011. Pain in the upper trapezius was
found in 44.4% of cases and pain in the insertion of
the pectoralis minor in 54.9% of cases.
Postoperatively, the rotation was significantly
increased at 50.4 (0–90 ) p ¼ 2.54  108. Scapular
pain had also improved, with upper trapezial pain
found in 27.8% (p ¼ 5.19  108) and pectoralis
minor pain in 44.4% (p ¼ 5.61  1011).
There is a relationship between scapular dyskinesia and carpal tunnel syndrome. These are partially
corrected with the release of the carpal tunnel and it
can’t therefore be concluded whether dyskinesia is
one of the causes or a consequence of painful adaptation. So, successful management of the carpal
tunnel syndrome should begin with initial
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identification of all sites contributing to the presenting symptoms. Treatment must then be directed
toward the sources of nerve compression and musculoskeletal dysfunction and not only on carpal
tunnel release.
A-0165 The use of dermal substitute MatridermÒ
and autologous skin grafting in the treatment of
soft tissue defects with exposed tendon and bone
Jikang Park, Sangwoo Kang and Jungkwon Cha
Chungbuk National University Hospital, Cheongju, South
Korea

Background: For patients with exposed tendon and
bone can be reconstructed with a flap. Because the
tendon or bone exposed area has poor vascularity, flap
surgery may be impossible or very difficult. In some of
these cases, skin grafts are another option. However,
skin grafts have some limitations, not available
exposed tendon and bone, poor elasticity, scar contracture and limitations of joint motion due to contractures. The purpose of this study was to evaluate the
usefulness of dermal substitute Matriderm with autologous skin grafts in the treatment of soft tissue
defects with exposed tendon and bone.
Methods: Between 2011 and 2016, 12 soft tissue
defect patients with exposed tendon and bone were
covered by the Matriderm with an autologous skin
graft. We assessed graft survival to evaluate the
effectiveness of Matriderm. The Vancouver Burn
Skin Score (VBSS) was used to evaluate skin quality
after a minimum of 3 months or later.
Results: The take rate of the matrix-and-skin graft
was 92%. The mean age of patients was 32.6 years
(range 2–76 years). The mean defect size was 63
(range 4.4–420) cm2. The average follow-up was 9.6
months (range 6–14 months). Median of scar elasticity in VBSS is 2.5.
Conclusions: Matriderm with autologous skin grafts
is used to cover the soft tissue defect with exposed
tendon and bone, resulting in an excellent functional
and cosmetic outcome. In selected cases, it seems to
be an alternative option for the management of soft
tissue defect that cannot be covered by primary closure or a flap.

A-0167 Wide-awake minimal selective fasciectomy
for Dupuytren’s contracture
Jikang Park, Sangwoo Kang and Jungkwon Cha
Chungbuk National University Hospital, Cheongju, South
Korea
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Background: Most Dupuytren’s contracture operations can be performed with tourniquet control
under general or brachial plexus block anesthesia.
The wide-awake technique is increasingly used in
hand surgery.
Objective: The purpose of this study is to show the
effectiveness of the wide-awake minimal selective
fasciectomy for Dupuytren’s contracture.
Materials and Methods: We reviewed 16 patients (36
digits) with Dupuytren’s contracture who were treated
surgically. Eleven digits (six patients) were in the
wide-awake group, who received minimal selective
fasciectomy and epinephrine-contained lidocaine as
a local anesthetic agent, with a tourniquet wrapping
but with no pressure applied (group A). The other 25
digits (10 patients) were in the conventional selective
fasciectomy group that received brachial plexus
(group B: 10 digits, 5 patients) block or general
anesthesia (group C: 15 digits, 5 patients) and a 250mmHg tourniquet application. The pain was assessed
using visual analog score (VAS) during injection,
operation (tourniquet’s, incision site), and post-operative. Operation time was recorded for each patient.
Postoperative total active motion (TAM) and any complications within 4 weeks were recorded.
Results: The mean age of the group A, group B and
group C was 68, 62, and 60 years, respectively. Intraoperation (Tourniquet’s, incision site) and postoperative pain in the conventional group (groups B
and C) were significantly higher than the wideawake group (group A). Mean operation time was
32 min/digit in group A, 64 min/digit at group B, and
62 min/digit at group C. There were no significant
differences between any of these individual groups
in TAM.
Conclusion: Wide-awake minimal selective fasciectomy technique offers better comfort for patients and
less operative time and as with the conventional
technique.

A-0171 Functional and radiographical results of the
ISIS CMC prosthesis: A prospective study
Francisco Cuadrado Abajo,
Manuel Rubén Sánchez Crespo,
Fernando Javier del Canto Álvarez,
Marı́a de los Angeles de la Red Gallego,
Higinio Ayala Gutiérrez, Olga Marı́a Vélez Garcı́a,
José Couceiro Otero and Vanesa Martı́nez Cortavitarte
Marqués de Valdecilla Universitary Hospital, Santander,
Spain

Objectives: Degenerative thumb carpometacarpal
(CMC) osteoarthritis is currently one of the most
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prevalent joint conditions in the hand, and it can
severely hinder hand function. Treatment with carpometacarpal implants, namely carpometacarpal prostheses, is rising as an attractive alternative due to its
reported favorable short-term outcomes. Results for
prosthetic models featuring threaded cups have been
infrequently reported in the past, owing to the high
failure rate of previous designs. The objective of this
prospective study involving the Isis prosthesis is to
assess its functional and radiographical results and
its complications.
Materials and Methods: Between April 2014 and
June 2017, 28 ISIS CMC prosthesis were implanted
in 27 patients. All of the implants were semiconstrained with a threaded, uncemented cup component and an uncemented metacarpal stem. A
standard dorsal approach was performed in all of
the cases.
We prospectively followed up our patients on a
year-to-year basis after the first postoperative year.
Pain measured on the visual analog scale (VAS),
range of motion, strength, and overall hand function
assessed with the Henck and Van Capelle test were
obtained for each patient, pre and postoperatively.
The radiographical parameters studied included
the pre and postsurgical Eaton stage of the scaphotrapeziotrapezoidal joint, the presence or absence of
periprosthetic radiolucent areas, and the distance
between the trapezium base and the apex of the
first metacarpal head, both before and after surgery.
All complications were recorded.
The statistical analysis was carried out with the
latest SPSS statistical software version (SPSS Inc.,
Chicago, IL, USA).
Results: Of the 27 patients, 21 were women. The
mean age was 59 years. The non-dominant hand
was affected in 21 cases. The mean follow-up was 2
years (1–4). The mean preoperative Van Capelle test
score was 19, and it was 36 postoperatively (excellent
36–40 points). The VAS pain scale improved a mean of
6.5 points. Grip strength values improved a mean of
5 kg from the preoperative scores. Pinch strength
values improved a mean of 2 kg.
Radiographically, there was a mean increase in the
trapezium base to apex of the first metacarpal head
distance of 3 mm. None of the cases exhibited radiolucencies or loosening signs.
The Eaton stage did not progress during the
follow-up.
The mean satisfaction was 9.5 of 10. All of the
patients went back to their previous activities within
3–6 months after the surgery except for one.
No dislocations or infections were recorded in our
series. We did register three cases of de Quervain’s
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Tenosynovitis and one case of epicondylitis, all of
them resolved favorably with medical treatment.
Conclusions: The ISIS CMC prosthesis has shown to
have very satisfactory short-term postoperative
results, with a 100% survival rate at 2 years in our
series. If technical errors are avoided, complications
appear to be minimal. These results compare favorably to those reported in the indexed literature for
models with cemented cups, other models with
threaded cups, and even models with impacted
press-fit cups. Nonetheless, long-term survival studies are recommendable.

A-0173 Fingertip reconstruction with an innervated
digital artery perforator flap
Yoshitaka Tanaka, Hiroyuki Gotani, Kosuke Sasaki and
Hirohisa Yagi
Osaka Ekisaikai Hospital, Osaka, Japan

Purpose: To evaluate the results of fingertip reconstruction with an innervated digital artery perforator
(IDAP) flap.
Methods: Ten patients (10 fingers) underwent fingertip reconstruction with an IDAP flap between April
2015 and January 2017. The mean age was 46.6
years (range 21–65 years). The defect size was from
1.2  1.5 to 3.0  1.5 cm. The mean follow-up period
was 5.9 months (range 4–7 months). Surgically,
the distal part of the flap was set at the edge of the
wound and the proximal part was extended to the
dorsum of the middle phalanx. The incision was
begun dorsally or vollary, and subcutaneous tissue
was dissected from the periosteum of the phalanx
without injury to the extensor tendon paratenon,
until the neurovascular bundle was identified at the
proximal side of the flap. Following neurovascular
bundle identification, the flap was dissected from
the volar side to the periosteum and was then mobilized as a digital island flap. The flap was also separated from the neurovascular bundle, except at the
pedicle, located distally at the flap, which included
the perforator arteries and the subcutaneous veins,
to enable the flap to rotate 180 .
Results: All flaps survived without complications,
such as congestion, partial necrosis, or any contractures of the proximal interphalangeal joint. A static
2-point discrimination test in the flaps measured
6 mm in two patients and 5 mm in the other patients,
compared to 5 mm on the contralateral hand. All
patients registered sensitivity to the 0.5 g (number
4, green) Semmes-Weinstein monofilament test, a
result comparable to the contralateral hand.

SS50
Conclusion: The IDAP flap is a useful method because
of its low PIP joint contracture complication rate.

A-0185 Do surgeons agree on what constitutes
tension at nerve repair sites?
Joshua M. Abzug1, Fraser J. Leversedge2,
John S. Taras3, Peter Tang4, Harry A. Hoyen5,
Peter J. Evans5 and Scott H. Kozin6
1
University of Maryland School of Medicine, Baltimore, MD,
USA
2
Duke Health, Durham, NC, USA
3
Drexel University, Philadelphia, PA, USA
4
Allegheny Orthopedic Associates, Pittsburgh, PA, USA
5
Case Western Reserve University, Cleveland, OH, USA
6
Shriner’s Hospital for Children, Philadelphia, PA, USA

Objective: Tension at nerve repair sites is known to
yield poor clinical outcomes as a result of impaired
vascularity and nerve regeneration. However, no definition of ‘‘tension’’ truly exists in clinical medicine.
The purpose of this study was to assess whether or
not surgeons performing nerve repair agree on how
much tension is present when repairing a nerve.
Methods: Fifteen surgeons who commonly perform
peripheral nerve surgeries participated in this cadaveric study. The common digital nerves to the second,
third, and fourth webspaces were exposed and transected. In a randomized fashion, one nerve in each
hand had 2 mm transected from it and one nerve
had 5 mm transected. The surgeons were then
asked to assess the nerve gaps and tension by visualization alone as well as with tactile perception by
reapproximating the nerve ends. A five-point Likert
scale was used for each response (i.e. for tension:
low, low-to-moderate, moderate, moderate-to-high,
very high).
Results: Visual inspection of the gaps following 0 and
2 mm resections demonstrated no significant consensus regarding the gap as small, small-tomoderate, moderate, moderate-to-large or large
among the 15 surgeons, with nearly equal numbers
of responses being small-to-moderate/moderate and
moderate-to-large/large. The gap following 5 mm of
resection was felt to be moderate-to-large or large
by the vast majority of surgeons. No significant differences were present among the 15 surgeons when
performing tactile sensation of the nerve repair to
assess tension for the 0 and 2 mm transected
nerves (i.e. no difference between low, low-to-moderate, moderate, moderate-to-high, and very high).
When trying to re-approximate nerves with 5 mm
loss of substance, 87% of respondents believed the
amount of tension present represented very high
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tension and only one surgeon felt it would be suitable
for a repair.
Conclusions: The amount of ‘‘tension’’ present in a
nerve repair varies among surgeons when no nerve
or 2 mm of nerve is transected. If 5 mm of nerve is
removed when trimming a nerve, the vast majority of
surgeons feel that the tension required to reapproximate the nerve ends is very high or moderate-high,
therefore consideration for nerve conduits or grafting
should occur. ‘‘Tension’’ continues to be a term that
has no clear definition in clinical medicine, even
though the adverse effects of ‘‘tension’’ in nerve
repair have been well characterized.

A-0186 Assessment of differences regarding the
management of pediatric supracondylar humerus
fractures between hand and pediatric orthopedic
surgeons
Thao Nguyen, Alexandria L. Case, Xiaomao Zhu,
Raymond A. Pensy, W. Andrew Eglseder and
Joshua M. Abzug
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Supracondylar fractures of the humerus
are a common injury in the pediatric population and
are managed by a variety of surgeons. As not all
hospital centers have a pediatric orthopedics surgeon, adult hand surgeons also handle the treatment
of these fractures. The purpose of this study was to
determine whether any difference exist in the management of pediatric supracondylar humerus fractures between pediatric orthopedic surgeons and
hand surgeons.
Methods: A retrospective review was performed to
identify patients treated surgically for Gartland type
II or III supracondylar humerus fractures over a
6-year period. Data collected included patient demographics, Gartland classification, time to definitive
treatment, preoperative nerve deficit and/or vascular
injury, closed versus open reduction, pin configuration, operative time, complications (compartment
syndrome, infection, loss of fixation), time and location (inpatient vs outpatient) of removal of hardware,
postoperative nerve injury, and physical therapy
referral. Two groups of patients were established
based on the treating physician: pediatric orthopedic
attending surgeons (PO) and hand attending surgeons (HS). Statistical analysis between continuous
data was performed with Student’s t-test, while
Fisher’s exact test was used to calculate differences
between discrete data. For all analyses, statistical
significance was set at p < 0.05.
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Results: A total of 65 patients were included in the
review: 23 patients were treated by HS and 42
patients by PO. Significant differences exist in the
rate of open reduction (HS: 17%; PO: 0%), operative
times (HS: 40.1 min; PO: 25.4 min), use of cross pins
(HS: 26%; PO: 2%), return to the operating room for
removal of hardware (HS: 26%; PO: 0%), and referrals to physical therapy (HS: 43%; PO: 7%). There
were no differences in the timing of surgery, complication rate, or postoperative nerve palsy between the
two groups.
Conclusions: Adult hand and pediatric orthopedic
surgeons treating pediatric supracondylar humerus
fractures have similar patient outcomes and low
complication rates. Differences exist regarding the
management of these patients including the potential
for substantially higher health-care costs when these
fractures are treated by hand surgeons due to the
increased use of open reduction techniques, the
longer operative times, higher use of cross pins,
return to the operating room for removal of hardware, and more referrals to physical therapy.

A-0189 Upper extremity injuries related to pediatric
and adolescent sports participation
Xuyang Song, Alexandria L. Case and Joshua M. Abzug
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Orthopedic injuries are extremely common
in the pediatric and adolescent population. The
majority of these involve the upper extremity, with
sports participation being one of the most common
mechanisms of injury. The purpose of this study was
to assess the epidemiology surrounding pediatric and
adolescent upper extremity sports injuries.
Methods: A questionnaire was administered to all
pediatric and adolescent patients (or their parents)
who presented for evaluation of an upper extremity
sports-related injury. Data collected included patient
demographics, the sport they were playing when the
injury occurred, the injury location, the years of
experience playing that sport, the amount of formal
training in that sport, the competitive setting at the
time of injury, and whether the appropriate protective
equipment was utilized. The diagnoses were recorded
and simple statistical analysis was performed.
Results: One hundred seventy-five patients presenting
with upper extremity injuries from sports participation
were analyzed (153 men and 22 women). The hand
was the most common location of injury accounting
for 23% of injuries, followed by the shoulder (15%)
and the elbow (9%). The vast majority of injuries
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were fractures accounting for 59% of cases, followed
by acromioclavicular joint separations (3%) and dislocations (3%). Football was the most common sport
during which an injury occurred (46%, 80/175), followed by basketball (19%, 33/175). The most
common sport during which males sustained an
injury was football (52%), whereas basketball was
the most common sport that females sustained an
injury (27%). The type of play most frequently associated with an injury was unorganized play (40%), followed by organized recreational play (32%). No form of
protective equipment was utilized in 61% of patients.
Furthermore, appropriate protective equipment was
only utilized by 7% (5/69) of patients participating in
sports activity in an unorganized manner and by 46%
(5/105) of whom played in an organized league.
Thirty-two percent of patients had experienced a
prior injury while playing the same sport.
Conclusions: Pediatric and adolescent patients frequently injure their upper extremity during sports
participation. The vast majority of these injuries
occur during unorganized play without the use of protective equipment. Many patients have little to no
formal training in their respective sport. The
increased use of proper protective equipment as
well as improved education of fundamental techniques may decrease the occurrence of pediatric and
adolescent upper extremity sports injuries.

A-0191 Ossification of the proximal and middle
phalangeal condyles: A radiographic aid for
phalangeal neck fracture reduction
Karan Dua1, Nathan O’Hara2, Igor Shusterman2 and
Joshua M. Abzug2
1
SUNY Downstate Medical Center, Brooklyn, NY, USA
2
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Phalangeal neck fractures are most often
dorsally displaced and angulated. Surgical treatment
is often necessary to restore the retrocondylar
recess. The purpose of this study was to determine
whether radiographic landmarks could serve as a
reference tool for assessing phalangeal neck fracture alignment based on age and sex.
Methods: One thousand sixty-one lateral finger
radiographs that were interpreted as ‘‘normal’’ by
pediatric radiologists in children aged 1–18 years
were retrospectively reviewed. The proximal and
middle phalanges of each digit had a line drawn
along the volar cortex (termed the volar phalangeal
line (VPL)) and a second perpendicular line was
drawn at the level of the phalangeal condyle. A
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ratio of the anterior to posterior aspects of the phalangeal condyle was determined at the intersection of
these lines. Patient sex was recorded to determine if
this influenced the temporal course of ossification. A
linear regression model was utilized to determine
the average annual coefficient of growth for the phalangeal condyles.
Results: The average coefficient of growth for the
proximal and middle phalangeal condyles in the
second through fifth digits increased significantly as
patient age increased (p < 0.001). As children increase
in age, the VPL will intersect the phalangeal condyle
more dorsally due to the eccentric ossification. The
8- to 9-year-old group had the largest change in
size. In most children over 9 years of age, the VPL
will intersect the middle third of the condyle. No significant difference exists between the ratios of the
proximal and middle phalanges. Gender did not significantly affect the linear regression model.
Conclusions: The phalangeal condyles ossify in an
eccentric manner with a rapid growth phase between
8 and 9 years of age. The VPL will intersect the phalangeal condyle more dorsally with increasing age.
There is no difference in the time course of development between the proximal and middle phalanges
and gender does not influence growth patterns. The
volar phalangeal line (VPL) and knowledge of where it
should intersect the phalangeal condyle can be used
as a reference guide for evaluating the reduction of
proximal and middle phalangeal neck fractures in
children.

A-0192 Outcomes of radial head fractures in
patients under 50 years old: What is better – open
reduction internal fixation or arthroplasty?
Sanmeet Singh, Xuyang Song, Alexandria L. Case,
W. Andrew Eglseder, Raymond A. Pensy and
Joshua M. Abzug
University of Maryland School of Medicine, Baltimore, MD,
USA

Objective: Arthroplasty has been recommended for
radial head fractures with more than three articular
fragments due to increased complications with open
reduction internal fixation (ORIF), including nonunion
and loss of forearm rotation. However, the active lifestyles of patients under 50 years of age may not be in
line with radial head replacement. The purpose of
this study is to evaluate the outcomes of radial
head fractures with more than three articular fractures in patients under 50 years of age to determine
which treatment may be more appropriate: replacement or ORIF.

Journal of Hand Surgery (Eur) 43(Supplement 2)
Methods: A retrospective review of all patients presenting to a high-volume Level 1 trauma center over
a 6-year period to identify patients aged 18–50 with
radial head fractures. Factors assessed included
patient demographics, age of patient at the time of
surgery, the number of fragments, Mason classification, associated soft tissue injuries (if any), dislocations, or other fractures, the need for bone grafting,
implant type if replacement was performed, and outcomes data including range of motion (ROM), complications, and conversion to replacement.
Results: Thirty-five patients were identified, with an
average follow-up of 8.5 months. Thirty-five percent
had greater than three articular fragments. Eightyfive percent of this subset underwent open reduction
and internal fixation, with only 15% undergoing prosthetic replacement. The average postoperative ROM
in the ORIF group was 67.8 of pronation and 61.6 of
supination. None of the patients in the ORIF group
experienced nonunion, malunion, or failure of the
hardware. Thirty-six percent had removal of their
hardware, capsulectomy, and excision of heterotrophic ossification to improve post-operative range
of motion. No patients in the group with greater than
three fragments corrected by ORIF required conversion to a radial head replacement.
Conclusion: The notion that ‘‘smashed’’ radial head
fractures (those with more than three articular fragments) need to have a replacement performed may
not be optimal for patients under 50 years of age.
Treatment of young patients with ORIF of a
‘‘smashed’’ radial head can lead to excellent outcomes with low complication rates. Better understanding of the specific fracture patterns of these
injuries may help guide surgeons in choosing which
treatment to perform for ‘‘smashed’’ radial head
fractures to optimize postoperative mobility in
young patients.

A-0193 Functional assessment and clinical
outcomes after combined flexor and extensor
tenolysis: A retrospective chart review
Emma Avery, Robert Strazar and Avinash Islur
St. Boniface Hospital, Winnipeg, CA, USA

Objective: The majority of hand literature suggests
that digital flexor and extensor tenolysis be performed in a staged fashion rather simultaneously.
Complications of a one-stage procedure is thought
to be related to a compromise in digital blood
supply resulting in delayed wound healing, partial
skin flap necrosis, or digital ischemia. The aims of
this study were to review all combined dorsopalmar
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tenolysis cases in a single-centre study and (1)
assess the incidence of wound healing complications,
(2) compare the difference in pre- and post-active
range of motion (ROM), and (3) demonstrate a systematic approach for combing flexor and extensor
tenolysis in the same operation.
Methods: A retrospective chart review of all patients
undergoing simultaneous digital flexor and extensor
tenolysis between 2008 and 2016 was performed.
Data were collected on pre- and post-tenolysis passive flexion and extension, and active flexion and
extension of each interphalangeal joint (metacarpal,
proximal interphalangeal, and distal interphalangeal
joint) pre- and post-tenolysis. Wound healing complications were noted and compared to previously published literature on complications following single
flexor or extensor tenolysis. A Wilcoxon signedrank test was used to compare preoperative and
postoperative ROM measures. General linear
models were used to identify independent characteristics associated with ROM improvement. Variables in
the models included age, sex, handedness, and
follow-up time. Complication rates were compared
between this study and previously published literature via a 2 or Fisher’s exact test where appropriate.
ROM improvement was compared between this study
and previously published literature using a twosample t-test. All statistical analyses were performed using SAS version 9.3.
Results: Twenty-six patients (14 men and 12 women)
underwent simultaneous digital extensor and flexor
tenolysis between 2008 and 2016. All patients had
previously suffered closed or open phalangeal fractures treated conservatively with closed reduction
and splinting alone or closed/open reduction with
Kirschner wire fixation. The median age at time of
surgery was 54 years (IQR 45–64). Preoperative injuries included fracture of the proximal phalanx (n ¼ 9),
fracture of the middle phalanx (n ¼ 2), metacarpal
fracture (n ¼ 2), crush injury at the PIPJ (n ¼ 6), dislocation (n ¼ 2), bite injury/infection (n ¼ 2), saw injury
(n ¼ 4), and de-gloving (n ¼ 3). The median total active
ROM (TAR) preoperatively of the MCP, PIP, and DIP
joints was 73, and the median postoperative TAR was
151, resulting in an overall median improvement in
TAR of 40 (5–100; p < 0.001). Median duration of
follow-up was 5.3 months (IQR 3.7–11.4 months)
and would healing complications included prolonged
swelling (3%), paresthesia (7%), swan neck contracture (3%), hematoma (3%), tendon rupture (3%), and
poor result (7%). No cases of partial or complete skin
flap necrosis occurred, as well there were no cases
of digital ischemia or compromise.
Conclusions: Simultaneous digital flexor and extensor tenolysis is a systematic and progressive
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approach to combined injuries. The procedure can
be safely performed and should be considered in
patients with severe stiffness post phalangeal fracture. When performed appropriately, there is little
threat to the skin flaps or digital vascular supply.

A-0195 High precision and accuracy with modelbased RSA in two different wrist arthroplasties
Trygve Holm-Glad, Stephan Röhrl, Masako Tsukanaka,
Magne Røkkum and Ole Reigstad
Oslo University Hospital, Oslo, Norway

Objective: Radiostereometric analysis (RSA) is a
method for measuring micromotion in joint arthroplasties, thereby predicting future loosening. RSA
has never been used in total wrist arthroplasties
(TWA). We investigated (1) the precision of modelbased RSA using both phantom and clinical double
examinations, (2) the precision of different bone
marker distributions in a phantom model, and (3) the
accuracy of model-based RSA in two different TWA.
Methods: Reverse engineered models of the
RemotionÒ and MotecÒ TWA were obtained by laser
scanning. Precision and accuracy of the radial and
carpal/metacarpal component of each arthroplasty
were analyzed with regards to translation and rotation
along the three coordinate axes. Precision is the same
as repeatability and was analyzed from 10 phantom
and 30 clinical double examinations in each arthroplasty. Precision was expressed by a repeatability
coefficient as 2 SD of the differences between
double examinations. Measured movements above
the precision value are certainly caused by true
motion and not by measurement error. Levene’s test
for equality of variances was used to examine the difference in precision between different bone marker
distributions. The sample size for future RSA studies
was calculated based on the least precise standard
deviations from the double examinations. Accuracy
is the ‘‘trueness’’ of the measurements and was
tested in a phantom model with the implants attached
to a movable micrometer. A ‘‘zero migration’’ stereoradiograph was first obtained, followed by 10 predefined translations from 0.05 mm to 5.0 mm along all
three axes, and nine predefined rotations from 0.08
to 6.0 along all three axes, resulting in 72 stereoradiographs. Accuracy was defined as the mean difference between measured and true migrations.
When doing migration measurements, one should
correct for this error.
Results: In the phantom model, the precision for
translations ranged from 0.03 to 0.14 mm and for
rotations from 0.18 to 1.56 . In patients the precision
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for translations ranged from 0.06 to 0.18 mm, and for
rotations from 0.33 to 2.22 . Fourteen patients in
each group would be sufficient to detect a difference
in translation of 0.1 mm in any direction, whereas 20
patients in each group would be needed to detect a
difference of 1.0 , considering an alpha level of 0.05
and a beta level of 0.2 (80% power). Less than four
bone markers resulted in inferior precision compared to six markers (p < 0.05). Accuracy ranged
from 0.06 to 0.04 mm and from 0.38 to 0.01 .
Conclusions: Model-based RSA in TWA is precise and
accurate. The method can, therefore, be used to
measure micromotion in TWA. Since the implants
fill up much of the space within the small wrist
bones, the bone markers have to be placed close to
the implants where they easily disappear on stereoradiographs. To increase the likelihood of visualizing
at least four bone markers, we recommend placing
at least six bone markers around each component.

A-0198 The adequacy of emergency room and
urgent care center radiographs for pediatric upper
extremity injuries
Eric Marguiles1, Alexandria L. Case1, Karan Dua2,
Nathan O’Hara1 and Joshua M. Abzug1
1
University of Maryland School of Medicine, Baltimore, MD,
USA
2
SUNY Downstate Medical Center, Brooklyn, NY, USA

Objective: Emergency room (ER) and urgent care
center (UCC) providers are often the first evaluators
of acute pediatric upper extremity injuries, including
obtaining radiographs. After evaluation of these
patients in the ER/UCC, they are commonly referred
to hand surgeons for further evaluation, who sometimes need to obtain additional radiographs.
Additional radiographs may increase the length of
the visit, the health-care costs associated with the
injury, and the radiation exposure to the patient.
The purpose of this study was to determine the adequacy of the initial radiographs obtained by ER and
UCC providers for pediatric upper extremity injuries.
Methods: A prospective study was performed of
patients who presented to the pediatric upper extremity office for injury evaluation after being seen at an
outside ER/UCC, during which radiographs were
obtained. The adequacy of the initial radiographs
was determined in a binary fashion with images
deemed ‘‘adequate’’ if no additional radiographs
were obtained and considered ‘‘inadequate’’ if the
senior resident or attending physician ordered new
radiographs. Patients who required additional radiographs to assess a potential loss of reduction were
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excluded from the study. The duration of the office
visit was recorded for all patients.
Results: Fifty-one patients were enrolled in the
study. The average number of radiographs obtained
by an outside ER/UCC was 2.9 (SD ¼ 0.87). Fifty-three
percent of ER/UCC radiographs were deemed adequate and 47% were considered inadequate.
Patients with inadequate radiographs required an
average of 3.4 (95% CI: 2.7–4.0) additional images.
The most common reasons for repeat radiographs
were missing views (33%), an inadequate lateral
view (29%), and poor image quality (17%). Patients
with adequate images had a significantly shorter
clinic visit time (p < 0.0001) compared to patients
with inadequate radiographs, with a mean difference
of 32.0 min (95% CI: 22.4–41.6). Preliminary analysis
showed physician assistants took a lower proportion
of inadequate images compared to physicians and
nurse practitioners. Furthermore, it was noted that
the original hand and finger radiographs were typically more adequate.
Conclusions: ER/UCC pediatric upper extremity diagnostic imaging is often insufficient to permit the adequate diagnosis and treatment by hand surgeons.
The need for repeat injury radiographs increases
radiation exposure to the patient, requires longer
clinic visits for the patient and family, and increases
the financial cost to the overall healthcare system.
ER/UCC providers would benefit from better education regarding how to optimize the radiographs
obtained during acute pediatric upper extremity
injury evaluations, which would lower patient morbidity and healthcare costs.

A-0202 The EuroQol EQ-5D to measure quality of
life in patients with hand and upper extremity
conditions: A systematic literature review about its
application and measurement properties
Miriam Marks, Cécile Grobet and Laurent Audigé
Schulthess Klinik, Zurich, Switzerland

Objective: The most widely used instrument to measure quality of life (QoL) is the EuroQol EQ-5D.
However, its use in assessing hand and upper extremity condition-related QoL as well as its measurement properties remain largely undefined. Therefore,
the objective of this systematic literature review was
to provide an overview of the application of EQ-5D in
patients with hand and upper extremity disorders and
to analyse its measurement properties.
Methods: We searched in Medline, EMBASE,
Cochrane and Scopus for clinical studies investigating patients with orthopaedic disorders of the hand
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and upper extremity, where the EQ-5D was used as
an outcome measure. Furthermore, we searched for
validation studies. Data describing the use of the EQ5D were extracted. The measurement properties of
the EQ-5D and the quality of the validation studies
were graded according to the COSMIN guidelines.
Results: Twenty-three studies were included in the
review. In 18% of the studies, patients with hand conditions such as carpal tunnel syndrome (CTS),
Dupuytren contracture and rheumatoid arthritis
were assessed. The remaining studies investigated
patients with shoulder conditions. In 65% of the studies, QoL was the primary outcome and in 22%, the
EQ-5D was used for cost–utility analyses. The EQ-5D
measurement properties were reported in one article
investigating patients with CTS, and two articles
including patients after proximal humeral fracture.
Positive ratings were seen for construct validity
with correlations 0.7 with the Short Form (SF)-12
or SF-6D health surveys. Test–retest reliability was
also high with intraclass correlation coefficients
0.77. Responsiveness was moderate for patients
with CTS (standardized response mean (SRM) ¼ 0.5)
and high for patients after proximal humeral fractures (SRM ¼ 0.9). However, ceiling effects were
identified with 16–48% of the patients achieving the
highest score. The methodological quality of the
three validation studies ranged from fair to good.
Conclusions: The EQ-5D is increasingly used in
patients with hand and upper extremity conditions.
Investigations about the measurement properties
are few, but the available studies indicate good reliability and validity. Further research should especially
focus on the responsiveness in patients with hand
conditions.
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and three had two-fingered hand with thumb. We
analyzed associated abnormalities of carpal and
metacarpal bones and measured the lengths of
radius and ulna and width of the wrist on the
simple radiographs. We also devised new classification system of oligodactyly based on the thumb deformities and locations of missing digits.
Results: Syndactyly among fingers was associated in
four patients, clinodactyly caused by delta bone in
one, hypoplasia of the thumb in one, camptodactyly
in one, symphalangism in one, and radial head dislocation in one. Considering the abnormalities of the
carpal bones, the missing digits were presumed to be
ulnar-sided digits in two patients, central digits in
one patient, and both ulnar-sided and central digits
in two patients. In patients with missing of central
digits, an adjacent metacarpal was hypertrophied.
Although the ulnar variances were within normal
range, the average lengths of radius and ulna were
6% and 5% shorter than those of contralateral
normal side. The average width of the wrist was 9%
narrower than that of contralateral normal side.
Conclusions: Syndactyly and hypertrophied metacarpal were most commonly observed findings in the
oligodactyly with thumb. Although oligodactyly with
thumb may be a type of ulnar longitudinal deficiency,
it can also be a type of central deficiency or combined
type of ulnar longitudinal deficiency with central deficiency or radial longitudinal deficiency. We suggest a
classification system of oligodactyly with thumb
based on locations of missing digits and associated
thumb deformities.

A-0204 Extensor pollicis brevis insertion pattern as
a possible cause of boutonnière deformity in the
rheumatoid thumb

A-0203 Oligodactyly with thumb
Yo Han Lee, Jihyeung Kim, Hyun Sik Seok,
Hyun Sik Gong, Kee Jeong Bae and Goo Hyun Baek
Seoul National University, Seoul, South Korea

Background: Oligodactyly of the hand is one of the
rarest congenital anomalies of upper extremities and
defined as the presence of fewer than five fingers on
a hand. Although it usually occurs in association with
hypoplasia or absence of ulna, it can occur without
abnormality of the forearm bones. The purpose of
this study is to present clinical features and radiographic characteristics of hand oligodactyly with
thumb.
Methods: Five patients of oligodactyly with thumb
who showed normal forearm bones were evaluated.
Two patients had three-fingered hand with thumb

Shunji Okita1, Keiichiro Nishida1, Taichi Saito1,
Yasunori Shimamura1, Aiji Ohtsuka2 and
Toshifumi Ozaki1
1
Department of Orthopedic Surgery, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama, Japan
2
Department of Human Morphology, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama, Japan

Objective: Recent studies on the anatomy of the
extensor pollicis brevis (EPB) suggest that there
are several variations of the EPB insertion.
However, no study has focused on the relationship
between the insertion pattern of EPB and the development of boutonnière deformity. The aim of the current study was to evaluate EPB insertion pattern
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macroscopically and histologically using cadaveric
thumbs and to compare its incidence with that of
rheumatoid arthritis (RA) patients.
Methods: We investigated 103 fingers (50 right and 53
left) of 58 adult cadavers (25 males and 33 females).
Next, we reviewed the surgical records of 24 fingers
of 19 RA patients with thumb boutonnière deformity.
The incidence of insertion patterns of the cadaveric
thumbs and the RA thumbs were compared using the
2 test and Fisher’s exact test. A p value less than
0.05 was considered statistically significant.
Results: Macroscopically, the EPB insertion pattern
was classified into two types: the EPB ending at the
level of the MCP joint (Type P) and the EPB ending at
the level of the IP joint (Type D). In the cadaveric
fingers, 71% (n ¼ 73) of the fingers were Type P fingers and 29% (n ¼ 30) were Type D. In the RA patients
with thumb boutonnière deformity, 33% (n ¼ 8) of the
fingers were Type P, while 67% (n ¼ 16) of the fingers
were Type D. The incidence of Type D was significantly higher (p < 0.05) in the thumbs of patients
with RA and boutonnière deformity than in the cadaveric thumbs. Histological examination revealed that
the Type P fingers consisted of 52% (n ¼ 54) of Type
P1 with the EPB firmly attached to the periosteum at
the dorsal base of the proximal phalanx of the
thumbs and 18% (n ¼ 19) of Type P2 with the EPB
inserts to the dorsal capsule fibrocartilage complex
in the thumbs.
Conclusions: The incidence of Type D was significantly higher in the thumbs of patients with RA and
boutonnière deformity than in the cadaveric thumbs.
Our results suggested EPB insertion into the distal
phalanx might be a potential risk of thumb boutonnière deformity in RA.

A-0206 Comparison of contact and non-contact
ultrasound examination of the hand
Rebecca Lim1, Chin Shu Ting2, Chan Kai Li2,
Abby Choke1, Tay Shian Chao1,2 and
Duncan Angus McGrouther1,2
1
Department of Hand Surgery, Singapore General Hospital,
Singapore
2
Biomechanics Laboratory, Singapore General Hospital,
Singapore

The use of diagnostic ultrasound imaging (US) in the
outpatient setting of hand surgery practices is low, as
evidenced by the paucity of literature surrounding
this low cost yet effective modality. The small field
of view and poor contact of transducers with curved
contours of the hands and feet are some of the reasons that restrict US evaluation. A water bath
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technique overcomes these limitations. In a prospective study, we imaged healthy volunteers using two
techniques; the traditional contact probe with gel and
in a water bath at four sites: the first dorsal interroseous muscle, thenar eminence, flexor tendon, and
the median nerve. A group of doctors (n ¼ 25) from
our department were asked to identify named structures by outlining them on the US images. The reliability of the two methods was compared using the
inter-rater intraclass correlation coefficient (ICC),
which demonstrated that the water bath method
was more reliable (ICC 0.97, p < 0.001), whereas the
traditional probe with gel method had only moderate
reliability (ICC 0.71, p < 0.01). Data show that soft
structures in the hand are more identifiable by clinicians in a water bath and this methodology should be
used more often in clinical practice.

A-0210 Surgical treatment of mucous cysts by
subcutaneous excision and osteophyte resection:
Results in 68 cases at a mean 6.63-year follow-up
Steven Roulet, Bertille Charruau, Charles Agout,
Guillaume Bacle, Emilie Marteau and Jacky Laulan
Hand Surgery Unit, Department of Orthopedic Surgery 1,
Trousseau University Hospital, Medical University François
Rabelais of Tours, Tours, France

Objective: Mucous cysts originate from osteoarthritic
degeneration. Our hypothesis is that the treatment is
based primarily on the removal of osteophytes. The
goal of this study is to demonstrate that joint debridement, in addition to excision of the cystic pouch
without an associated skin flap or graft, is sufficient
in effectively treating mucous cysts with a recurrence
rate that does not exceed other techniques.
Methods: Eighty-one mucous cysts were operated.
All interventions consisted of an excision associated
with a joint irregularity debridement. The mean age
at surgery was 62.4 years. In one-third of cases, a
nail deformity was present. Gross evidence of
osteoarthritis was present in 84% documented
cases. Sixty-seven patients (68 cysts) were contacted
by an independent evaluator and answered a phone
questionnaire on average 6.6 years after surgery
(range 1.04–20.8 years).
Results: In the postoperative period, three patients
developed infection and one a delayed cutaneous
healing (four complications occurred in cysts associated with a fistula). All pre-existing nail deformities
had resolved. Four patients preferred to return for
consultation but none had developed a recurrence
of the mucous cyst. In one case (1.5%), there was a
recurrence. It was observed 4 months after excision
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of a subungual cyst. The patient was treated by
arthrodesis of the DIP joint. In 53 cases (78%),
patients felt no discomfort using their operated
finger. Patients considered themselves cured in 50
cases (73.5%) and 65 (96%) were very satisfied or
satisfied with the procedure and would undergo surgery again.
Conclusions: The recurrence rate in this series is
1.5%. This result is consistent with that of other studies with same technique reporting a recurrence rate
of between 0% and 2%. Our only failure may be due to
inadequate excision of the cystic pouch because of its
subungual location and proximity of the germinal
matrix. Results are better than studies with skin
graft or advancement flap without joint debridement
reporting a recurrence rate of 3.3% and 8.3%. The
authors who performed a graft or a flap without systematic joint debridement also have a higher recurrence rate, up to 28%. In our opinion, the positive
results of surgeries where skin procedure is performed are due to the associated joint debridement.
Our procedure is sufficient to effectively treat
mucous cysts with less morbidity. Complications
are rare and occur only in cysts associated with a
fistula, justifying their early surgical treatment.

A-0226 Risk factors and results of operative treatment of persistent brachial plexus injury caused by
shoulder dislocation
Olga Gutkowska, Jacek Martynkiewicz and Jerzy Gosk
Clinical Department of Traumatology and Hand Surgery,
Wrociaw University Hospital, Wrociaw, Poland

Objective: Brachial plexus injury (BPI) is observed in
5–65% of patients after shoulder dislocation. In the
majority of the cases, it can be managed conservatively with satisfactory outcome. However, in some
patients, symptoms tend to persist and require
operative intervention. The aim of this work is to
determine the risk factors for persistent BPI resulting from shoulder dislocation and to find out whether
any certain group of dislocators requires enhanced
surveillance for unrelenting neurologic deficit of the
upper extremity. It also aims to determine the effectiveness of operative treatment in patients with this
type of injury.
Methods: The study comprised 73 patients operated
on at our Institution for BPI resulting from shoulder
dislocation between the years 2000 and 2016, after a
mean period of 9.2 months after dislocation. Such
potential risk factors for persistent BPI as patient
age, gender, energy of initial trauma, presence and
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type of accompanying injuries and time interval from
dislocation to its reduction were analysed.
External neurolysis of BP from axillary approach
was the procedure of choice. The results of operative
treatment were analysed on a subgroup of 33
patients who completed 2-year follow-up (mean 5.1
years). Motor function of affected limbs was assessed
with BMRC scale. Sensory function was
evaluated with BMRC scale modified by Omer and
Dellon and with Highet’s classification. The influence
of the above-listed factors as well as time from dislocation to operation and the number of nerves
involved on the outcomes of surgery were analysed.
Statistical analysis was conducted with the use of
STATISTICA v. 13. Categorical data were analysed
using the 2 test with Yate’s correction. The distribution of two and more than two independent samples
was compared through Mann–Whitney U test and
Kruskal–Wallis test, respectively.
Results: Shoulder dislocation caused injury to infraclavicular BP. Fibrous scar tissue caused compression of neural elements. Persistent BPI was more
common in older patients. Elderly patients more
often sustained multiple nerve injuries resulting
from low-energy trauma, while single nerve injuries
were more often observed in younger patients after
high-energy trauma. Single nerve injury was diagnosed in 30% of the patients. Axillary nerve was
most commonly affected. Fracture of the greater
tuberosity of humerus coincided with total BPI in
50% of the cases. Longer unreduced period caused
injury to multiple nerves.
Good postoperative recovery of nerve function was
observed in 100% of musculocutaneous, 93.3% of
radial, 66.7% of median, 64% of axillary and 50% of
ulnar nerve injuries. No recovery was observed in
5.6% of median, 6.7% of radial, 10% of ulnar and
20% of axillary nerve injuries. Injury to a single
nerve coincided with unsatisfactory treatment outcomes. Ulnar and median nerve injuries more often
required operative intervention due to their low
potential for spontaneous recovery.
Conclusions: Since no typical characteristics of a
‘patient at risk can be listed, vigilance and systematic
control are recommended in all patients manifesting
symptoms of neurologic deficit after shoulder dislocation. Obtaining improvement in peripheral nerve
function in some patients requires operative intervention. The results of surgery are usually good,
with low complication risk.
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A-0231 Retrieval analysis of thirty explanted
NeuFlex metacarpophalangeal joint prostheses
Thomas Joyce1 and Grey Giddins2
1
Newcastle University, Newcastle upon Tyne, UK
2
Royal United Hospital, Bath, UK

Objective: We explanted NeuFlex metacarpophalangeal (MP) joint prostheses to identify common features, such as position of fracture, and thus better
understand the reasons for implant failure.
Methods: Explanted NeuFlex MP joint prostheses
were retrieved as part of an-ongoing implant retrieval programme. Following revision MP joint surgery,
the implants were cleaned and sent for assessment.
Ethical advice was sought but not required. The
explants were photographed. The position of fracture, if any, was noted. Patient demographics were
recorded.
Results: Thirty NeuFlex MP explants were available.
Seven (23%) were not fractured. Eleven explants
(37%) had fractured at the hinge; nine (30%) had fractured at the junction of the distal stem and hinge; and
three (10%) had fractured at both the hinge and distal
stem. NeuFlex MP joint explants ranged in size from
0 to 40. Smaller sizes were retrieved from smaller
fingers; larger implants came from the middle and
index fingers. The age at revision ranged from 43 to
81 (median 58) years. Time in vivo ranged from 6 to
120 (median 58.5) months. All but two implants were
obtained from rheumatoid joints, the remainder had
osteoarthritis. Discolouration of some explants had
occurred; other explants appeared to show no
colour change.
Conclusions: This appears to be the first report of the
position of fracture of NeuFlex explants. It is also
the largest report of silicone arthroplasty explants.
The majority (77%) had fractured. Nine (30%)
NeuFlex explants had fractured at the junction of
the distal stem and hinge; the typical position seen
with Swanson and Sutter/Avanta MP joint explants.
Eleven (37%) fractured across the hinge; this has
not previously been reported although has been
seen in in vitro testing. The hinge is thinner than
the hinge-stem junction so may be at risk of more
rapid failure; however, the median time in vivo for
hinge fractures was 63 months as opposed to 54
months for fractures at the distal stem. Intriguingly,
3 (10%) NeuFlex explants suffered fractures both at
the hinge and at the junction of the distal stem and
hinge which has also never been reported previously.
Fracture at the junction of the distal stem and hinge
shows the importance of subluxing forces in rheumatoid MP joints and therefore suggests these need to
be mitigated as much as possible. Fracture across
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the hinge could indicate this as a position which
could be increased in thickness, to increase the
time taken to fracture, although there may be a concomitant increase in stiffness of the implant. With
improved designs, patients might suffer fewer or
later failures. The latest Norwegian Arthroplasty
Registry report shows that revision MP joint arthroplasties accounted for 42% of all MP joint replacement operations in 2015. Therefore, this is an
important area where opportunities exist to reduce
revision rates.

A-0237 Neuropathic pain after repair of brachial
plexus injury: A 30-year follow-up of the Narakas’
series
Swenn Maxence Krähenbühl, Chantal Bonnard and
Laurent Wehrli
Lausanne University Hospital, Lausanne, Switzerland

Objective: Assessment of long-term neuropathic
pain evolution, quality of life and satisfaction level
after brachial plexus repair.
Methods: We identified 523 patients victim of traumatic brachial plexus injuries who underwent surgical repair by A. Narakas from 1969 to 1992. Two
hundred and fifteen patients coming from abroad
were excluded from the study. Two hundred and
thirty patients could not be located, 13 medical files
had been lost and 14 patients had died. Fifty-one
patients could be reached by telephone and 46 of
them accepted to answer the following questionnaires: Short Form Health Survey (SF12),
Neuropathic Pain Symptom inventory (NPSI),
ABILHAND and Disability of Arm, Shoulder and
Hand (DASH), and satisfaction with the surgery.
Data were recorded and statistically analyzed using
statistical software (SPSS version 23.0; SPSS, Inc.,
Chicago, IL, USA). We than reviewed their clinical,
operative and follow-up data. Forty-five patients
accepted to come back for a physical examination.
Results: Forty-five patients with a mean age of 21.9
years at the time of injury participated in the study.
There were a vast majority of men (41 M, 91%). The
mean time to surgery was 3.8 months, and the mean
follow-up period was 31 years. NPSI score was significantly (p ¼ 0.05) higher for complete (C5 to D1)
compared to partial injuries (36 vs 22.5). NPSI score
of injuries involving C8 and D1 was significantly
(p ¼ 0.05) higher (37 vs 17) than for other roots. No
significant differences were reported in long-term
neuropathic pain between avulsion and rupture, as
well as supra- or infraclavicular injuries. Complete
lesion has a significantly higher NPSI score of
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background (7, p ¼ 0.5) and breakthrough (7.5,
p ¼ 0.2) pain compared to partial injuries. SF12 was
directly correlated with NPSI according a linear
regression analysis (p ¼ 0.01). More surprisingly,
quality of life was not different between complete
and partial lesions. Regarding satisfaction, 36
patients (74%) answered ‘‘definitely yes’’ or
‘‘probably yes’’ whether they would undergo surgery
again. Three patients answered ‘‘probably not,’’ one
answered ‘‘definitely not,’’ and six were ‘‘uncertain.’’
Conclusion: Our data suggest that complete brachial
plexus injuries generate more pain than partial injuries. This can be explained by the fact that these
complete lesions contain C8-D1 roots. Apparently,
the lower the lesion is, the greater is the pain. It
seems that the long-term evolution of pain is the
same between all groups. The quality of life is
directly correlated with pain and not function of the
limb. Obviously, it is easier for the patients to cope
with a non or dysfunctional limb than with omnipresent pain.

measurements, SEM was between 5 and 11 in all
joints except for PIP2-5 and DIP5 (4.2 –4.9 ). Overall,
all agreement parameters reveal smaller individual
inter-session differences with the motion capture
system. Mean MAD and SD of differences for maximal finger and wrist joint angle measurements were
4.5 and 5.8 for the motion capture system, compared to the goniometry with 7.4 and 9.0 ,
respectively.
Conclusion: Joint angles derived from 3D motion
analysis showed smaller mean of absolute difference, suggesting overall a better reliability for this
technique. Furthermore, the advantage of 3D
motion analysis is the dynamic evaluation of the
wrist and all finger joints simultaneously. Main
advantages of the goniometric method are that it is
cheap, fast and does not require data post-processing or any knowledge about joint angle calculations.

A-0239 Wrist and finger motion: A comparison of
goniometric and 3D motion capture technique

Gabriella Fischer, Lisa Reissner, Diana Jermann,
Pietro Giovanoli and Maurizio Calcagni
Division of Hand and Plastic Surgery, University Hospital
Zurich, Switzerland

Lisa Reissner, Gabriella Fischer, Pietro Giovanoli and
Maurizio Calcagni
Division of Hand and Plastic Surgery, University Hospital
Zurich, Switzerland

Objective: The objective measurement of finger and
wrist range of motion (ROM) is of great importance to
clinicians when assessing the outcomes of therapeutic interventions and surgical procedures. The aim of
the study was to test the reproducibility of active
range of motion (ROM) of all fingers and wrist joint
angles measured with a 3D motion capture system
and to compare it with manual goniometry.
Methods: Active finger and wrist joints motion of 20
healthy volunteers without any previous hand and
wrist pathologies were assessed with the 3D
motion capture system and measured with a
manual goniometer by a trained hand surgeon.
Active maximum joint angles of all fingers and wrist
were registered twice on two different days to evaluate the test–retest reliability. The mean absolute
difference (MAD), standard deviation of the difference
(SD) and standard error of measurement (SEM)
between measurements were calculated for both
measurement systems and compared within the
same task.
Results: SEM values for the motion capture method
lie between 1.9 and 4.5 except for the MCP5, IP and
MCP1
(5.1 –8.5 ).
For
the
goniometric

A-0240 Development of a new measurement
method for kinematic analysis of the hand

Objective: The aim of the study was the development
of a method for the simultaneous kinematic measurement of all finger joints, the wrist and the radioulnar joint. It included the choice of the marker set,
the definition and standardization of the measured
motion tasks, the selection of the kinematic model
and the development of the joint angle calculation
routine. The main interest was in demonstrating the
repeatability of the chosen method.
Methods: Twenty healthy volunteers participated in
the study. To investigate the repeatability of the testing protocol, they performed a set of basic motion
tasks. Each task was repeated five times and each
subject was measured twice on two different days.
The repeatability of the finger joint angles was analysed for two different concepts of the marker set on
10 volunteers and compared. In the first approach,
one marker was placed on every finger joint, for the
second approach two markers were placed on every
bony segment proximal and distal to the joint.
Furthermore, two different methods to calculate
the joint centres and axis of rotation were examined.
The joint centre and axis calculation with a geometric
approach was based on the marker positions and
anthropometric data. In the functional approach, the
individual joint centres and axis of rotation were calculated during a calibration movement by means of
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mathematical optimization. The maximum distance
of the calculated joint centres and the maximum
angle between the calculated joint axes were computed and compared.
Results: The joint angles derived from the twomarker per segment method showed a better test–
retest repeatability. The maximal distance between
the functional joint centres computed from different
trials was 2.4 mm (SD 1.1 mm) and 2.7 mm (SD
1.2 mm) for the TMC and wrist joint, respectively.
The mean maximal difference in the orientation of
the joint axes ranged between 4 and 7 , when calculated from different calibration trials within the same
measurement reflecting a good reliability of the
method. A simulation on the effect of a randomly
distributed marker placement error of 2 mm
showed a higher variability of the geometric approach
for the thumb joints and similar results for the wrist.
Conclusion: Based on these results, the marker set
with two markers per segment on the fingers avoiding the joint region was chosen for further examination. This is in accordance with the literature, where
the skin movement artefacts close to the joint are
described to be higher. Furthermore, the functional
method was chosen for further examinations of
all joints because it revealed a good repeatability of
the calculated joint coordinate system. Furthermore,
it better represents one’s individual anatomical
properties.

A-0241 Kinematic analysis of the hand during
opening a jar and yoghurt
Lisa Reissner, Gabriella Fischer, Pietro Giovanoli and
Maurizio Calcagni
Division of Hand and Plastic Surgery, University Hospital
Zurich, Switzerland

Objective: The great relevance of the upper extremities in activities of daily living has made researchers
and clinicians gaining increased interest in the
assessment of human hand movements. However,
the measurement of the small hand joints remains
challenging. The aim of the study was to prove feasibility to measure complex manual tasks with a 3D
motion capture system, to quantify the repeatability
and to analyse the angular motion patterns of two
functional tasks in healthy volunteers.
Method: Twenty healthy volunteers were recorded
during the performance of a set of basic motion
tasks as well as during two functional activities:
opening a jar and yoghurt. To analyse the test–
retest repeatability, each subject was assessed
twice on two different measurement days.
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The kinematic data were collected with a motion analysis system consisting of 11 infrared cameras. A
marker set with 46 skin markers was used to
record the kinematics of the hand, thumb and fingers
simultaneously.
Results: The kinematics of the functional tasks confirmed to be measurable with the chosen marker set
and specific angular motion pattern of the two ADL
were reported. Overall, the markers were visible
during 97% of the time. The mean active range of
motion (AROM) for the individual joints ranges from
17 to 77 and between 19% and 68.5% of the maximum range of motion was exploited during the daily
activities.
The repeatability of the mean AROM during the
functional tasks, expressed as the standard error of
measurement (SEM), was within a range of 2 –13 for
the individual joints. The mean SEM over all joints
during the yoghurt- and jar-opening task was 5.7
and 6.8 , respectively. The coefficients of multiple
correlations tended to show a better repeatability of
the angular motion pattern within (0.66–0.92) the
individuals than between (0.16 and 0.85) the subjects
for both ADL and for all joints.
Conclusion: Thus, the simultaneous motion analysis
of the entire hand and fingers during functional tasks
is feasible and the joint kinematics could be partially
shown to be reproducible during the two analysed
activities of daily living. The implementation of the
kinematic analysis of the hand within daily activities
has provided a first impression of angular motion
patterns of two activities of daily living and therefore
implies a first step towards the goal to quantitatively
measure hand function.

A-0245 Adaptive proximal scaphoid implant:
Indications and results
Nicolas Dreant and Marie-Anne Poumellec
Pole Urgence Main, Nice, France

Introduction: Adaptive proximal scaphoid implant
was created for radioscaphoid arthritis treatment in
case of scaphoid nonunion advanced collapse of the
wrist (SNAC wrist) and scapholunate advanced collapse of the wrist (SLAC wrist). The conceptors first
publication in 2000 showed promising results of 25
cases with a 6-month mean follow-up. They concluded that proximal scaphoid arthroplasty is efficient in the treatment of radioscaphoid arthritis and
in preventing the carpal collapse.
Materials and Methods: We designed a prospective
38 patients study with a mean age of 55 years, treated
between May 2003 and February 2013 by the same
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surgeon. Twelve had a large open approach, 7 an
arthroscopic approach and 19 a transverse mini
open approach. The mean follow-up of this series
was 8 years (range 4–14). Indications were painful
scaphoid pseudarthrosis 8 times, SNAC wrist stage
1: 7 times, SNAC wrist stage 2: 14 times, SLAC wrist
stage 1: 7 times and SLAC wrist stage 2: 2 times.
Patients were reviewed clinically and radiographically at 1 month, 6 months, 1 year and at the last
follow-up. Three early implant luxations (two
palmar and one dorsal) have been reoperated.
Results: Results of this series showed a wrist function increasing in term of pain, range of motion and
grip strength. Return to work was achieved in 75% of
the cases. The mean modified Mayo score calculated
at the maximum follow-up for each patient was 80%
(range 70–90).
Discussion: These results are comparable to those
published in the literature (Pequignot, Mathoulin,
Gilham). Best indications for the use of the APSI
are SNAC wrists stages 1 and 2 and SLAC wrists
stages 1. This was suggested by the precited authors
and confirmed by the results of our series.
Conclusion: APSI is a ‘simple’ solution for a difficult
problem: It diminishes the scaphoid pseudarthrosis
pain when conservative treatment has failed, the
periscaphoid arthritis pain when associated with
radial styloidectomy, and prevents carpal collapse
by maintaining the initial scaphoid height.

A-0246 Treatment and survival differences across
tumor sites in malignant peripheral nerve sheath
tumors: An SEER database analysis
Enrico Martin1,2, Ivo S. Muskens1,2, Timothy R. Smith2
and Marike L. D. Broekman1,2
1
University Medical Center Utrecht, Utrecht, The
Netherlands
2
Brigham and Women’s Hospital, Boston, MA, USA

Objective: Currently, literature is lacking data on differences across all tumor sites in survival and treatment in malignant peripheral nerve sheath tumors
(MPNSTs). The Surveillance, Epidemiology, and End
Results (SEER) program is a cancer registry that collects data from 18 geographic areas across the
United States, encompassing approximately 28% of
its population. The SEER database provides a
means of assessing possible predictive factors of
survival and treatment modalities in rare tumors.
Methods: MPNST cases were obtained from the
SEER program from 1973 to 2013. Tumor sites
were recoded into intracranial, spinal, head and
neck (H&N), limbs, core, and unknown. Patient and
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tumor characteristics, treatment modalities, and survival were extracted. Survival analyses were conducted using primary tumors only. Overall survival
was assessed using univariate and multivariate
Cox-regression hazard models per site of origin and
of all tumors combined. In the latter, site of origin
was an additional variable. Kaplan–Meier survival
curves were constructed per tumor site for overall
survival (OS) and disease-specific survival (DSS).
Results: A total of 3267 MPNST patients were registered in SEER; 167 intracranial (5.1%), 119 spinal
(3.6%), 449 H&N (13.7%), 1022 limb (31.3%), 1307
core (40.0%), and 203 with unknown location (6.2%).
The largest tumors were found in core (size, median:
80.0 mm, IQR: 60.0–115.0 mm) and limb sites (size:
70.0 mm, IQR: 40.0–100.0 mm), and the smallest
were intracranial (size: 37.4 mm, IQR: 17.3–
43.5 mm). Intracranial tumors were resected least
frequently (58.1%), whereas spinal tumors were
most often resected (83.0%). Gross total resection
was most in spinal tumors (42.6%) and least in core
tumors (24.9%). Radiation was administered in 35.5%
of intracranial and 41.8% of limb MPNSTs.
Radiotherapy was given in a neoadjuvant setting in
4.2% and adjuvant in 28.0% of all cases.
Preoperative radiation was most often used in limb
sites (6.8%). Independent factors associated with
decreased survival were older age, male gender,
Black race, no surgery, partial resection, large
tumor size, high tumor grade, H&N site, and core
site (all p < 0.05). Intracranial and pediatric tumors
showed superior survival (both p < 0.05). Similar findings are found in multivariate analyses per tumor
site. Overall, patients with intracranial tumors
showed superior OS and DSS curves, whereas core
tumors had the worst OS and DSS (p < 0.001).
Conclusion: Site of origin is an independent prognostic factor for survival in MPNSTs. Intracranial tumors
tend to have an even better survival than those arising in extremities. Tumors arising from core sites are
associated with the poorest prognosis; head and neck
tumors were also associated with poorer prognosis
compared to limb sites. Also, pediatric cases were
significantly associated with better prognosis compared to adult cases independent from tumor site,
size, and treatment modality. Treatment modalities
and extent of resection also vary slightly among
tumor sites. Physicians should, therefore, be aware
of these differences when planning treatment for
patients as well as in counselling them. Apart from
tumor origin, older age, male gender, black race,
higher tumor grade and large tumors may be associated with decreased survival.
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A-0252 A review of animal models in hand surgery
simulation
Charles Yuen Yung Loh1, Aline Yen Ling Wang1,
Vincent Tze Yang Tiong2, Thanassi Athanassopoulos3,
Meiling Loh4, Philip Lim5 and Huang-kai Kao1
1
Department of Plastic Surgery, Center for Vascularized
Composite Allotransplantation, Chang Gung Memorial
Hospital, Taoyuan, Taiwan
2
Department of Radiology, Tan Tock Seng Hospital,
Singapore
3
Department of Plastic Surgery, Aberdeen Royal Infirmary,
Aberdeen, UK
4
Department of Plastic Surgery, Tan Tock Seng Hospital,
Singapore
5
Department of Plastic Surgery, Hull York Medical School
(HYMS), York Teaching Hospital, York, UK

Background: The use of live and cadaveric animal
models in surgical training is well established as a
means of teaching and improving surgical skill in a
controlled setting. We aim to review, evaluate, and
summarize the models published in the literature
that are applicable to Hand Surgery training.
Materials and Methods: A PubMed search for keywords relating to animal models in hand surgery and
the associated procedures was conducted. Animal
models that had cross over between specialties
such as microsurgery with neurosurgery were
included as they were deemed to be relevant to our
training curriculum. A level of evidence and recommendation assessment was then given to each surgical model.
Results: Our review found animal models applicable
to hand surgery training in four major categories
namely microsurgery training, flap raising and hand
trauma surgery. Twenty-four separate articles
described various methods of practicing microsurgical techniques on different types of animals.
Fourteen different articles each described various
methods of conducting flap-based procedures
which consisted of either local or perforator flap dissection. Eight articles described different models for
practicing hand surgery techniques. Finally, eight
articles described animal models that were used
for head and neck procedures that were also
applicable.
Conclusions: A comprehensive summary of animal
models related to hand surgery training has been
compiled. Cadaveric animal models provide a readily
available introduction to many procedures and ought
to be used instead of live models when feasible.
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A-0257 Comparison of functional outcome following
two rehabilitation protocols after flexor tendon
repair
Christian Wirtz, Elisabeth Oberfeld, Rahel Meier and
Esther Vögelin
Department of Plastic and Hand Surgery, Inselspital,
University of Bern, Switzerland

Introduction: Operative techniques and postoperative
rehabilitation protocols after flexor tendon repair in
zones 1 and 2 have improved over the last decades
and are still topic of debate. After the introduction of
the Lim/Tsai suture technique with early active
motion regime and place and hold (EAM) demonstrating good results, an increased rate of secondary
tendon rupture was noted in due course. A modified
postoperative controlled active motion (CAM) protocol was established and results of functional clinical
outcome are presented. The results are compared to
previous published data of EAM regime.
Methods: This is a retrospective analysis of patients,
who underwent primary flexor tendon repair in zones
1 and 2 using the Lim/Tsai suture technique followed
by CAM rehabilitation protocol from 2014 to 2017.
Fifty-six patients with 63 FDP tendon lacerations
were included with or without concomitant FDS
laceration. Exclusion criteria were replantation,
revascularization, age <16 years. Endpoints were
total active motion (TAM), extension deficit, grip
strength and rupture rate Ø12 weeks after surgery.
The results are compared to 46 patients with 51 FDP
tendon lacerations and same excluding criteria and
suture technique followed EAM protocols with placeand-hold exercises.
Results: The CAM regime compared to EAM protocol
was associated with statistically significant
(p < 0.001) lower TAM values Ø 208 (96–295 ) vs
232 (190–290 ). Grip strength of the injured side
was lower in the CAM group Ø 26 kg (8–52 kg) vs
34.6 kg (14–60 kg) in the EAM group with comparable
grip strength of the uninjured side in both groups
43 kg (16–73 kg) vs 45 kg (22–70 kg). There was an
equal gender ratio towards male in the EAM group
f/m: 1/4.75 compared to the CAM group f/m: 1/4.73.
Active extension deficits were nearly identical in
both groups: CAM 14.1 (0–50 ) and EAM 12 (5–
30 ). There were 3 tendon ruptures in the CAM
group (4.7%) compared to 14 (9.4%) tendon ruptures
after EAM treatment.
Conclusion: Our results demonstrate a favorable
effect of CAM protocol on rupture rate and equal
extensions deficits compared to previously used
EAM rehabilitation regime after tendon repair in
zones 1 and 2 using the Lim/Tsai suture technique.
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Restrained controlled active motion might be the
reason for lower TAM and grip strength values after
3 months. On the other hand, increased tensile force
with place and hold exercises could be an explanation for a higher rupture rate.

A-0258 Comparison of clinical results between
low-profile plating and external fixation for
fracture-dislocations of the proximal
interphalangeal joint
Atsuhiko Murayama, Kentaro Watanabe, Hideyuki Ota
and Yuki Fujihara
Department of Orthopaedic Surgery Rheumatology, Nagoya
Ekisaikai Hospital, Nagoya, Japan

Aim: Fracture dislocations of the proximal interphalangeal (PIP) joint are often difficult to treat despite
many treatment options available. We conducted a
retrospective study to compare clinical results
between two groups of cases, as follows: cases treated by a low-profile plate for internal fixation and
cases treated using an external fixator in addition
to Kirschner-wire fixation.
Methods: Thirty-seven patients (37 fingers) with fracture-dislocation of the PIP joint, including 34 males
and 3 females, followed up for more than 3 months
were evaluated. Twenty-five fingers were injured
from sports; 9 fingers, from falls; and 3 fingers,
from other accidents. Details of the injured fingers
are as follows: 9 index fingers, 4 middle fingers, 15
ring fingers, and 9 little fingers. Thirteen fingers
were treated by the plate fixation (group P) and 24
fingers using external fixator with Kirschner-wire
fixation (group E). In group P, the plates were used
for 10 fingers by palmar approach and for 3 fingers by
dorsal approach. The period up to bony union, the
range of motion of the distal interphalangeal (DIP)
and PIP joints at the last hospital visit, and the therapy duration were compared between the groups.
Results: The mean periods up to bony union in
groups P and E were 33 and 26 days, respectively.
The mean angles of active flexion/extension of the
DIPPIP joints in groups P and E were 63 /2 95 /
7 and 53 /3 86 /12 , respectively. Both flexion
and extension showed better improvement in group P
than in group E. The therapy duration in group P
(mean: 77 days) was shorter than that in group E
(mean: 96 days).
Discussion: Although this study showed that both
methods yield good clinical results, low-profile plating is considered more preferable. Fractured site can
be more rigidly fixed on using a plate than on using
an external fixator in addition to pinning. The former
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allows patients to start active motion exercise just
after surgery. In addition, the patients treated using
a plate had little problem in daily living because of no
metal parts exposure. However, the plate fixation
method is relatively invasive and technically
demanding.
Conclusion: In the treatment of fracture dislocations
of the PIP joint, anatomical restoration of the articular surface and an early motion exercise are critical.
The treatment method should be chosen according to
surgeon’s skill and fracture severity.

A-0261 Tension failure greenstick fractures and
slightly Z-folded concave side cortex are risk
factors for fracture displacement in conservative
treatment of pediatric distal radius incomplete
fracture without manipulation
Souichi Ohta, Ryosuke Ikeguchi, Hiroki Oda,
Hirofumi Yurie, Hisataka Takeuchi, Sadaki Mitsuzawa
and Shuichi Matsuda
Kyoto University, Kyoto, Japan

Objective: In the conservative treatment of pediatric
distal radius incomplete fractures, although the fracture angulation at the initial consultation is considered to be within the limit of spontaneous correction,
the progression of angular deformity within the cast
is observed infrequently during the first 2 weeks of
cast fixation. In this study, risk factors for the progression of angular deformity in the conservative
treatment of pediatric distal radius fractures without
manipulation were retrospectively investigated.
Methods: From 2005 to 2013, 70 children (4–14 years)
were conservatively treated without manipulation
because the fracture angulation during the initial
consultation was within 20 . On-call orthopedic residents in the emergency department treated all cases
except torus fractures using a long-arm cast with the
elbow at 90 and neutral forearm position. Wrist
X-rays were performed at 1 and 2 weeks after the
injury. The angle between the distal radial fragment
and the radial shaft was measured in the lateral view
of plain radiograph. Because the angle in the anteroposterior view did not show significant change, this
was not assessed in the anteroposterior view. Two
examiners blinded to the clinical data performed
assessment. Compression greenstick fracture is an
incomplete fracture with a slight plastic deformation
of the convex side cortex, and significant angulation
or overlapping of the concave side cortex. Tension
failure greenstick fracture is another type of greenstick fracture with angulation of the concave side
cortex and complete disruption of the convex side
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cortex. The association between individual factors
(age, gender, lesioned side, presence of associated
ulna fracture, fracture pattern, direction of angulation, and presence of the slightly Z-folded concave
side cortex) and fracture displacement was assessed
using Mann–Whitney U-test and Fisher’s exact test. A
p-value of <0.05 was considered significant.
Results: In total, 28 children had compression greenstick fracture, 10 had tension failure greenstick fracture, 22 had torus fracture, 9 had epiphysiolysis, and
1 had complete fracture. In total, 6 children (4 males,
2 females; mean age, 7.8 years) had an increased
angulation of >10 within 2 weeks after the initial
consultation; 5 children had tension failure greenstick fractures; and 1 child had a complete fracture.
Among the 10 tension failure greenstick fractures, 5
children with fracture displacement had slightly
Z-folded concave side cortex, whereas the other 5
children without displacement did not. Tension failure greenstick fracture (p < 0.0001) and slightly
Z-folded concave side cortex (p ¼ 0.0009) showed significant association with fracture displacement. Age,
gender, lesioned side, presence of associated ulna
fracture, and direction of angulation showed no significant association with fracture displacement.
Conclusion: Tension failure greenstick fractures and
slightly Z-folded concave side cortex are risk factors
for fracture displacement in the conservative treatment of pediatric distal radius incomplete fracture
without manipulation.

A-0262 Partial excision of volar plate and dorsal
capsulotomy in patients with post-traumatic
ankylosis of finger joint in the hand
Yo Han Lee, Jihyeung Kim, Young Ho Lee,
Hyun Sik Gong, Kee Jeong Bae and Goo Hyun Baek
Seoul National University, Seoul, South Korea

Background: Post-traumatic ankylosis of the finger
joint is one of the complications after traumatic hand
injury. If there is no improvement through conservative treatments, surgical treatments can be considered. Although several surgical techniques such as
dorsal capsulotomy and release of the accessory collateral ligament have been suggested, the result was
not satisfactory. The purposes of this study are to
suggest new surgical technique to restore finger
joint motion and to present the surgical outcome of
this technique.
Methods: We retrospectively reviewed 16 patients, 8
males and 8 females, who were diagnosed as posttraumatic ankylosis of finger joint, underwent partial
excision of volar plate and dorsal capsulotomy
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between January 2014 and June 2016 and followed
up for more than 1 year. There were 12 metacarpophalangeal (MCP) joints and 4 proximal interphalangeal (PIP) joints. The average interval between the
initial injury and the surgery was 64 (range 10 to
120) months.
Results: Of the 12 MCP joints, the average range of
motion was improved from 38 to 92 1 year after
surgery. Of the four PIP joints, the average range of
motion was improved from 44 to 85 1 year after
surgery. There were no acute complications such
as instability, infection, and wound dehiscence. All
the patients were satisfied with the surgical
outcomes.
Conclusions: Because this technique does not
release both collateral ligaments, the joint stability
can be maintained. We can also safely release volar
plate and dorsal capsule through anterior and posterior dual approaches. Partial excision of volar plate
and dorsal capsulotomy can be one of the good
options in patients with post-traumatic ankylosis of
finger joint.

A-0263 Parenting stress in mothers of children with
congenital hand or foot differences and its effect on
the surgical decision-making for their children
Jihyeung Kim, Young Ho Lee, Kee Jeong Bae,
Hyun Sik Gong and Goo Hyun Baek
Department of Orthopedic Surgery, Seoul National
University, College of Medicine, Seoul, South Korea

Purpose: The main purposes of this study were to
assess the levels of parenting stress in the mothers
of children with congenital hand or foot differences
and to evaluate the effects of this stress on the preferred roles of mothers in surgical decision-making
for their children.
Methods: This study included 89 mothers of children
with polydactyly of the hand, polydactyly of the foot, a
hypoplastic thumb, or macrodactyly. The parenting
stress level was assessed using the Parenting
Stress Index-Short Form (PSI-SF). Additionally, the
mothers were requested to indicate their preferred
and retrospectively perceived levels of involvement in
surgical decision-making for their children using the
Control Preferences Scale, which is comprised of five
levels ranging from fully active to fully passive.
Results: The average PSI-SF scores of the mothers
of children with polydactyly of the hand, polydactyly of
the foot, a hypoplastic thumb, and macrodactyly were
73.2, 75.9, 74.1, and 72, respectively, and 15 mothers
(16.9%) had a clinically significant level of stress
(PSI-SF  90). In the mothers of children with
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polydactyly of the foot, the PSI score was associated
with the preferred role in surgical decision-making.
Additionally, as the PSI score increased, the mothers
preferred to be actively involved in the decisionmaking process.
Conclusions: The assessment of parenting stress
levels in the mothers of children with congenital
hand or foot differences can play an important role
in the screening of candidates who require psychiatric treatment or support. The mothers of children
with polydactyly of the foot who had higher levels of
parenting stress preferred to have a more active role
in surgical decision-making for their children. Thus,
an evaluation of the PSI in mothers of children with
congenital hand or foot differences can aid physicians
to modify their style of decision-making based on the
preferred role of the mother.

A-0266 The effectiveness of intraoperative 3D
fluoroscopy in the treatment of intra-articular
distal radius fractures: A randomized controlled
trial
C. A. Selles1, R. J. O. de Muinck Keizer1,
M. S. H. Beerekamp1, P. A. Leenhouts1, M. Maas2,
J. C. Goslings1 and N. W. L. Schep3
1
Trauma Unit, Department of Surgery, Academic Medical
Center, University of Amsterdam, the Netherlands
2
Department of Radiology, Academic Medical Center,
University of Amsterdam, the Netherlands
3
Department of Trauma and Hand Surgery, Maasstad
Hospital, Rotterdam, the Netherlands

Objective: Three-dimensional (3D) fluoroscopy is
thought to be beneficial in the operative reduction
and fixation of intra-articular distal radius fractures.
The goal of this multicenter randomized controlled
trial was to investigate the effectiveness of the additional use of intraoperative 3D fluoroscopy compared
to conventional 2D fluoroscopy in patients requiring
operative treatment for intra-articular distal radius
fractures.
Methods: We performed a multicenter prospective
randomized controlled trial where patients were randomized between 3D or conventional fluoroscopy
during operative treatment of their distal radius fracture. The primary outcome measure was quality of
fracture reduction and fixation. Secondary outcome
measures were the number of revision operations
and the number of complications after 1 year of
follow-up and functional outcome measured with the
Patient-Rated Wrist Evaluation (PRWE) questionnaire.
Results: A total of 207 distal radius fractures were
included in the study. The postoperative CT scan
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showed an indication for additional revision of reduction or implant position in 25% of the 3D group versus
31% in the 2D group (p ¼ 0.34). There was no significant difference in the number of complications and
revision surgeries performed within 1 year. The
median PRWE score was 7 for the 3D group and 8
for the 2D group (p ¼ 0.8).
Conclusions: The use of intraoperative 3D fluoroscopy does not improve the quality of reduction and
fixation in the management of intra-articular distal
radius fractures. There was no benefit of intraoperative 3D fluoroscopy with regard to postoperative complications, quality of life, or functional outcome.

A-0267 Carpal alignment: A new method for
assessment
C. A. Selles1, L. Ras1, M. M. J. Walenkamp1, M. Maas2,
J. C. Goslings1 and N. W. L. Schep3
1
Trauma Unit, Department of Surgery, Academic Medical
Center, Amsterdam, the Netherlands
2
Department of Radiology, Academic Medical Center,
Amsterdam, the Netherlands
3
Department of Trauma and Hand Surgery, Maasstad
Hospital, Rotterdam, the Netherlands

Objective: The aim of this study was to compare the
inter- and intra-observer variability of a new perpendicular method with the existing method in fractured
and unfractured wrists. Additionally, the agreement
between the two methods was analyzed, and normal
distribution of carpal alignment in unfractured wrists
was investigated.
Methods: Carpal alignment was assessed on lateral
plain radiographs using two different methods: one
described by Ng and McQueen, and another newly
proposed method, the perpendicular method. Using
the perpendicular method, the observer draws one
line along the inner rim of the volar cortex of the
radius and one perpendicular line to the center of
the capitate. The carpus is aligned when the line
along the inner rim transects the center of the capitate, and consequently the length of the perpendicular line was 0 mm. Three examiners measured the
carpal alignment in 100 patients; 50 with nonfractured and 50 with fractured distal radius.
Intraobserver and interobserver variability for both
methods were determined and expressed as intraclass correlation coefficients. The normal distribution
of carpal alignment in a population with unfractured
wrists using both methods was also determined.
Results: The interobserver coefficient for the perpendicular method was 0.98 and that for the Ng
method was 0.86. The intraobserver coefficient for
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three examiners was 0.89, 0.62, and 0.63 for the Ng
method. For the perpendicular method, the intraobserver variability was 0.96, 0.89, and 0.72, respectively. In patients with unfractured wrists, the mean
perpendicular to the center of the capitate was
0.25 mm dorsally.
Conclusions: The new proposed method is a reproducible method for measuring carpal alignment with
a high inter- and intra-class coefficient.

A-0275 Clinical and biological results of autologous
fat transplantation for treatment of
carpometacarpal-1 osteoarthritis: Differences
between the anti-inflammatory effects of fat and
ADSPCs on osteoarthritic chondrocytes
Elisabeth M. Haas1,2, Sara Taha1, Paolo Alberton1,
Attila Aszodi1, Riccardo E. Giunta2, Elias Volkmer1,2
and Maximilian M. Saller1
1
Experimental Surgery and Regenerative Medicine
(ExperiMed), Department of General, Trauma and
Reconstructive Surgery, Ludwig-Maximilians-University
(LMU), Germany
2
Hand, Plastic and Aesthetic Surgery, Ludwig-MaximiliansUniversity Munich, Germany

Background:
Carpometacarpal
osteoarthritis
(CMC-OA) is a common clinical condition which
affects 11–33% of the elderly population. It leads to
pain, weakness and laxity of the thumb. Until now,
there is no satisfactory approach to stop the progression of this disease. The most common final treatment option is the excision of the trapezium. In a pilot
study, we treated 100 patients with intraarticular
autologous fat transplantation. This new therapy is
a promising intermediate solution for the treatment
of thumb CMC OA. Interestingly, our results showed
that just approximately half of the 100 CMC-OA
patients who received autologous fat showed a
reduction of pain after 1 year.
Objective: Our area of interest in this study is to show
how fat and isolated adipose derived stem/progenitor
cells (ADSPCs) can influence the cartilage microenvironment by the secretion of bioactive factors.
Materials and Methods: Human fat tissue was collected from five patients undergoing abdominal liposuction. Fat- and ADSPC-conditioned medium was
prepared by incubating fat and ADSPCs for 48 h
with TNF-a to stimulate the secretion of immunomodulatory factors. Stimulated and non-stimulated fat
and ADSPCs were analyzed by RNA-Seq to determine
which factors might be involved in the anti inflammatory effect of fat and ADSPCs. In addition, chondrocytes from osteoarthritic cartilage from five patients
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undergoing trapeziectomy were isolated and subsequently incubated with conditioned medium for 72 h.
Before and after cultivation of osteoarthritic chondrocytes with conditioned medium, chondrocytes
were analyzed by RNA-Seq to evaluate the effect of
fat- and ADSPC-conditioned medium onto the transciptome of osteoarthritic chondrocytes.
Results: The most promising genes are IL6, TIMP2,
HGF, TGFb1, and IDO. In order to see the effect of
conditioned medium from fat and ADSPCs on chondrocytes before and after cultivation with conditioned
medium, gene sequencing has been performed. The
gene expression of MMP1, MMP13, IL1, SOCS1,
SOCS3, COL2A1, ACAN, and SOX9 is of special
interest.
Conclusion: By the utilization of transcriptome analysis, we have identified important bioactive factors
that are involved in the anti-inflammatory effect of fat
and ADSPCs onto CMC-OA. Additionally, we have
seen that ADSPCs show a different inflammatory
response when compared to white fat tissue.

A-0277 Intra-individual comparison of surgical
results between open and Paine retinaculotome
release in patients with bilateral carpal tunnel
syndrome
Carlos Henrique Fernandes, Lia Miyamoto Meirelles,
Marcela Fernandes, Luis Renato Nakachima,
João Baptista Gomes dos Santos and Flavio Fallopa
Hospital São Paulo/Universidade federal de São Paulo/
Hand Surgery Unit, Brazil

An intra-individual comparison of surgical results
between open and Paine’s retinaculotome release
was performed in patients with bilateral carpal
tunnel syndrome, each hand was operated by one
of the techniques.
Eighteen patients, in the total of 36 hands, were
evaluated at the preoperative period and second
week, first month, third month and sixth month postoperative period. Patients were evaluated for grip
strength, visual analog pain scale (VAS), and for the
Boston Carpal Tunnel Questionnaire.
The values of all force types were not statistically
different among patients submitted to different surgical techniques. The pain measures did not present
differences between the groups of patients submitted
to the different techniques. The Boston Carpal
Tunnel Questionnaire score showed the group submitted to the open technique presenting significantly
higher values in 2 weeks (t ¼ 2.297, p ¼ 0.036) and 3
months (t ¼ 2.449; p ¼ 0.026) after surgery for symptom severity. Again, the open technique presented
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values significantly higher at 2 weeks (t ¼ 2.342,
p ¼ 0.036), 3 months (t ¼ 2.413, p ¼ 0.028), and 6
months (t ¼ 2.553, p ¼ 0.023) after surgery for functional status.
The surgical treatment of carpal tunnel syndrome
with Paine’s retinaculotome presented better results
than the open technique when evaluated by the
Boston Carpal Tunnel Questionnaire, and no differences were found regarding measures of strength
or pain.

A-0283 Arthroscopic management of distal radius
fractures
Yukio Abe and Kenzo Fujii
Saiseikai Shimonoseki General Hospital, Shimonoseki,
Japan

Background: We developed a surgical procedure that
can facilitate arthroscopic intervention for palmar
locking plate fixation for distal radius fracture (DRF)
with a less invasive technique. This study is to investigate the effectiveness of our original procedure for
the treatment of DRF.
Methods: Four hundred and six wrists of 400 consecutive patients underwent our original procedure: the
plate presetting arthroscopic reduction technique
(PART) for DRF. The fractures were reduced, anatomical alignment was regained with the aid of a fluoroscopy, and the palmar locking plate was preset. Wrist
arthroscopy was then performed and the intraarticular condition assessed. If there were any residual dislocations of the intra-articular fragments,
these were reduced arthroscopically, and soft tissue
injuries were subsequently treated. The traction was
then removed, and the plate was securely fixed.
Results: On arthroscopic inspection, intra-articular
dislocations were found to be residual in about
22%, even if reduction seemed to have been achieved
when viewed with fluoroscopy. Scapholunate interosseous ligament injury was recognized in about
30%, and traumatic triangular fibrocartilage complex
injury was observed in about 45%. The outcome was
76% of excellent, 22% of good, 1.5% of fair, and 0.5%
of poor.
Conclusions: Wrist arthroscopy is a feasible adjunct
in the treatment of DRF, especially as it enables us to
evaluate the reduction of intraarticular fragments
and soft tissue injuries. Palmar locking plate fixation
recently has become popular, and simultaneous
arthroscopic procedures for reduction have become
difficult because vertical traction must be applied and
released during surgery. PART can overcome these
difficulties, and this technique can be performed with
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a small skin incision, preserving the pronator quadratus muscle, simplifying the combination of plating
and arthroscopy, and achieving good final results.

A-0292 Total wrist arthrodesis with a locked, low
profile fusion plate without carpometacarpal joint
fixation: A bicenter trial
S.V. Koehler1, K. Koch2, F. Neubrech1,
A. Arsalan-Werner1, H. Krimmer2 and M. Sauerbier1
1
Berufsgenossenschaftliche Unfallklinik Frankfurt am
Main, Germany
2
Zentrum für Handchirurgie Ravensburg im Ärztehaus am
Krankenhaus St. Elisabeth, Germany

Objective: Total arthrodesis is the last line of defense
in the treatment of painful degenerative or posttraumatic destruction of the wrist. One option for the
procedure is the use of a wrist fusion plate with a
multidirectional locking system (APTUS 2.5-TriLock
Wrist Fusion Plate, Medartis AG, Basel, Switzerland).
Compared to conventional implants, the new generation has a low profile height and spares the third
carpometacarpal joint (CMC), preserving residual
mobility and therefore preventing potential implant
removal. The aim of this study was to evaluate hand
function, patient comfort, pain and bony consolidation
in patients with the APTUS wrist fusion plate.
Additionally, the practicability and reliability of the
plate were evaluated.
Methods: A retrospective consecutive follow-up of
the cases of two independent German hospitals was
conducted. Between 2011 and 2016, the APTUS
system was used in 28 patients. Of 28 patients, 19
were previously treated with a scapholunate ligament reconstruction, four-corner fusion, scaphotrapeziotrapezoid arthrodesis, or proximal row
carpectomy. Total wrist arthrodesis was performed
as a result of posttraumatic arthrosis in 22 patients,
Kienbock disease in 4 patients, chronic polyarthritis
in 1 patient, and infection in another patient. Bony
consolidation was assessed by CT scan in all
patients. The DASH score, pain measured by visual
analogue scales ranging from 0 to 10 (VAS), patient
satisfaction, grip strength as well as active pronation
and supination were examined. Furthermore postoperative complications were recorded.
Results: Mean follow-up was 21 months (3–39).
Using the CT scan as a determining factor, 26 of 28
patients achieved primary bony consolidation. The
mean postoperative DASH score was 40 (6–72)
points. Pain improved from 7 (3–10) preoperatively
to 2 (0–6) postoperatively. Grip strength improved
from 14 (0–38) kg to 22 (12–40) kg. Patients achieved
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a mean pronation and supination of 140 postoperatively. Of 28 patients, 14 maintained complete active
pronation and supination range of motion. Of the 14
patients, 13 were satisfied with the treatment.
Problems with the extensor tendon apparatus did
not occur. Postoperative complications were found
in 6 of 28 patients and included non-union (n ¼ 2),
screw breakage (n ¼ 2), postoperative hematoma
(n ¼ 1), and infection (n ¼ 1). Plate removal was only
performed in 1 of 28 cases as a result of screw
breakage.
Conclusions: Total wrist arthrodesis, using a locked
fusion plate that spares the CMC joint, has proved to
be a viable treatment option for the end stage of
osteoarthritic wrist disease. It leads to acceptable
pain relief and grip strength and most ADLs can be
maintained. Although there are process-specific
complications, patient satisfaction rates are high.
Usually hardware removal with this new generation
of wrist fusion plate is not necessary.

A-0301 Humeral suspension improves flail
shoulder conditions in traumatic brachial
plexus palsy
Rudolf Rosenauer1,2,3, Hanno Millesi1 and
Robert Schmidhammer1,3
1
Millesi Center, Vienna, Austria
2
Trauma Hospital Lorenz Böhler of the Austrian Workers’
Compensation Board (AUVA), Vienna, Austria
3
Austrian Cluster of Tissue Regeneration and Ludwig
Boltzmann Institute for Experimental and Clinical
Traumatology at the Research Centre for Traumatology of
the Austrian Workers’ Compensation Board (AUVA), Vienna,
Austria; Vienna Private Clinic, Vienna, Austria

Introduction: Upper or complete brachial plexus
lesions can lead to a severe weakness of the
shoulder muscles. Following the denervation and
atrophy of these muscles, the maximum range of
motion, especially abduction, is impaired. Inferior
subluxation of the humerus head in the resting position of the shoulder develops consequently, leading
to a flail shoulder. Unfortunately, there are limited
therapeutic options to improve this condition.
Muscular support can be improved by a trapezius
muscle transfer. Glenohumeral arthrodesis is available as a salvage procedure with a high rate of failure. We have developed a surgical procedure for the
re-suspension of the humerus head to the acromion,
and this study aims to evaluate the efficacy of this
method retrospectively.
Materials and Methods: Between 2008 and 2014, 13
patients suffering from a paralysed upper limb and,
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consequently, flail shoulder were treated with this
procedure. The humerus head was re-suspended
from the acromion using an artificial ligament. In 6
patients, an additional supraspinatus to trapezius
muscle-tendon transfer was performed due to complete supraspinatus wasting. The mean age was 30
years (11) and the mean follow-up was 36 months
(14). All patients were male, and the right side was
affected in 85%. The grade of subluxation was determined by measurement of the distance between the
lower border of the acromion and the upper border of
the humerus head clinically. Abduction was measured as the maximum possible thoraco-humeral
angle using a goniometer, with the patient standing
upright in front of the investigator. Pain was measured using a visual analogue scale. Furthermore,
the ASES, the UCLA, and the Simple Shoulder
Scores were obtained postoperatively.
Results: Abduction was improved from 11 (18)
preoperatively to 54 (17) postoperatively, p < 0.05.
Pain was reduced from 3.3 (3.8) preoperatively to
1.7 (2.8) postoperatively, p < 0.05. The grade of subluxation was improved from 3.9 cm (0.6) preoperatively to 0.5 cm (1.2) postoperatively, p < 0.05. The
mean postoperative ASES, Simple Shoulder and
UCLA Shoulder Score were 60.8 (13.7), 2.6 (0.9),
and 18.2 (3.6), respectively. All patients reported a
highly satisfying stability of their shoulder. No foreign-body reactions or wound healing disorders
occurred.
Conclusion: In this article, we present a novel procedure to suspend the humerus head from the acromion in the case of inferior subluxation of the
humerus head. Subluxation can be reduced with
this procedure, and existing muscle strength can be
used exclusively for movement. Restoring dynamic
shoulder stability can treat the pain arising from a
flail shoulder as well.

A-0302 Clinical improvement in patients older than
80 years after carpal tunnel release
Antonio Dudley Porras, Julian Del Rio Hortelano,
Andres Leon Gutierrez, Juan Francisco Jimenez
Sanchez and Jens Cardenas Salas
Hospital Universitario de la Princesa, Madrid, Spain

Objectives: There is still some controversy about the
benefits of the carpal tunnel release (CTR) in older
patients, even more when the impairment of the
median nerve is high. Some previous studies
showed partial improvement in patients older than
70 years. The objective of the present study is to
asses the clinical improvement in patients older
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than 80 years who underwent surgery for carpal
tunnel syndrome (CTS) in our service.
Methods: A review of the patients older than 80 years
with CTS that underwent surgery in Hospital de la
Princesás Hand Unit between 2013 and 2016 was
performed by means of a retrospective study.
Twenty-eight patients (31 hands) were evaluated.
Mean age was 84 years and 23 patients were
females. Mean time of evolution before surgery was
27 months.
Pain, paresthesias, loss of strength and sensitivity
were registered. Physical exam included Tinel and
Phalen tests. In every case, an electrodiagnostic
study was performed and sensitive conduction velocity was used to assess the degree of impairment of
the median nerve in mild (one case), moderate (10
cases) or severe (20 cases). Surgical technique was
open carpal tunnel release. Postoperative improvement of pain and paresthesias, and recovery of the
strength and sensibility were registered, so the complications after surgery. Electrodiagnostic postoperative control studies were performed in 16
cases. Data were analyzed with the SPSS statistics
program 22.0 and McNemar test.
Results: After CTR, there was an improvement in
pain release in all symptomatic cases (p < 0.05),
and paresthesias in 85% of previous cases
(p < 0.05). In all of patients with previous loss of
strength, there was a subjective improvement, and
in 76% of patients with loss of sensibility (p < 0.05).
The patients from the group of severe impairment of
median nerve were reviewed separately and the rate
of improvement in paresthesias and recovery of sensibility was similar (82 and 75%, respectively).
Electrodiagnostic studies showed improvement in
more than 80% of patients.
There were 10 hands with mild or moderate pillar
pain at the scar that improve spontaneously in a few
months. No disesthesic scars were found, and there
was a patient with trigger finger that needed surgery
to correct.
Conclusions: Patients older than 80 years old that
underwent CTR in our study showed a significant
improvement in clinical symptoms and the recovery
of strength and sensibility.
There was a significant improvement in the electrodiagnostic studies after surgery.
The clinical improvement of the patients of the
study was independent from the preoperative
degree of impairment of the median nerve.

SS69
A-0307 Evaluation of sarcopenia in patients with
distal radius fractures
Young Hak Roh1, Seok Woo Hong1, Hyun Sik Gong2 and
Goo Hyun Baek2
1
Department of Orthopaedic Surgery, Ewha Womans
University Medical Center, Ewha Womans University
College of Medicine, Seoul, South Korea
2
Department of Orthopaedic Surgery, Seoul National
University College of Medicine, Seoul, South Korea

Objective: Sarcopenia is a core component of physical frailty that predisposes older people to fall and
negatively impact the activities of daily living. The
objectives of this study were to compare the prevalence of sarcopenia in patients with distal radius
fractures (DRF) with that in age- and sex-matched
controls without DRF and evaluate the association
between sarcopenia and the occurrence of DRF.
Methods: We prospectively recruited 132 patients
over 50 years of age who sustained DRF due to fall
and 132 age- and sex-matched controls without DRF.
A definition of sarcopenia was based on the consensus of the Asian Working Group for Sarcopenia.
Sarcopenic components including appendicular lean
body mass, grip strength, and gait speed were compared between the two groups. Other factors
assessed for the occurrence of DRF were age,
gender, body mass index (BMI), lumbar, and hip
bone mineral density (BMD) values. A conditional
logistic regression analysis was conducted to evaluate the associations between sarcopenia and the
occurrence of DRF.
Results: A total of 39 (30%) of 132 DRF patients were
sarcopenic, whereas 23 (17%) of the 132 controls were
within the sarcopenic criteria (p ¼ 0.048). The patient
group had significantly lower lean body mass and
weaker grip strength than those of the control
group. However, there was no significant difference
in gait speed between the two groups. According to
regression analysis, lower appendicular mass index
in men was associated with an increased incidence
of DRF (odds ratio (OR) ¼ 0.84, 95% confidence interval
(CI) ¼ 0.72, 0.95), while weaker grip strength and lower
total hip BMD values were associated with the occurrence of DRF in both men (OR ¼ 0.77, 95% CI ¼ 0.63,
0.92; and OR ¼ 0.79, 95% CI ¼ 0.64, 0.94, respectively)
and women (OR ¼ 0.78, 95% CI ¼ 0.64, 0.93, and
OR ¼ 0.73, 95% CI ¼ 0.52, 0.92, respectively).
Conclusions: Sarcopenia is more prevalent in
patients with DRF than in age- and sex-matched controls. Lower appendicular mass in men, weaker grip
strength, and lower hip BMD in both men and women
increase the likelihood of DRF.
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A-0310 Intermediate-term results following
arthroplasty of the basal joint of the thumb
Rasmus Wejnold Jørgensen, Anders Odgaard and
Claus Hjorth Jensen.
Hand Clinic, Department of Orthopedics, Herlev-Gentofte
University Hospital of Copenhagen, Denmark

Objective: Indication for thumb carpometacarpal joint
(CMC-1) arthroplasty is clinical and radiographic
osteoarthritis of the joint resistant to conservative
treatment. The purpose of this study was to evaluate
patient-reported outcome measures after CMC-1
arthroplasty.
Methods: A prospective database was initiated
September 2013. Patients prospectively answered
Quick-DASH questionnaire preoperatively and at 6
months postoperatively following interposition
arthroplasty of the basal joint of the thumb. From
2016, the database further collected 12 and 24
months postoperative values. Two hundred and thirteen consecutive patients were available with 6
months post-operative results. Thirty-five were available after 12 and 24 months each.
SPSS v 24.0 was used. Student t-test and Mann–
Whitney U test were used comparing pre- and postoperative values. Pain was evaluated from the QuickDASH questionnaire quantified on a scale of one to
five, five being most pain. The validated Quick-DASH
questionnaire was used. p < 0.05 was considered statistically significant.
Results: The mean preoperative Quick-DASH was
47.98 (SD 16.30) for the group that had follow-up at 6
months. The mean 6-month postoperative Quick-DASH
was 23.94 (SD 20.67), showing an average improvement of 24.04, p < 0.0001. The mean 12-monthspostoperative Quick-DASH was 25.52 (SD 22.38). The mean
24-month postoperative Quick-DASH was 19.74 (SD
18.88). There was no significant improvement from 6
to 12 months (p ¼ 0.85) or 6 to 24 months (p ¼ 0.28).
Preoperative pain was 3.65 (SD 0.71). Six-month
postoperative pain was 2.18 (SD 0.98), p < 0.0001.
Postoperative pain at 12 months was 2.31 (SD 0.99)
and at 24 months 1.71 (SD 0.83). There was no significant improvement in pain from 6 to 12 months
(p ¼ 0.91) or 6 to 24 months (P ¼ 0.09).
At 6-month follow-up, 159 of 213 (74.6%) were
satisfied with the result, at 12 months 25 of 35
(71.4%) and at 24 months 26 of 35 (74.3%) were satisfied. Patients who were satisfied had lower pain
scores and lower Quick-DASH scores at 6, 12, and
24 months (p < 0.001 on all parameters) as compared
to preoperatively.
Conclusions: CMC-1 arthroplasty is an effective treatment of thumb CMC osteoarthritis. Quick-DASH
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scores and pain scores improved at 6-month followup. There was no improvement in Quick-DASH or pain
scores from 6 to 12 months or from 6 to 24 months.
Patients who were satisfied had lower pain scores and
lower Quick-DASH scores at follow-up compared to
patients who were not satisfied.

A-0311 Reconstruction of hypoplastic thumb using
hemi-metatarsal composite tissue transfer
Bin Wang, Shengbo Zhou and Wenhai Sun
Department of Plastic and Reconstructive Surgery,
Shanghai 9th People’s Hospital, Shanghai Jiaotong
University School of Medicine, China

Purpose: This study was conducted to report the
functional outcomes of hemi-metatarsal composite
tissue transfer in reconstruction of type IIIB hypoplastic thumbs.
Methods: Eighteen patients with type IIIB hypoplastic
thumbs who had undergone hemi-metatarsal composite tissue transfer were included in this study
with at least 4 years of follow-up. Preoperative DSA
was performed to investigate vessel variance.
Outcome measures included range of motion and
pinch strength. Pediatric Outcomes Data Collection
Instrument (PODCI) scores were also collected.
Results: Radial arteries were hypoplastic in 83.3% of
the cases, which we chose common palmar digital
arteries as the recipient vessel. There was no neurovascular complication. The only donor site complication was a metatarsal fracture, which healed with
casting. Range of motion was significantly less than
normal for both the interphalangeal and the metacarpophalangeal joints. For the returning cohort, key
and tripod pinch were 21% and 45% of normal. The
median Kapandji score was 6 (range 3 to 8). The
PODCI scores were high for global, upper extremity
function, happiness, and pain.
Conclusions: At a minimum 4-year follow-up, hemimetatarsal composite tissue transfer for types IIIB
thumbs was shown to provide good subjective outcomes, despite limited range of motion and strength,
and is a feasible method in the attainment of a 5-digit
hand.

A-0312 A novel opening wedge osteotomy to correct
delta phalanx deformity in clinodactyly
Bin Wang, Hailei Mao, Wenhai Sun and Gang Han
Department of Plastic and Reconstructive Surgery,
Shanghai 9th People’s Hospital, Shanghai Jiaotong
University School of Medicine, China
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Purpose: To evaluate the outcomes and complications in a series of children with clinodactyly treated
with our novel opening wedge osteotomy of the
abnormal Delta phalanx.
Methods: We performed a retrospective review of
eight children with clinodactyly treated at our institution with a novel opening wedge osteotomy of the
abnormal delta phalanx between 2007 and 2017.
This k-shaped osteotomy included resection of the
abnormal longitudinal physis and double opening
wedge osteotomy. Preoperative and postoperative
clinical angle, radiographic angle, digital range of
motion, and pain were compared and complications
were recorded.
Results: Ten digits in eight patients were included in
the study. All had greater than 28 of preoperative
clinical angulation (mean, 40). Mean age at time of
surgery was 6 years; mean duration of follow-up was
24 months (range 12–48 months). All digits had significant improvement (mean, 34) in clinical and radiographic angles after surgery. This improvement was
maintained at the final follow-up in all digits. Five
patients had pain preoperatively and no patient had
pain postoperatively. One digit had a recurrent deformity at the final follow-up and three digits developed
stiffness at the interphalangeal joint.
Conclusions: Our novel opening wedge osteotomy is
an effective treatment for angulation in children with
severe clinodactyly although the risk of interphalangeal joint stiffness still exists.
A-0319 Neuroma prevention with NEUROCAPÒ in a
rat sciatic nerve model
Steven L. Peterson1, Harm de Vries2, Hilde Geraedts2
and Michael J. Wheatley3
1
Porland Veterans Affairs Medical Center, Portland, OR,
USA
2
Polyganics B.V., Groningen, The Netherlands
3
Kaiser Permanente, Portland, OR, USA

Objective: Symptomatic neuroma may develop after a
nerve dissection or bruising of a nerve following any
blunt or sharp trauma to a peripheral nerve, whether
accidental or planned (i.e. surgery). Neuromainduced neuropathic pain and morbidity seriously
affect the patient’s daily life and functional status.
By developing a conduit with a closed end (cap), the
formation of neuromas will be better controlled by
preventing axonal sprouting and escape at the site
of nerve transection, and lowering local neurotrophic
effects by preventing attraction and activation of
nerve growth factors which induce axonal sprouting.
The objective of the study was to assess the
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implantation effects of the NEUROCAPÒ device in a
rat sciatic nerve model.
Methods: In this Good Laboratory Practice (GLP) randomized controlled trial, the right sciatic nerves of 34
male Sprague Dawley rats were dissected and transected per study protocol. The rats were divided into a
test group, which received the NEUROCAP device
after transection of the nerve, and a control group
in which the nerve end was left in situ after transection. Ten animals were sacrificed at 3 months after
transection (5 test, 5 control), 16 animals at 6-month
follow-up (8 test, 8 control), and 5 animals at 12
months follow-up (3 test, 2 control). Animals were
assessed with regards to autotomy behavior during
their survival period. Gross macroscopy information
was collected regarding neuroma formation, tethering to the surrounding tissue and outgrowth of nerve
axons. Histological information was collected
regarding neuroma formation, outgrowth of nerve
axons, axon alignment and myelination, inflammation
and degradation of the study device. Histological data
were collected using H&E, Neurofilament 200 and
LFB stains.
Results: Seven animals showed severe autotomy in
the first 3 days after surgery (three tests and four
controls) and were euthanized and replaced, autotomy in all animals resolved 4 months after transection. Three additional animals (one test and two
controls) were prematurely euthanized due to nondevice related complications, making a final samples
size of 31 animals. Histopathology analysis on the
raw data at the location of the transected nerve
was performed to determine if a significant effect
exists between test samples and control samples.
At 3 months after transection, the test group had
less neuroma formation, less nerve outgrowth,
more myelinated nerve fibers, more chaotic fascicles, and more inflammation when compared to a
control treatment. Six months after transection, the
test group continued to have less neuroma formation, less nerve outgrowth, and less tethering to the
surrounding tissue when compared to controls; and
fewer chaotic fascicles and less inflammation compared to 12 weeks. These results were maintained in
the small group of animals at 12-month follow-up.
Conclusions: The results indicate that the tested
device performed better or equivalent to the control
treatment at 3-, 6-, and 12-month duration with
regards to neuroma formation, outgrowth of axons,
axonal alignment, tethering to the surrounding
tissue, and myelination.
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A-0326 Single palmar approach for proximal row
carpectomy and total wrist fusion in the spastic
hand

knowledge, it is the largest study group where volar
PRC and TWF have been described.

Christoph Erling, Michael Hiller, Thomas Giesen,
Olga Politikou and Maurizio Calcagni
University Hospital Zurich, Switzerland

A-0328 Prevalence of the Linburg–Comstock
anomaly in women with carpal tunnel syndrome

Introduction: A total wrist fusion (TWF) with proximal
row carpectomy (PRC) may help address the severely
flexed wrist deformity in patients with cerebral palsy
(CP). With proper diagnosis and a well-executed surgical plan, successful surgical outcomes can be
achieved. Surgeons described different techniques
of TWF in patients with CP. This study aims to show
our experience with a volar PRC and TWF, which
Gong HS (Tech Hand Up Extrem Surg 2010) initially
described. Our technique uses the same surgical
approach from the volar side and distinguishes
itself through the use of a different osteosynthesis
material for bone consolidation.
Materials and Methods: In three patients and four
wrists, a PRC and TWF were done using a palmar
approach. In all patients, the carpal tunnel was
released and the superficial flexor tendons were
transferred to the deep flexor tendons of the fingers.
We used a Medartis 2.5 triLock distal radius plate to
obtain wrist fusion.
Results/scores: The bony site fused in an average of
3 months. There was no case of nonunion. The bone
fused in an average of 10 of flexion and we obtained
an average of 80 of correction. One case presented a
postoperative blister that was managed expectantly
with a favorable outcome. One case presented a
screw loosening, however without the need for
further therapy. In all cases, patients and their caregivers were satisfied with the postoperative result.
Discussion: Different techniques of TWF have been
described in the literature. With a palmar dissection,
flexor tendon surgery and carpal tunnel release can
be accomplished through the same surgical incision.
The PRC provides sufficient bone stock for a successful arthrodesis without the risk of further comorbidity associated with an iliac crest graft. The palmar
arthrodesis is technically feasible and a 2.5 triLock
locking plate seems to give enough stability for successful bone healing, even if the construct of palmar
application of the plate is biomechanically less
stable. No secondary procedure for plate removal
was necessary in our patients. The palmar incision
might be an advantage in a patient group where the
forearm is fixed in a prone position due to muscle
spasticity, as well as in a group that chooses the
operation for aesthetic reasons, too. While our
study group consists of only four wrists, to our

Saulo Rodrigues Moreira, Carlos Henrique Fernandes,
Lia Myamoto Meirelles, Luis Renato Nakachima,
João Baptista Gomes dos Santos and Flavio Fallopa
Hospital São Paulo/Universidade Federal de São Paulo/
Department of Orthopedic Surgery/Hand Surgery Unit,
Brazil

Purpose: This study clinically evaluated the prevalence of anomalous tendon slips from the flexor pollicis longus to the flexor digitorum profundus of the
fingers in a group of patients diagnosed with carpal
tunnel syndrome (CTS).
Methods: The prevalence of the Linburg–Comstock
anomaly was evaluated in 400 hands from 200
female patients aged >40 years and clinically diagnosed with CTS. The control group consisted of 400
hands from 200 female volunteers aged >40 years.
The patients and controls were asked to perform the
flexion and pain clinical tests described by Linburg
and Comstock.
Results: The flexion test was positive in 305 (76.3%)
CTS patient and 242 (60.5%) volunteer hands. The
pain test was positive in 261 (65.3%) CTS patient
and 108 (27.0%) control group hands. Of the 305
CTS patient hands with positive flexion testing, 244
(80.0%) were also positive for the pain test. Only 98
(40.5%) of the 242 control group hands with positive
for flexion testing also had a positive pain test. All
these differences were statistically significant
(p < 0.001).
Conclusions: In this study, the prevalence of the
Linburg–Comstock anomaly was evaluated by the
flexion and pain tests, which showed significantly
more positive results in patients diagnosed with
CTS than in the non-CTS controls. The concomitant
prevalence of positive flexion and pain tests was also
higher in the CTS patients than in the controls. These
results suggest that the Linburg–Comstock anomaly
may be related to the etiology of CTS.
Type of study/level of evidence: Diagnostic III.
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A-0338 Nerve transfer of motor branches from the
supinator muscle to the posterior interosseus
nerve in tetraplegia: A 1-year follow-up of 17
operated forearms
Joakim Strömberg1, Johanna Wangdell1,
Carina Reinholdt1 and Jan Fridén1,2
1
Centre for Advanced Reconstruction of Extremities
(C.A.R.E.), Sahlgrenska University Hospital, Mölndal,
Sweden
2
Swiss Paraplegic Centre (SPZ), Nottwil, Switzerland

Objective: A complete spinal lesion at the C6 level
leads to loss of motor function in muscles innervated
by the radial nerve, that is, muscles mediating wrist,
thumb and finger extension (EPL, EPB, APL, EDC,
EIP, EDM and ECU). However, the upper motor neurons that innervate the supinator muscle originate
from C5 to C6 level and are intact in most tetraplegic
patients with a C6 lesion. Transferring branches containing these neurons to the posterior interosseous
nerve can attain reinnervation of extensor muscles.
The purpose of this study was to investigate the outcome 1-year post surgery in the first nine patients
treated in our unit.
Methods: Between October 2014 and August 2016, 17
nerve transfers were performed in nine tetraplegic
patients (8 bilateral and 1 unilateral). The median
time after the spinal trauma was 10 months (range
7–15). Preoperative assessment ensured function of
the radial wrist extensors (ECRB and ECRL), and
intraoperative nerve stimulation of the motor
branches to the supinator muscle was performed
before section and transfer to the posterior interosseous nerve.
Results: All 17 forearms were assessed 1 year after
surgery. Eleven of these forearms were found to have
detectable results from the nerve transfer: Six arms
were found to have reinnervation with voluntary
extension of thumb and fingers, and five arms had
some effect including flickers of the extensor muscles and stabilization of the wrist (ECU-reinnervation). Six arms showed no signs of reinnervation.
Two of the patients in the first group have had further
surgery with grip reconstruction after 12 and 14
months, at which some of the procedures had to be
altered due to the regained extension.
Conclusion: Nerve transfer of motor branches from
the supinator muscle to the posterior interosseous
nerve is a novel option that should be considered in
patients with tetraplegia. Contrary to other reconstructive procedures, timing after the spinal injury
as well as the age of the patient is of importance
since neurodegeneration of the posterior interosseous nerve might decrease the functional outcome.
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Reinnervation cannot be exactly predicted in each
patient, but restored and useful extension of thumb;
fingers and wrist in more than one third of the arms
should justify the operation in informed patients in
our opinion. Later grip reconstruction procedures
have to be altered according to the regained
functions.

A-0340 Arthroscopic resection of the distal ulna
(wafer procedure): An adequate treatment option?
Vanja Celigoj, Bernhard Lukas and Claus J. Deglmann
Center of Hand and Elbow Surgery, Microsurgery and
Plastic Surgery, Schoen Klinik Muenchen Harlaching,
Munich, Germany

Objective: The arthroscopic intra-articular resection
of the distal ulna (wafer procedure) is one of the
treatment options in symptomatic ulnar impaction
syndrome. In our Hand Surgical Department, 29
arthroscopic resections of the ulnar head were performed from 2012 to 2016. Range of motion, pain,
grip strength and patient satisfaction should be
examined.
Methods: Exclusion criteria for our retrospective
study of arthroscopic resections of the distal ulna
were simultaneous osseous interventions of the
carpus, which left 25 patients (average age 53
years, male to female ratio 9:16) for evaluation.
The active range of motion (aROM) and the grip
strength (Jamar) were examined. Furthermore,
Quick-DASH score was recorded preoperatively and
on follow-up exam (mean 26  19 months postop).
We evaluated the pain score (VAS 1-10) in rest and
on exertion as well as the patient satisfaction.
Results: Pain could be reduced to 1.72 VAS in rest
from 3.86 preoperatively and 3.56 on exertion from
7.32, respectively.
The Quick-DASH score improved from 48.7 preoperatively to 32.2 in the follow-up.
Active ROM (extension/flexion) was 109.2 preoperatively and 114.2 in the follow-up. For pro-/supination active ROM was 163.8 preoperatively and 165
in the follow-up exam.
Grip strength (Jamar) was 96.7% compared to the
non-treated side.
Almost 93% of the patients were satisfied with the
result of surgery.
Conclusions: Subjective parameters (Quick-DASH
and VAS) and patient satisfaction showed a marked
improvement after surgery, and active ROM reached
the initial levels.
The arthroscopic resection of the distal ulna seems
to be well suited to alleviate the symptoms of ulnar
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impaction syndrome without a long period of convalescence. Even if we prefer the open ulna shortening
osteotomy for patients as a standard procedure, the
arthroscopic wafer procedure seems to be a good
alternative treatment option, if the shortening osteotomy is not possible due to DRUJ configuration or not
approved by the patient.

A-0341 Comparative, retrospective study of elbow
flexion gain in patients with brachial plexus injury
who underwent neurotization with part of the ulnar
nerve to the biceps muscle or to the free gracilis
muscle
Marcelo Rosa de Rezende, Renata Gregório Paulos,
Álvaro Baik Cho, Rames Mattar Junior and
Teng Hsiang Wei
Hand and Microsurgery of Orthopaedic and Traumatology,
Institute of University of São Paulo, São Paulo, Brazil

Objective: In an upper brachial plexus injury, the gain
of elbow flexion is an important condition for the
functional improvement of the affected limb. As a
therapeutic option, we have the neurotization surgery
of the ulnar nerve in the musculocutaneous nerve,
the success of which is related to how soon the procedure can be performed. As an alternative, we have
the free transfer of the gracilis muscle with neurotization in the ulnar nerve, which would be recommended for cases in which the procedure is
performed later and in which changes resulting
from chronic denervation of the flexor muscles of
the elbow are irreversible. Therefore, the time limit
within which we recommend each of these procedures to be performed is not well defined. The primary objective of our study was to compare the
results of these treatment methods in terms of
elbow flexion strength improvement and, secondarily, to evaluate the influence of the time variation
between injury and surgery in these results.
Methods: We performed a comparative, retrospective
study that evaluated 69 patients with upper brachial
plexus injury. The patients underwent surgical treatment with neurotization of part of the ulnar nerve in
the motor branch of the musculocutaneous nerve (48
patients, the Oberlin group), or free transfer of the
gracilis muscle (21 patients, the Free group) for
elbow flexors with neurotization in part of the ulnar
nerve. The primary outcome was evaluated using the
scale defined by The British Medical Research
Council (BMRC) and a minimum follow-up of 12
months was defined. The secondary outcome
referred to the effect of time between trauma and
the plexus surgery, and the results obtained for
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gain in elbow flexion with the Oberlin surgery.
These results were compared with those obtained
by means of free muscle transfer surgery. We used
the criteria of M4 or more to classify the elbow flexion as a good result.
Results: No statistically significant difference was
observed, regarding the ability to obtain a M4 score
or higher between the Oberlin (61.3%) and the Free
groups (61.9%). In assessing Oberlin subgroups,
operated on within 6, 9 and 12 months, we obtained
good results in 65%, 60.5% and 58%, respectively,
with no statistically significant differences between
subgroups. The same was observed when each
Oberlin subgroup was compared individually with
the Free group. The integrity of the triceps did not
interfere with the final gain of elbow flexion.
Considering the possibility of a M2 score or higher,
which would allow for complementary surgery, such
as the Steindler procedure, we had similar results,
with 87% for the Oberlin group and 95.2% for the
Free group.
Conclusions: The neurotization surgery of the ulnar
nerve on the motor branch of the musculocutaneous
nerve, when the operation takes place within 12
months of the injury, and the free transfer of the
gracilis muscle and neurotization in the ulnar nerve
in patients with upper brachial plexus injury, showed
similar gains in elbow flexion strength.

A-0344 Bipolar transfer of the pectoralis major
muscle for restoration of elbow flexion in 29 cases
Adeline Cambon-Binder1, Arnaud Walch2,
Pierre-Sylvain Marcheix3 and Zoubir Belkheyar4
1
Saint-Antoine Hospital, Paris, France
2
Edouard Herriot Hospital, Lyon, France
3
Dupuytren Hospital, Limoges, France
4
Clinique du Mont Louis, Paris, France

Objective: The aim of this study was to evaluate the
functional outcomes of bipolar pedicled pectoralis
major (PM) transfer to restore elbow flexion. A technical refinement was developed, allowing direct
distal fixation on the biceps muscle and avoidance
of a tendon graft.
Methods: We retrospectively reviewed 29 transfers in
28 patients who ranged from 5 to 65 years of age
(mean age of 31.2 years.). The loss of elbow flexion
was due to brachial plexus palsy for 24 patients,
elbow flexors necrosis in four and poliomyelitis in
one patient. The whole PM muscle was mobilized
and fixed proximally to the coracoid process.
Intraoperative positioning and post-operative immobilization of the shoulder and the elbow flexed at 60
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and 120 , respectively, allowed direct distal fixation of
the muscle to the biceps brachii tendon. Outcome
evaluation included measurement of active elbow
flexion range of motion, and elbow flexion strength
according to the MRC grading system and to the
maximum weight sustained at the level of the wrist.
Results: At the last follow-up (mean of 13 months,
ranging from 4 to 37 months), 41% of the transfers
(n ¼ 12) recovered grade-4 elbow flexion strength
and were able to lift 2.2 kg on average (ranging
from 0.5 to 5 kg). Fifty-two per cent of the patients
(n ¼ 15) recovered grade-3 strength, and 7% (n ¼ 2)
had a poor result (i.e. grade-2 elbow flexion). The
mean active elbow flexion was 100 (ranging from
30 to 150 ) and the patients had 0 to 10 elbow flexion
contracture.
Conclusions: Our results indicate that bipolar PM
transfer is a reliable and effective procedure to
restore elbow flexion. Flexion of the shoulder and
elbow allowed the transfer to reach the elbow fold
and avoided the use of an interposition graft between
the distal PM and the biceps brachii tendon.

A-0348 Clinical and MRI evaluation of Kienböck’s
disease treated by ‘‘Camembert’’ radial osteotomy:
Follow-up of minimum 5 years
Emmanuel J. Camus1,3 and Luc Van Overstraeten2,3
1
SELARL Chirurgie de la main, Lesquin, France
2
HFSU, Tournai, Belgium
3
ULB, Bruxelles, Belgium

Objectives: In Kienböck’s disease, to avoid collapse
of the lunate, radius shortening osteotomy is the
most common treatment. Different osteotomies
have been proposed. Neutral shortening and radial
closing wedge are the most popular. The
‘‘Camembert’’ osteotomy is a wedge osteotomy that
shortens the radius in front of the lunate, not in front
of the scaphoid. The aim is to unload the lunate by
redirecting the compression stress of the grip forces
towards the scaphoid, in the hope that protects
lunate from collapse. The authors reviewed a series
with a minimum follow-up of 5 years.
Methods: Fourteen wrists of thirteen patients have
been operated between 2002 and 2012 by one operator. Three patients were lost, and the series exposes
the results of 11 wrists on 10 patients: 6 men and 4
women. The mean age is 40.6 years and the followup is 7 years.
In five cases of positive ulnar variance, an ulnar
shortening osteotomy according to Sennwald was
used in addition to Camembert.
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There were two patients Lichtman’s stage 1, five
stage 2, 4 stage 3A. MRI showed 1 case of oedema of
the lunate and 10 cases of heterogenous lunates
(oedema þ necrosis).
Preoperatively, the flexion/extension arc was 95 ,
radial/ulnar tilt 38 , pronosupination 172 . Mean
grasp was 13.8 kgF, pain on VAS 8.2, PRWE score
82.3, and SANE score 26.6%.
Results: All osteotomies healed within 3 months.
Extension (þ9 ), ulnar deviation (þ10 ), grasp (þ15
kgF), PRWE (57), and SANE (þ53) improved significantly. Pronosupination decrease was not significant.
MRI aspect of the lunate improved 10 times on 11,
and 4 lunates healed with normal homogenous
signal. Global results were excellent in 3 cases,
good in 5, fair in 2, and bad in 1. The bad result
was due to luno-capitate arthritis, not to lunate fracture or collapse.
Discussion and Conclusions: Popular radial shortening osteotomies give in 1/3 to 2/3 cases good clinical
results. But in half cases, they don’t avoid lunate
degenerative changes. The goal of the camembert
osteotomy is not to heal the lunate, but to protect it
from fracture and collapse, and to maintain the best
shape as possible until it heals. This series shows
frequently good result with no worsening of the
lunate shape. This osteotomy, by unloading the
lunate and not scaphoid, seems efficient to protect
the lunate. Radiological and MRI aspect of the lunate
improve most of the cases. It can be used combined
with ulnar shortening according to Sennwald when
ulnar variance is neutral or positive. Our results on
our 11 oldest cases are hopeful. We propose this
procedure for Lichtman stages 1-2-3A if there is no
cartilage nor ligaments lesions.

A-0358 New open and arthroscopic-assisted
approaches of the axillary nerve
Andres A. Maldonado, Bassem T. Elhassan, Allen
T. Bishop, Alex Y. Shin and Robert J. Spinner
1
Department of Plastic, Hand and Reconstructive Surgery,
BG Unfallklinik Frankfurt, Frankfurt, Germany
2
Department of Neurosurgery, Mayo Clinic, Rochester, MN,
USA

Introduction: Previous studies have described a segment of the axillary nerve (AN) that cannot be surgically explored through standard open surgical
approaches (blind zone). The aim of this study is to
evaluate the feasibility of combining the standard
posterior approach to the AN with the use of the
arthroscope to visualize all segments of the AN and
determine the AN length that can be seen through
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standard and extended anterior, axillary and posterior approaches.
Materials and Methods: Ten fresh frozen shoulders
in five adult human torsos were included in the study.
A standard posterior approach was performed on
four shoulders and dry arthroscopy was performed
through the surgical opening in an attempt to visualize all segments of the AN. A surgical clip was
applied to the most proximal and anterior segments
of the AN that could be visualized with the arthroscope. A standard open deltopectoral approach was
then performed to determine the exact location of the
surgical clip and its relation to the origin of the AN.
Then, we attempted to explore the AN through three
different surgical approaches (each approach was
performed in two shoulders): a standard and
extended anterior, axillary and posterior approaches.
Surgical clips were used to mark the AN length that
was visualized through each approach.
Results: Using the arthroscopic-assisted approach,
all segments of the AN (including the blind zone)
were visualized from the quadrilateral space to
their origin from the posterior cord in all four specimens. The surgical clip was found at an average 1 cm
(range from 0.5 cm to 1.5 cm) from the origin of the
AN from the posterior cord. Compared to the standard approaches, the extended anterior, axillary and
posterior approaches improved the visualization of
the AN by 3.6, 1.5 and 2.8 cm, respectively.
Conclusions: This cadaveric study shows that it is
feasible to visualize all segments of the AN (including
the blind zone) using this novel arthroscopic-assisted
approach that combines the use of the standard posterior approach to the AN with dry arthroscopic
exploration. Clinical studies are necessary to evaluate the utility of this novel approach. None of these
extended approaches independently was sufficient to
expose the entire course of the AN.

A-0359 Ultrasonography of the pretendinous cord in
Dupuytren’s disease: A pilot study to correlate
morphological patterns before treatment to clinical
outcome after 2 years
Joakim Strömberg1,2, Petr Vanek3, Jan Fridén1,2,4 and
Ylva Aurell3
1
Centre for Advanced Reconstruction of Extremities,
Sahlgrenska University Hospital, Mölndal, Sweden
2
Department of Hand Surgery, Sahlgrenska University
Hospital, Gothenburg, Sweden
3
Department of Radiology, Sahlgrenska University
Hospital, Mölndal, Sweden
4
Swiss Paraplegic Centre (SPZ), Nottwil, Switzerland
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Objective: The morphology of the pretendinous cord
in Dupuytren disease is poorly described in vivo, and
especially in respect to recurrence after treatment.
This prospective study was designed to describe the
morphology of Dupuytren cords by ultrasound before
treatment and to correlate the ultrasonographic
characteristics of these cords to clinical development
after treatment.
Methods: Thirty-nine patients with a Dupuytren contracture of at least 20 in the metacarpophalangeal
joint who were scheduled for minimally invasive
treatment in a randomized controlled study were
examined. The position of the pretendinous cords in
relation to flexor tendons and neurovascular bundles
were categorized. The structure of the cords was
described and characterized as nodular, fibrillary or
mixed. The patients were randomized to treatment
either by needle fasciotomy or collagenase (CCH)
injection, and ultrasonography was again performed
once the cord had ruptured. After 2 years, the
patients were examined for recurrence of the contracture and presence of a pretendinous cord, and
these outcomes were correlated to the morphology
of the cord as described by ultrasound before
treatment.
Results: The structure of the cord was less organized
than in the adjacent tendon. A majority of the patients
(90%) had cords with both nodular and fibrillary components, and four patients (10%) had fibrillary cords.
The position of the cord in relation to the neurovascular bundle and the flexor tendon was variable: in 28
cases (72%), the cord was identified exclusively volar
to the flexor tendons. In 11 cases (28%), the cord was
identified in the same depth from the skin as the
flexor tendon, crossing over from one side of the
tendon to the other. In the transverse projection,
the digital blood vessels were visualized in 16
cases, whereas digital nerves could only be localized
in 3 fingers.
There was no significant difference between the
needle fasciotomy group and the collagenase group
in either rupture length or mobility gain in the treated
joint. After 2 years, the clinical results were compared to the ultrasonographic findings before treatment. Two patients had recurrent contracture, and
both of these patients had cords with nodules
before treatment.
Discussion: This study showed that the morphology
and position of the pretendinous cords in relation to
the flexor tendons can be well described by ultrasound. Blood vessels and nerves were, however,
more difficult to visualize. Only two of 39 patients
had a recurrent contracture after 2 years, and even
though both had nodular cords before treatment, the
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study population proved to be to small to establish a
significant correlation.

A-0366 Proximal row carpectomy in the treatment
of wrist arthritis: Is it still a valid indication?
Evaluation of clinical outcomes

A-0361 Microsurgical reconstruction after panplexus injury: Where is the optimal gracilis distal
tendon attachment for elbow flexion?

Ana Bispo, Francisco Gonçalves, Filipe Machado,
Sofia Carvalho, Gonçalo Lavareda and João Neves
Hospital Ortopédico Sant’Iago do Outão, Centro Hospitalar
de Setúbal, Portugal

Andres A. Maldonado, Santiago Romero-Brufau,
Robert J. Spinner, Allen T. Bishop and Alex Y. Shin
1
Department of Plastic, Hand and Reconstructive Surgery,
BG Unfallklinik Frankfurt, Frankfurt, Germany
2
Department of Neurosurgery, Mayo Clinic, Rochester, MN,
USA

Introduction: Reconstruction after pan-plexus root
avulsions often includes microsurgical reconstruction using a gracilis free functional muscle transfer
(FFMT). For elbow flexion reconstruction, the FFMT
distal tendon is inserted into the biceps tendon or
more distally (i.e. flexor digitorum profundus [FDP]/
flexor pollicis longus [FPL] tendons) for combined
elbow and finger flexion; the theoretical drawback
of the latter approach is weaker elbow flexion. We
sought to critically compare elbow flexion strength
with a biceps tendon versus a FDP/FPL tendon
attachment to determine which insertion point
resulted in better elbow flexion.
Methods: Thirty-nine patients underwent FFMT with
either a biceps tendon or distal attachment. The
groups were compared with respect to postoperative
elbow flexion strength, as well as preoperative and
postoperative DASH scores, range of motion, and
other surgical and demographic characteristics. A
biomechanical analysis was performed simulating
different tendon attachments to determine which
reconstruction resulted in optimal elbow flexion
mechanics.
Results: Distal tendon attachment was associated
with M3 or M4 elbow flexion and greater range of
motion compared to the biceps tendon attachment
(p < 0.05). There were no statistically significant
improvements in DASH scores. Biomechanical analysis demonstrated a 15–30% greater torque with the
distal tendon attachment and with a 10 cm and 15 cm
from the elbow axis of rotation in the radius attachment compared to the biceps tendon.
Conclusion: The FDP/FPL tendon attachment of the
gracilis FFMT distal tendon was superior in achieving
elbow flexion strength. Patients with only elbow flexion reconstruction may also benefit from a FDP/FPL
tendon attachment or from a more distal attachment
to the radius.

Proximal row carpectomy (PRC) is an accepted surgical technique for the treatment of wrist degenerative arthritis. Despite of being a motion-sparing
procedure, patients frequently complain of residual
pain and functional limitation.
This study aims to evaluate the clinical outcome of
the patients with wrist degenerative arthritis treated
by PRC with a minimum of 6-month follow-up.
A total of 22 patients (14 men and 8 women) were
treated by PRC between 1992 and 2015 in our hospital. Of them, 20 underwent a minimum of 6-month
follow-up examination (two excluded: one died and
one didn’t cooperate with the study). Clinical and
radiological examinations were performed after a
minimum of 6 months post-operatively. We evaluated
the range of motion (ROM) of the wrist, grip strength,
presence of resting pain and pain during physical
activities and the patient’s satisfaction with the treatment. ROM was measured with handheld goniometer
and grip strength was measured with dynamometer
and compared with the opposite side. The pain intensity was graded according to the visual analogue
scale (VAS) and DASH score was applied. By radiological examination, we assessed radiocapitate joint
degeneration and translation of the capitate bone in
relation to the lunate facet of the radius.
Twenty patients (90.9%) with a mean age of 61.2
years (43–75 years) were evaluated with a mean
follow-up of 13.4 years (minimum of 6 months and
maximum of 23 years). In 10 patients, PRC was performed for SNAC or SLAC-wrist conditions. Other
etiologies were Kienböck disease (five cases), rheumatoid arthritis (three cases), post-traumatic (three
cases) and psoriatic arthritis (one case). Pain relief at
rest and during physical activities was statistically
significant. At the follow-up examination, most
patients (87%) reported an overall improvement.
Pain with strenuous activity was reduced by 52%
and resting by 87%. Improvement of ROM and grip
strength several months after operation have been
observed. The flexion–extension ROM varied between
60 and 90 , the radial deviation varied between 0
and 15 and the ulnar deviation varied between 15
and 35 . The average grip strength was 64.4% of the
unaffected side. There was an improvement from pre
op DASH score of 75.0 (48.2 to 84.0) to a
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postoperative DASH score of 20.8 (11.2–28.0). In this
retrospective analysis of the functional postoperative
outcome of PRC, all patients showed radiological
decreased of the radiocapitate articular space without functional impact.
As shown by our results as well as the published
data, PRC is an effective surgical procedure for the
treatment of wrist degenerative arthritis. This
approach is favoured by its technical simplicity and
the good functional outcomes, as shown by the maintenance of wrist motion, satisfactory grip strength
and pain relief. We still favour PRC as a salvage procedure in order to offer the patient some wrist
motion, ensuring that there is no osteoarthritis over
the capitate and the lunate facet preoperatively.
Despite having some functional limitation and progression of the degeneration of the radiocapitate
joint, the patients are globally satisfied with surgical
result, which is in accordance with previous studies.

A-0369 Pollicization in mirror hand
Mohammed Tahir Ansari and Swapnil Singh
All India Institute of Medical Sciences, New Delhi, India

Background: Thumb reconstruction with pollicization
in mirror hand is technically challenging procedure
due to its wide variation in anatomy and complexity.
Mirror hand is rare entity to be deal with, even at
tertiary care centre. Proper pre-operative planning
and meticulous surgical technique increase its successful outcome.
Case report: Here we are representing 2.5 year old
male with ulnar dimelia type 1 of left side with 2 ulna
and 8 fingers without thumb. Patient was planned for
pollicization in our hand unit. Patient has active range
of motion at elbow 0 –10 of flexion while at wrist
20 –30 of flexion. After proper radiograph, DSA
was done to rule out any vascular anomaly.
Operative technique: A decision was made to amputate two radial most fingers while pollicizing third
radial most finger. Following Ezaki incision, radial
vessel for targeted finger followed from common
origin to proximal 1 cm and ligated away from bifurcation. Most radial syndactyly fingers were removed
after their vessels ligation and subperiosteal dissection of metacarpal bones. Dorsal and palmar interossei attached to respective lateral band. Distal
physis cut with knife and proximal metaphyseal cut
at flare. Both end sutured with Ethibond 3.0 in flexed
position so that final position was extension, 45 of
abduction and 110 of pronation. The redundant
thumb was removed in second stage and transverse
metacarpal ligament was reconstructed. With this
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approach, we will be able to give the patient a functional thumb and four fingers.
Conclusion: Pollicization with other fingers amputation in same sitting in patients with mirror hand gives
acceptable cosmetic and functional results. The
elbow of suck patients remains an enigma still. The
case is being presented in the conference to discuss
the rarity of such entity and to discuss the advance
surgical planning to reconstruct the whole upper
extremity.

A-0377 Donor site morbidity of vascularized bone
grafts from the medial femoral condyle
Victoria F. Struckmann1, Giuseppe Rusignuolo1,
Ursula Trinler2, Ulrich Kneser2, Thomas Kremer3 and
Berthold Bickert1
1
Department of Hand-, Plastic and Reconstructive Surgery,
BG Trauma Center Ludwigshafen, Germany
2
Laboratory for Clinical Movement Analysis – BG Trauma
Center Ludwigshafen, Germany
3
Department of Plastic Surgery and Hand Surgery, Clinic
St. Georg, Leipzig, Germany

Objective: The transplantation of vascularized bone
grafts from the medial femoral condyle is an established microsurgical procedure to improve bone
healing and restore vascularization of osseous
defects. To date, objective data concerning the
donor site morbidity are rare. We present the findings in 22 patients.
Methods: From 2008 to 2016, a medial femoral condyle bone graft was raised in 33 patients for microvascular transplantation. In the follow-up study, the
functional state of the donor site was analyzed by the
Lower Extremity Functional Scale (LEFS), the OAK
score of the orthopaedic knee working group of the
swiss orthopaedic society, and a 3-D gait analysis
(Bertec, FP 4060-08-200). Scar quality was assessed
by the Vancouver Scar Scale (VSS). The Visual Analog
Scale was used to ask for postoperative and to
assess actual pain.
Results: Of the 33 patients, 22 (67%) consented to
participate in this study (4 female and 18 male
patients). The indications were eight scaphoid nonunions, two metacarpal and one digital bone defect
as well as nine avascular necrosis of the talus, one
bone defect of the tibial pilon and one of the contralateral distal femur. Mean follow-up time was 35.8
(12–98) months and mean age was 30 (16–52)
years. Mean in-patient time was 11.1  7.7 days.
One minor surgical revision was performed at the
donor site for hematoma. Mean LEFS score was
74.9  9.5 and OAK score was 92.4  9.6. Scar quality
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was rated to average 1.8  1.3 on VSS.
Retrospectively, the postoperative pain was estimated by the patient as 3.2  2.8 on VAS (resting)
and 4.9  3.1 on activity. At follow-up examination,
pain was adjusted as 0.1  0.2 (resting) and 0.6  1.4
(activity) on VAS. The 3-D gait-analysis showed regular gait cycles in all 22 patients.
Conclusion: Transplantation of a medial femoral condyle bone graft is associated with a low donor site
morbidity. In the midterm follow-up, the functionality
of the knee joint and the gait were almost unimpaired. Donor site morbidity can be considered as
being of minor concern in the decision-making for a
free microvascular medial femoral condyle bone
graft.

A-0381 Reconstruction of the spinal accessory
nerve with selective fascicular nerve transfer of
the upper trunk
Johannes A. Mayer1, Laura A. Hruby1,
Stefan Salminger1,2, Gerd Bodner3 and
Oskar C. Aszmann1,2
1
Christian Doppler Laboratory for Restoration of Extremity
Function, Medical University of Vienna, Austria
2
Division of Plastic and Reconstructive Surgery,
Department of Surgery, Medical University of Vienna,
Austria
3
Private Ultrasound Center Vienna (PUC), Austria

Objective: Spinal accessory nerve palsy is frequently
caused by iatrogenic damage during neck surgery in
the posterior triangle of the neck. Due to late presentation, treatment often necessitates nerve grafts,
which often results in a poor outcome of trapezius
function, due to long regeneration distances. Here we
report of a distal nerve transfer using fascicles of the
upper trunk related to axillary nerve function for
reinnervation of the trapezius muscle.
Methods: In this study, five cases are presented
where accessory nerve lesions were repaired using
selective fascicular nerve transfers from the upper
trunk of the brachial plexus.
Outcomes were assessed at 18  8 months after
surgery, documenting active and passive range of
motion as well as pain levels using the visual analogue scale (VAS).
Results: All five patients regained good to excellent
trapezius function (four patients M5, one patient M4).
The AROM of shoulder abduction improved from
55  18 before to 151  37 after nerve reconstruction. In all patients, unrestricted shoulder arm movement was restored with loss of scapular winging
when abducting the arm. Pain levels decreased
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from 6.8 to 0.8 on the visual analogue scale (VAS)
and subsided in four of the five patients.
Conclusions: Restoration of accessory nerve function
with selective fascicle transfers related to axillary
nerve function from the upper trunk of the brachial
plexus is a good and intuitive option for patients who
do not qualify for primary nerve repair or present
with a spontaneous idiopathic palsy. This concept circumvents the problem of long regeneration distances
with direct nerve repair and has the advantage of
cognitive proximity to the target function of shoulder
movement.

A-0384 HaptiVisT: The concept of a haptic and visual
assisted training simulator for complex bone
drilling in the minimally invasive hand surgery
Johannes Maier1, Michaela Huber2, Uwe Katzky3,
Jerome Perret4, Thomas Wittenberg5, Rebecca Wöhl2
and Christoph Palm1,6
1
Regensburg Medical Image Computing (ReMIC),
Ostbayerische Technische Hochschule Regensburg (OTH
Regensburg), Germany
2
Department of Trauma Surgery & Emergency Department,
University Hospital Regensburg, Germany
3
szenaris GmbH, Bremen, Germany
4
Haption GmbH, Aachen, Germany
5
Fraunhofer Institute for Integrated Circuits IIS, Erlangen,
Germany
6
Regensburg Center of Biomedical Engineering (RCBE),
OTH Regensburg and Regensburg University, Germany

Objective: In the minimally invasive hand surgery,
surgeons perform complex bone drilling in the operating room to fix tiny fractures with K-wires almost
without a sight and without hurting any risk structure. In contrast to time-consuming and unrealistic
training methods, we will offer surgeons an innovative opportunity to train their theoretical and practical
skills by connecting virtual reality elements and
haptic man-machine interaction to a compact haptic
and visual-assisted training simulation system
(HaptiVisT).
Methods: To track the position of a drill in real space
and to transfer its position to the computer, a haptic
device with force feedback is used. Through adding
an algorithmic calculated force feedback, virtual
objects, which are only visible on the computer
screen, become tactile. Preprocessed and segmented CT data of a human hand with its risk structures
as well as the driller and K-wire model are visualized
in a virtual three-dimensional (3D) space via transmitting surface and volume rendering data to an
autostereoscopic single-user 3D-monitor to generate
a 3D-depth effect. In contrast to common
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3D-visualization techniques, no glasses are needed,
because of an eye tracking bar mounted on top of the
monitor. An additional touchscreen monitor provides
a graphical user interface (GUI) to choose different
tools, alter the rotation speed and create an X-ray
image for checking the actual K-wire position. For a
bimanual haptic and feeling of important marker
points on the hand, a haptic arm phantom will be
3D-printed by using rapid prototyping. For detecting
the transfer and rotation of the haptic phantom, special markers will be attached and tracked by a
stereoscopic real-time tracking camera. Hence the
visualization on the monitor will follow the recorded
movement.
Results: The software for the training system is developed within chai3d (www.chai3d.org), an open source
Cþþ library for computer haptics. To create a realistic
drilling simulation, a collision detection between the
drill model and the human bones is essential. The
used collision detection of the chai3d haptic points
[5] is combined with the bullet physics library
(www.bulletphysics.org) to firstly enable an interaction
between the K-wire tip and single voxels of the bone
volume and secondly to simulate collisions of rigid
bodies and thirdly to calculate their resulting forces.
Therefore, during the drilling process, it is possible to
interact and remove several voxels (volume pixels)
from bone objects. The drilling process itself is separated in several drilling modes to emulate the correct
drilling behavior during the intervention.
Conclusion: Our training system for complex bone
drilling in the minimally invasive hand surgery
should close the gap to existing training systems
and give surgeons the possibility to train their skills
in preparation of real interventions. The software of
the drilling process with its collision detection and all
technical relevant components (haptic device, haptic
phantom, 3D-monitor, tracking camera) are combined into a compact overall system. The effectiveness and resulting improved ability of a surgeon
must be carefully evaluated.

A-0388 Implant-related joint infections of the hand
Rahel Meier1, Esther Voegelin1 and Parham Sendi2
1
Department of Plastic, Institute of Infectious Diseases,
Bern University Hospital and University of Bern,
Switzerland
2
Department of Hand Surgery, Institute of Infectious
Diseases, Bern University Hospital and University of Bern,
Switzerland

Objective: Successful management of implantrelated infections (IRI) requires combined surgical
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and antimicrobial therapy. There are few published
data and the management is not standardized.
Methods: We reviewed charts of patients with IRI that
were treated at the Inselspital from 2006 to 2016.
Infection was grouped in osteosynthesis-related
infection (ORI) and arthroplasty-related infection
(ARI). Definition of IRI required criteria is as
described previously (Open Forum Infect Dis (2017)
4(2): ofx058.). The interval from device implantation
to symptoms was used to categorize infection in early
( 4 weeks) and late (>4 weeks). Pathogenesis was
categorized in exogenous and haematogenous.
Results: We identified 25 patients with 28 implantrelated joint infections. Thirteen (52%) were men,
and the median age was 51 years (IQR 41–65). ORI
accounted for 14 (56%) and ARI for 11 (44%) of the
episodes. The majority of episodes were late (21,
82%). There were 17 (68%) exogenous and 8 (32%)
haematogenous categorized infections. Most ORIs
were exogenous (13; 93%), 64% of ARI were haematogenous. In ORI, the third and fourth digits (each 5;
32%) and the DIP joint (12; 75%) were most commonly
affected. In 7 (59%) of the ARI, a silicon arthroplasty of
a small joint, in 4 (33%) patients a total arthroplasty of
the wrist and in one (8%) patient there was an ulnar
head arthroplasty involved. In 92% of the cases, a
pathogen could be identified. Staphylococcus aureus
was the most commonly found species (12, 48%) followed by Streptococcus spp. (5, 20%). The infection
was successfully treated with 1 intervention in 17
(68%) episodes; in 7 (28%) episodes more than 1 intervention was required. In ORI, all implants were
removed, whereas in ARI, 5 (41%) implants were
retained. The median duration of antibiotic treatment
was 42 (IQR 34–72) days for both ORI and ARI. One
patient was treated with antibiotic suppressive therapy. Twenty-two (88%) episodes were cured with 1 or
2 interventions and 42 (IQR 34–72) days of antibiotics.
Ten (91%) episodes with ARI showed resolution, five
(45%) with remaining implant.
Conclusion: Most episodes were categorized as late
infections with an exogenous pathogenesis and
caused by S. aureus. Eighty-eight percent of episodes
were cured with one or two surgical interventions
and 42-day duration of antibiotics.

A-0397 Anatomy and treatment of thenar muscles
in primary surgery for radial polydactyly
H. L. Stark, J. Maraka, S. Stevenson and B. Crowley
Royal Victoria Infirmary, Newcastle-upon-Tyne, UK

Objective: Radial polydactyly encompasses a diverse
group of congenital anomalies. The variable and
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often complex anatomy needs to be recognized by
those carrying out reconstructive surgery. There
are limited data within the literature regarding
thenar anatomy in radial polydactyly. Our review contributes to the current knowledge of thenar anatomy.
Method: A review of prospectively collected, operative anatomical data in patients undergoing primary
correction of radial polydactyly.
Results: Thenar muscle anatomy and its treatment
were recorded systematically in 44 thumbs during
primary surgery for radial polydactyly. Wassel
groups II–VII were represented. Abductor pollicis
brevis muscle inserted into the radial duplicate
in 18, ulnar duplicate in 11 and both duplicates in
nine. There were six Wassel group II thumbs in
which the thenar muscles inserted normally, proximal to the polydactyly. Thenar muscles were found to
have variable insertions anywhere from the metacarpal base (Wassel IV, V and VII) to the distal phalanx
(Wassel III n ¼ 1) and flexor sheath of dominant ulnar
duplicate. Anomalous musculature, anomalous tendons and hypoplastic muscles were more prevalent
in proximal levels of duplication and in the triphalangeal cohort. The commonest procedure undertaken
was elevation of the thenar muscles with a periosteal
flap and transfer from radial to ulnar duplicate.
Division of anomalous tendons of abductor pollicis
brevis and adductor pollicis was also required to
remove deforming forces.
Conclusion: Our findings demonstrate the variability
in thenar muscle anatomy in radial polydactyly.
Variability in insertion site, anomalous muscles and
tendons were observed. We advocate careful anatomical exploration of thenar muscles at the time of
primary surgery to guide treatment.

A-0399 Elbow flexors spasticity: Combined muscle
lengthening and hyperselective neurectomy
Paolo Panciera1, Daniele Gianolla2 and
Caroline Leclercq3
1
Ospedale Villa Salus, Venezia-Mestre, Italy
2
Ospedale San Giacomo, Castelfranco Veneto (Treviso),
Italy
3
Institut De La Main, Paris, France

Objective: Surgical treatment of the spastic elbow
typically involves muscle lengthening when muscle
contracture is present. It has been our experience
that early satisfactory results often deteriorate after
a few months when spasticity of the involved muscle(s) is severe.
The purpose of this prospective study was to
assess the results of combining hyperselective
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neurectomy (HSN) with the muscular release in
spastic elbows presenting with muscle contracture
and severe spasticity.
Methods: Over a 5-year period (2012–2017), 16
patients (16 elbows) were treated by tendons lengthening associated with HSN. Spasticity was assessed
by the Ashworth and the Tardieu scales. Evaluation
included active and passive ranges of movement
(AROM and PROM), elbow muscles strength (MRC
scale), functional goal, House scale and patient/caregiver satisfaction (VAS scale).
Criteria of inclusion were elbow flexion contracture
greater than 20 with severe spasticity (Ashworth  2)
Results: The study involved 12 male and 4 female
spastic patients, 7 of which suffered from stroke, 6
from CP, and 3 from traumatic brain injury. Mean age
at brain lesion was 24.6 years (0–71), and mean age
at surgery was 39 years (6–74). Average delay to surgery was 14.6 years (3–32). Four patients had no
active movement.
Hyperselective neurectomy involved the musculocutaneous nerve in 15/16 patients and the motor
branch of the radial nerve to the brachioradialis in
7/16. Muscle lengthening involved the biceps in all
cases, the brachialis in 14/16 and the brachioradialis
in 3/16. During the same operative session, six other
procedures were associated: HSN of the wrist flexors
(1), FCR and FCU lengthening (2), PT release (2), FDS,
FDP and FPL lengthening (1).
One patient was lost to follow-up. The average
follow-up for the remaining 15 patients was 17
months. Spontaneous posture of the elbow improved
from 137 to 67 . The AROM improved by 23 , while
the AROM midpoint gain was 36 ; the PROM and
PROM midpoint gain was 28 and 26.6 ; there was
virtually no loss of strength of the elbow flexors
(4.03 to 3.96), with a significant decrease of spasticity
(Ashworth from 2.67 to 0.56; Tardieu V3 from 97 to
43 ). There were no complications. The preoperative
goal was achieved in all patients but 1 (nursing
incomplete). The average House classification
improved from 0.83 to 1.70
The average satisfaction (VAS) was rated 9.2 by
patients and 9.3 by their caregivers.
Conclusions: To the best of our knowledge, this is the
first report of the association of tendon lengthening
and HSN in the spastic upper limb.
Our results show that when severe spasticity is
associated with elbow flexors contracture, HSN, by
acting on the spastic component of the deformity,
contributes to the improvement of the tendon lengthening procedures, with a lasting effect at 17 months
follow-up. A prospective comparison between
lengthening alone and lengthening þ HSN would
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theoretically be needed in order to reinforce these
findings.

A-0405 Item reduction of the Boston Carpal Tunnel
Questionnaire using decision tree modelling

A-0403 Predicting clinical outcome after surgical
treatment in patients with carpal tunnel syndrome

M. C. Jansen1,3, M. J. W. van der Oest1,3, H. P. Slijper1,2,
J. T. Porsius1,2,3 and R. W. Selles1,3
1
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3
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Rotterdam, The Netherlands
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Department of Rehabilitation Medicine, Erasmus Medical
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Purpose: Carpal tunnel release (CTR) is typically
offered to patients with moderate electrophysiological abnormalities when night splints no longer prevent waking with numbness, and preferably before
there is any static numbness, weakness, or atrophy.
The ability to predict the amount of symptom relief
after CTR could be beneficial for managing patient
expectations and therefore improve treatment satisfaction. Therefore, the aim of this study is to identify
predictors for the outcome of CTR and to determine
their contribution in predicting outcome at six
months postoperatively.
Methods: A total of 1049 patients that requested CTR
between 2011 and 2015 at one of eleven Xpert Clinics
in the Netherlands were asked to complete online
questionnaires at intake, 3 months and 6 months
postoperatively. Patient demographics, comorbidities
and baseline scores were considered potential predictors for the effect of surgery on the Boston Carpal
Tunnel Questionnaire (BCTQ) score and its domains.
Results: A low score on the BCTQ at intake, a codiagnosis of a trigger finger, ulnar nerve neuropathy,
carpometacarpal-1 arthrosis, or instability of the
wrist were associated with a smaller improvement
in the BCTQ domains after a CTR at 6 months postoperatively and accounted for 35–42% of the variance
in our multivariable regression models.
Conclusions: Results of our study can be used as a
tool to pre-operatively manage patient expectation on
symptom relief from surgical treatment. Since only a
relatively small (approximately 40%) of the variance
can be explained using the present variables, we suggest that future research on predictive factors for
symptom relief after CTR show focus on other factors, including non-physical factors such as mental
health, pre-operative expectations and disease
awareness.
Type of study: This prognostic study is a retrospective cohort study which can be classified as a 2B level
of evidence.

Background: The patient experience of disease is
becoming more important in both clinical practice
and research. A widely used patient-reported outcome measure (PROM) to assess the severity of
carpal tunnel syndrome (CTS) is the Boston Carpal
Tunnel Questionnaire (BCTQ). While measuring
PROMs could improve care, lengthy questionnaires
can be burdensome for patients. Therefore, the aim
of this study is to reduce questionnaire length of the
BCTQ by using the 2 automatic interaction detection
(CHAID) algorithm to produce a decision tree version
of the BCTQ while maintaining a minimum loss of
information.
Method: For this study, all BCTQs that were completed as a part of routine outcome measurement
between January 2012 and September 2016 by
patients who were treated for CTS at one of the
clinics of Xpert Clinic were used for the analyses.
Completed questionnaires were randomly divided
into a development and a validation data set in a
three-to-one ratio. Optimization of the CHAID algorithm was performed in the development data set to
find the best parameters for the development of the
decision tree version of the BCTQ (DT-BCTQ). The ICC
was calculated between the original BCTQ scores
and the predicted (sub)scores by the DT-BCTQ in
the validation data set. Bland–Altman plots were
made to analyse the agreement between the BCTQ
and the DT-BCTQ.
Results: By using 10,055 completed questionnaires,
we were able to develop a DT-BCTQ that reduced the
number of questions needed to ask a patient from 11
to maximally 3 for the symptom severity scale (SSS)
domain and from 8 to maximally 3 for the functional
status scale(FSS) domain. The ICC between the original BCTQ and the DT-BCTQ was 0.94. The mean
difference between the BCTQ and the DT-BCTQ for
the SSS was 0.05 (CI ¼ 0.48, 0.57), 0.02 (CI ¼ 0.45,
0.49) for the FSS and 0.04 (CI ¼ 0.31, 0.39) for the
total BCTQ score.
Conclusion: By creating the DT-BCTQ, we successfully reduced the amount of questions needed to ask
a patient from 18 to a maximum of 6 questions when
administering the BCTQ. This DT-BCTQ might reduce
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patient burden by shortening answer time and could
therefore increase response rate when used for routine outcome measurement. Further research should
focus on the clinical implementation of the DT-BCTQ
and the experiences of patients with the electronic
DT-BCTQ. This way, the collection of data in clinical
practice and CTS research by using the DT-BCTQ can
be optimized.

A-0408 Characteristics of radiocarpal dislocations
at a level 1 trauma center: A 9-year review
James Paul Hovis, Alexandria L. Case,
Raymond A. Pensy, W. A. Eglseder, Ebrahim Paryavi
and Joshua M. Abzug
University of Maryland School of Medicine, Baltimore,
Maryland, USA

Objective: Radiocarpal dislocations are uncommon
and only reported in the literature in case reports
and small retrospective studies. The purpose of this
study was to investigate the overall incidence and
various patterns associated with radiocarpal dislocations at a high-volume level 1 trauma center.
Methods: A retrospective review was performed of
all patients presenting to a level 1 trauma center
over a 9-year period to identify those with radiocarpal
dislocations. Patients were identified utilizing the
trauma registry to isolate ICD-9 codes specific for
radiocarpal dislocation. Factors assessed for
included incidence, injury mechanism, associated
injuries, mortality, Injury Severity Score (ISS), length
of hospital stay (LOS), treatment, complications, and
need for subsequent procedures. Peri-lunate and
lunate dislocations were excluded.
Results: Twenty patients were identified, with an
average age of 39.5 years. Eighty percent of the
radiocarpal dislocations identified were closed injuries. Eighty-five percent of these radiocarpal dislocations (17/20) had high-energy mechanisms, such as
motor vehicle or motorcycle collisions. Concurrent
injuries with radiocarpal dislocations included ipsilateral upper extremity fractures or dislocations,
high-energy lower extremity long bone fractures,
neurovascular trauma, and tendon injuries about
the hand/wrist. There were no associated mortalities.
Complications occurred following surgical intervention in 45% of the patients, primarily the inability to
initially close the surgical wounds (44%, 4/9). Return
to the operating room was required for 55% (27%,
11/20) of the patients, most often for removal of
hardware (55%, 6/11), wound closure (36%, 4/11) or
partial or complete wrist fusion (27%, 3/11). Both ISS
and LOS were lower for closed dislocations (ISS:
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15.6; LOS: 7.6 days) in comparison to open dislocations (ISS: 26.5; LOS: 15 days). Radiocarpal dislocations with concomitant wrist fractures increased the
chance of lengthened hospitalization when compared
to purely ligamentous injuries. There was no difference between the ISS of dislocations with fracture
versus those with only ligamentous involvement
(p ¼ 0.91).
Conclusions: Radiocarpal dislocations can be characterized as high-energy mechanism injuries, frequently involving concomitant visceral or long bone
trauma, and more often seen in males.
Neurovascular and bony/soft tissue wrist injuries,
especially distal radioulnar joint injuries can be associated. ISS and LOS are variable and do not appear to
have any significant relationships to injury characteristics. Infection, distal radioulnar joint instability,
inability to primarily close surgical wounds, and
need for removal of hardware were observed in our
series and can guide providers in setting expectations for these patients.

A-0412 TRIGGER trial
Anita Dijksterhuis1,2, Matthew Gardiner3,
Jeremy Rodrigues3, Richard Pinder4, Jan Debeij5,
Zaf Naqui6, Henk Coert2, Abhilash Jain3 and
Brigitte van der Heijden1
1
Jeroen Bosch Hospital, ‘s-Hertogenbosch, The
Netherlands
2
UMC Utrecht, Utrecht, The Netherlands
3
University of Oxford, Oxford, The Netherlands
4
Hull & East Yorkshire Hospitals NHS Trust, Hull, UK
5
Erasmus MC, Rotterdam, The Netherlands
6
Salford Royal NHS Foundation Trust, Salford, UK

Objective: TRIGGER is the first international, multicenter, multidisciplinary RCT on the management of
a very common hand condition: trigger fingers. The
primary objective of TRIGGER is to compare the effect
of steroid injections and surgery in the management
of trigger fingers in adults – the top research priority
in the BSSH guidelines.
Methods: TRIGGER is being executed in several
phases: (1) clinician survey; (2) patient and participant involvement (PPI); (3) pilot RCT; (4) final RCT;
and (5) guideline revision. This abstract describes
results from the first two workstreams.
A bespoke electronic clinician survey comprising
branching logic was developed and applied to relevant groups (general surgeons, orthopaedic surgeons, plastic surgeons, rheumatologists and
general practitioners) using the methods previously
developed by the RSTN to support high completion
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rates. The survey items explored the current treatment of trigger fingers, patient pathways and clinician preferences. The information from the survey
and PPI will be used to refine the RCT protocol and
to support trial funding applications.
Results: The clinician survey was posed to professionals from over 80 hand centres in the United
Kingdom and the Netherlands. The results demonstrated variation in patient pathways, referral strategy, preferred treatment, operation technique, type
of injection and thoughts on specific patient groups
(i.e. diabetes and rheumatoid arthritis). Based on the
recent BSSH guideline, this variation is not based on
high quality evidence.
The provisional RCT design will compare steroid
injection to surgery for the treatment of adults with
trigger fingers with follow-up of 1 year. TRIGGER is
very pragmatic and clinicians may use their own preferred type of injection and operating technique. The
primary outcome is resolution of triggering.
Secondary outcomes are level of pain, hand function
(PROM), costs and complications. The scale of the
study will make it possible to run several subgroup
analyses: type of surgery, type of injection, thumb
versus long digits, diabetes and rheumatoid arthritis.
Conclusions: The clinician survey shows trigger fingers are managed very different between doctors in
both the United Kingdom and the Netherlands. This
reinforces the need for an improved evidence base to
inform guidelines on trigger finger management,
which the design of TRIGGER should make possible.

A-0413 Distal radius non union: A challenging
problem
Kebrle Radek1, Alena Schmoranzova1 and
Vodicka Zdenek2
1
UPCHR Vysoke nad Jizerou, Czech Republic
2
Ortopedicke oddeleni, Nemocnice Ceske Budejovice,
Czech Republic

Introduction: Distal radius nonunion is an extremely
rare complication of distal radius fractures (DRF).
Etiology of nonunion is not well understood, although
most nonunions are the result of open and infected
DRFs. Anamnesis of the nonunion is mostly long
(from 12 months to 15 years) with frequent soft
tissue complications including CRPS, nerve entrapment and tendon adhesions or ruptures. Most of the
cases have multiple surgical procedures foregoing
before definitive treatment. Due to the great bone
comminution, osteomyelitis, DRUJ derangement
and soft tissue adhesions, treatment of distal radius
nonunion is a challenging problem. Distal radius
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reconstruction and salvage procedure are main
treatment modalities. The purpose of this study was
to evaluate results of 14 cases treated with special
attention to heal distal radius and realign DRUJ and
longitudinal stability of the forearm bones.
Patients and Methods: We reviewed 14 cases of
distal radius nonunions treated between 2003 and
2017. Ten cases were treated by radius nonunion
treatment and ‘‘anatomical’’ DRUJ reconstruction
via concomitant massive ulnar shortening. In four
cases, salvage procedures were performed. They
consisted of two DRUJ arthroplasties, one wrist
fusion and one bone forearm. All ulnar abreviations
were from 5 mm to 15 mm. In three cases, additional
soft tissue reconstructions followed after bony healing. Pre and postop X-rays, CT scans, concomitant
soft tissue pathologies, previous medical history,
range of motion and pain scores were studied in all
cases. The functional results were evaluated by
DASH.
Results: All radius nonunions healed. In 12 cases,
radiocarpal motion was preserved, and forearm rotation was restored to 80% of contralateral side in 13.
Pain score and DASH decreased significantly, grip
strength increased, and visual deformity has
improved to close to normal alignment. Although
forearm was shortened at the end of treatment compared to contralateral side, longitudinal stability was
preserved in 10 cases where ‘‘anatomical reconstruction’’ was pursued by ulnar shortening as additional procedure to nonunion treatment. X-rays at the
end of treatment were not anatomical and showed
some degenerative changes in all segments of wrist
joint but no signs of clinical instability or pain in load
were present in 10 cases. In two cases, signs of
radio-ulnar instability were present having no influence on forearm function.
Discussion: Most distal radius nonunions are massive bony deformities with DRUJ derangement and
soft tissue adhesions. Size of distal fragment is
small. The aim of nonunion treatment is healing the
radius, realigning forearm stability, reconstruction of
anatomy and improving function of the forearm. This
may be gained by concomitant radius reconstruction
and ulnar shortening. Due to the degree of radius
malalignment and soft tissue scarring, ulnar shortening ranges from 5 mm to 15 mm. Forearm anatomy
is then restored. In our series, no problem with healing of ulnar osteotomy appeared and forearm stability was restored in 9 of 10 cases of anatomical
reconstruction and 2 cases of DRUJ arthroplasty.
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A-0416 Short to intermediate results of the Motec
total wrist arthroplasty
Edwin Ooms1, Duncan McGuire2, Tim Sluis-Cremer2
and Michael Solomons2
1
Centre for Orthopaedic Surgery OCON, Hand and Wrist
unit, Hengelo, the Netherlands
2
Martin Singer Hand Unit, Groote Schuur Hospital,
University of Cape Town, South Africa

Objective: Degenerative conditions of the wrist joint
result in pain and mechanical dysfunction. The role of
total wrist arthroplasty in the management of degenerative wrist conditions is still being defined. There
are many different implant designs available for use
in wrist replacement surgery. The Motec Wrist uses a
ball and socket type of articulation. Few reports on
performance of this prosthesis are available. Our
goal was to evaluate the clinical and radiological outcome of this type of wrist arthroplasty.
Methods: We performed a retrospective review of 16
consecutive wrists that underwent total wrist arthroplasty with the Motec prosthesis (Swemac
Orthopaedics AB, Sweden) between 2011 and 2016.
Patients were assessed for pain (VAS) and function
(ROM, Quick Disability of the Arm Shoulder and Hand
(QuickDASH) and Patient-Rated Wrist Evaluation
(PRWE). Complications and revision surgery were
noted. Standardized radiographs were taken to
assess osteolysis, loosening, and subsidence. The
difference between the optimal center of rotation
(COR) of the wrist and the center of rotation of the
implanted prosthesis was determined, since we
believe that failure to restore the optimal COR of
the wrist negatively contributes to performance of
the prosthesis.
Results: The Motec prosthesis was implanted in 16
wrists (15 patients, 10F/6M, 11R/5L). Mean age was
55.6 years (39–71). Rheumatoid arthritis was the
most common indication for surgery (10). Other indications included SNAC (2) and SLAC (1) wrist, malunited distal radius fracture (1), dysplasia (1), and
Kienbocks disease (1). Mean follow-up was 28
months (5–55). One prosthesis had a single component revision due to impingement after 6 months. To
date, one prosthesis has shown distal component
loosening but the patient is asymptomatic and has
not been revised. There have been no cases of
instability, dislocation or implant breakage.
The COR of the prosthesis and measured deviations of the optimal COR of the wrist showed differences on the X-axis (radio-ulnar) of 0.1–5.7 mm. For
the Y-axis (proximal–distal). differences were 0.3–
13 mm.
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QuickDASH scores show a mean of 24 (range 0–
68). Mean for the PRWE is 30 (range 0–76) and for the
VAS 2 (range 0–8).
Mean flexion of the wrists is 42 and extension 38 ,
with a mean arc of motion of 80 . Mean radial and
ulnar deviation are 10 and 15 , respectively, with a
mean arc of motion of 25 . One of the 16 wrists
showed an ROM that does not meet the minimum
criteria for normal ADL.
Overall, two distinct groups could be defined: one
group of 11 wrists that had excellent functional outcome in DASH and PRWE scores and 1 group of 4
wrists that underperformed.
The last group showed greatest differences
between optimal COR and COR of the prosthesis.
Conclusion: Fair to excellent short to intermediate
term results were achieved using the Motec wrist
arthroplasty in a mainly rheumatoid arthritis group
of patients. The suggestion that re-establishing the
center of rotation coincides with a good outcome is
confirmed in this study.

A-0417 The effect of wrist position on tendon loads
following pulley sectioning and operative
reconstruction
Mohammad Haddara1,2, Brett Byers2, Louis Ferreira1,2
and Nina Suh2
1
Department of Biomedical Engineering, University of
Western Ontario, London, ON, Canada
2
RothjMcFarlane Hand and Upper Limb Centre, St.
Joseph’s Hospital, London, ON, Canada

Objective: Post-operative rehabilitation after surgical
reconstruction following pulley rupture is vital and
must balance potential rupture of the pulley reconstruction due to aggressive therapy from adhesion
formation due to overly cautious protocols. The purpose of this study is to identify the optimal wrist position
required
for
rehabilitation
following
reconstruction using tendon load as a metric for
strain at the pulleys.
Methods: Fourteen digits comprised of the index,
long, and ring fingers were tested from five cadaveric
specimens on a validated novel in vitro finger motion
simulator devised to actively achieve full finger flexion and extension. Servo-motors were used to generate motion through the tendons under load or
position control using a closed-loop feedback
system. The simulator is designed to measure and
record tendon forces, joint ROM, and tendon excursion. FDP loads were measured sequentially with
native intact pulleys, A2 and A4 pulleys sectioned,
and finally with reconstructed A2 and A4 flexor
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tendon pulleys. Each pulley condition was tested in
wrist neutral, and 30 of wrist flexion and extension.
Using the simulator to measure FDP tendon load, the
effects of wrist position on sectioned and reconstructed A2 and A4 pulleys were analyzed using a
3-way repeated-measures ANOVA.
Results: With the wrist in neutral, FDP tendon loads
were 8.5 N, 6.2 N, and 7.8 N with pulleys intact, sectioned, and reconstructed, respectively. With a flexed
wrist, the loads were 8.5 N, 4.7 N, and 5.4 N. When
the wrist was extended, the loads were 8.7 N, 5.2 N,
and 6.7 N. With pulleys reconstructed, the wrist position had a significant effect on tendon load
(p ¼ 0.030). The flexed wrist position resulted in a
31% reduction of FDP load compared to the neutral
wrist position (p ¼ 0.010). Wrist extension also produced an apparent reduction, though not statistically
significant.
Conclusions: Sectioning of the A2 and A4 pulleys
resulted in a significant reduction in FDP tendon
load as compared to the intact state. Subsequent
reconstruction, however, restored loads to within
no significant difference of the intact state, which
supports the decision to reconstruct. Placing the
wrist in 30 flexion resulted in a reduction of
tendon load after reconstruction. These results may
suggest that rehabilitation of surgically reconstructed flexor tendon pulleys should be carried out
with the wrist flexed in order to reduce strain on
pulley reconstructions.

A-0420 Limitations of fixation with single volar
locking plates in marginal fractures of the distal
radius
Hidemasa Yoneda, Shigeru Kurimoto,
Katsuyuki Iwatsuki, Michiro Yamamoto,
Masahiro Tatebe and Hitoshi Hirata
Department of Hand Surgery, Nagoya University, Nagoya,
Japan

Objective: In marginal fractures of the distal radius,
osteosynthesis of the lunate fossa fragment (LF) is an
important process to prevent postoperative subluxation of the wrist joint, but the fragment size that can
be fixed by volar locking plate (VLP) alone has yet to
be determined. In this study, we used three-dimensional computer-aided design (3D-CAD) to demonstrate the limitation of fixation by a single VLP for
marginal fractures with different shapes.
Methods: We made seven bone models with different
morphologies. To specify each model, the prominence of the volar rim in the sagittal plane was digitalized and designated the volar offset (VO). Using a
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3D scanner, three locking plates with screws
mounted were scanned: Biomet DVR (plate D),
Acumed Acu-Loc distal (plate A), and Medartis
ADAPTIVE 2 (plate M). Plate M is a polyaxial plate in
which the surgeon can set the screw position arbitrarily; thus, the screw was set toward the most
proximal direction. In 3D-CAD, the plate was
installed on the bone just below the watershed line.
The axis of the bone on the coronal plane was
matched with the long axis of the plate. If the
screws protruded intraarticularly, the plate was
adjusted to the most distal installable position without protrusion. The three plates installed on each of
the seven bone types yielded 21 digital models. We
measured the length of volar cortex between the
screw insertion site and the articular surface in the
sagittal plane and referred to it as the fragment
length (FL). This indicated the smallest bone fragment size that could be fixed. We also measured
the volar protrusion of the plate (VP) from the bone.
VP > 2 mm is demonstrated to be a risk factor for
postoperative flexor tendon ruptures according to
several past studies.
Results: The average VO was 9.3 mm (7.2–12.1 mm).
Intraarticular screw protrusion occurred when plate
D was installed on bones with VO greater than 9 mm.
The screw protrusion was resolved when the plate
was relocated more proximally (FL > 9.8 mm). In
plates A and M, protrusion did not occur, and FL
was >7.1 mm. In plates A and M, bones with
VO < 8 mm showed VP > 2 mm, but plate D did not
show VP > 2 mm.
Conclusions: These results indicate that bone fragments less than 9.8 mm cannot be fixed with a proximal VLP. Distal or polyaxial plates are indispensable
for fixation of small LF. Moreover, fixation of bone
fragments measuring 7.0 mm or less is impossible
with the VLP alone, and alternative fixation like a
wrist spanning plate should be considered. This
study also clarifies the challenges associated with
plate installation given differences in bone anatomy.
We demonstrated that the screw tends to protrude
intraarticularly when applying the plate distally on a
bone with a large volar rim. Protrusion of the VLP,
which can cause flexor tendon irritation, should be
carefully examined when fixing bones with a small
volar rim.
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A-0430 Minimal important change and patient
acceptable symptom state for the brief Michigan
Hand Outcomes Questionnaire in patients after PIP
joint arthroplasty
Miriam Marks1, Stefanie Hensler1, Daniel B. Herren2
and Stephan Schindele2
1
Department of Teaching, Research and Development,
Schulthess Klinik, Zurich, Switzerland
2
Department of Hand Surgery, Schulthess Klinik, Zurich,
Switzerland

Objective: The interpretation of study results should
not only be based on statistical significance, but on
what is relevant for patients. In this respect, the
minimal important change (MIC) or smallest change
after treatment that patients perceive as important
has become increasingly prevalent. Yet reaching the
MIC does not necessarily imply that patients feel well
after treatment. A corresponding measure is the
patient acceptable symptom state (PASS) defined as
the value beyond which patients consider themselves
well. The concept of PASS has rarely been studied in
patients with hand disorders. Therefore, our study
objective was to determine the MIC and PASS of the
brief Michigan Hand Outcomes Questionnaire (brief
MHQ) for patients 1 year after PIP joint arthroplasty.
Methods: We used data from our prospective registry
including patients who underwent PIP or thumb IP
arthroplasty with the CapFlex prosthesis (KLS
Martin Group, Tuttlingen, Germany). Patients completed the brief MHQ (score 0–100) before surgery
and 1 year after surgery. At follow-up, patients
answered a question about the perceived change of
their hand condition compared to before surgery.
Based on this answer, we used the anchor-based
mean change method to determine the MIC.
Another question about satisfaction with the treatment result was used to calculate the PASS with
receiver operating characteristics (ROC) curves. The
PASS for the entire group as well as for subgroups of
low (baseline brief MHQ scores less than or equal to
the median score) and high function (baseline scores
above the median) was calculated.
Results: We included 124 patients with 128 operated
fingers. The median brief MHQ baseline score was 44
(range 6–83). It improved from mean 44 points
(95%CI: 41–47) at baseline to 71 (95%CI: 66–75) at 1
year (p 0.001). The MIC was 20 points. The PASS
score for all patients was 64 points (sensitivity ¼ 0.79;
specificity ¼ 0.93; area under curve (AUC) ¼ 0.86).
Patients with low baseline scores had a PASS of 52
(sensitivity ¼ 0.88; specificity ¼ 0.86; AUC ¼ 0.87) and
those with high baseline function had a PASS of 72
points (sensitivity ¼ 0.73; specificity ¼ 1; AUC ¼ 0.87).
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Of all patients, 67% reached the PASS as well as 64%
and 74% of the low and high function patients,
respectively.
Conclusions: The clinical relevance of the MIC and
PASS is important when interpreting treatment outcomes in both daily practice and clinical trials.
Patients after PIP arthroplasty, who improve by 20
points or more in the brief MHQ, experience a relevant change. Patients with a postoperative score of
64 points or higher can be considered as having an
acceptable symptom state. However, the PASS
depends on the preoperative patient status.

A-0435 Retrograde free venous flap for the
reconstruction of the hand: Report on 16 large flaps
for the dorsum of the hand
Thomas Giesen, David Jann, Olga Politikou,
Pietro Giovanoli and Maurizio Calcagni
Division of Plastic Surgery and Hand Surgery, University
Hospital Zurich, Zurich, Switzerland

Free venous flap for the reconstruction of the hand is
slowly becoming a common practice for the reconstruction of the hand. Free venous flaps plugged to
the donor artery, against the direction of the vein
valves (known as retrograde free venous flaps),
demonstrated in our practice a valuable solution for
large and composite defects to the dorsum of the
hand.
From March 2010 to June 2017, we performed 16
retrograde free venous flaps to reconstruct the
dorsum of the hand and digits. All flaps were larger
than 20 cm2 with the largest being 104 cm2. Patients
were 12 males and 3 females with an average age of
40 years (range 17–67).
We reconstruct two web spaces, six dorsum of the
hand, eight large defects to the dorsum of the digits
with one flap covering two digits.
The donor site was always the palmar surface of
the forearm.
We followed the patients for 6 months, looking for
the rate of survival of the flaps, partial and complete
loss, rate of acute and late revisions. We measured
the function according to the part of the hand we
reconstructed.
We observed no complete loss, 2 partial skin
losses (no fat necrosis) with no need for a secondary
covering procedure. As secondary procedures, we
had to perform a separation of a syndactyly in a
case of multiple finger coverage. One case needed
the ligation of a late onset of an arteriovenous
shunt. Two flaps for finger defects needed a correction because of some redundancy of the flap.
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We think that retrograde arterialized free venous
flaps are a valid option in the reconstruction of the
dorsum of the hand, even for large defects. The size
of a retrograde free venous flap seems to be an
important factor influencing the rate of survival:
with this subgroup of relatively large flaps, we
achieved a rate of survival of 100%.

A-0440 Complications after a simple operation: The
trigger finger
Balazs Lenkei, Adrienn Lakatos and Zsolt Szabo
Hand Surgery Center Miskolc, Hungary

We believe that after a little trigger finger operation,
the patients heal well and fast. Despite of this, our
prospective data collection system shows many complications in our daily practice.
We have run a prospective data collection on trigger finger patients in the last 2 years. Since the start
up, we collected data about 272 patients. We register
the pain level at the site of the operation, the wound
status, the satisfaction, the lack in range of motion of
the fingers or any other complications after surgery.
The type and duration of physiotherapy is also
recorded.
Forty-two patients were excluded because of lack of
data. We registered the following temporary complications: excessive scar formation causing complaints
for the patients in 13.7%, decreased range of motion
causing need for physiotherapy in 61.2% and severe
pain (more than 5 VAS points) in 11.2%. All these complications influenced the satisfaction of the patients.
Despite of the small incision and the simplicity of
the procedure, some complications occurred in 43%
of the patients. Fortunately, none of the mentioned
problems lasted more than 3 months and we did not
have any permanent or long-term complications.
Dissatisfaction of the patients may be reduced by
informing them about these possible temporary
inconveniences.

A-0443 Upper extremity penetrating wounds:
Prevalence and etiology
Jaime Piccaro Erazo, Rodrigo Guerra Sabongi,
Vinicius Ynoe de Moares, João Baptista Gomes dos
Santos, Flávio Faloppa and João Carlos Belloti
Federal University of São Paulo, Escola Paulista de
Medicina, São Paulo, Brazil

Introduction: Upper limb is one of the most common
sites of penetrating injuries due to its frequent
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interaction with the surrounding environment and
direct contact with harmful agents. Penetrating
trauma usually produces musculotendinous and neurovascular injuries, fractures and amputations.
Objective: To evaluate the epidemiology, causes and
frequency of upper extremity penetrating injuries
from a hand surgery center.
Materials and Methods: Data of a 2-year period (May
2014 until May 2016) from the outpatient clinic were
acquired and patients were invited for a survey.
Records from demographics, site of injury and etiology were obtained. Descriptive statistics and comparison of proportions with 2 test was performed.
Results: Database search retrieved 1648 records, of
which 598 were included in the study after exclusion
criteria. Most were males (77.8%), right-handed
(95.82%), with mean age of 37.27 years. Manual
workers were the most injured (50.00%) and fingers
were the most affected site (51.84%). Among etiologic agents, glass was the most frequent (33.77%).
Prevalence of amputation was higher in machinery
injuries (p < 0.05) when compared with other
agents. Younger patients (<18 years) had more
glass-related injuries while older patients (>60
years) had more traumas caused by power tools
(p < 0.05). Women had more injuries resulting from
blades and glass (p < 0.05). Manual workers had
higher frequency of machinery trauma and amputations (p < 0.05).
Conclusion: The most frequent etiology was glass,
especially in minors (<18 years). In women and
older patients (>60 years), there was high frequency
of traumas caused by blades and power tools,
respectively. More severe injuries were caused by
machinery and related with work activity.

A-0444 Distal radio ulnar joint assessment:
Reliability and validity of forearm torque
Peter Axelsson1 and Johan Kärrholm2
1
Department of Hand Surgery, Institute of Clinical
Sciences, Sahlgrenska Academy, Gothenburg University,
Sweden
2
Department of Orthopaedics, Institute of Clinical Sciences,
Sahlgrenska Academy, Gothenburg University, Sweden

Objective: Physical assessment of the distal radioulnar joint (DRUJ) has traditionally been confined to
measurement of grip strength and range of motion.
Forearm rotational strength is rarely assessed even
though facilitating forceful rotation is a major function of the DRUJ. We hypothesized that measuring
forearm torque could provide useful information in
the evaluation of DRUJ disorders and treatments.
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We therefore designed a simple method to easily
record forearm torque in the clinical situation. We
report the results of a study performed to evaluate
the reliability and validity of the new test method.
Methods: Forearm torque was measured in standing
position using the commercially available Baseline
Wrist Dynamometer (Fabrication enterprises, White
plains, NY, USA) equipped with a shovel handle. The
dynamometer was attached to vertical, wall mounted
rails to enable adjustment according to the individual
height of the subject. Thereby all subject could be
tested with the elbow by their side and flexed to
90 . Two raters measured maximum isometric forearm torque on 30 healthy subjects on three occasions. One rater also measured the same
individuals on three occasions using the Baltimore
therapeutic equipment (BTE; Baltimore, Maryland
USA) as a standard reference in order to evaluate
validity. The ICC model 2.1 was used to calculate
intraclass correlation coefficients (ICCs).
Results: Intrarater ICCs for rater 1 were 0.96 for
supination torque and 0.92 for pronation torque.
Corresponding values for rater 2 were 0.95 and
0.91. ICCs for rater 1 when measuring torque with
the BTE were 0.94 (supination) and 0.91 (pronation).
Interrater ICCs for supination torque were 0.94 and
for pronation torque 0.88. ICCs for comparison
between the baseline and BTE were 0.88 for supination torque and 0.74 for pronation torque.
Conclusions: Our test method could consistently
measure forearm torque and proved valid when the
BTE was used as a reference. The test method is
easily applied in the clinical setting and has a potential to improve evaluation of DRUJ function.

A-0447 Iatrogenic nerve injuries of the upper
extremity in childhood
Ulrike Schnick and Richarda Boettcher
Unit for reconstructive Surgery in Brachial Plexus Injuries,
Tetraplegia and Cerebral Disorders, Unfallkrankenhaus
Berlin, Germany

Objectives: Iatrogenic neurovascular injuries including compartment syndromes are serious complications in the treatment of fractures in childhood.
These can result in significant functional limitations.
Children disorders like pain and loss of sensory
are frequently neglected. This is a specific problem
in childhood and often leads to delayed diagnosis and
therapy.
Materials and Methods: Fifteen patients with severe
complications after trauma of the upper limb in childhood were treated from 2004 to 2017.
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Seven patients presented symptoms of an acute or
undergone compartment syndrome. Three of them
were seen primal as adults with long-term consequences of missed compartment syndrome resulting
of an upper limb fracture.
Five patients with injuries of the ulnar nerve and
two with injury of median nerve were treated – all of
them operatively. One patient with lesion of the radial
nerve was treated conservatively.
In addition, a review of literature was performed.
Results: In most cases of nerve lesion or compartment syndrome, clear symptoms were primary
neglected and complaints of children were not
taken seriously. Therefore, the diagnosis was
delayed or missed.
Mechanical problems like pinching the nerve by
fracture or osteosynthesis, vascular lesions or established compartment syndrome mostly were ignored
for days to several months – even in cases of explicit
findings. Severe functional deficits remained, which
required delayed necrectomy and functional reconstruction by tenodeses and muscle transfers.
In four cases of nerve injuries, reconstruction with
nerve grafts was necessary due to the long-term
mechanical problems. Three times a neurolysis was
adequate. Only one of these seven children – with a
neurolysis – had a complete remission. The others
showed only partial reinnervation.
In the literature, dislocated supracondylar
humerus fractures of children are associated with
complications such as neurovascular collateral
damage and iatrogenic nerve lesions in up to 36%
of cases. Iatrogenic lesions of the ulnar nerve are
reported with a frequency of 2.5–6% and of the
radial nerve with a frequency of 5 and more %.
There is only limited literature about nerve lesions
combined with other fractures of the upper extremity. In an analysis of iatrogenic lesions of the
radial nerve, the lesion occurred in 50% after treatment of forearm shaft fractures, in 39% after distalmetaphyseal radius fractures and in 11% after radial
neck fractures. In 15% the motor branch and in 5%
the main trunk was affected.
Conclusions: Every disorder after untreated or treated fracture such as swelling, pain, loss of sensory or
paleness are potential signs of severe complications
such as compartment syndrome or lesions of vessels
or nerves. Complaints like dysfunction or paraesthesia always have to be taken seriously. Ultrasound and
MRI are established methods to diagnose nerve or
vascular lesions in time, while compartment syndrome is mainly detectable by clinical signs. Early
surgical treatment after consequent diagnostics is
required. Thus good results are possible.
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In case of missing early treatment, several surgical
steps including necrectomy, muscle and tendon
release and muscle transfers can become necessary
to reconstruct limited function.

A-0449 Microsurgical flow-through flaps for
reconstruction of volar tissue defect of fingers
Chao Chen, Liwen Hao and Zengtao Wang
Shandong Provincial Hospital affiliated to Shandong
University, Jinan, China

Objectives: Composite tissue defect of the volar surfaces of fingers is frequently associated with digital
vessel damage. Different reconstructive methods
were used for such injuries, like digital artery flap
from adjacent finger, A-A typed flow-through
venous flap, or vein graft combined with a regional
flap. Flow-through glabrous flaps can provide
esthetic tissue coverage as well as revascularization.
Methods: Between June 2010 and April 2017, we prospectively studied the use of microsurgical flowthrough glabrous flaps to achieve simultaneously
digital revascularization and soft tissue coverage in
21 fingers of 18 patients who experienced volar injuries, comprising 7 great toe fibular flaps, 4 medial
plantar flaps, 3 pedis medialis flap, 3 hypothenar
flaps and 4 thenar flaps. The nerve passing through
the great toe fibular flap or medial plantar flap was
used to repair digital nerve defects.
Results: All flaps survived completely. During a
mean follow-up period of 13.6 months, the majority
recovered excellent appearance and function. The
flaps had the characteristics of normal finger volar
skin: hairless, with similar texture and color. The
sensation of finger pulp which repaired with neurovascular flap gained satisfactory recovery.
Conclusions: Glabrous flow-through flaps provide
excellent reconstruction for fingers with volar injuries associated with digital vessel damage. The great
toe fibular flap and the medial plantar flap are reliable and useful options for complicated finger injuries associated with digital vessel and nerve injuries.
Flow-through thenar flap is our first choice if the
patient denied to harvest flap from foot.
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A-0450 The effect of adipose derived mesenchymal
stem cells on neoangiogenesis in processed nerve
allografts
Femke Mathot1,2, Nadia Rbia1, S. E. R. Hovius1,
A. T. Bishop2 and A. Y. Shin2
1
Erasmus Medical Center, Rotterdam, The Netherlands
2
Mayo Clinic, Rochester, MN, USA

Improved blood supply can provide additional biological support for nerve regeneration to processed
nerve allografts by enhancing the local delivery of
growth factors. The purpose of this study was to
measure the effect of mesenchymal stem cell
(MSC) seeding of processed nerve allografts on the
neoangiogenesis in the nerve allograft in a rat model.
Sciatic nerve grafts of 10 mm were obtained from
Sprague-Dawley rats, decellularized and transplanted back into a 10 mm sciatic nerve gap model
in Lewis rats. Before transplantation, each nerve
allograft was seeded for 12 h with either nothing, 1
million undifferentiated MSCs or 1 million MSCs differentiated into Schwann cell-like cells. These three
groups were compared with a control group that
received a nerve autograft. Sixteen weeks after the
surgery, five recipient rats per group were sacrificed.
To study the trend of neoangiogenesis over time, five
extra rats were sacrificed after 12 weeks for both
MSC groups. After the sacrifice, the vasculature of
the nerve was preserved by aortic infusion of
Microfil. The nerve grafts were dissected and with
the use of micro-CT (Inveon Multiple Modality PET/
CT scanner) and conventional photography (Canon 5D
Mark III) of the sciatic nerves from both sides of each
rat, respectively, the volume and the surface area of
the vasculature were measured. All volumes and
surface areas were measured as a percentage of
the total nerve volume/area and are presented as a
ratio of the untreated side.
The average vascular surface area ratio after 12
weeks was 0.72 in the group with undifferentiated
MSCS seeded on the allograft and 0.99 for the
group with differentiated MSCs seeded on the allograft. After 16 weeks, both ratios were increased to
0.80 and 1.27, respectively. In the autograft group,
the ratio was 0.84 after 16 weeks and the ratio of
the allograft group was 0.59. The volume ratio
obtained by micro-CT after 16 weeks was 2.04 in
the autograft group compared to 0.69 in the allograft
group, 1.82 in the allografts seeded with undifferentiated MSCs and 2.31 in the allografts seeded with
differentiated MSC. The vascular surface area ratios
and the vascular volume ratios are positively correlated to each other, implementing that both methods
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can be used trustfully in the in vivo analysis of neoangiogenesis in nerve grafts.
Compared to ‘plane’ processed nerve allografts,
the neoangiogenesis is significantly enhanced by
seeding either differentiated or undifferentiated
MSCs on processed nerve allografts. The degree of
neoangiogenesis in the autograft is equalled by both
MSC groups, of which the group with differentiated
MSC has a significantly enhanced neoangiogenesis
compared to autografts. This study not only demonstrates proper methods for analysing neoangiogenesis in nerve grafts, it also shows that seeding MSC
on the surface of nerve grafts results in an enhanced
blood flow. This knowledge can be of great importance in the process of improving outcomes of peripheral nerve repair in the future.

A-0464 Microsurgical and non-microsurgical tricks
in thumb replantation
Teodor Stamate, Radu Budurca, Camelia Tamas,
Mihaela Pertea, Ionut Topa and Ionut Atanasoae
Department of Plastic and Reconstructive Microsurgery,
University of Medicine and Pharmacy ‘‘Gr.T.Popa,’’ Iasi,
Romania

Objective: We analyze the peculiarities of the thumb
reimplantation with modified algorithm depending on
the level and mechanism of amputation and tricks to
reduce the operative time and enhance the success
rate and functional outcome.
Methods: From 1067 replantations over a 27-year
interval (1990–2017), 132 involved the thumb: 107
males (81.06%) and 25 females, 68 sharp amputations, 37 crushings, 27 avulsions. Peculiarities:
Bone shortening avoided vascular grafts and provided thumb stability in IP destruction prioritizing
stability over length conservation. In IP level amputations combined with EPLT and/or FPLT teno-muscular avulsion, IP arthrodesis was performed. When
arterial anastomosis was not possible, various compensatory procedures were employed: rerouting of a
nearby vessel, vascular extensions based on anastomotic vessels, venous grafts (avulsions). In proximal
amputations (base M1) with retracted pollicis brevis
artery, no attempts to retrieve it, instead rerouting
nearby arteries is preferred. Longer vascular grafts
can be used when necessary allowing a proximal
anastomosis up to the radial artery or its palmar
branch both for safety and ease of positioning. The
Robbins cuff technique reduced the anastomosis
time. In trans-ungueal amputations (Ishikawa II–III),
for better access, replantation begins with nerve and
artery anastomosis followed by bone fixation.
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We prioritize the quality of the neural anastomosis.
If direct anastomosis was not feasible, nearby sensitive nerve rerouting or nerve grafting was performed.
Vein gaps were occasionally resolved by turning one
proximal vein with a pivot point at an anastomotic
branch with another vein. Skin defects were covered
with flaps or skin grafts. To cover both skin and
dorsal vein defects, 11 Foucher port vein kite flap
and 7 Simonetta flaps were used. The concept of
finger bank was applied for thumb reconstruction in
pluridigital amputations. Follow-up of the vascularization of the reimplanted segment was done thru a
‘‘skin window’’ used also for local heparinization
(‘‘biochemical leech’’).
Results: The success rate was 84.84% with 2PD 8–
14 mm. Thumb-digital pinch was possible in all cases
(Kapandji scale 4–10). In FPLT and EPLT avulsions,
resection associated with TFS 4 and TEP2 transfer do
not affect the quality of the recovery. The use of the
rerouting of a nearby vessel and Robbins technique
shortened the operative time. The use of the ‘‘biochemical leech’’ for 5–8 days led to improvement of
the results in distal reimplantations, 18 nail deformities (14.6%), 20 failed cases, and in 5 we covered the
distal phalanx with a Littler flap (ulnar side of the
third finger).
Conclusions: The algorithm for thumb replantation
must be adapted to the type of lesion, the level and
mechanism of amputation in order to improve the
success rate and functional outcome. Bone shortening is indicated especially in trans-IP amputations. IP
fusion provides solidity of a shorter thumb without
functional damage. Avoiding Pulvertaft in FPLT and/
or EPLT avulsion and IP arthrodesis are good strategy when tendons are avulsed from their muscles.
Using nearby sensitive nerve, vessel rerouting and
Robbins cuff, shortening the operative time and
improve results

A-0468 Immediate rehabilitation after distal radius
fractures stabilized by volar locking plate: A prospective randomized trial
Stefan Quadlbauer1,2,3, Christoph Pezzei1,
Josef Jurkowitsch1, Tina Keuchel1, Thomas Beer1,
Thomas Hausner1,2,3 and Martin Leixnering1
1
AUVA Trauma Hospital Lorenz Böhler – European Hand
Trauma Center, Vienna, Austria
2
Ludwig Boltzmann Institute for Experimental and Clinical
Traumatology, AUVA Research Center, Vienna, Austria
3
Austrian Cluster for Tissue Regeneration, Austria

Objective: Distal radius fractures (DRFs) are very
common and operative treatment by volar locking
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plate became the standard therapy in the last
decade. Main reason for open reduction and stabilization with a palmar locking plate is the possibility
for early postoperative mobilization. There are only a
few studies that compare early postoperative mobilization after DRF with immobilization. The main aim of
this study was to compare early postoperative mobilization after DRF with a 5-week cast immobilization.
Methods: Hundred patients with an isolated distal
radius fracture treated by open reduction and internal fixation by a volar locking plate were prospective
randomized in two groups. One group (‘‘early mobilization’’; EM) received a removable thermoplastic
splint for 1 week and was allowed to move the
wrist directly postoperative. The other group
(‘‘immobilization group’’; IM) received a not removable cast for 5 weeks. Both groups underwent physiotherapy 2 times a week. At 6 weeks, 9 weeks, 3
months, 6 months and 1-year post surgery ROM, grip
strength and radiographs had been evaluated.
Additionally, Quick Disability of the Arm, Shoulder
and Hand (QuickDASH) questionnaire, Patient-rated
Wrist Evaluation (PRWE), modified Green O’Brien
(Mayo) score and pain according to the VAS (visual
analog scale) score was analyzed.
Results: Patients in the EM group had significant
better range of motion in the extension/flexion and
grip strength up to 1 year, in the radial/ulnar deviation up to 9-weeks, in supination/pronation up to 6
months. As well QuickDASH and PRWE score had
been better up to 6 months post surgery. The modified Green O’Brien score differed significantly up to 1
year. No differences in respect of loss of reduction,
pain, duration of physiotherapy and sick leave could
be found.
Conclusion: Early wrist mobilization after distal
radius fractures, stabilized by a volar locking plate,
is a save post surgery treatment and leads to an
improved range of motion and grip strength up to
1-year post surgery compared to a 5-week
immobilization.
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surgical technique, and postoperative results in
patients with type V or VI duplicated thumbs.
Materials and Methods: Surgical procedures were
performed including the osteotomy for the duplicated
metacarpus, repositioning of the thenar muscles,
releasing of the first web space and adductor
muscle, and on-top plasty in 42 patients with type V
and in 15 patients with type VI duplicated thumbs. In
type V patients, the osteotomy of the metacarpus and
repositioning of the thenar muscles were performed
in all cases. The narrow first web space was corrected using Z-plasty or 5-flap Z-plasty along with
the release of adductor muscle. In type VI patients,
on-top plasty was performed which combined
thumbs of radial and ulnar side to make one that
had good nail appearance and durable bone and
tendon. In some cases, tendon transfer was performed to reconstruct EPL and FPL tendon. Also,
corrective osteotomy with K-wire fixation was done
to make a reasonable axial alignment. Wires were
removed at 3 weeks postoperatively, and thumb
spica splint was applied to prevent progressive
thumb deformity.
Results: The operation was conducted when the
patients were 11 months (10–25 months).
Secondary corrective surgery was performed in
three patients to correct soft tissue repositioning.
The range of motion in the metacarpophalangeal
joint and the interphalangeal joint was 60 (20–80 )
and 20 (15–40 ), respectively. Subjective satisfaction
score of the guardians were 75 (60–95) points out of
100 points. The average DASH score was calculated
as 4.5.
Conclusion: The purpose of reconstructive surgery
for the types V and VI of duplicated thumb is not
just removing remnant thumb, but making a functionally and aesthetically acceptable one by combining better components between two thumbs.
Reinforcement of the opposition and secure first
web space are also important. Clinical experiences
and creative surgical plan are required to obtain good
postoperative results in treating type V and VI duplicated thumbs.

A-0471 Reconstructive surgery for the types V and
VI of duplicated thumbs
Soojin Woo1, Byungjun Kim1, Hyeonwoo Kim1,
Sung Tack Kwon1 and Sang-Hyun Woo2
1
Seoul National University Hospital, Seoul, South Korea
2
W Hospital, Daegu, South Korea

Purpose: It is technically challenging to correct the
Wassel types V and VI duplicated thumbs, which
involve thumb metacarpus. The retrospective clinical
study was performed to present preoperative status,

A-0478 Types of thumb opposition loss and
approach to surgical tactics demarcate
S. Strafun, M. Oberemok, A. Lysak and S. Tymoshenko
State Institution ‘‘Institute of Traumatology and
Orthopedics of NAMS of Ukraine,’’ Kyiv, Ukraine

Objective: There is a necessity for a different
approach to the choice of treatment in patients with
a thumb opposition violation. It is important to
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correlate opposition violation degree with upper limb
structural losses. This will give us a complex classification of the opposition loss, close to the surgical
needs of restoration method choose.
Methods: Structural and functional state of upper
extremity in 120 patients with thumb opposition violation was evaluated. All patients more than 6
month’s opposition loss history. Type and degree of
opposition violation and impairment of various upper
limb structures (in attitude of their influence on the
opposition, and as a resource for transposition
needs) have been estimated.
Twenty-one patients – isolated nerve injury, 23 –
several nerves, 16 – brachial plexus injury, 51 – multistructural injury, and 9 – severe ischemic contracture of the hand.
According to the pragmatic treatment tactics,
patients are divided into four main groups:
Zero-group – compensated violation of thumb
opposition, associated with carpal canal syndrome,
median nerve demielienization or axonal injuries.
Presented minor violations of rotation and abduction,
which do not require opponensplasty. As additional
procedures are possible not resource-based methods (Gamitz).
Group 1: Patients with low, mistreated median
nerve injury, or low median and ulnar nerve trauma
with incomplete re-innervation. There is a notable
lack of thumb rotation and abduction. Traditional
methods of transposition (Thompson, Brand, Huber)
most likely will proper.
Group 2: Significant functional failure of the thumb,
patients with high, neglected damage of the median
and ulnar nerve. Thumb does not participate in handgrips. Appropriative transpositions of extensors or
double tendon transpositions (Taylor, Burkhalter,
Tubiana)
Group 3: Structural and functional disorders go
beyond of first finger muscles paralysis.
Group 3a: Thumb joints contracture. Most apparent
treatment – simultaneous joints mobilization and
opponenosplasty with early active rehabilitation (or
2-stage restoration).
Group 3b: Opposition loss associated with structural integrity damage of thumb or long fingers functional disability. Opponenosplasty can be provided,
after an anatomical reconstruction, or IP or PIP
thumb joint fusion.
Group 3c: Substantial violation of thumb structural
integrity, significant deficit of muscle-donors with
thumb anesthesia – saddle joint fusion, metacarpal
rotation osteotomies, or restoration of lateral grip
thumb-to-index, as alternative – practice of splints
or orthoses.
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Conclusion: Presented approach conceptually
demarcates the therapeutic tactics, especially in
complex cases; therefore, it can be taken as a
viable basis.

A-0479 Super microsurgery: Open guide technique
is the appropriate technique for microvascular
anastomosis to be integrated into a microsurgical
training process?
Fidel Cayón1,2,3 and Germán Hernández1,4,5
1
Universidad El Bosque, Bogotá, Colombia
2
Centro de Especialidades Ortopedicas, Quito, Ecuador
3
Hospital Metropolitano, Quito, Ecuador
4
Sura ARL, Bogotá, Colombia
5
Clinica Los Nogales, Bogotá, Colombia

The microsurgical anastomosis has historically
represented a challenge of certain complexity,
which has been related to the surgeon’s skillfulness
and experience. There are supermicrosurgical anastomosis techniques that have shown encouraging
results, which makes us think that may be reproduced by ‘‘in training’’ surgeons. It was necessary
to determine whether the open guide technique is
the one with the best results, it is suitable for the
process of training and if microsurgeons in training
are able to achieve satisfactory results using the proposed technique during their training. An experimental study of microvascular suture with open guide
technique was developed, by comparing the results
of an expert surgeon with the results of ‘‘in training’’
microsurgeons, to determine if this technique is suitable for its integration into a process of microsurgical training. Eighteen New Zealand small rabbits
were used for this study in which we performed 34
flaps of the superficial inferior epigastric artery dissecting and checking the diameter of it, we found
arteries of 0.6 mm in diameter or less, after we sectioned the artery we performed an anastomosis with
a 10 zeros monofilament suture. The flaps were evaluated daily until completion of five assessments to
determine their vitality, resulting in 100% viability of
the flaps of the expert surgeon against an 88.23%
viability of the flaps performed by the inexperienced
surgeons.
We concluded that the open guide technique could
be performed by surgeons in training with a high
success rate and can be included in a training program in microsurgery.
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A-0482 Pisiform excision: A solution for a
long-term ulnar sided wrist pain. A retrospective
analysis, comparing pre- and postoperative
measurements
M.V. van Burink, S. Al Shaer, J. van Rossen, A. Fink,
H. Slijper, T. M. Moojen, H. Rakhorst, G.
van Couwelaar, R. Feitz and O. T. Zöphel
Xpert Clinic, The Netherlands

Objective: Chronic pain in the pisotriquetral area is
often caused by pisotriquetral arthritis. Other causes
such as tendinitis of the flexor carpi ulnaris and posttraumatic pain from the pisiform bone might also
result in chronic ulnar-sided wrist pain. When conservative treatment is insufficient, a pisiform excision
is often performed. The aim of this study is to evaluate the postoperative outcome after pisiform
excision.
Methods: This study is a multicenter retrospective
analysis, in which all patients after pisiform excision
were included between 2011 and 2015. The primary
outcome was pain, measured in visual analogue
scale (VAS). Secondary outcomes were range of
motion of the wrist (ROM), strength of the wrist in
kilogram (JAMAR), wrist function and limitations
measured with the Patient Rated Wrist/Hand
Evaluation (PRWHE) and complications. A repeated
measurement and Sidak analyses were used for the
statistical analysis of the VAS. For the analysis of the
ROM and strength, a paired sample t-test was used.
A Wilcoxon signed rank test was used for the analysis
of the PRWHE.
Results: One hundred and seventy-five patients were
included (79% women) with an average age of 49
years; 67% had pisotriquetral arthritis. There was a
significant decrease in pain perception up to 3
months postoperative (p < 0.05). Three months postoperative, a mean improvement of 13 (p < 0.001) palmarflexion/dorsiflexion was achieved and 18%
increase in strength (p < 0.001). Twelve months postoperative, the wrist function measured with the
PRWHE improved from a mean of 64 to 25
(p < 0.001). Two complications occurred: one postoperative wound infection and one thrombosis of
the operated arm.
Conclusion: To date this is the largest, in literature
published, postoperative analysis after pisiform excision. Effectiveness was analyzed using patientrelated outcome measurements. The results show
that pisiform excision is an effective and safe treatment for ulnar sided wrist pain related to the pisotriquetral joint when conservative treatment fails.
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A-0484 Does cognitive capacity interfere with the
outcome of Oberlin transfer?
Fernando A. S. Azevedo Filho, William Z. Santos,
Thomaz G. Oliveira, Yussef A. Abdouni,
Antonio C. Costa and Patrı́cia M. M. B. Fucs
Santa Casa de São Paulo, São Paulo, Brazil

Background: To determine the relationship between
the functional outcome obtained with Oberlin transfer and the patient’s cognitive level, and the time
elapsed between trauma and surgery.
Methods: Eighteen patients were evaluated, of whom
17 (94.4%) were males and one was female (5.6%),
with a mean age of 29.5 years (17–46 years), with a
traumatic injury to the brachial plexus (C5–C6 and
C5–C7). We evaluated the active range of motion,
elbow flexion strength and ASH (Disabilities of the
Arm, Shoulder and Hand) and determined the correlation between the outcome obtained and the
patient’s cognitive level, as assessed by the MiniMental State Exam (MMSE).
Results: We found statistically significant correlations between the MMSE scale and strength recovery
(84.4%, p < 0.001), which was classified as excellent;
between the MMSE and BMRC scales (78.4%,
p > 0.001), classified as good.
Conclusions: We found a positive correlation
between the cognitive capacity and functional outcome of patients submitted to Oberlin surgery. The
time elapsed between trauma and the surgical procedure has an inversely proportional correlation.

A-0490 A prospective clinical trial on NEUROLAC
nerve conduits for nerve repair in hand trauma
Nefer Fallico1,2, Anna Maria Spagnoli1 and
Nicolò Scuderi1
1
Sapienza University of Rome, Department of Plastic and
Reconstructive Surgery, Rome, Italy
2
Guy’s and St. Thomas’ Hospital, Department of Plastic
Surgery, London, UK

Objective: Traumatic nerve injuries of the upper limb
and particularly the hand are one of the most
common and most challenging surgical problems in
trauma centres worldwide. The majority of patients
with such injuries are at the peak of their employment productivity, as such satisfactory functional
recovery is crucial.
When the transected nerve ends are amenable for
primary tensionless repair, traditional epineurial
neurorrhaphy is the gold standard for peripheral
nerve injuries. In cases where the gap cannot be
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bridged by direct epineural suturing (>5 mm), the
surgical options will include nerve grafting or nerve
conduit bridging techniques.
The objective of this observational study is to
describe the clinical results of the reconstruction of
peripheral nerve traumatic lesions in the upper
extremity by using bioresorbable copolyester poly
DL-lactide-"-caprolactone
nerve
conduits
(NEUROLACÒ , Polyganics B.V., Groningen, the
Netherlands) in emergency or in elective surgery
within 6 months after trauma.
Methods: This three-arm observational study
included 30 patients with upper limb injuries as a
result of a sharp object. Patients were divided into
three equal treatment groups: one group with nerve
gaps 5–20 mm received NEUROLAC for the nerve
repair, one group with nerve gaps <5 mm were treated with neurorrhaphy and an additional NEUROLAC
as wrap, and the third group with gaps <5 mm acted
as control group and received neurorrhaphy.
Main outcome measures of the study were sensory
and motor nerve recovery. Recovery was measured
by muscle/grip strength measurement (motor), 2PD
and monofilament tests (sensory), and graded
according to the criteria of the Nerve Injuries
Committee of the British Medical Research Council
modified by Mackinnon–Dellon. Recovery of mixed
nerves was assessed using the Sakellarides grading
system. Electrical conductivity (motor and sensory)
was measured with a nerve conduction test.
Primary outcome assessment of all parameters
was performed at 6 and 12 months after surgery.
Results: Between December 2014 and June 2015, 30
patients were enrolled in the trial (21M/9F; aged 18–
70 years). The three groups were comparable considering their demographics. Sensory recovery was
S2 in the NEUROLAC conduit group and >S3 in the
NEUROLAC wrap group. Motor recovery was >M2 in
all groups. Mixed nerve recovery was >M2/S2 in both
the neurorrhaphy and the NEUROLAC conduit group
and >M3/S3 in the NEUROLAC wrap group. Electrical
conductivity showed a reduced latency time in both
NEUROLAC groups opposed to unvaried latency in
the neurorrhaphy group. Two complications were
recorded consisting in granulomas on the fingers.
Conclusions: At 6 and 12 months after implantation,
the NEUROLAC conduit shows similar results in
terms of motor and mixed nerve recovery when compared to neurorrhaphy, while the sensory recovery
shows better outcomes than neurorrhaphy alone.
When NEUROLAC is applied as a wrap around the
repair zone, the recovery in small nerve gaps
seems to be further improved. Electrical signal
transduction is quicker in both situations where
NEUROLAC is used, suggesting an intrinsic recovery
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over suturing alone. These results indicate
NEUROLAC to contribute to sensory and motor
nerve recovery and signal conduction.

A-0492 Classification of distal radio-ulnar joint
pathology in rheumatoid arthritis
Grey Giddins and Reda Ramadan
Royal United Hospital, Bath, UK

Objective: To develop a classification of distal radioulnar joint (DRUJ) destruction in rheumatoid arthritis
(RA) based on radiographs in order to guide
treatment.
Methods: Following approval by the hospital audit
committee, we reviewed the most recent wrist radiographs of 100 patients (117 wrists) known to have RA.
The inclusion criteria were adults with a diagnosis of
rheumatoid arthritis with some radiological DRUJ
abnormality and no previous wrist or DRUJ surgery.
The exclusion criteria were other inflammatory
arthritis and inadequate radiographs, that is, no
good postero-anterior (PA) or lateral views. Where
patients had changes on radiographs of both wrists,
then both were assessed separately giving a total of
117 sets of wrist radiographs. We used the latest
radiograph as the one for the classification not
least as some earlier radiographs showed no or
minimal radiographic changes.
We recorded demographic data including age (in
years) at the time of the radiographs and gender. In
the wrist, we recorded the Larsen grade and the presence of any erosion of the ulnar side of the lunate.
For the DRUJ, we assessed ulnar variance, and subluxation of the DRUJ (shown by ulnar head subluxation relative to the distal radius), the presence of a
secondary shelf, that is, volar radial prominence of
the distal radius usually helping support the radius
and, based upon prior observations, whether the
ulnar head was supporting the lunate, that is,
acting as a proximal buttress with evidence of the
force transmission shown from the lunate to the
ulnar head. Where possible this was confirmed on a
CT scan.
The data were recorded in an excel spreadsheet
and analyzed to assess for associations between
the data sets.
Results: We assessed 117 wrists in 100 patients with
a mean age of 53 years. There were 19 men and 81
women; we assessed 94 right and 25 left wrists. The
Larsen grades were 0–5; they did not correlate well
with DRUJ destruction. There was lunate erosion in
31 (26%).
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In the DRUJ, the ulnar variance was a mean of 0
(range 2 to þ2) mm. There was DRUJ subluxation in
59 (50%), shelf formation in 60 (51%) and the ulnar
head was supportive in 7 (6%).
Conclusion: DRUJ destruction is gradable and can
provide guidance for treatment. Grade 1 should
avoid ablative surgery. Grades 2 and 3 typically
need ulnar head excision with or without ulnar head
replacement. Grade 4 is so destroyed that only a
Darrach’s procedure is warranted. A new finding of
a supportive ulna head occurred in 3%. It is best
confirmed on a CT scan. The significance is unclear
but suggests these patients may benefit from a
Sauve–Kapandji procedure or an ulnar head replacement rather than a Darrach’s procedure to reduce
the risk of carpal collapse or carpal stabilization
such as a Chamay procedure. This would also help
explain why most patients have a Darrach’s procedure do not have increased carpal collapse but
some do.

Discussion: In selected cases with short gap after
neuroma resection, the direct stump coaptation is
feasible and appealing. Suture tension is reduced
by 8/0 sutures and a more adducted-elbow flexed
limb position and immobilization. Clear advantages
are the missing need for sural nerve harvest and
the coaptation of thick, fiber rich nerve stumps of
good regenerative capacity. Potential drawbacks are
the risk of suture rupture and intraneural fibrosis;
also do we observe some more coactivation. So far
our clinical results are promising and feared complications are rare.

A-0496 Direct sutures in extended upper obstetric
brachial plexus reconstruction

Objective: Oberlin procedure improved dramatically
the results of upper brachial plexus injuries (UBPI)
with root avulsion. Modification of this procedure by
adding nerve transfer for brachialis further improved
the results. The third component of the elbow flexion
means brachioradialis has been overlooked yet. We
evaluated the results of our patients with C5–C6 root
avulsion who underwent a fascicle of median nerve to
biceps, one fascicle of ulnar nerve to brachialis, and
compare between patients who underwent transfer
of one fascicle of radial nerve to barchioradialis and
those without this transfer.
Method: We reviewed our patients with C5–C6 root
avulsion who underwent modified Oberlin procedure
between January 2005 and December 20015. From 42
patients, 7 cases had an additional procedure with
transferring a fascicle of radial nerve to brachioradialis nerve. We reviewed the anatomical finding in
the operating note and compared the results of these
patients with the patients without this additional
transfer with respect to force of elbow flexion and
the speed of elbow flexion. At the final follow–up,
the additional transferred group underwent electromyographical examination to be assessed for reinnervation of the brachioradialis muscle.
Results: In two patients with radial to brachioradialis
transfer, we failed to anastomosis of this transfer
because of thinness of the recipient nerve which
was branched before exiting of the radial nerve. In
the other five cases, the mean force of the elbow
flexion was 5 kg which was more than the other
group with 3.8 kg, but the differences were not statistically significant. The mean speed of the elbow

Jörg Bahm, Ann Gkotsi, Wissam ElKazzi and
Frederic Schuind
Department of Orthopedics, ULB Erasme University
Hospital, Brussels, Belgium

Introduction: Severe upper and total obstetric brachial plexus lesions must be explored and reconstructed within the first months of life. The
frequently encountered non-conducting neuroma in
continuity are routinely excised and grafted by sural
interposition fascicles. In specific cases, when the
gap is around 1 cm and the mobilization of the
distal plexus is achievable, a direct coaptation of
both the proximal and distal nerve stumps after histographic control is feasible – we present those
cases among our patient series.
Materials and Methods: We performed direct (intraplexic) coaptations in 12 children between 2013 and
2015: 4 combined upper and middle trunk, 3 only
upper trunk, in 3 C5 or C7 were sutured onto the
C8 contribution to the lower trunk, in 2 partial
upper trunk.
All patients were followed clinically and video
documented.
Results: We observed good functional improvement
in all cases, comparable to autologous grafts. In
upper lesions treated by direct coaptation of the
upper trunk, an additional spinal to suprascapular
nerve transfer seems to improve passive and active
shoulder lateral rotation much better.

A-0499 Radial to brachioradialis nerve transfer,
does it improve elbow function in upper brachialis
plexus injuries?
Reza Sh. Kamrani1,2
1
Tehran University of Medical Sciences
2
Joint Reconstruction Research Center of TUMS

FESSH Abstracts
flexion was 16 s for 10 full range of motion of the
elbow in additionally transferred group and 21 s in
the other group. In all of these five patients, electromyography patients showed reinnervation of
brachioradialis.
Conclusions: Radial to brachialis transfer can help to
improve the results of the classic modified Oberlin
procedure in C5–C6 avulsion for elbow flexion, but
this improvement is not significant. This transfer is
theoretically helpful in the cases with C5–C6 avulsion
that neuromuscular junction of biceps and brachialis
has been injured due to the primary trauma.
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for pronation strength was ICC ¼ 0.912 (p ¼ 0.000)
with a mean difference of 2.57 (LoA: 33.28;
28.14) and for supination strength was ICC ¼ 0.967
with a mean difference of 4.48 (LoA: 21.08; 30.03).
Inter-rater reliability for pronation strength was
ICC ¼ 0.888 (p ¼ 0.000) with a mean difference of
0.76 (LoA: 34.68; 36.19) and for supination strength
was ICC ¼ 0.958 (p ¼ 0.000) with a mean difference of
4.43 (LoA: 24.46; 33.32).
Conclusions: The BHWD used according to the measuring procedure in this study cannot replace the
isometric mode for pronation and supination strength
of the Biodex.

A-0502 Validity and reliability of a hand-held
dynamometer for measuring forearm rotation
strength compared to the Biodex

A-0503 Treatment of complex distal radius fracture
nonunion with posterior interosseous bone flap

Anouk van Ham, Sander Brink, Gertjan Kroon,
Elske Bonhof and Raoul Winter
Isala Hand and Wrist Centre, Zwolle, the Netherlands

Reza Sh. Kamrani1,2 and Amir reza Farhood1,2
1
Tehran University of Medical Sciences
2
Joint reconstruction Research Center of TUMS

Objective: In order to evaluate the effect of treatment
concerning forearm rotation, rotational muscle
strength is assessed using, for instance, the
BiodexÒ , an expensive and spacious machine, or a
hand-held dynamometer named the BaselineÒ
hydraulic wrist dynamometer (BHWD), a portable
and convenient device. Unfortunately, the clinimetric
properties of the BHWD are unknown. Therefore, the
aim of this study was to determine the concurrent
validity, the intra- and inter-rater reliability of the
BHWD compared to the Biodex, a gold standard.
Methods: An observational test–retest design was
set up. Healthy participants without neurological illness or injury of the hand, wrist or elbow in the last 6
months were included. During four sessions, pronation and supination strength were measured three
times per session on both arms using the BHWD
(three sessions) by two observers and using the
Biodex (one session). Concurrent validity was established using Pearson’s correlation coefficient (r) for
the parametric measurements and Spearman’s rank
correlation coefficient (rs) for the non-parametric
measurements. Intra- and inter-rater reliability
were established using intraclass correlation coefficients (ICC) for both rotational directions. To determine the agreement within one observer and
between two observers using the BHWD, Bland–
Altman plots with limits of agreement (LoA) were
generated.
Results: Twenty-one healthy participants (42 arms)
were included. Concurrent validity for pronation
strength was r ¼ 0.650 (p ¼ 0.000) and for supination
strength rs ¼ 0.677 (p ¼ 0.000). Intra-rater reliability

Objective: Nonunion of distal radius fractures is disabling. Treatment is difficult and the results are not
predictable. However, posterior interosseous bone
flap (PIBF) has been successful in treating forearm
nonunion. To treat distal radius fracture nonunion
with PIBF as a new procedure.
Methods: This prospective non-randomized cohort
study was performed at two hospitals in Tehran
between January 2011 and September 2015. PIBFs
were applied in nine patients (10 nonunions) with a
mean age of 55 years. Union success rate, grip
strength, wrist range of motion, and forearm rotation
were then evaluated.
Results: Although four of the patients had a history of
infection, all participants achieved fracture union at a
mean time of 3.8 months. Grip strength improved by
12.4 kg. There was also 36 improvement in wrist
flexion, 20 improvement in wrist extension, 60
improvement in forearm supination, and 46
improvement in forearm pronation. The range of
motion and grip strength improvements were
significant.
Conclusions: Pedicled PIBF is a new option for treating distal radius fracture nonunion. The results are
predictable in achieving union and good function, and
this technique can be successfully used in cases with
extensive soft-tissue damage or infection.
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A-0505 Are there unfavorable results after collegians treatment?
Esther Voegelin
University Hospital, Inselspital, Bern, Switzerland

Objective: Unfavorable results of collagenase include
adverse effects of the drug and unsatisfactory results
out of the patients’ and surgeons’ view. There are few
published data.
Methods: One hundred and forty-six applications of
collagenase (120 patients) were analysed between
2015 and 2016. In 10 patients, 2 infiltrations
(0.78 mg) and in 2 patients, 3 infiltrations (0.78 mg)
were administered. In 16 patients, 2 simultaneous
infiltrations (1.16–1.56 mg) were applied. The
follow-up included a minimum of 6 months after
the last treatment.
Results: Nineteen patients reported unsatisfactory
results. One patient was treated with a painful
nodule of the plantar aponeurosis. Two heavy smokers did not respond after one respective two applications with a remaining extension deficit of 70,
respectively, 50 at PIP joint level. Seven patients
showed improvement of the MCP extension but
worse PIP joint flexion and extension. These patients
demonstrated CRPS like reactions after the infiltrations or had a diabetes. In four other patients with a
severe diathesis of Dupuytren’s disease and multiple
previous surgeries, one collagenase infiltration
improved the extension deficit only for 13 years,
but was felt to be more acceptable than recurrent
surgery. Two patients did not improve after 1,
respectively, 2 infiltrations of collagenase in the
fifth digit and wanted surgery with good success. In
two patients with severe spasticity and Dupuytren’s
disease, collagenase was administered as off label
use with only moderate success in one patient. In
one of four patients with painful nodule-like disease
without extension deficit, collagenase was applied
and did not work. Radiation instead could decrease
pain.
Discussion: Risk for non-responders of collagenase
treatment are severe smokers, diabetic patients and
patients with diffuse nodular painful Dupuytren’s disease, as well as probably the M. Ledderhose.
Insufficient responders after one treatment of collagenase without CRPS reaction may benefit from a
second or third treatment or limited surgery.
Radiation is probably more effective to control pain
in nodule-like disease without extension deficit than
collagenase.
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A-0507 Opinions regarding the management of
pyogenic flexor tenosynovitis (tendon sheath
infection)
L. E. Bolton and L. C. Bainbridge
Pulvertaft Hand Centre, Royal Derby Hospital, Derby, UK

Background: Pyogenic flexor tenosynovitis (PFT) has
long been recognized as a severe infection of the
hand with the potential for disastrous outcomes if
inadequately treated. The mainstay of treatment for
over a century has been with emergent surgical
washout. More recent evidence suggests a potential
role for conservative management with a combination of intravenous antibiotics, elevation and splinting. We aim to assess current management of
pyogenic flexor tenosynovitis to guide further education and research into this potentially devastating
condition.
Method: An electronic survey was distributed via
email to all surgeons on the Pulvertaft database.
The survey was compiled by a group of hand surgeons and piloted within a tertiary centre for hand
surgery prior to dissemination. The questions were
focused on three clinical vignettes describing pyogenic flexor tenosynovitis of increasing severity. The
responses were analysed using SurveyMonkey.
Results: Almost 50% of respondents would proceed
to surgical decompression and washout even in
patients diagnosed within a few hours of onset. This
increased to 88% of respondents when treating a
patient who has had symptoms for several days and
failed a trial of oral antibiotics. The majority of
respondents would not consider flexor sheath
aspiration regardless of the clinical scenario. For
those advising surgical intervention, the majority
felt this should be performed within 24 h in all
three scenarios. More than 50% of respondents
would advocate active mobilization either immediately or as soon as possible regardless of the severity
of the infection. Almost all of the respondents would
use either general or regional anaesthesia for the
procedure and a two-incision technique with catheter
irrigation.
Discussion: Our survey demonstrates a huge variation among clinicians in the management of pyogenic
flexor tenosynovitis. Advice from the pre-antibiotic
era of emergent surgical debridement continues to
be followed by many and a proportion of surgeons
continue to use an open technique. The importance
of immobilization is often stated throughout the literature but many clinicians advocate early active
mobilization. Further study into the management
and outcomes of pyogenic flexor tenosynovitis is
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required to establish best practice guidelines for this
rare but potentially devastating condition.

A-0508 Defining displacement thresholds for
surgical intervention for distal radius fractures:
A Delphi study
Nick Johnson, Paul Leighton, Charles Pailthorpe,
Distal Radius Fracture Study Group and Joseph J Dias
University Hospitals of Leicester, UK

Aim: Distal radius fractures (DRF) are very common
yet controversy exist regarding which require treatment and this is reflected by significant variation in
the surgical intervention rate. Evidence regarding
which fractures would benefit from intervention is
varied and largely poor quality.
This study had three aims: to identify which radiographic parameters in distal radius fractures are
clinically important; quantify the threshold of displacement at which intervention should occur and investigate which patient factors influence the threshold of
the decision to intervene.
Method: A modified three round Delphi study was
carried out and responses were qualitatively
analysed.
Participants: The Delphi panel was composed of
three groups of national and international expert
surgeons:
1. Hand and wrist surgeons
2. Trauma surgeons
3. International researchers
Forty-six participants initially agreed to take part.
Forty-three completed the first round and all then
completed three rounds.
Participants were asked questions based around
case vignettes in patients of three ages (38, 58, 75
years). They were asked to rank radiographic parameters in order of importance, the threshold of displacement at which they would intervene and rank
which patient factors influenced their decision to
operate. Free text comments were sought throughout and explored.
Trial registration: The protocol was registered with
ClinicalTrials.gov (Identifier: NCT03126474).
Results: For all age groups, ulnar variance was
ranked as the most important extra-articular parameter followed by dorsal tilt, step was ranked as the
most important intra-articular parameter.
Agreed thresholds were the same for all parameters for patients aged 38 and 58. Surgeons
would intervene in patients aged 38 and 58 with
þ2 mm ulnar variance, 10 dorsal tilt, 2 mm step
and 3 mm gap. In patients aged 75, the agreed
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thresholds were 20 dorsal tilt, 3 mm step and
4 mm gap, consensus was not achieved for ulnar
variance.
Mental capacity, pre-injury functional level and medical co-morbidities were ranked as the three most
important factors influencing the decision to intervene.
Qualitative analysis suggested that pre-injury function
was the main theme within these factors.
Conclusions: Our findings provide useful advice about
which parameters should be measured and radiographic thresholds for intervention. These thresholds
may then be modified depending on important patient
factors. This information can help guide clinicians with
management decisions and reduce variation.

A-0510 Short to long-term follow-up of surface
replacement MCP arthroplasties
Allan Ibsen Sørensen and Anders Nilsson
Sahlgrenska University Hospital, Gothenburg, Sweden

Introduction: Resurfacing of the MCP joint with flexible implants is considered to be the Golden Standard
of the MCP joint arthroplasties. So far, few reports of
SR-MCP arthroplasty has been presented.
Material: This prospective study includes 79 patients
mean age 59 years (2286). One hundred and thirtyseven SR-MCP cemented arthroplasties with a
follow-up 62 months (2137). Main indications were
rheumatoid arthritis (RA) 104 joints and osteoarthritis
(OA) 33 joints. In the RA group, severe conditions with
volar sub- or volar dislocation were included.
Moreover, 7 Tupper arthroplasty and 2 joints flexible
silicone arthroplasties have been revised to SR-MCP.
Results: Preoperative ROM MCP mean was 45 (0–
88) and at last follow-up (FU) ROM was 41 (0–98),
p ¼ NS. VAS of pain at rest/activity was preop 51/
46 mm versus 7/16 mm at last FU, p < 0.01. Grip
strength preop 16 kgF (260) and at last FU 15 kgF
(044), p ¼ NS. Pinch grip preop 1.8 kgF (0.55.2)
and at last FU 2.4 kgF (05.8), p < 0.01. QDASH
preop 57 (2095) and at last FU 35 (289), p < 0.01.
Complications: No infections were recorded. Two
prostheses were revised to silicone implants due to
loosening and two due to instability. Estimated survival for 11 years was 95%. Eight RA patients with 13
joints had later joint instability due to insufficient collateral ligament and the collateral ligaments were
then reconstructed. Three of these joints still suffer
from instability.
Conclusions: SR-MCP arthroplasty in OA and RA
patients with stable joints have few complications
and improved significantly regarding qDASH, pain
and pinch. ROM were unchanged. For instable joints
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in RA patients, silicone prosthesis may be the first
choice option.

A-0511 Comparison between donor nerves to
motorize the free gracilis muscle transfer for
elbow flexion: A retrospective study of 55
consecutive cases in traumatic adult brachial
plexus injuries
Alvaro Baik Cho, Gustavo Bersani Silva, Marina Justi
Pisani, Jairo Alves, Raquel Bernardeli Iamaguchi,
Teng Hsiang Wei and Marcelo Rosa de Rezende
Hospital das Clı́nicas da Faculdade de Medicina da
Universidade de São Paulo, Instituto de Ortopedia e
Traumatologia, São Paulo, Brazil

Objective: The authors seek to determine which
donor nerve (spinal accessory, intercostal, median
or ulnar) results in better elbow flexion after microsurgical reconstruction.
Methods: Between February 2003 and October 2014,
59 patients with traumatic brachial plexus injury
were submitted to a free gracilis muscle transfer to
restore elbow flexion. Four patients were excluded
due to vascular failure of the transferred muscle,
infection or follow-up of less than 12 months. The
final study population was 55 patients. The patients
were divided in four groups according to the nerve
transferred to the gracilis: spinal accessory nerve
(SAN), intercostal nerve (ICN), motor fascicles of
the median nerve (MED) and motor fascicles of the
ulnar nerve (ULNAR). The British Medical Research
Council (BMRC) scale was used to evaluate elbow
flexion strength.
Results: Of the 55 patients enrolled, 54 were males
(98.2%) with a mean age of 28.9 years. The mean
follow-up period was 28 months. Thirty-six cases
obtained muscle strength M3 or M4 (65.4%): 6 M0
(10.9%), 4 M1 (7.2%), 10 M2 (18.2%), 13 M3 (23.6%)
and 21 M4 (38.2%). The mean interval to first
recorded M3 muscular strength was 16 months.
Patients stratified by donor nerve achieving ¼ M3
had the following distribution: SAN 83.3% (15/18)
SAN graft 50% (2/4), ICN 60% (3/5), ICN graft 33.3%
(1/3), MED 60% (3/5) and ULNAR 60% (12/20).
Conclusion: The comparison between different donor
nerves did not reveal a statistical superiority for any
of them in free gracilis muscle transfer in traumatic
lesions of the brachial plexus. However, the SAN
transfer showed a tendency to perform better followed by the ulnar nerve transfer.
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A-0512 Short to 11-year follow-up of SR-PIP
arthroplasty
Allan Ibsen Sørensen and Anders Nilsson
Sahlgrenska University Hospital, Gothenburg, Sweden

Introduction: Arthroplasty of the PIP joint with SRPIP has been an option to flexible prostheses or
arthrodesis. A number of complications have earlier
been reported related to SR-PIP arthroplasty.
The aim of this study is to report results of uncemented and cemented SR-PIP arthroplasties.
Material: This study is a prospective study of 93
women and 15 men and includes 126 SR-PIP arthroplasties with a follow-up to 11 years (115 joints with a
minimum of 1-year follow-up (FU)). Median age 63
years (2683). Main indications are rheumatoid
arthritis (RA) 25 joints. Osteoarthritic (OA) joints 89
and 13 other indications. In the RA group, few cases
with severe Boutonnière deformity or MCP arthroplasty in the same finger were included in the early
part of the study. Mean values are presented.
Results: Preoperative PIP joint ROM 37 (0–75) and at
1-year follow-up (FU) ROM was increased to 52
(16120) (p ¼ NS) and at last FU 47 (0120)
(p ¼ NS). VAS of pain at rest/activity preoperative
44/60 mm and at 1 year 6/18 (p < 0.01) and at last
FU 6/16 (p < 0.01). Grip strength preoperative 17
kgF (242) and at 1 year 18 kgF (140) (p ¼ NS)
and at last FU 17 (140) (p ¼ NS). Pinch grip preoperative 2.4 kgF (.05.7) and at 1 year 2.7 kgF
(.59.0) (p ¼ NS) and at last FU 2.6 (.56.8)
(p ¼ NS). Preoperative qDASH/PRWE 46/52 and at 1
year 31/28 (p < 0.05) and at last FU 35/31(p < 0.05).
Patients’ satisfaction at last FU was 69 mm (1100).
Eleven years estimated survival of implant in RA is
52% and OA 91%.
Complications: No infections. Loosening around the
stem of 15% of the prostheses at last FU. Eleven
joints revised to arthrodesis, three due to dislocation
in severe RA. Tenolyses in seven joints due to
adhesions of the extensor tendon. One stem was
re-positioned postoperatively due to incorrect position. Seven FDS tenodesis performed due to
hyperextension.
Conclusions: Arthroplasty with SR-PIP prosthesis
has unchanged ROM of PIP joints and strength but
pain and PROM improved significantly. A high amount
of soft tissue problems postoperatively is reported.
Survival of the prosthesis is high in OA but low in RA.
Severe RA cases with Boutoniere deformity should be
avoided.
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A-0513 Six-month to seven-year results of revision
of a wrist arthroplasty to new wrist arthroplasty

A-0515 Fractional lengthening of the volar forearm
muscles: An anatomical study

Allan Ibsen Sørensen, Peter Axelsson and
Christer Sollerman
Sahlgrenska University Hospital, Gothenburg, Sweden

Ahlam Arnaout and Caroline Leclercq
Institut de la Main, Paris, France

Introduction: The aim of this study was to review our
results of revision wrist arthroplasty to a new wrist
arthroplasty.
Methods and Materials: Maestro and Remotion
implants are two modular total wrist joint prostheses. These two prostheses were used for revision
of former KMI/UTW. All cases were bone grafted and
some combined with cementing. In 11 cases, almost
the whole carpus was gone and a new technique for
reconstruction of carpus with a structural bone block
was used.
Patients were evaluated pre- and postoperatively
with ROM, grip strength, visual analogue scores of
0100 mm (VAS) of pain and satisfaction. Functional
and general outcomes were evaluated using the
Quick-DASH
and
PRWE
questionnaires.
Radiographs were obtained pre-operatively and at
follow-up.
The procedure was performed in 18 patients: 5
men and 13 women. Median age was 6 years
(3276). All diagnosis except one were RA. Median
follow-up was 33 month (range 484).
Revision arthroplasty was performed with the
Maestro implant in 11 cases and the Remotion
implant in seven cases. Cement was used in six
cases.
Results: Wrist extension and flexion was preoperatively 29/27 and at follow-up 35/15. Radial/ulnar
deviation was 0/29 versus 12/24 postoperatively.
Grip strength, in kgF, was preoperatively 7 (range
218) and at follow-up 16 (726). VAS pain was preoperatively at rest/activity; 26/44 and at follow-up;
27/35. Quick DASH and PRWE scores were preoperatively 56, respectively, 57 and at follow-up 45 and 37.
VAS satisfaction at latest follow-up was 69 (098).
Seven years estimated survival is 87%.
No infections or dislocations were encountered,
but radio-graphically loosening of two Remotion
prostheses occurred and they were consequently
revised to total wrist arthrodesis. One excision of
an exostosis in carpus.
Conclusions: The short-term to midterm outcome of
this heterogeneous case series indicates that revision wrist arthroplasty could be an alternative to
revision to a total wrist arthrodesis.

Objective: Fractional lengthening is one of the surgical options for treating muscle contractures associated with spasticity of the upper limb. It consists
in multiple transverse tenotomies at the musculotendinous junction (MTJ). The goal is to lengthen
the tendon, yet preserving the continuity of the
muscle-tendon unit. The main pitfall of this technique is over-lengthening, and subsequent post-operative disruption of the muscle-tendon unit.
The aim of this anatomical study was to measure
the length of the muscle-tendon overlapping zone for
each individual volar forearm muscle, to define the
useful zone (UZ) for carrying out fractional lengthening, and to evaluate its feasibility for each flexor.
Methods: Dissections have been performed on 20
fresh adult cadaveric upper limbs. All the forearm
flexor muscles have been studied.
We defined for each muscle, the length of overlapping at the MTJ, and the UZ in which lengthening is
feasible without risk of disruption. A 3D mapping of
the tendon location within the musculo-tendinous
unit has been also performed after cross-sectioning
the MTJ.
Results: The UZ average length was 3.5 cm for the
FCR, 12.2 cm for the FCU, 4.4 cm for the FDS II,
5.9 cm for the FDS III, 4.9 cm for the FDS IV, 2.7 cm
for the FDS V, 6.5 cm for the FPL, and 7.6 cm for the
FDP.
Conclusions: According to our results, fractional
lengthening appears reliable, reproducible, and
effective for those muscles whose UZ is relatively
long (>5 cm), with homogenous results, that is, the
FCU (longest UZ of all the flexors), the FPL, the FDP,
and the FDS III. Regarding the FCR, the FDS II, and
the FDS IV, whose UZ is shorter and variable, the
feasibility of the procedure and the number of tenotomies should be carefully evaluated intraoperatively, on a case by case basis. And finally, the FDS
V useful zone is very short, with a thin and fragile
tendon in all cases, leading to a major risk of rupture.

A-0520 Metacarpal corrective osteotomy in patients
with Wassel type IV radial polydactyly
Jihyeung Kim, Seong Hwa Hong, Kee Jeong Bae,
Hyun Sik Gong, Young Ho Lee and Goo Hyun Baek
Department of Orthopaedic Surgery, Seoul National
University, College of Medicine, Seoul, South Korea
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Background: In the surgical management of Wassel
type IV thumb duplication, correction of the angulation deformity in the thumb metacarpophalangeal
(MCP) joint is one of the most important procedures
in order to prevent recurrence of the deformity and
instability in the joint. The purpose of this study is to
evaluate the correction of the angulation deformity of
the thumb MCP joint after metacarpal osteotomy and
the maintenance of the joint angle 2 years after
surgery.
Methods: We retrospectively reviewed 34 patients
with Wassel type IV thumb duplication who underwent surgical treatments and were followed up for
more than 2 years. Of them, 13 patients who underwent both soft tissue procedures and metacarpal
osteotomy for the reconstruction of the thumb MCP
joint were enrolled in this study. The average age at
the time of surgery was 11 months. We measured the
angle between the anatomical axis of the first metacarpal and that of the proximal phalanx of the thumb
on thumb posteroanterior (PA) radiographs at initial
visit. We repeated the measurement on PA radiographs immediate after surgery and 2 years after
surgery.
Results: The average angulation deformity of thumb
MCP joint was 25 (range 16–34) preoperatively.
During surgery, we performed metacarpal closing
wedge osteotomy at the level of metacarpal neck
after excision of the extra-digit and fixed the metacarpal bone with longitudinal K-wire. We removed
the K-wire 3 weeks after surgery. The average angulation of thumb MCP joint was improved to 2 (range
0–5) immediate after surgery. However, the average
angulation of the joint was worsened to 5 (range 0–
10) 2 years after surgery.
Summary: Metacarpal osteotomy is a very useful
procedure to correct the angulation deformity of the
thumb MCP joint effectively in patients with Wassel
type IV thumb duplication. Considering the residual
angulation deformity of thumb MCP joint 2 years after
surgery, 5 of overcorrection can be recommendable.

A-0531 Interpretation of ulnocarpal stress test in
different forearm rotations

Journal of Hand Surgery (Eur) 43(Supplement 2)
debates on the interpretation of the results of ulnocarpal stress test according to different forearm
rotation positions. The aim of this study was to analyze the correlation of positive results of ulnocarpal
stress test in different forearm rotations with specific
tender point of the wrist joint.
Methods: From March 2015 to February 2017, 54
patients who were diagnosed as ulnar impaction syndrome or ulnar styloid impingement syndrome by
MRI or arthoscopy were included. We performed
ulnocarpal stress test in forearm supination and pronation position and checked tenderness on dorsal
lunate and ulnar head area (point A) and ulnar
aspect of triquetrum and ulnar styloid area (point
B). We analyzed odds ratio and statistical significance
between positive physical examination and sites of
tenderness using Fisher’s exact test; p values
0.05 were considered statistically significant.
Results: Forty-six patients had tenderness on the
point A and finally diagnosed as ulnar impaction syndrome through consistent radiologic findings; subchondral sclerosis, subchondral cysts, and
‘‘kissing’’ lesions of the lunate, triquetrum, and
ulnar head. Among them, 40 of 46 patients had positive ulnocarpal stress test in forearm supination
position. Odds ratio of positive ulnocarpal stress
test in forearm supination and tenderness of point
A was 8.25 and it was statistically significant. Eight
patients had tenderness at point B and were diagnosed as ulnar styloid impingement syndrome with
radiographic chondromalacia between proximal triquetrum and the ulnar styloid. Six of eight ulnar styloid impaction syndrome patients had positive
ulnocarpal stress test in forearm pronation position.
There were 12 patients who were diagnosed as ulnar
impaction syndrome had positive ulnocarpal stress
test in both supination and pronation positions.
Conclusion: Patients who had positive ulnocarpal
stress test in forearm supination tend to have a tenderness on the luno-triquetral joint area and be diagnosed as ulnar impaction syndrome, and who had
positive ulnocarpal stress test in forearm pronation
tend to have a tenderness on the ulnar aspect of the
triquetrum and ulnar styloid area and be diagnosed
as ulnar styloid impingement syndrome.

Hanvit Kang1, Jin Hyung Lim2, Il Jung Park1 and
Joo Yup Lee1
1
Department of Orthopedic Surgery, The Catholic
University of Korea
2
Department of Orthopedic Surgery, Gyeongsang University

A-0532 Physeal bar resection under guidance with a
navigation system and endoscopy for correction of
distal radial deformities after growth plate arrest

Purpose: Ulnocarpal stress test is an essential physical examination for differential diagnosis of
ulnar-sided wrist pain. However, there were some

Yoshinori Takemura1, Narihito Kodama1, Kosei Ando2,
Kensaku Kuga3, Yoichiro Kuyama4 and Shinji Imai1
1
Department of Orthopaedic Surgery, Shiga University of
Medical Science
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2

Department of Orthopaedic Surgery, Yasu Hospital
Department of Orthopaedic Surgery, Japan Community
Health Care Organization Shiga Hospital
4
Department of Orthopaedic Surgery, Shiga Medical Center
for Children
3

Objective: Growth arrest after trauma may be caused
by the formation of a physeal bar across the physeal
cartilage. Without treatment, the resulting angular
and longitudinal growth disturbance will progress
throughout the remainder of a child’s growth periods.
Langenskiöld introduced physeal bar resection to
reestablish growth and to prevent progressive limb
shortening and angular deformity. However, this
method is a demanding procedure and is not
always successful. The extent and location of the
physeal bar should be determined accurately. In
addition, the physeal bar must be resected completely and the normal physis must be retained
undamaged.
Navigation systems have been introduced for
intraoperative guidance to obtain better accuracy
while endoscopy has been introduced to allow minimally invasive surgery. An endoscope has an intrinsic
light source and the ability to magnify images of a
narrow or closed space. Their use enables intraoperative identification of the extent of a physeal
bar and allows more accurate surgery.
We describe illustrative cases of premature distal
radius physeal arrest treated by Langenskiöld’s
method using a navigation system combined with
endoscopy.
Methods: During the operation, we used a
3-dimensional imaging system (ARCADIS Orbis 3D;
Siemens, Munich, Germany), with the capacity to
create a 3-dimensional image (axial, coronal, sagittal). These scan data were transferred to the CTbased navigation system (Kolibli navigation station
2.0; BrainLAB, Feltkirchen, Germany). The operation
was performed under general anesthesia. Then, two
threaded pins were inserted into the shaft of the
radius. A fixed-based tracker was connected to
these pins. A high-speed handpiece attached to a 4mm diameter drill was connected to the universal
tracker. Using this navigation system, we were able
to identify the location of the physeal bar and the
direction of drilling in three dimensions (axial, coronal, sagittal). The drill was passed into the physis
along the physeal bar under navigation. Then the
cavity made by drill was irrigated and dried with a
narrow suction tip, and a 1.9-mm, 30 endoscope
(Stryker, Kalamazoo, MI, USA) was introduced dry
into the canal produced to check the accuracy of direction and resection of the physeal bar. This maneuver
(drilling under navigation, followed by irrigation,
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suction, and endoscopy of the canal) was repeated
until the physeal bar was completely resected. After
resection of the physeal bar, the cavity in the bone was
filled with bone wax. After operation, the wrist was
immobilized in a cast for 2 weeks and checked by
radiography at outpatient department visits every 6
months until the growth plate close.
Results: We performed this method for premature
distal radius physeal arrest cases. After operation,
the deformities of all cases have been improved.
The recurrence of physeal arrest dose not happened.
Conclusion: Growth arrest after trauma causes
severe
deformity
and
loss
of
function.
Langenskiöld’s method provides excellent treatment,
but is very demanding. We consider that the combination of both tools is more suitable than the technically demanding Langenskiöld’s method alone.

A-0533 Influence of distal radius fracture internal
fixation on social and psychological patients wellbeing in late post-operative period
Maksim E. Sautin1, Bella Gazimieva2 and Igor Golubev3
1
European Clinic of Sports Traumatology and Orthopaedics
(ECSTO), Moscow, Russia
2
Sechenov First Moscow State Medical University (FMSMU),
Moscow, Russia
3
N.N. Priorov National Medical Research Center of
Traumatology and Orthopaedics (CITO), Moscow, Russia

Objectives: The aim of the study was to analyze the
attitude of patients to surgical treatment of distal
radius fractures by fixation with plates and its
impact on their social and psychological condition
in a late postoperative period.
Methods: We have proposed a questionnaire of 19
questions, assessing the quality of life of patients
after distal radius fracture fixation. Questions consider patients’ concerns while planning surgical
treatment, rehabilitation and life after surgery.
We questioned 31 patients after open reduction
and internal fixation of distal radius fractures with
DVR or VA-LCP plates from 2010 to 2017.
Among the participants, the number of male
patients was 9 (29%), female – 22 (71%). The average
age was 55 years, with median of 59, minimum – 27,
maximum – 82 years. Mean time elapsed since
operation was 1183 days, with a minimum of 95 and
maximum of 2442 days. The study included patients
undergoing surgery both with and without wrist
arthroscopy. Removal of the plate was considered
an exclusion criterion.
Results: We analyzed the patients’ answers.
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-61.3% (19) believe their lives changed after the
operation.
-41.9% (13) of patients think about the plate routinely or during physical activity.
-74.2% (23) of patients frequently discuss their
operation, 83.9% (26) would easily joke about it.
-16.1% (5) of patients use the operated hand less.
-77.4% (24) think the strength in the hand did not
change after the operation, in 22.6% (7) it became
weaker.
-12.9% (4) of patients think the limb would move
better without fixator.
-83.9% (26) see no visible difference in their hands.
-6.4% (2) needed to cover the surgical scar.
-19.4% (6) feel the plate under the skin.
Only 12.9% (4) consider removing the implant. For
most of them (51.6% – 16), secondary surgery was
the main reason not to. If it was, hypothetically,
removed, 74.2% (23) of the questioned would throw
it away rather than keeping it.
-3 (9.7%) of the patients had encountered any complications while passing the airport metal detectors.
-12.9% (4) had the need of written confirmation of
having the implant.
-1 patient (3.2%) was denied an MRI due to having
an implant.
Finally, none of the patients doubted choosing surgery and all of them, faced with the choice again,
would choose the same.
Conclusion: The results of the study confirm the
effect of the operation and implant presence on the
social and psychological well-being of patients.
Subjects actively and in detail answered the questions. The questionnaire helped to form an idea of
the attitude of patients to having metal implants in
their bodies and its effect on their daily life.

A-0539 Avanta Preflex silastic implant in
metacarpophalangeal joint arthroplasty in
rheumatoid arthritis
Shosuke Akita, Shigeyoshi Tsuji, Koji Yachi,
Takaaki Noguchi and Jun Hashimoto
Osaka Minami Medical Center, Kawachinagano, Japan

Background: Silicone metacarpophalangeal (MP)
joint arthroplasty is a valuable option for the treatment of ulnar drift in the hands of patients with rheumatoid arthritis (RA). There are two designs for
silicone MP joint arthroplasty. One is the straight
type (Swanson or Avanta/Sutter), and the other is
the preflexed type (NeuFlex or Avanta Preflex).
There are many reports of the results with each
implant. However, to the best of our knowledge,
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there have been no previous reports about the
results of the Avanta Preflex implant.
Objectives: The purpose of this study was to evaluate
the short-term outcomes when the Avanta Preflex
implant was used to treat RA patients with ulnar drift.
Methods: A retrospective review of Avanta Preflex
silicone MP joint arthroplasties was performed in
26 patients (32 hands, 128 implants) with RA.
Patients were evaluated at an average of 48 months
(minimum follow-up period, 24 months). Objective
results included grip strength, ulnar drift, extensor
lag, and arc of motion measurements at the MP
joints. Preoperative and postoperative data for grip
strength, ulnar deviation, and finger motion were
compared using the paired two-group t-test. The
level of significance was set at p < 0.05.
Anteroposterior and lateral radiographs were
obtained at the time of latest follow-up for all fingers.
The radiographs were reviewed for erosions adjacent
to the silicone implant and implant fractures.
Subjective results were evaluated with visual analogue scale (VAS) scores, which measured pre- and
postoperative pain at rest and during use, hand function, and cosmetic appearance. Patient satisfaction
was noted.
Results: The mean grip strength improved from
5.0 kg preoperatively to 6.5 kg at the time of final
follow-up (p ¼ 0.023). The mean ulnar drift improved
from 33 preoperatively to 14 at the time of final
follow-up (p < 0.001). The mean arc of motion of the
MP joints improved from 28.4 preoperatively to 45.1
at the time of final follow-up (p < 0.001). The mean
extension deficit of the MP joints improved from 55
preoperatively to 20 at the time of the final follow-up
(p < 0.001). At the final follow-up examination, radiographic evaluation revealed that 4 (3%) of the
implants were definitely fractured and 98 (77%)
were intact or mild angulation. The VAS assessments
(010) showed overall decreases in pain at rest and
with use and improvements in hand function and cosmetic appearance. Statistical analysis showed a significant improvement in cosmetic appearance
(p ¼ 0.01). Twenty-three patients (90%) were satisfied
with their results.
Conclusions: Arthroplasty of the MP joints with the
Avanta Preflex implant provides a more functional
arc of motion and improvement of grip strength and
appearance in short-term follow-up. The Avanta
Preflex implant appears to give similar results to
those obtained with other silicone implants in RA
patients.
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A-0545 fingertip reconstruction with occlusive
dressing: Clinical results and biological analysis of
the dressing contents
Isabelle Pluvy, Daniel lepage, Marie Panouillères,
Damien Feuvrier, Laurent Obert and Francois Loisel
Orthopedic, Traumatology and Hand Surgery Unit,
University Hospital CHRU Besancon, France; Research
Unit, Nano Medicine, Medical School, University of
Bourgogne, Franche-Comte, France

Aim: To evaluate the fingertip reconstruction with
occlusive dressing and explore the mechanisms
and the mediators of this ‘‘fingertip regeneration.’’
Patients and Methods: Thirty-eight patients, 4
females, with a mean age of 47.2 (2273) who sustained a fingertip injury (amputation 20% amputation
with crush: 80% – Zone1: 50%, Zone 2: 40%, Zone 3:
10%) have been treated with occlusive dressing
(occlusive dressing – tegaderm – each 6 days
during 36 weeks). Two evaluations have been conducted: (1) prospective clinical analysis with a final
assessment at 1 year by an independent operator to
measure the aesthetics and functional results
(Weber, Semmes Weinstein monofilament, QDash;
(2) a biologic analysis of the dressings in order to
search microorganisms, cytokines, and growth factors (19 cases). Statistical tests have been conducted
on quantitative and qualitative variables.
Results: Of 38 patients, 33 have been reviewed with a
mean follow-up of 16.4 months (1225) Among the
33 patients reviewed, the healing was acquired in 4.1
weeks (36) with 4 dressings (36). The thickness of
the fingertip was excellent in 40% and good in 60%.
Eight percent of patients were satisfied or very satisfied. Weber test reached 5 mm for the fingertip
reconstruction (3 mm for the opposite side),
Semmes Weinstein was 4.1 (3.7 opposite side).
Quick dash reached 13.8 (1120). Twenty percent
have cold intolerance without correlation with injury
or functional results. Forty percent of patients had
dysesthesia during 1.2 months (12). Bad smell
was considered as a problem in 20% of cases.
There were no infections on this series. The delay
to return to work was 5 weeks (36 weeks). The
analysis of the dressing exudates brings to light a
pullulement of saprophyte bacterium of the skin but
also pathologic species, different at each week, and
presence of angiogenic factors (PDGF, VEGF, EGF).
Discussion and Conclusions: 17 publications, 14
series (2 comparatives) with 382 patients have been
published concerning occlusive dressing with good
and reproducible results. Before 2001, authors
(Mennen, Quell) have reported large series with
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weber of 4 mm after 2 months of dressing with no
infection.
After 2001, the use in Burn (Prommersberger),
assessment by US (Hoigné) of the regenerated fingertip and biological analysis of the containt of the
dressing (Lasserre) have been published. The occlusive dressings remain a reliable and reproducible
alternative for treatment of fingertip injuries in
zones 1 and 2. This reconstruction seems to depend
on bacterium pullulement and cellular growth factors liberation. Our work is the first to report clinical
and biological assessment.

A-0546 Anatomical study of the anconeus muscle
Verónica Jimenez-Dı́az, Lorena Garcı́a-Lamas,
Miguel Angel Porras-Moreno and David Cecilia-López
12 de Octubre University Hospital, Madrid, Spain

Objective: The aim of this anatomical study was to
clarify the anatomy of the origin of the anconeus in
the lateral epicondyle and to define the anatomical
variants and innervations patterns of this muscle as
well as the distance of nerve branch in relationship
with the lateral epicondyle.
Methods: Fifty-five elbows from 30 formulated cadavers with Cambridge solution were dissected.
Thirteen cadavers were males and seventeen were
females with ages between 62 and 98 years. Mean
age was 76 years. Twenty-eight elbows were right
and twenty-six were left. We studied the macroscopical shape of the anconeus muscle, the exact origin
in the epicondyle and insertion in the ulna as well as
the innervation patterns and the relationships with
the surrounding structures. Measurements were
made with a digital calibrator (TopCraf).
Results: We observed a close relationship between
the lateral joint capsule of the humero-ulnar joint
and anconeus muscle. We observed a clear continuity
between medial head of triceps and anconeus
muscle in 19 specimens. We observed a double
innervation pattern in anconeus muscle through a
recurrent branch of posterior interosseus nerve in
15 of 54 elbows.
The entry point of the branch into the anconeus
muscle was measured in relationship with posterior
border of epicondyle at 0 , 30 , 45 , and 90 of elbow
flexion. The horizontal distance was 11.36 mm
(9.312.87), 12.5 mm (10.1813.91), 13.98 mm
(11.7615.59), and 16.87 mm (14.5619.04), respectively. The vertical distance, in relationship with
transepicondylar axis, was 2.34 mm (07.57),
4.21 mm (08.61), 8.21 mm (4.9211.32), and
13.32 mm (11.5815.59 mm).

SS106
These data demonstrate a growing horizontal and
vertical distance between the entry point of the anconeus nerve branch with the increase of elbow flexion
degrees. This distance is higher in men.
Conclusions: This complete anatomical study of
anconeus muscle with the description of the relationship between the anconeus motor branch and the
lateral epicondyle and its variation with elbow flexion,
as well as its possible involvement in the lateral pain
of the elbow and the demonstration of the existence
of a pattern of double innervation to the anconeus
through a recurrent branch of the posterior interosseous nerve can help to better understand of both the
anatomy of this muscle and the possible causes of
pain in this area.

A-0547 A novel use of QR code stickers after
orthopaedic plaster application
G. Fieraru, A. T. Gough, R. Middleton, P. Gafney,
M. Butler and R. J. Kincaid
Trauma and Orthopaedic Department, The Royal Cornwall
Hospital, Truro, UK

Objective: We have developed a novel solution to
ensure that information and contact details are
always available while a patient is in plaster. A roll
of tape is applied over the outside of the plaster containing both phone numbers and a Quick Response
(QR) code. When scanned with a smartphone, the
code loads the plaster team’s webpage from the hospital website, containing information and videos
including enhancing patient recovery.
Methods: A unique roll of tape was designed and
distributed to apply on all plasters. On returning to
the plaster room, patients filled in a questionnaire
about their use of the tape. A total of 101 patients
were surveyed between November 2015 and
February 2016. The questionnaire contained 10
binary questions.
Results: Ninety-seven per cent had a sticker on their
plaster when they returned to clinic; 19% of patients
scanned the QR code; 56% of patients had a smart
phone, which could be used a QR code reader; 95% of
the people who scanned the QR code found the information useful; and 9% of patients used the contact
details on the plaster to seek advice.
Conclusion: The use of the QR code for advice about
plaster problems has not been previously used. Our
results show that this is an effective tool in the
proactive management of plaster problems and
patient reassurance. Now we are developing a portfolio of information accessible to our patients using
the QR code.
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A-0551 Bone defect at hand level solved by the
induced membrane (Masquelet) technique
Isabelle Pluvy1, Gauthier Menu1, Agathe Alvernhe1,
Damien Feuvrier1, Marie Panouillères, Laurent Obert1,
Vivien Morris2, A. Tchurukdichian2 and
Francois Loisel1
1
Orthopedic, Traumatology, and Hand surgery Unit,
University hospital CHRU Besancon, France
2
Research Unit, Nano Medicine, Medical School, University
of Bourgogne, Franche Comte, France

Introduction: Twenty-six cases of bone defects in the
hand were treated using the induced membrane
technique, thereby avoiding the need for allograft,
microsurgery and amputation.
Methods: Twenty-three patients (mean age 51.7
years, 85% males, 65% work-related accident) with
26 bone defects in the hand were included prospectively in the study at three participating hospitals.
Nineteen cases were traumatic and seven were
septic. The bone defect was at least one phalanx
long and averaged 2 cm (0.5–7) in length. Thirtyeight percent of the injuries were extra-articular.
All cases were treated using the induced membrane
technique which consisted of stable fixation (with flap
if necessary) and filling the void created by the bone
defect by a cement spacer (PMMA). The second stage
of the treatment was performed 3.7 months (1–14)
after the first stage; the cement was removed and
the void filled with cancellous bone taken from the
distal radius in 22/26 cases. Bone union was evaluated prospectively on X-rays and CT scans (if needed)
of each case by a surgeon not involved in the treatment. Failure was defined as nonunion at 1 year or
uncontrolled sepsis at 1 month.
Results: Two of the bone defect cases failed to
achieve union. No septic complications occurred
and all initially septic cases had resolved. Bone
union was achieved in 5 months (1–14) in 92% of
cases. Two biopsies provided evidence that osteoid
tissue was created by the Masquelet technique.
TAM of injured finger reached 114 (20–250). The
QuickDASH was 19 (4–40) and return to work was
possible after 6 months (1–24).
Conclusion: Masquelet first described 35 cases of
large tibial nonunion defects treated by the induced
membrane technique in which the defect was filled
with cancellous bone. The cement spacer induces a
foreign body membrane (neo-periosteum) that acts
as a biological chamber. In animal models,
Pellissier and Viatteau showed that this membrane
secreted growths factors (VEGF, TGFbéta1, BMP2)
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and was osteoinductive for cells. This technique can
be used in emergency or septic conditions where the
bone defect cannot be treated by shortening. It allows
early mobilization and does not require microsurgery
to achieve bone union.

A-0553 Mechanisms of failure in base of thumb
implant arthroplasty: A systematic review
David J Hunter-Smith, Dasun Ganhewa, Rui Wu,
Michael P Chae, Vicky Tobin and Warren M Rozen
1
Department of Plastic and Reconstructive Surgery,
Frankston Hospital, Peninsula Health, Frankston Victoria,
Australia
2
Monash University Plastic and Reconstructive Surgery
Group (Peninsula Clinical School), Peninsula Health,
Frankston, Victoria, Australia

Objective: The objective of the current systematic
review was to identify the complications leading to
implant failure in basal thumb arthritis
Methods: The systematic review was performed
according to the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA)
guidelines. The medical data bases PubMed,
Medline, Embase and Cochrane data base of systematic reviews were searched on 27th May 2017
using a Boolean combination of key word and Mesh
terms. A bibliographic hand search was done for all
articles included for full-text review and all relevant
review articles in the past 10 years.
The identified implants were grouped by design
concept in to five groups: Total joint replacement,
hemiarthroplasty, interposition with no, partial and
total trapezial resection. The number of reported
complications was combined for each implant
design group and overall by simple addition.
Implant-years were calculated by multiplying
number of arthroplasties in each study by the study
mean length of follow-up. The rate of each complication was calculated for each implant design group,
and an overall rate as a proportion of the number
of cases with each complication divided by the total
number of Implant-years for each design group. A
10-year rate of complication was calculated subsequently and expressed as a percentage.
Results: A total 128 articles were included post full
text review. Four articles were level I, 1 level II, 21
level III, 102 level IV. A total of 5299 arthroplasties in
5576 patients were identified; 82% were done on
females and 55% on the dominant hand. The mean
age of the patients ranged from 51 years to 71 years,
and the mean length of follow-up of the studies
ranged from 4 months to 196 months (16 years). A
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total of 54 separate implant types for base of thumb
arthritis were identified; 20 total joint replacements,
5 hemiarthroplasty, 12 interposition with partial trapezial resection, 15 interposition with total trapezial
replacement, and 2 interposition with no trapezial
resection.
Eleven implant-related complications were identified which lead to at least revision of one implant.
The overall 10-year revision rate for all implants
combined from most common to least common:
Aseptic loosening (6.19%), dislocation (5.43%), persistent pain (3.77%), subluxation (1.03%), fracture of
implant (0.91%), peri-prosthetic fracture (0.83%), foreign body reaction (0.79%), infection (0.59%), osteolysis (0.48%), implant subsidence (0.44%), and
periprosthetic ossification (0.16%)
Conclusions: The evidence supporting the use of
implant arthroplasty must be improved by means of
prospective studies with long-term follow-up. Many
types of implants of different design concepts, materials used, and methods of fixation have been
invented to over the past 50 years. The top three
complications leading to implant failure were aseptic
loosening, dislocation, and persisting pain. Designs
susceptible to aseptic loosening were total joint
replacements and hemiarthroplasties. All designs
were susceptible to dislocation. Implant revision
due to persisting pain was higher in designs used
with partial trapezial or no trapezial resection and
lowest in the total joint replacement and interposition
with total trapezial resection groups.

A-0554 Wide-awake flexor pollicis longus and
digital nerve repairs on patients in the prone
position
Thomas Apard1, Yann Erwan Favennec1,
Gilles Candelier1, Daniel Mckee2 and Donald
H. Lalonde2
1
Center of Hand Surgery, Private Hospital of Saint Martin,
Caen, France
2
Plastic Surgery, Dalhousie University, Saint John, New
Brunswick, Canada

Objective: Wide-awake, local anesthesia, no tourniquet hand surgery is a growing field of hand surgery
with many advantages described in the literature.
The goal of this study is to validate this technique
with the patient in prone position for the flexor
tendon and nerve repairs of the thumb.
Method: We describe our first experience using this
technique with eight patients positioned on his abdomen (prone) under WALANT anesthesia. We performed a primary repair of a laceration of flexor
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pollicis longus (FPL) and both palmar digital nerves
(DN) at the level of the proximal phalanx for three
patients, a FPL repair for two patients, a DN repair
for two patients and an exploration of the wound for
one patient. The patients were positioned in a prone
position during the injection of local anesthesia and
for surgery. We injected local anesthesia (20 cc of 1%
lidocaine with 1:100,000 epinephrine: 2 cc of bicarbonate 8.4%) using tumescent local anesthesia technique. Waiting at least 30 min after injection and
before cutting is important to achieve maximal
vasoconstriction.
Result: There was no need for any additional local
anesthesia injections or sedation. No tourniquet was
required, and visualization was excellent.
In the usual supine position with the patient on his
back, the wrist is supinated and the thumb position
causes the surgeon to tilt his head to accommodate.
We found the prone position offered improved exposure of the palmar thumb because it tends to lay flat
against the table. This was especially advantageous
when we performed wide-awake microsurgical digital nerve repair.
The prone position can also be helpful to decrease
hand movement during local anesthetic needle insertion. Two patients were somewhat anxious in the
beginning, so the prone position was helpful since it
made it harder for them to look at his hand. The
patients were comfortable lying on their abdomen
with a pillow under the shoulder for head comfort.
After the repair, he was able to move the thumb without difficulty when we asked him to so we could perform the intraoperative total active movement
examination.
Conclusion: With wide-awake surgery, we were able
to enjoy the advantages of prone position for thumb
FPL and digital nerve microsurgery repair, while
avoiding the risks associated with prone position in
patients under general anesthesia. We were able to
educate the patient with verbal postoperative instructions as we closed the skin and applied the splint.
The ideal patient positioning for wide-awake hand
surgery is where both the patient is fully comfortable
and the surgeon gains technical advantages and
improved visualization from the positioning. We suggest that surgeons consider the prone position for
thumb surgery in the wide-awake patient.
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A-0556 Dual mobility trapeziometacarpal
prosthesis for active people
Thomas Apard, Yann-Erwann Favennec and
Gilles Candelier
Center of Hand Surgery, Private Hospital Saint Martin,
Caen, France

Objective: Despite of good results at midterm followup, implantation of a trapeziometacarpal prosthesis
(TMP) in active patients is still controversial. The aim
of this prospective monocentric study was to analyze
the outcome of a dual mobility TMP permitting a specific early active rehabilitation program, and thus to
evaluate the duration of sick leave.
Method: Between June 2015 and June 2016, 15 working female patients, aged between 43 and 63 years,
have been treated with a dual mobility TMP MaiaÒ
(LepineTM, France) for thumb arthritis after failure
of conservative treatment (intra-articular steroid
injection and customized splint). At 48 h post operative, self-active motion was encouraged in the daytime and splinting was advised at night during 1
month.
All the patients have been evaluated clinically
(mobility, visual analogue scale of pain, PRWE
score), and radiologically at 1-month and 1-year
follow-up. The duration of sick leave and the condition of the return to work were noted.
Results: Clinically, the PRWE and VAS scores were
77.7 and 8.3 before surgery, 13.9 and 1.14 at 1-month
follow–up, and 3.9 and 1.0 at 1-year follow-up. There
was no infection and no complex regional pain syndrome. The Kapandji score of opposition of the first
column was 10 for all the patients.
The radiological examination at 1-month and 1year follow-up did not showed any mobilization or
radiolucent lines of the cup or stem. The mean duration of the sick leave was 52.5 days (extremes 30 and
60). Thirteen patients returned to work at the same
job and two changed their activity.
Conclusion: There is no study about the treatment of
basal thumb arthritis with a TMP in working population. Theorically, the trapeziometacarpal prosthesis
would be the best option for a faster return to work
in comparison with a trapeziectomy, but the implantation of a total arthroplasty in young people is still
controversial.
Furthermore, the 3 to 4 weeks immobilization of
the thumb column is usually recommended after
TMP implantation: The risks are the dislocation
(maybe resolved with a dual mobility) and the lack
of osteointegration of the cup coating. In this study,
the dual mobility with early active rehabilitation permitted to have 52.5 days of sick leave. There was no
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problem of osteointegration of the cup at 1-year
follow-up in this short series. The dual mobility trapeziometacarpal prosthesis is a very good option for
working people.

A-0557 Ultra-thinned pedicled groin flap to salvage
degloved ring fingers: A report of four cases
Adeline Cambon-Binder, Violaine Beauthier-Landauer,
Alain-Charles Masquelet and Alain Sautet
Saint-Antoine Hospital, Paris, France

Objective: Non-replantable ring finger avulsions
generally require amputation at the first phalanx or
the metacarpal level. Our purpose was to report our
experience of salvage of degloved fingers, class III
according to the Urbaniak classification (J Hand
Surg Am 1981) using a pedicled ultra-thinned groin
flap.
Methods: Four slim patients aged from 16 to 24 years
had a complete degloving of their ring finger with
intact interphalangeal capsuloligamentous apparatus. The amputated fragment included the distal phalanx. It was lost in two patients and not suitable for
replantation in two others. The groin flap was harvested from the lateral groin area with an 8 cm long
tubed pedicle and immediately defatted to a mean
thickness of 4 mm (3–5 mm). It was then wrapped
around the digit. All donor sites were closed primarily. Postoperatively, the patient mobilized the finger
immediately at least 30 min twice per day. Flap division of the pedicle was performed after 3 weeks. Last
follow-up examination included measurement of the
pain level, the cold tolerance, the total active motion
(TAM), and aesthetic evaluation by the patient.
Results: Finger salvage was successful in all
patients. A partial flap loss occurred after 10 days
postoperatively in one patient, at the junction with
the recipient area. After excision of ischemic tissues,
the flap could cover the volar aspect of the digit,
while a full-thickness skin graft was applied on the
dorsal aspect. At a mean follow-up of 8 months (6 to
14), all the patients were satisfied with the aesthetic
result and reported no pain or cold intolerance. TAM
was 180 in average (range 170 to 190 ).
Conclusions: Ultra-thinned groin flap is a viable
option to cover degloved digits when replantation is
not feasible or failed, avoiding additional loco-regional donor site morbidity. The functional and aesthetic
results were satisfactory in all our cases.
Requirements are integrity of the proximal interphalangeal joint, the flexor superficialis tendon and the
central slip of the extensor tendon. An intensive
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postoperative physiotherapy regimen is crucial to
achieve a complete arc of motion of the digit.
A-0558 A double plating technique to treat proximal
ulnar comminuted fractures: A retrospective multicentric study
Gauthier Menu, Camille Echalier, Agathe Alvernhe,
Severin Rochet, Julien Boudard, Daniel Lepage,
Gregoire Leclerc, Pauline Sergent and Francois Loisel
Orthopedic, Traumatology and Hand surgery Unit,
University Hospital CHRU Besancon, France; Research
Unit, Nano Medicine, Medical School, University of
Bourgogne, Franche-Comte, France

Introduction: Comminuted fractures of the proximal
ulna are severe injuries often associated with bone
and ligament injuries of the elbow joint (Monteggia
lesion, radial head fractures, dislocation or the
elbow). The treatment of these fractures is very
demanding and the functional results often fair due
to associated injuries.
In a multicentric retrospective study, we report the
results of the treatment of these fractures fixed by a
double plate technique. The aim was to evaluate the
fiability of the fixation and to compare it with other
series fixed by two plate in term of bone union, function of the elbow joint, and complications due to
plates).
Method: Twenty-four patients with an average of age
of 45 years (3267 years) sustained a comminuted
proximal ulna fracture between 2002 and 2012. The
fractures were associated in five cases with a
Monteggia type lesion, in two cases with elbow dislocation, and in four cases with a Mason 3 radial head
fracture. Four patients had an open fracture. These
comminuted ulna fractures included nine Mayo Clinic
IIIB fractures. Bone fixation was performed with
third-cylinder tubular plates or anatomical Medartis
plate, one plate on each side of the proximal ulna
allowing more versatile solutions for screw insertion.
Results: With a minimum follow-up of 2 years (2456
months), 21 of 24 patients achieved bone union with a
delay of 3.5 months. No septic complications
occurred. In 72% cases, Morrey score indicated
excellent to good results with a mean score of 84.
Mean flexion reached 128 (90 140 ), lack of extension reached 15 (0 35 ). Pronation reached 84
(65 90 ) and supination 70 (10 90 ). Two nonunions with stiffness have been treated by arthrolysis
and new fixation.
Discussion: In the reported series of fixation by plate
of proximal ulna fracture, 20% of patients need the
removal of the plate. On the other hand, the anatomy
of proximal ulna has been rediscovered recently with
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the definition of the PUDA (posterior angulation). A
single straight plate on the dorsal crest remain unlogical due to the posterior angulation of the proximal
ulna (6 on the first 6 cm of the ulna in 96%of patient).
There is no report in the literature of technical point
of fixation concerning complex fracture of ulna. Two
plates mean twofold more solution of fixation. This
fixation remains easy to perform and allow with a
stable anatomic reconstruction of the ulna to win
time to solve others injuries in the spectrum of complex injuries of the elbow.

A-0560 Periphalangeal steel wire loop pullout
technique in proximal interphalangeal joint fracture
dislocation
Ho-Jung Kang1, Won-taek Oh2, Sang-yun Lee1,
Jung Jun Hong1, Il-hyun Koh3 and Kam Jinhwa1
1
Gangnam Severance Hospital, Seoul, South Korea
2
Severance Hospital, Seoul, South Korea
3
Yong-in Severance Hospital, Yong-in, South Korea

Introduction: The purpose of this study was to analyze the clinical results of seven PIPJ fracture dislocation patients treated with periphalangeal steel wire
loop pullout technique.
Material and Methods: From May 2002 to November
2016, among 108 patients with PIPJ fracture and dislocation, we retrospectively analyzed 7 patients (3
men and 4 women) underwent surgical treatment
with periphalangeal wire loop pullout with 40
steel wire (ETHICON, Somerville, USA). Among
seven cases, one female patient was operated at
another hospital and after revision surgery at out
hospital. The mean follow-up period was 36 weeks,
with an average age of 32.4 years (range 13–68
years). Two of the seven cases were in the fourth
finger and five cases were in the fifth. The central
slip avulsion was in four cases and the volar plate
avulsion was in three cases. In four cases, wire
loop pullout was performed alone. In two cases, the
associated fracture was fixed with K-wire and extension block pinning was added in one case. In all
cases, wire was removed 4 weeks after surgery.
The radiologic results were evaluated by plain radiographs, and then fracture fusion and postoperative
subluxation of the joint were assessed. Clinical
results were evaluated by modified Green and
O’Brien score, which included range of motion, VAS
score, and grip strength.
Results: Three cases of volar avulsion were hyperextension injuries, and four cases of dorsal avulsion
were injured by direct contact injury. In two cases
with fracture fixation with K-wire, the fracture
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involved approximately 20% of the joint surface and
was performed for additional stabilization. In all
cases, the pain decreased (VAS 6.9 to >1.7) and the
active range of motion of the PIPJ was restored to
about 80% of the normal range (0120), with a flexion
average of 99 and extension average of 5.7 . In
evaluating through modified Green and O’Brien
scale showed excellent results in four cases, good
in two cases, and fair in one case. Mild flexion contracture and buttonhole deformity occurred in one
each case, but the treatment was completed after
the dynamic splint. Imaging results showed that the
joint congruency was maintained without subluxation
in all cases. Fragmentation and resorption of bone
fragments occurred in one each case, but the clinical
outcome was not affected.
Conclusion: In the treatment of PIPJ fracture dislocation involving less than 2030% of the joint surface, periphalangeal steel wire pullout technique is
simpler than the conventional method, no damage to
the neurovascular bundle, and can easily adjust the
tension because the wire is passed through the skin
and fixed outside the body using a button. Treatment
with this method has satisfactory clinical and radiological results and is considered as a recommended
treatment method.

A-0564 Joint arthroplasty with osteochondral
grafting from the knee for posttraumatic or
degenerative hand joint disorders
Narihito Kodama, Yoshinori Takemura, Kosei Ando and
Shinji Imai
Shiga University of Medical Science, Shiga, Japan

Objective: To describe the operative procedure and
report the clinical outcomes of articular surface
reconstruction for various hand joint disorders
using autologous osteochondral grafts from the
knee.
Methods: Twelve patients underwent articular surface reconstruction for hand joint disorders with
autologous osteochondral grafts from the patellofemoral joint. Mean patient age was 36 years (range
1554 years). The patients were followed for an average
of
46
months
(range
1289 m).
Metacarpophalangeal joint arthroplasty was performed in five cases and proximal interphalangeal
joint in seven cases. The patients’ clinical outcomes
were evaluated with joint range of motion, visual
analog scale (010 points), and Disabilities of the
Arm, Shoulder, and Hand (DASH) score. Histological
examination was performed in three cases after
surgery.
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Results: Graft union was confirmed in all cases without radiographic evidence of resorption or necrosis.
Follow-up radiographic examinations showed good
graft incorporation without signs of osteoarthritis
such as joint space narrowing. The finger flexionextension arc improved significantly from an
average of 20 to 62 . The mean visual analog scale
also improved significantly from 7.0 to 1.5. The mean
total active motion showed a significant improvement
from 149 preoperatively to 205 postoperatively, and
the mean DASH score improved significantly from 33
to 12. There were no significant differences for the
arc of finger motion and DASH score between metacarpophalangeal and proximal interphalangeal joint
disorders or between hemi and total joint arthroplasty. Histological examination revealed viable
chondrocytes in the implanted cartilage.
Conclusion: Autologous osteochondral grafting from
the patellofemoral joint provided satisfactory outcomes and may be a useful option for joint surface
reconstruction of traumatic or degenerative hand
joint disorders.

A-0570 Arthroscopic diagnosis and treatment of
injured collateral ligaments in the thumb metacarpophalangeal joint
Masaya Tsujii1, Yoshinori Makino2, Takahiro Asano1,
Kazuya Odake1 and Akihiro Sudo1
1
Mie University, Tsu, Japan
2
Nagai Hospital, Tsu, Japan

Objective: A limited number of reports was found for
arthroscopic surgeries and diagnostic tools for
thumb metacarpophalagenal joint (MCPJ), regardless of usefulness for reduction of displaced ulnar
collateral ligament (UCL) and synovectomy for
patients with rheumatoid arthritis. The purposes of
this study were (1) to report the arthroscopic anatomy of the uninjured ligaments and other articular
structures and (2) to describe the arthroscopic findings of the injured UCL and radial collateral ligaments (RCL).
Methods: The study group consisted of 26 patients
(6 women and 20 men) who underwent arthroscopic
surgery for collateral injury of MCPJ. We included 18
UCL and 8 RCL injuries. Surgery proceeded under
vertical traction. Arthroscopic anatomy was evaluated from video during surgery regarding the uninjured articular tissues, including the collateral
ligament of the unaffected side, sesamoids, and
palmer plate. In addition, we examined the injured
UCLs and RCLs with respect to the degree of injured
ligaments, tear site, or reduction of ruptured or
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displaced ligaments. The degree of injury was
defined as follows: incomplete, complete, and displaced. Furthermore, the site of the ligament injuries
was classified into distal, proximal, or midsubstance.
Results: At uninjured site, both UCL and RCL with
two bundles were clearly visible to obliquely run
across the joint and have synovial plica-like meniscus
at the rim of the phalangeal joint surface in all
patients. The radial sesamoid was clearly visible in
all patients, whereas the ulnar sesamoid and palmar
plate were difficult to be observed due to coverage of
synovial tissues with rich vascularity. In the injured
ligaments, the UCL and RCL had complete tear in 16
and 8 cases, respectively. In addition, all but one had
distal injury in the UCLs, whereas the injured site of
the RCL was not uniform with three midsubstances,
three proximal, and two distal injuries. The distribution of the injured site was statistically significant
between the RCLs and UCLs. Furthermore, the
degree of UCL injury was incomplete, complete,
and displaced in two, nine, and seven patients,
respectively. Of seven patients with displaced UCLs,
five were successfully treated under arthroscopy.
Following the reduction, the ligaments were stabilized at the synovial plica-like meniscus. By contrast,
the RCLs were completely ruptured without displaced ligaments in all eight patients. Furthermore,
six injured RCLs at the proximal of the synovial plicalike meniscus fell into the joint.
Conclusions: This arthroscopic finding showed that
both UCL and RCL had synovial plica-like meniscus
at the rim of the phalangeal joint surface. Almost
UCLs were stabilized at the synovial plica-like meniscus even in complete and displaced injuries after
reduction. On the other hand, RCLs were injured at
the proximal to the synovial plica-like meniscus in six
of eight patients and needed to be repaired in open
technique due to difficulty of preservation of reduction under arthroscopy. We believe that the synovial
plica-like meniscus could play an important role for
stabilization of injured UCL and RCL in the thumb
MCPJ.

A-0572 McCash and Jacobsen – open palm
technique – versus reverse hypothenar flap for the
treatment of advanced Dupuytren’s disease
Teodor Stamate, Camelia Tamas, , Radu Budurca,
Ionut Topa and Ionut Atanasoae
University of Medicine and Pharmacy ‘‘Gr.T. Popa’’ Iasi,
Department of Plastic and Reconstructive Surgery, Iasi,
Romania
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Objective: This study intends to analyze the optimal
surgical approach that allows to have a safe and feasible flap, to ensure a good mid-palm covering which
permits tendon sliding, avoiding the McCash or
Jacobsen (open palm) technique with a long postoperative care, using the reverse hypothenar flap
(RHF).
Methods: Between 1988 and 2017, we operated 517
patients with Dupuytren’s disease of which 296
Tubiana stages III and 221 with stage IIIIV retractions. In all cases with retraction of fingers below 90 ,
we used VY plasty (Brunner) and more than 90 we
used Z-plasty in 94 patients, open surgical technique
(McCash) in 55 and in 8 cases Jacobsen procedure
(L-shaped skin flap), in 30 we used Patton skin graft,
16 laterodigital flaps, 7 skin grafts after Hueston dermofasciectomy, and in 54 RHF. To improve the extension, we performed the release of the check-rein
ligaments at PIPJ in 25 cases using Z plasty and elevation of A3 pulley.
Postoperative hand therapy included static and
dynamic splinting, exercises, edema control (hand
elevated, intermittent Coban wraps, hourly finger
motion) and scar management and the main objective
being to maintain the range of motion gained
intraoperative.
Results: For the patients with the mid-palm defect
>2 cm, we used the classic methods, skin grafts or
McCash (opening technique), the late onset of functional reeducation determined a period of incapacity
more than 14 weeks and an extension deficit of
2045 . Using the Jacobsen technique, we applied
a dynamic splint for 10 weeks to avoid a progressive
flexion deformity. In 5 cases with 30 flexion defect
remaining, we performed release of the check-rein
ligaments at PIPJ to improve extension. For the RHF
patients, physiotherapy started immediately postoperative and they had an average of 6 weeks work
disability and an overall deficit of 25 (28 cases 20 ,
24 cases 25 ) extension and 30 in 2 cases. From 54
RHF cases, only in 2 cases postoperative evolution
was with flap tip necrosis. For this reason, in
recent years, we limited to the minimum the indications of classic, skin grafts or McCash technique in
favor of RHF. We indicate the RHF for advanced
stages (34) of Dupuytren disease for ulnar digital
rays to assure early functional reeducation and
socio-professional reintegration. The mean Quick
Dash score was 23.1 preoperatively improving by a
mean of 8.1 points to 15.0 after surgery.
Conclusions: RHF for skin closure in Dupuytren disease is a safe and feasible technique, shortening the
healing time compared to classic methods, skin
grafts and open palm technique – McCash or
Jacobsen procedure – and allow the immediate
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functional reeducation improving the final results.
RHF is a simple technique insuring a good midpalm covering which permit tendon gliding with a
low donor site morbidity. The more intensive physical
therapy program for the RHF is improving the final
results, as we tested at 8 weeks postoperative. Each
technique doesn’t exclude the other, each with its
own advantages and disadvantages, but patient
selection will determine the technique choosing.

A-0576 An outcome study of microvascular replantation in 1013 multi-level complete traumatic finger
amputations: A tertiary trauma center experience
Yi-Chun Huang1, Charles Loh2, Shih-Heng Chen2,
Cheng-Hung Lin2, Yu-Te Lin2 and Chung-Chen Hsu2
1
Surgery, Chang Gung Memorial Hospital, Taiwan
2
Department of Plastic and Reconstructive Surgery, Chang
Gung Memorial Hospital, Taiwan

Objective: To compare replantation results of traumatic complete finger amputation at various levels
and functional outcomes in a single trauma center.
Method: From January 2009 to December 2015, a
retrospective review of 600 patients with a total of
1013 replanted digits was performed. Patient demographics, trauma history, comorbidity, injury
mechanism including surgical and functional outcomes were noted. Inclusion criteria were age >18
years old, amputation with phalangeal bone involvement, amputation level distal to metacarpophalangeal joint (MPJ). Exclusion criteria were pulp
amputation only, degloving soft tissue injuries, serious concomitant trauma. SPSS v17 was used for the
statistical study.
Results: There were 522 male and 78 female patients
with a mean age of 39 years; 52% of patients had a
single finger amputation, 22% multiple fingers, 20%
only thumb, 4.3% with thumb and finger(s), 0.8%
bilateral finger amputations. Most injuries (94%)
were work-related. Crushing injury accounts for
87%, clean cut 10.5%, avulsion 2.2%. Annual replantation patient number was between 68 and 106 with a
failure rate between 13 and 21% (average 17.28%).
We found crush (OR ¼ 2.218, p ¼ 0.01) and avulsion
(OR ¼ 8.108, p < 0.001) injuries significantly correlated with an increased failure rate whereas age
(OR ¼ 1.002) and comorbidity were not. Level of
amputation from the middle phalanx distal to PIPJ
including the DIPJ (middle phalanx level) may be
related to higher failure rate. The mean follow-up
time was 7.29 months. The average injured hand
grip power was 20.21 kg and key pinch power was
5.21 kg. Compared to the contralateral normal
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hand, the resulting ratio of grip power was 63%, the
ratio of key pinch power was 57% irrespective of digit
replanted.
In 518 single digit replantations, middle phalanx
level type injuries resulted in a statistically significant limited DIPJ ROM of 14.98 compared with the
other more distal level type injuries (p < 0.05).
Conclusion: Stable and higher successful digital
replantation success rates are achievable today. Old
age and comorbidity are not absolute contraindications. Amputations distal to the mid-section of the
middle phalanx were associated with an increased
difficulty of re-vascularization, difficulty in maintaining venous bleeding/outflow, and a greater degree of
ROM limitation. After careful assessment, we may
give up avulsion injury without absolute indication.
Hands with digit replantation have a moderate loss
of grip and pinch power and patients should be prewarned.

A-0577 Patterns of radial notch fracture in elbow
fracture dislocations with proximal ulna
comminution
Natsumi Saka1, Hirotada Matsui2, Hideki Tsuji2,
Yoshiaki Kurata2, Hideaki Miyamoto1, Gen Sasaki1 and
Taketo Kurozumi1
1
Department of Orthopaedics, Teikyo University, Japan
2
Orthopaedic Trauma Center, Sapporo Tokusyukai Hospital,
Japan

Objective: Recent studies have revealed the relationship between type of coronoid fractures and injury
mechanism of elbow fracture dislocations. Although
these progresses made prognosis of elbow fracture
dislocation better, the treatment of elbow fracture
dislocation with proximal ulna comminution, such
as posterior fracture olecranon dislocation, has
remained the challenging problem. Proximal radioulnar joint plays an important role in elbow function;
however, the patterns of radial notch fracture in olecranon fracture dislocation have not been clarified.
The purpose of this study is to assess the size and
location of radial notch fractures in elbow fracture
dislocation with proximal ulna comminution and to
analyze the difference among injury patterns.
Methods: We analyzed the 2-dimensional and
3-dimensional computed tomography of 14 patients
with elbow fracture dislocation with proximal ulna
comminution. Injury patterns were classified as anterior olecranon fracture dislocation (AOFD) (n ¼ 5),
posterior olecranon fracture dislocation (POFD)
(n ¼ 6), posterior Monteggia injury associated with
terrible triad fracture dislocation (n ¼ 3). Number of
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articular fragments, longitudinal diameter of each
fragment, and fracture location in the radial notch
joint surface were assessed.
Results: Fractures in radial notch were noted in all
cases. Articular surface of radial notch was most
comminuted in POFD group. In AOFD group, four
cases had two articular fragments and one case
had one fragment. In POFD group, five cases had
three fragments and one case had two fragments.
In posterior Monteggia group, all cases had two fragments (p ¼ 0.03). With regard to the location of the
fracture line, three of five cases in AOFD group had a
fracture line in lower 1/3 of joint surface, four of six
cases in POFD group had fracture lines in both
middle and upper 1/3 of joint surfaces. In posterior
Monteggia group, two cases had a fracture line in
upper 1/3 and one case had a fracture line in lower
1/3 of the joint surface. Mean longitudinal diameter of
each fragment was 6.7  1.7 mm in AOFD group,
9  3.1 mm in POFD group and 11  4.9 mm in posterior Monteggia group (p ¼ 0.1).
Conclusions: In POFD, fracture in radial notch is
more complexed, compared to other type of instability pattern with proximal ulna comminution. In the
treatment of POFD, attention must be paid to reconstruct the radial notch by open reduction and fixation.
Comminution of the radial notch joint surface might
affect the stability of radial head and congruency of
the proximal radioulnar joint.

A-0586 The fascia lata graft: A new technique for
multiple extensor tendon defect repair
M. Yavari, S. Shahrokh, M. Moosavizadeh and
S. Alhosseini
Shahid Beheshti University of Medical Science, Tehran, Iran

There are many challenges for extensor tendon
defects reconstruction, specifically when there is a
long gap. We attempt to introduce our new method
for these cases with use of facial late inter position
graft. Between 2009 and 2016, we have used from
TFL graft for eight patients with extensor tendon
gap larger than 6 cm. We follow them for at least 1
year and we recorded extension lag and flexion loss
for them. Also we follow them for any complication.
In five patients, there is three-finger involvement,
and in three patients, we have four-finger involvement. Three cases (35%) had synchronous soft
tissue damage that repaired with reversed radial
forearm flap at the same time.
The total extension loss was between 5 and 20
(mean: 15), and total flexion loss was between 0
and 10 (mean: 5), both of them are acceptable.
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A-0589 Effectiveness of application of variable
splinting devices in postoperative movement
rehabilitation in patients with posttraumatic elbow
contractures
I. M. Kurinnyi, O. S. Strafun and A. S. Lysak
State institution ‘‘Institute of Traumatology and
Orthopedics of NAMS of Ukraine,’’ Kyiv, Ukraine

Fractures in the elbow joint constitute only 56% of
all skeletal injuries, but the level of unsatisfactory
results of treatment and contractures of this area
remains very high and reaches 2025%.
In our study, we compared the efficacy of movements development during postoperative rehabilitation in patients with posttraumatic elbow
contractures. A retrospective analysis was performed on 69 patients with elbow contractures, who
underwent the arthrolysis surgery. Patients were
divided into two groups: group 1 – active rehabilitation program without using any fixing devices; and
group 2 – restoration of movements using two plaster
splints on the upper limb in the position of maximum
flexion and extension of the mobilized elbow.
As a result of surgery and of our postoperative
locomotor rehabilitation, final degree of flexionextension movements in the first group of
patients (active movements in the elbow joint)
increased by 59.58 (from 44.69  12.25 before surgery to 104.28  9.42 in 6 months after surgery),
while in the second group of patients, who used two
splints, movements increased by 70.7 (from
48.05  12.15 before surgical intervention to
118.75  14.11 in 6 months after surgery). The
same results were obtained on the Mayo Elbow
Performance Score. In the first group, patients
received an average of 75  7.3 points for the Mayo
Elbow Performance Score in 6 months after surgery,
and in the second group of patients, 84.6  10.5
points. The gain of elbow function according to
MEPS in group 1 was 42.8  8.9 points, in group 2 –
49.3  10.9 points.
Treatment of posttraumatic contractures of the
elbow joint is extremely complex and unsolved problem and requires an individual approach for treatment and rehabilitation. Comparison of the
effectiveness of rehabilitation of patients in the two
groups showed a statistically significant increase of
movements and better functional outcome by MEPS
in patients, who used two plaster splints.
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A-0594 Time to union of scaphoid waist fractures
treated by percutaneous screw fixation
Vera Fischer, Christoph Stern, Marco Canova and
Silvia Schibli
Cantonal Hospital of Graubünden, Chur, Switzerland

Objective: Traditionally our treatment regime of nonor minimally displaced scaphoid waist fractures fixed
by a percutaneous compression screw inserted
through a volar approach included a scaphoid splint
for 6 weeks and active motion for 12 weeks without
weight. At week 12, the fracture union was assessed
by CT scan and patients were allowed to return back
to manual work. Based on recently published studies,
we suggested that this treatment regime is too
restrictive and sufficient fracture union may be
achieved within 6 weeks. Our goal is to assess the
time to union of scaphoid waist fractures treated by
percutaneous screw fixation.
Methods: This retrospective study investigated 34
patients with acute scaphoid waist fractures between
June 2015 and August 2017, which were treated by a
percutaneous
compression
screw
(SpeedTip
Cannulated Compression Screws 3.0, Medartis)
osteosynthesis through a volar approach followed
by active motion for 6 weeks without weight.
Exclusion criteria were fractures of the poles, a displacement >2 mm, the age <16 years, a delayed
treatment >1 month, concomitant injuries at the ipsilateral hand and wrist and lost to follow-up. Twelve
patients were excluded. CT scans were used at day 0
to categorize each fracture and at week 6 to assess
the union. A musculoskeletal radiologist evaluated
the CT scans using the sagittal slices. The length of
the united bone was compared with the width of the
scaphoid at the fracture line. Two measurements
were used to quantify the union based on the following methods: The mean percentage union described
by Singh et al. and the weighted mean percentage
union described by Grewal et al. A fracture was
defined to be united if overall bone contact was
more than 50%.
Results: Sixteen of the 22 included fractures were
classified as non- or minimally displaced ( 1 mm);
15 of these fractures showed a union rate of more
than 50% at week 6 CT scan; 4 included fractures
were moderate (>1 mm <1.5 mm) displaced. All
showed a union rate of more than 50% at week 6
CT scan. Two fractures were severely (1.5 mm
2 mm) displaced, one with a union rate of more
than 50% at week 6 CT scan and one with a poor
union rate at weeks 6 and 12 CT scan. The union
rate was more than 50% at month 5 CT scan.
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Conclusions: We demonstrate that the majority of
non- or minimally displaced scaphoid waist fractures
treated by percutaneous screw fixation through a
volar approach show a fracture union at week 6 CT
scan. Time off work can be reduced considerably by
this treatment regime.

A-0596 Clinical and neurophysiological results 2
years after transfer of the interosseous anterior
nerve to the deep motor branch of the ulnar nerve
Rasmus Thorkildsen1, Frode Thu1, LarsEldar Myrseth1, Ellen Jørum2, Inge Petter
Kleggetveit2, Lise Maurstad3, Bjørg Bolstad3 and
Magne Røkkum1,4
1
Upper Extremity and Microsurgical Unit, Department of
Orthopaedics, Oslo University Hospital, Oslo, Norway
2
Neurological Department, Oslo University Hospital, Oslo,
Norway
3
Department for Clinical Service Orthopaedics, Oslo
University Hospital, Oslo, Norway
4
University of Oslo, Oslo, Norway

Objectives: The AIN transfer to the DBUN may
improve results after proximal ulnar nerve injuries.
We have used this transfer since 2015 and have followed our patients prospectively both clinically and
neurophysiologically. We present the results after 2year follow-up for the first eight patients.
Methods: Patients with the ulnar nerve at the elbow
or proximally with a healthy median nerve are candidates for the procedure at our hospital. Six were
males, median (with range) age at nerve transfer
was 39.0 (55.9). All were right-handed, five had left
sided injuries. There were three sharp, and one
untidy injury at elbow level, two plexus injuries, one
degloving injury to the upper (irreparable ulnar
nerve), and one permanent deficit after removal of
an axillary schwannoma. Four out of eight injuries
underwent primary nerve repair at elbow level, with
primary grafting in one case. Nerve transfer was performed at a median time of 220 (534) days after the
primary surgery (end-to-side in six cases and end-toend in two). Concomitant long flexor tenodesis was
performed in three cases and nerve transfer of a
triceps branch to the axillary nerve in one case. The
patients were examined pre- and post-surgically with
testing of grip strength, key-, tip-, and tripod pinch
strength as well as assessment of intrinsic hand
function (Rosen score) and scoring with Quick dash
(QDASH). The patients have been assessed neurophysiologically according to a specific protocol both
preoperatively and at follow-up. EMG registration
was performed in the ulnar nerve innervated
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muscles while the median nerve was stimulated
proximally as suggested by Chan et al.
Results: Median observation time is 2.1 (1.3) years.
Patient 8 will be completing the 2-year follow-up in
December 2017. QDASH preoperatively (seven
patients) was median 36.4 (36.3), QDASH at the final
follow-up 2.3 (56.7). The motor Rosen score was 0.24
(0.05) preoperatively, 0.31(0.11) at 6 months, 0.39
(0.39) at 12 months and 0.62 (0.32) (7 patients) at 2
years. We found no significant improvement in the
QDASH, but the Rosen motor score was significantly
improved at both 1 and 2 years compared to baseline
(p < 0.05, Wilcoxon signed rank test). All patients had
made improvements both clinically (including clawing and the Fromment sign) and neurophysiologically
at the last follow-up, but a clear effect of the nerve
transfer could only be shown in 3/7 cases.
Conclusion: Our patients have made a significant
improvement in intrinsic function at the final
follow-up. However, we were only able to show
clear effect of the transfer electrophysiologically in
three cases. Two of these were direct end-to-end
transfers and the last had an irreparable proximal
injury (but probably had a pre-existing Martin
Gruber anastomosis). The best clinical results were
seen among the group with end-to-side transfers,
but it would seem this is a result of the proximal
nerve surgery. A ‘‘baby-sitting mechanism’’ has
been suggested for this method (2), but we were
unable to confirm this in our study.

A-0597 Early loosening of the Elektra trapezial cup:
A histological study
Rasmus Thorkildsen1, Carina B. Johansson2,
Johan Høgmalm3 and Magne Røkkum1,4
1
Oslo University Hospital Upper Extremity- and
Microsurgical Unit, Oslo, Norway
2
Odontological Institute, Gothenburg University,
Gothenburg, Sweden
3
Institute for Geological Science, Gothenburg University,
Gothenburg, Sweden
4
University of Oslo, Oslo, Norway

Objectives: To study possible mechanisms behind
the high rate of cup loosening seen after the
ElektraTM total joint replacement in the basal joint
of the thumb.
Methods: Six female patients were reoperated with
salvage trapeziectomies after earlier implantation of
an Elektra joint replacement. The indications for the
joint replacement were primary osteoarthritis in five
and arthritis secondary to SLE in one, and the median
(with range) age at the time of surgery was 61.7
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(10.7). The trapeziectomies were performed at
median 16.8 (39.6) months after the original joint
replacement during the period November 2009 to
April 2012. The indication for revision surgery was
cup loosening (three cases) or recurrent dislocations/instability (three cases). Of six cups, five were
the original Chrome Cobalt Elektra cup and one was
the second-generation bimaterial cup. At trapeziectomy, the bone was removed in one piece and conserved in formalin. The six trapezia were then
embedded in resin and sectioned for further study
under the light microscope. In addition, three of the
cups were analysed with two spectroscopy methods
to confirm the presence of metallic waste products in
the periprosthetic bone.
Results: There was almost complete loss of the
hydroxyapetite (HA) coating on the three loose cups.
The three remaining cups were still osteointegrated,
but a low proportion of the metal was covered with
bone in the central section that we studied (40–66%)
and much of the HA was also gone on these cups. In
all six samples, we saw a general osteopenic bone
structure and large lytic areas particularly undermining the cups. In these lytic areas, and in the periprosthetic tissue around the cup surface, we found
large amounts of macrophages with dark intracellular content. In addition, we saw disordered bone
remodelling around the cups. Three cups were
selected for further studies with laser ablation inductively coupled plasma mass spectroscopy (LA-ICPMS) and scanning electron microscopy with energy
dispersive spectroscopy (SEM EDS) were we confirmed that the dark staining content in the periarticular cells/tissue consisted of metallic waste
products.
Conclusion: We found an early and aggressive metallosis around these six cups. The process seems to
involve many inflammatory cells and metallic waste
products and is particularly advanced in the bone
undermining the cups. This is most likely due to
the cannulated design of the first generation of the
Elektra cups. The metal on metal design for the
articulation seems to be another unfortunate choice
contributing to the high rate of loosening that other
authors have published after using this prosthesis.
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A-0598 Proximal interphalangeal joint denervation:
Is it an alternative and efficient surgical procedure
for proximal interphalangeal joint arthritis?
Michel Chammas1, Michael Bouyer2, Jefferson Braga
Silva3, Jorge Boretto4, Cyril Lazerges1 and
Bertrand Coulet1
1
Hand surgery unit, Lapeyronie University Hospital,
Montpellier, France
2
Michallon University Hospital, Grenoble, France
3
Hand Suregry Unit, University Hospital, Pontifical
University Catholic of Rio Grande do Sul, Porto Alegre,
Brazil
4
Hand Surgery unit, Italian hospital, Buenos Aires,
Argentina

Objective: Proximal interphalangeal (PIP) joint
denervation is an alternative procedure to arthroplasty and arthrodesis in cases of osteoarthritis
with preserved mobility. Here, we aimed to explore
whether PIP joint denervation allows for significant
pain reduction in the long term in individuals with
preserved mobility in PIP joint OA and rheumatoid
arthritis. Secondary objectives were to determine
the prognostic criteria for the reduction in pain.
Methods: We assessed the results of 40 PIP joint
denervations in 22 patients (21 women) (mean age
63 years (range 3977)) with PIP joint osteoarthritis
(67%) or rheumatoid arthritis (33%) with a mean
follow-up of 66 months (range 16–137).
Results: Patients who had another surgery after PIP
joint denervation, such as arthrodesis (five cases) or
PIP joint arthroplasty (five cases), were considered
treatment failures (five patients).
For the 30 remaining cases (17 patients), pain
score, decreased by 71% of the preoperative value,
was correlated with improved QuickDASH score
( ¼ 0.05; p < 0.01), which was decreased by 47%
(SD 42%) of the preoperative value. The mean postoperative range of motion was 52 (SD 21 ). Arthrosis
continued to progress (increase in Kellgren and
Lawrence score by 1.1 (SD 0.8) points) and the axial
deviation of the PIP joint progressed by 3.5 (SD 4.3 ).
The amount of axial deviation of the PIP joint, a very
advanced radiographic OA stage and rheumatoid
arthritis origin were poor prognostic factors.
Posttraumatic arthritis origin and the amount of
pain and functional discomfort before surgery were
good prognostic factors. For 22/30 cases, individuals
were satisfied. Overall, four cases showed transient
neurologic disorders and four were considered
failures.
Conclusion: We recommend PIP joint denervation for
individuals with osteoarthritis and preserved mobility, especially if the pain and discomfort are

FESSH Abstracts
significant and there is no pronounced joint deviation.
However, in case of very advanced radiographic OA
stage, severe axial deviation or rheumatoid arthritis
an alternative procedure may be considered.

A-0599 Clinical results of a SL-reconstruction
through a dorsal approach creating a three ligament tenodesis with ECRB: A 5-year follow-up
Simon Oeckenpöhler, Britta Wieskötter,
Thorben Royeck and Martin Franz Langer
Department of Trauma, Hand and Reconstructive Surgery,
University Hospital Münster, Germany

Objective: Scapholunate ligament injuries are frequently initially misjudged or overlooked with a high
potential of developing an SLAC wrist within time.
Many treatment techniques have been described previously for the reconstruction of the scapholunate
ligament. In this study, we present a not yet published treatment option using ECRB for a three ligament tenodesis through a dorsal approach and its 5year follow-up clinical data of 38 patients.
Methods: The clinical data of 38 wrists in 36 patients
(30 men, 6 women, mean age 53 years), operated by a
single surgeon, treated for a scapholunate instability
with a nonrepairable SL distance of at least 5 mm
were evaluated and compared with known data
from similar studies.
We evaluated VAS pain, DASH score, Krimmer
score, Mayo score, relative grip strength (Jamar
dynamometer and pinch gauge) and ROM of the
wrist. In addition, X-ray images were evaluated preoperatively, immediately postoperatively and on average 5 years after surgery concerning SL-angle, SLdistance and wrist-arthritis.
Results: The 5-year results of this large study group
(n ¼ 38) with a relatively high patient age (53 years –
literature 3643 years) showed a very good mobility
of about 80  1.7% of the opposite (uninjured) side in
flexion/extension (literature 4075%).
The grip strength of approximately 87.5  9.4% in
relation to the opposite side is also higher than the
average values of comparable studies (6580%).
The scores: DASH score (22  20), Krimmer score
(80  16) and Mayo Wrist Score (76  17) – support
these good results, demonstrating the high overall
satisfaction of 8.2  2.5 of 10 on the numerical
rating scale.
The radiological findings immediately postoperatively of both SL angle and SL width show a significant correction of the pathological SL position.
Similar to other studies, these values become
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worse over time but do not return to the preoperative
values.
No patient in this series had to be reoperated and
treated with a total wrist arthrodesis.
Conclusions: The SL reconstruction using a dorsal
three ligament tenodesis with ECRB shows – in a
5-year follow-up – good to very good functional
results with a high patient satisfaction and good
function of the wrist in the everyday life of the
patients. This technique should be considered a reasonable treatment option even in relatively old
patients with an already developing SLAC wrist.

A-0600 Functional outcome after constraint distal
radioulnar joint replacement
Hans Tromborg
Hand Surgery/Orthopedic, Odense University Hospital,
Denmark

Objective: It is well known that the distal radioulnar
joint (DRUJ) is important for the function of the hand
and wrist. We studied the functional outcome 1 year
after constraint distal radioulnar joint replacement
(Aptis).
Methods: We included all patients (n ¼ 68) who had
an Aptis in a cohort, regardless of diagnosis.
Disability of Arm Shoulder and Hand, grip strength,
and EQ-5D were compared before and 1 year after
surgery. Statistics were performed with paired t-test
without correction for repeated measurements.
Results: Age of patients: 43 (14) (years (SD)). Patients
had a relatively high DASH score before surgery of 58
(14) and this is relatively high compared to normal
10(14); DASH score dropped significantly to 33(16)
and this is an improvement of 25 (12) (p < <0.01).
Grip strength of the affected arm improved 10 (9)
kg to 24 (8)kg (p < <0.01). EQ-5D was not significantly
improved; it fell from 0.12 (0.50) to value 0.46 (0.40)
(p ¼ 0.07).
Conclusions: Aptis joint replacement yields good
functional results 1 year after surgery in a cohort of
patients with mixed indications and relatively big preoperatively functional disabilities due to DRUJ
problems.

A-0610 The reading level of surgical consent forms
in hand surgery
Kevin Mertz, Sara Eppler and Robin Kamal
Stanford University School of Medicine, Palo Alto, USA
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Objective: Because approximately half of US adults
are functionally illiterate or marginally literate
(eighth grade reading level and lower), many health
agencies, including the NIH, suggest that all patientdirected healthcare material should be written at a
sixth to seventh grade reading levels. This study
assesses the reading level of surgical consent
forms given to patients to determine if they fall
within this suggested reading level range.
Methods: A retrospective chart review of charts from
seven hand surgeons at a single academic medical
center was conducted. We created a cohort of 210
surgical patients (30 patients from each surgeon)
who had surgery from 26 June to 1 October 2017.
All information written on the consent form by the
surgeon was assessed for reading level and readability using the following validated tools: Flesch
Reading Ease, Flesch-Kincaid Grade Level, Gunning
Fog Index, SMOG Index, and Automated Readability
Index. The consent form template was also analyzed
using these tools.
Results: The mean Flesch-Kincaid Grade Level was
10.6 (physician range 6.9 to 13.5). The mean Flesch
Readability score was 32.7 (scale 0 to 100, physician
range 13.2 to 54.5). The mean scores for Gunning
Fog, SMOG, and Automated Readability were 11.8,
8.42, and 11.7, respectively (physician ranges: 7.4 to
15.5; 5.2 to 9.9; 8.5 to 14.6). The consent form template has a Flesch-Kincaid Grade Level of 17.1 and
Flesch Readability score of 20.8. The consent form
template scores for Gunning Fog, SMOG, and
Automated Readability were 21.6, 16.2, and 19.5,
respectively.
Conclusions: The average reading level of hand surgery consent forms is considerably higher than the
suggested level from governing bodies. It is likely
that most patients are unable to understand consent
forms and common terminology used during hand
surgery. This raises concerns about the informed
consent process. Further effort is needed from physicians and health systems to simplify consent form
terminology.

A-0611 Double oblique osteotomy and rotation of
trapezo-metacarpal joint block (DOOR procedure):
A surgical technique about 88 cases
Jean-Luc Roux and Amirouche Dahmam
Institut Montpelliérain de la Main, Clinique Sain Roch,
Montpellier, France

Introduction: Double oblique osteotomy and rotation
of trapezo-metacarpal joint block (DOOR) procedure
consists in harvesting the trapezo-metacarpal (TMC)
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joint in block, after double oblique osteotomy of the
trapezium and the base of the first metacarpal. The
vascularization is preserved on the radial pedicle.
Then the articular block is turned by 180 along the
longitudinal axis of the thumb, repositioned and
osteosynthesized. This procedure is indicated in the
treatment of early TMC-joint osteoarthritis associated with instability and dysplasia in young patients.
88 cases have been performed since 2000.
Surgical technique: The procedure is performed
under axillary block, tourniquet control without complete vascular draining in order to visualize the small
vessels. A modified Gedda–Möberg approach is used.
All the tendon bundles of the abductor pollicis longus
are cut near their insertion, placed on wire and
retracted proximally. The TMC joint is released by
starting on the palmar side, at the deep face of the
abductor pollicis brevis and then dorsally passing
under the extensor tendons. The peri-articular vascular network is preserved in continuity with the
radial artery. When the joint and the pedicle are
released, the direction and level of the osteotomies
are marked by pins. X-rays control is essential. The
osteotomies are performed with a fine oscillating
saw, 5 mm below the joint spacing for first metacarpal and at the middle part of the trapezium. The complete release of the articular block is not easy; the
pins can be used as joystick to facilitate the extraction. When the joint is harvested, the tourniquet is
released to check the blood supply and to control
hemostasis. We rotate the articular block 180 on
the longitudinal axis of the thumb, and the articular
surface between the trapezium and the second metacarpal is an excellent reference. The osteosynthesis
is performed by pins (two proximal and two distal).
After radiographic control, the tendon of the abductor
pollicis longus is reinserted on the periosteum of the
first metacarpal basis and on the abductor pollicis
brevis aponeurosis. The closure is done without drainage. The post-operative immobilization is 1 month
and then the rehabilitation is started.
Results: The technique is demanding but perfectly
reliable; 88 cases have been performed since 2000.
The clinical results are very satisfactory on pain and
strength with a long follow-up. In all cases, the radiographic examination shows a stabilized TMC joint
with a perfect alignment of the axis of the scaphoid,
trapezium and first metacarpal.
Conclusion: DOOR procedure is our choice solution
for early stages of TMC-joint arthritis in young
patients (before 50), particularly in cases of dysplasia
of the trapezium and TMC-joint instability.
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A-0612 Glenohumeral fusion in adults with sequelae of obstetric brachial plexus palsy: A report of 8
cases
1

2

Amar Belkacem Djeffel , Adeline Cambon-Binder and
Zoubir Belkheyar3
1
Public Hospital Djelfa, Algeria
2
Saint Antoine Hospital Paris, France
3
Mont Louis Clinic Paris, France

Objective: Deformation of the gleno-humeral joint
resulting from obstetrical brachial plexus palsy
includes glenoid retroversion and loss of the humeral
head sphericity. As a result, patients may show posterior dislocation of the humeral head and significant
upper limb functional impairment. There is no consensus as to the optimum treatment of the residual
paralytic shoulder after the end of the growth. The
purpose of this study was to assess the surgical and
functional outcomes of glenohumeral fusion performed in adulthood.
Methods: We reviewed eight patients with complete
obstetric brachial plexus palsy who had shoulder
arthrodesis. The mean age of patients was 28 years
old (1655). All patients had active periscapular
muscles and elbow flexor muscles. Preoperatively,
glenohumeral morphology was analyzed with computed tomography scanning of the affected shoulder.
Mean shoulder flexion, abduction and external rotation were, respectively, 26 , 25 and 13 . The scapulohumeral joint was fused using a non-locking
plate in 30 of medial rotation if the hand was functional, and without rotation if the hand was not.
Postoperatively, upper limb was splinted in abduction
for 6 weeks. Outcome assessment included a videoassisted measurement of the active range of motion
of the shoulder, patients’ satisfaction and time to
fusion.
Results: At an average follow-up of 7 months (2 to 17
months), the active range of motion in flexion, abduction and external rotation of the affected shoulder
were, respectively, 78 (p < 0.005), 67 (p < 0.005)
and 21 (p ¼ 0.03). All the patients were satisfied
with the intervention. Fusion was obtained between
3 and 6 months and no patient had residual pain.
Conclusions: Shoulder fusion improved the active arc
of rotation, flexion and abduction in adults with residual obstetric brachial plexus paralysis. In patients
with deficient abduction and external rotation,
whether they had or not previous surgical attempts
to restore shoulder function, shoulder arthrodesis
can improve both shoulder range of motion and
strength.

A-0617 Can patients predict their postoperative
disability after elective hand surgery?
Aaron Alokozai1, Sara Eppler1, Laura Lu1,
Nicole Sheikholeslami1, Sarah Lindsay1, Sanj Kakar2
and Robin Kamal1
1
Stanford University School of Medicine, Palo Alto, CA, USA
2
Mayo Clinic, Rochester, NY, USA

Objective: Forecasting is a model commonly used by
businesses where past experiences and beliefs
inform a projection for future outcomes. This study
assessed patients’ ability to forecast their postoperative pain and disability.
Methods: Upon Institutional Review Board approval,
patients undergoing hand surgery completed a questionnaire before their procedure that (1) measured
their current hand disability (QuickDASH), (2)
recorded pain (Numerical Pain Scale from 010),
and (3) assessed their forecasted hand disability
and pain at 2 weeks postoperatively. The questionnaire also queried the following psychological factors
as explanatory variables: Pain Catastrophizing Scale
(PCS), General Self Efficacy Scale (GSE-6), and
Patient Health Questionnaire Depression Scale
(PHQ-2). At the 2-week follow-up appointment,
patients completed the Quick DASH and Numerical
Pain Scale to assess their realized disability and pain
levels. Bivariate analyses were performed to determine the associations among psychosocial factors,
demographic characteristics, and number of prior
surgeries with differences in forecasted and realized
hand pain and disability.
Results: Sixty patients undergoing hand surgery
were evaluated. Bivariate analysis using the
Pearson correlation coefficient demonstrated that
there is a statistically significant correlation
(r ¼ 0.65; p < 0.001) between forecasted disability
and realized disability at 2 weeks after surgery.
Patient forecasted pain did not correlate with realized pain (r ¼ 0.34; p > 0.05). Catastrophic thinking
had a statistically significant correlation with difference in forecasted and actual disability (r ¼ 0.31;
p ¼ 0.01) and pain levels (r ¼ 0.27, p ¼ 0.03).
Depression correlated with difference in forecasted
and actual pain levels (r ¼ 0.32; p ¼ 0.01). Self-efficacy and number of prior surgeries did not affect a
patient’s ability to forecast their postoperative disability and pain.
Discussion: Patients are able to forecast their postoperative disability after surgery, but not their pain.
Surgeons can use a patient’s ability to forecast their
postoperative disability to inform preoperative and
postoperative interventions to optimize patientreported functional outcomes.
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A-0619 Good results 7 years after wrist
arthroplasty revision surgery in 28 patients
Ole Reigstad1, Trygve Holm-Glad1,2, Siri Roness3,
Christian Grimsgaard1, Rasmus Thorkildsen1,2 and
Magne Røkkum1,2
1
Upper extremity and microsurgical unit, Division of
Orthopaedic Department, Oslo University Hospital, Norway
2
Institute of Clinical Medicine, University of Oslo, Oslo,
Norway
3
Physiotherapy Unit, Department for Clinical Service,
University Hospital of Oslo, Norway

Objective: Wrist arthroplasties fail due to loosening,
instability, malposition, pain and infection. Older
designs showed unacceptable failure rates and
these failures were inevitable converted to arthrodesis. Modern wrist arthroplasties demonstrate good
mid- to long-term results similar to ankle, shoulder
and unicondylar knee arthroplasties. There are few
reports on wrist arthroplasty revision to new components. We have used the MotecÒ wrist arthroplasty
system for revision of failed arthroplasties since
2006. Results with a minimum 1-year follow-up are
presented.
Methods: All patients operated with a wrist arthroplasty in our department are included in a prospective follow-up study. Since 2001, approximately 150
primary arthroplasties have been performed.
Twenty-eight patients (18 men), 17 right wrists, 59
(2783) years old had revision arthroplasties (2
were referred to us) 1.4 (0.411.0) years after primary arthroplasty surgery. The causes of wrist
arthrosis were SNAC/SLAC (14), lunate malacia (5),
distal radius fracture/extensive hand injury (4), primary arthrosis (4) and hemophilia (1). Fourteen
patients had altogether 30 wrist surgeries prior to
primary wrist arthroplasty surgery. The causes of
revision were distal component loosening (17), both
components loosening (4), proximal component loosening (2), pain (2), inflammation (2) and infection (1).
The revised arthroplasties were ELOS (13), MotecÒ
(11), RemotionÒ (3) and AmandysÒ (1). All were
revised using the Motec wrist arthroplasty system.
The patients were examined prior to revision surgery
and at annual follow-up including QDASH, PRWHE,
VAS score, AROM, grip strength and key pinch.
Radiographs were examined for bone–implant contact, osteolysis and subsidence/loosening.
Results: The latest follow-up was 7 (113) years
after revision surgery. One patient died after 7
years follow-up (unrelated cause, arthroplasty
results included). One patient was lost to follow-up.
During the follow-up period, 10 patients had further
revision surgery to arthrodesis (7) or new
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components (3) due to infection (3), inflammation
(3) or loose components (4). At the last follow-up,
QDASH (50 vs 20), PRWHE (39 vs 10) VAS pain
scores at rest (63 vs 17) and activity (65 vs 25), grip
strength (10 vs 22 kg) and AROM (76 vs 120 ) had
improved significantly compared to preoperatively
(p < 0.05). Key pinch was similar at the follow-up.
One distal component demonstrates osteolytic lines
surrounding the distal component (average clinical
result), and the remaining wrist arthroplasties are
radiologically well fixed without signs of loosening/
subsidence.
Conclusions: The revision surgery was complicated
and further revision surgery was necessary in 25% of
the patients. Still, successful revisions lead to high
patient satisfaction and pain relief, as well as good
functional result similar to the results reported after
primary arthroplasty surgery. Infections/inflammations are a problem in revision surgery, we did cultures on all revisions, and still there was a high rate
of infections/inflammations (6) among the rerevision
patients. Whether infection was present at revision
(but not diagnosed) or caused by the revision has
been difficult to determine since low-grade arthroplasty infections are notoriously difficult to diagnose.

A-0622 Bone healing in scaphoid fracture non
union: Correlation of CT and histopathology
Gernot Schmidle, Rohit Arora and Markus Gabl
Department for Trauma Surgery, Medical University
Innsbruck, Innsbruck, Austria

Purpose: The aim of the study was to assess the
biological healing capacity of scaphoid nonunions
(SNU) and to compare the results to time intervals
after fracture, fracture location and radiological
signs of bone healing.
Materials and Methods: Thirty-three patients (28
males and 5 females) who were operated for delayed
union or SNU were included. Samples of SNU were
taken during surgery and evaluated histologically.
Parameters for bone healing were defined and a
bone healing activity score was calculated. The healing activity was assessed and the results were correlated to time intervals after fracture.
Radiological examination was done prior to surgery. The location of SNU was assessed on 3D CT
reconstructions and grouped in three zones depending on the potential blood supply: a white/white zone
(WW), red/white zone (RW) and red/red zone (RR). 2D
CT reformations were analyzed for bone density, trabecular structure, sclerosis and fragmentation. The
results were compared to the histological findings.
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Results: The healing activity for the distal fragment
decreased significantly over time. The analysis of the
proximal fragment did not show a correlation to the
age of SNU. A reduced healing potential was
observed at the proximal part already at early time
points.
The bone healing activity was worst in the proximal
fractures of the WW zone. Increased radiodensity was
found in the proximal fracture zone and with increasing age of SNU.
Proximal fractures with normal trabecular structure on 2D CTs had a higher bone healing score in
histology and a higher prevalence of active bone
healing parameters.
The bone healing score was not significantly different for cases with and without sclerosis of the proximal fragment. The prevalence of active bone healing
parameters was significantly less in cases with
sclerosis.
Conclusion: The bone healing activity of scaphoid
nonunions can be defined by histological healing
parameters. Bone healing activity changes over
time. It depends on the location of the fracture visualized by 3D CT reconstructions. 2D CT findings of
bone density, sclerosis, trabecular structure and
fragmentation correspond to bone healing activity of
the proximal fragment.
This knowledge can be useful in predicting healing
potential of SNU and may be helpful for preoperative
planning to choose the least invasive procedure to
achieve union.

A-0623 The patient perspective on shared decisionmaking: Should all decisions be shared?
Aaron Alokozai, Sarah Lindsay, Sara Eppler,
Paige Fox, Catherine Curtin, Michael Gardner,
Raffi Avidian, Ariel Palanca, Geoffrey Abrams,
Ivan Cheng and Robin Kamal
Stanford University School of Medicine, Palo Alto, USA

Objective: Prior studies on shared decision-making
in surgery have been primarily focused on treatment
decisions. We assessed the extent to which patients
want to be involved in decision-making in the diagnosis, treatment, and postoperative management of a
typical musculoskeletal disorder.
Methods: We conducted a prospective, cross-sectional study of preoperative and postoperative
patients who presented to an outpatient orthopaedic
clinic. Patients were asked to complete a questionnaire containing sociodemographic questions. They
were also asked to rate their preferred level of involvement on 25 decisions that are made during
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surgery, such as decision to have surgery, the date
and time of surgery, the type of implant, discharge
location, and the use of postoperative imaging.
Questions were scored from 0 to 10 (0 no involvement, 5 shared involvement between patient/surgeon, and 10 full involvement). We performed
bivariate correlations, analysis of variance (ANOVA),
and 2 to assess the associations among patient
demographics, general mean patient involvement
score, and mean patient involvement score for preoperative, operative, and postoperative decisions.
Alpha level of 0.05 was the threshold for significance.
Results: Sixty-four preoperative or operative patients
were evaluated. Mean patient involvement score was
2.5  1.70. Patients wanted to be most involved deciding when the surgical treatment should be scheduled
(4.67  2.98) and least involved deciding the size of
the incision (1.17  2.17). Age and education were
not significantly correlated with mean patient involvement score (p > 0.05). Age had a statistically significant correlation to mean patient involvement
score for postoperative decisions (r ¼ 0.26;
p ¼ 0.03), but not for mean preoperative and operative
decisions. ANOVA demonstrated that there was a statistically significant (p < 0.001) difference in mean
patient involvement score between preoperative
(3.01  1.78), operative (1.73  1.81), and post-operative (2.44  1.95) decisions.
Conclusion: The results of our study demonstrate
patients prefer minimal involvement regarding the
choices made during an episode of surgical care.
They also desire to be less involved in operative decisions related to their care than in pre and postoperative decisions. This also suggests that there are
limits to shared decision-making – patients may not
want all decisions to be shared. Older patients in our
cohort preferred less involvement in postoperative
decisions, which warrants further exploration in
future studies.

A-0624 Factors accounting for variation in the
biomechanical properties of flexor tendon repairs
Lasse Linnanmäki1, Harry Göransson2,
Jouni Havulinna3, Teemu Karjalainen4 and
Olli V. Leppänen1,2
1
University of Tampere, Tampere, Finland
2
Tampere University Hospital, Tampere, Finland
3
Pohjola Hospital, Tampere, Finland
4
Central Finland Central Hospital, Jyväskylä, Finland

Objective: The means of the biomechanical parameters are compared in most studies investigating
flexor tendon repairs, whereas the variation within
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the parameters is disregarded. Variation should be
regarded because a repair method that has relatively
low variation ruptures less frequently than a repair
method with a similar mean strength but a higher
variation. The purpose of this study was to investigate
factors that cause variation in the mechanical properties of flexor tendon repairs.
Methods: The study consisted of hundred samples
that were divided in groups of 10 based on repaired
material and repair method. Fifty homogenous
absorbent sticks were repaired with a simple loop,
an Adelaide repair, a peripheral over-and-over
repair, or a combination of the latter two repairs.
Ten of the absorbent sticks were repaired with a jig
to reveal the variation of the testing methodology.
The group served as a baseline group to the other
nine groups. Moreover, 50 porcine flexor tendons
were repaired with the same methods. Contrary to
the other nine groups, one group of 10 porcine
tendon repairs was performed by several surgeons
instead of by a single investigator. The samples were
loaded statically until failure. Variations for the specific groups and partial variations for each factor
were calculated. To make variations comparable,
coefficients of variation were used.
Results: The overall variation of the tendon repairs
consisted of partial variations derived from testing
methodology, tendon properties, surgical performance, and inter-surgeon performance. Variation of
the testing methodology was 13.8%. For example,
partial variations for the combined repair were
18.2% (performing the repair) and 17.4% (tendon
properties). The effect of tendon material properties
on the overall variation was generally less than the
effects of surgical performance. The variation derived
from repair method consisted of both core and peripheral suture: Sum of the overall variations of both
components of the repair was of the same magnitude
as the overall variation of the combined repair (22.5%
vs 25.2%, respectively). However, the additional
inter-surgeon variation was relatively small (13.9%).
Conclusion: Based on the study, a hand surgeon can
have a significant impact on the resulting repair.
Because the variation of tendon material cannot be
affected, a surgeon can reduce the failure rate of the
repair by performing more uniform repairs. Lowering
the variation of the repair by third leads to decrease
of the failure rate to half. Finally, none of the partial
variations was markedly greater than the other. The
variation of the combined repair is sum of its partial
variations, at least with the Adelaide core repair and
over-and-over peripheral repair.
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A-0630 Assessment of scaphoid fracture patterns
using a 3D-CT model
Gernot Schmidle, Rohit Arora and Markus Gabl
Department for Trauma Surgery, Medical University
Innsbruck, Innsbruck, Austria

Introduction: The scaphoid plays a central role in
carpal kinematics. It is prone to injury and reported
to be the most frequently fractured carpal bone. The
complex shape of the scaphoid and its tenuous blood
supply increase the risk of non-union. The main goal
in scaphoid fracture treatment is anatomical reconstruction to avoid long-term consequences of
osteoarthritis and pain. Therefore, imaging has to
display the fracture patterns as exact as possible.
Fracture gaps and angular deformities can be well
demonstrated and measured using 2D CT imaging.
To give an exact picture of fracture patterns and
areas important for stability and blood supply, 3D
imaging is necessary.
Method: We developed a technique for measurement
of intraosseous rotation of the scaphoid for daily clinical use based on surface landmarks on a 3D CT
model using common volume rendering software.
Based on this method, we assessed the prevalence
of intraosseous malrotation of scaphoid fractures
(SF) and scaphoid non-unions (SNU). Forty-five
patients (41 males and 4 females) who were treated
for a SF (25) or SNU (20) were included. CT scans of
both wrists were made and rotation was assessed.
The amount of malrotation was compared to fracture
classifications, kind of treatment, healing process
and age of fracture.
In a second study, we investigated which additional
information the 3D CT measurement can provide
regarding fracture patterns, stability and vitality.
This was investigated in 68 patients (57 men and 11
women) who were treated for SF and SNU. Forty-two
patients were treated for SF and 26 for SNU. X-rays,
2D CT and 3D CT images were compared on how well
they could reflect the real situation regarding fracture gap, fracture location, fracture plane and course
of the fracture.
Results: Our results show that malrotation is a
common fracture pattern. In the SF group, we
found it to be greater than 4 in 25% of the cases
as opposed to 47% in the SNU group. Malrotation is
an additional stability pattern that may impact on
treatment decisions.
The 3D analysis of fracture patterns provides additional information in comparison to 2D imaging. 3D
imaging enables exact information about fracture
location and the course of the fracture line in relation
to relevant anatomical landmarks. The correlation of
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fracture patterns to anatomical regions can give
important information on stability and vitality of fracture fragments. This may be especially helpful in preoperative planning.

A-0651 Reconstructive surgery of gunshot and
explosive wounds of the upper limb
Alexander Sukharev, Fiodorov Konstantin,
Yazerski Konstantin and Kheylick Serhey
432 Chief Military Clinical Medical Center, Belarus

Objective: Combat wounds of limbs are an actual and
unresolved issue of modern surgery of injuries. In
connection with the variety of damaging factors and
the complex anatomy of the upper limb, each case
can be considered unique and requires an individual
approach.
Methods: In our study, patients with gunshot and
explosive wounds of the upper limb were included.
A total of 18 patients participated in the study. The
following indicators were analyzed: the mechanism
of injury, the level of damage, the operations performed, the need for osteosynthesis, the need for
plastic surgery, the duration of treatment, early and
long-term functional results.
Results: The analysis of the obtained data showed for
all patients, regardless of the area of damage, treatment began with debridement, application of negative
pressure wound therapy from 24 h from admission,
monitoring of wound condition (soft tissues), and
from 5 to 7 days closure of the soft tissue defect
was performed.
There were revealed such feature in the treatment
of hand injuries as dissection of the carpal ligament
to all patients with wounds in the hand area; primary
osteosynthesis was performed using K-wires; in half
the cases, the use of reconstructive-plastic methods
for restoring soft tissue defects (primary closure,
plastic with local flaps, Italian plastic), as well as
on the bones (e.g. four-finger pollicization) was
required; restoration of tendons, the suturing of
nerves and vessels was postponed until the edema
and the ability to close the soft tissue defect were
reduced.
For the forearm, the principles are similar; in one
case, bilocal osteosynthesis of the forearm bones in
the external C-frame (Ilizarov apparatus) was performed with a significant defect in both bones.
Patients with lesions in the shoulder region
required primary osteosynthesis by an external fixation. Significant soft tissue defects were restored at
the same time by the displacement of the thoracodorsal artery perforator flap (in two cases, the
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technique was supplemented by taking a flap with a
rib to restore the bone defect). The final osteosynthesis was performed not earlier than the soft tissue
stabilization, in three cases free bone implantation
was used with an autograft from the iliac crest. In
two cases, posttraumatic neuropathy of the radial
nerve was identified, for the correction of which the
flexor tendons were transposed to the extensor
position.
Conclusions: The approach in the treatment of
patients with severe trauma to the upper limb
should be comprehensive, according to the principles
of orthopaedic damage control, osteosynthesis
should be consistent, the main role in assessing
the severity and prognosis of treatment is played by
soft tissues.

A-0655 A 5-year prospective outcome study of
PyrocardanÒ arthroplasty for the treatment of
thumb carpometacarpal joint osteoarthritis
Deborah Royaux1, Phillipe Bellèmere2,
Etienne Gaisne2, Thierry Loubersac2, Yves Kerjean2
and Ludovic Ardouin2
1
C.H.U. Pellegrin, Bordeaux, France
2
Clinique Jeanne d’Arc, Nantes, France

Objective: The purpose of this study was to evaluate
the results of arthroplasty using the pyrocarbon
interposition implant (PyrocardanÒ ) in the treatment
of early and intermediate stage trapezometacarpal
osteoarthritis with a minimum follow-up of 5 years.
Methods: It was a prospective and continuous study.
The evaluation focused on bilateral objective criteria
of mobility (M1M2 angle antepulsion and abduction,
flexion and hyperextension of MP and IP, Kapandji
and retro-Kapandji), strength (tip-pinch, key-pinch
and grip at Jamar), pain (VAS), functional self-questionnaires (Quick-DASH and PRWE) and standard Xray. We evaluated a possible subsidence of the
implant by the measurement of trapezial and metacarpal indices. All the implants were placed according to the same operative technique by one operator.
Results: Sixty-two implants in 58 patients were
included with an average age of 57 years and a
mean follow-up of 64 months (56 to 78 months).
There were four reinterventions: two for implant
removal associated with trapeziectomy and two for
a size change of an under-sized and painful implant
after 1 and 2 years. The PRWE and the quick-DASH
scores were 60 and 52.27 preoperatively and 4
(p < 0.0001) and 6.82 (p < 0.0001) at 5 years. The
mean VAS was 7 preoperatively and 0.6 to 5 years
(p < 0.0001). The average tip pinch at 5-year follow-
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up was 6.5 kg (p ¼ 0.02). The other results on
strength and mobility were not modified by the intervention. However, they were comparable to the controlateral side both before and after the intervention
at the last follow-up. The average recovery time was
12 weeks; 95% of patients were very satisfied and
satisfied. Radiologically, there were three significant
subsidence of the implant at the trapezium and three
at the metacarpal level without any clinical impact.
Conclusions: All patients increased strength and
quality of life significantly with significantly reduced
pain, sustained mobility and early resumption of
activities. The overall satisfaction of patients was
high. A therapeutic alternative is always possible in
case of failure (3% in the series).
Trapezometacarpal interposition arthroplasty with
the Pyrocardan implant is a minimally invasive and
effective medium-term solution for the treatment of
early and intermediate-stage rhizarthrosis.

A-0656 The extensor mechanism in radial
polydactyly: Anatomical findings and anatomical
treatment at primary surgery
J. Maraka, H. L. Stark, S. Stevenson and B. Crowley
Royal Victoria Infirmary, Newcastle-upon-Tyne, UK

Objective: Radial polydactyly (RP) comprises a
diverse range of anomalies. Anatomical complexity
may be underestimated resulting in poor outcomes
from primary surgery and secondary deformity.
There is little description in the published literature
on the variability of extensor tendon anatomy and its
treatment in RP.
Materials and Methods: A prospective anatomical
study of 52 primary operations for RP. Systematic
recording of operative anatomical findings and procedures performed for the extensor mechanism.
Results: Fifty-two operations in 45 patients, seven
bilateral, M ¼ F, Wassel groups IIVII represented.
Age at surgery 7 months to 10 years. Extensor pollicis longus (EPL) inserted into both duplicates in 54%
(28/52), ulnar duplicate only in 40% (21/52), radial
duplicate only in 4% (2/52), and not present in 2%
(1/52). Extensor pollicis brevis (EPB) inserted most
frequently onto the radial duplicate. Anatomical
anomalies included interconnections between flexor
and extensor 24% (12/50), interconnections between
extensor duplicates, extensor connections to skin,
hypoplastic tendons, and EPB with anomalous insertion to distal phalanx acting as EPL. Variability was
observed between and within Wassel groups.
Procedures for EPL included division of anomalous
connections, use of non-dominant duplicate extensor
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to augment EPL, centralization of EPL, and resection
of EPL non-dominant duplicate. The most frequent
procedure for EPB was reinsertion on the ulnar
duplicate.
Conclusion: There is marked variability of extensor
anatomy between and within Wassel groups. We
advocate an anatomical approach to treatment. This
optimizes results from primary surgery, provides
useful prognostic information, and guides management of late deformities.

A-0657 Clinical outcome of collagenase Clostridium
histolyticum in Dupuytren’s disease independent of
fibrosis diathesis score?
Katrien Cootjans, Ilse Degreef, Anton Borgers,
Luc De Smet and Maarten Van Nuffel
University Hospital Leuven, Belgium

Objective: Collagenase Clostridium histolyticum
(CCH) injection is an alternative to surgery for
finger contractures in Dupuytren’s disease (DD).
Recurrence rate after surgery in DD range from 0%
to 71%. Some patients have a benign and limited disease and others have a widespread and progressing
form. The term diathesis relates to certain features
of Dupuytren’s disease indicating an aggressive
course. Patients with a severe diathesis have more
aggressive forms of the disease with an elevated
postoperative risk for recurrent contractures. The
factors related to Dupuytren’s diathesis are age of
onset under 50 years, bilateral disease, history of
surgical treatment for fifth ray involvement,
Ledderhose disease, knuckle pads and first ray
involvement.
Our aim was to present the outcomes of patients
with DD contractures treated with CCH injections at
our institution and to investigate the relation between
the clinical outcome of collagenase Clostridium histolyticum treatment and the patients’ diathesis score.
Methods: We reviewed all patients treated with CCH
injections for contracture in DD in our institution
from September 2011 to July 2014. In all patients,
the cords were injected with CCH and the fingers
were manipulated 2 days later. One to four years
after CCH injection patients completed a disease
recurrence questionnaire at home. Three to six
years after the treatment patients without evidence
of recurrence on chart review or questionnaire were
invited for a follow-up visit with clinical examination
and questions in order to calculate the fibrosis diathesis score.
Recurrence was defined as patients who sought
treatment for a return of symptoms or a contracture
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greater than 20 in the setting of a palpable cord after
initial full or partial contracture correction.
Results: Sixty-seven patients with a total of 79
affected hands were treated with CCH infections (57
males; 10 females; age: 2787 years). The disease
recurrence questionnaires showed a relatively high
rate of self-reported recurrence (58%) at a mean
follow-up of 21 months. All patients participated in
the questionnaire. No correlation was found between
the diathesis score and the DD.
Of the 67 patients (79 hands) who were treated, 12
patients (13 hands) were lost to follow-up. A chart
review showed that 29 hands had already been operated for recurrent disease. Recurrence was also
reported in 10 hands on an earlier clinical visit, at
least 2 years after treatment, but these patients preferred no further treatment. The remaining 24
patients (27 hands) were invited for clinical examination; 11 hands showed no recurrence, 17 hands had
recurrence. There was a general high recurrence
rate (84%) with a mean follow-up of 48 months.
Conclusions: Our study demonstrated a high rate of
self-reported recurrence of DD after treatment with
CCH injections at a mean follow-up of 21 months,
which did not seem to be correlated with the fibrosis
diathesis score. The clinical recurrence rate at a
mean of 48 months was even higher and probably
also not correlated with the fibrosis diathesis score.
However, not all patients with recurrence required
additional treatment with CCH or surgery.

A-0659 Arthroplasty of the wrist with the Amandys
implant: Results of a monocentric series of 38 cases
with a minimal follow-up of 5 years
Catherine Maes-Clavier1, Philippe Bellemère2,
Etienne Gaisne2, Thierry Loubersac2 and
Yves Kerjean2
1
CHU Amiens, France
2
Clinique Jeanne-d’Arc, Nantes, France

Objective: The arthroplasty with Amandys implant is
indicated in large articular wrist destruction. The
goal of this study was to evaluate the midterm
results of this implant and to know if the postoperative results persist over time.
Methods: The concept of the Amandys arthroplasty is
that of a free interposition radiocarpal and midcarpal
spacer implant made out of pyrocarbon. The monocentric series included 38 Amandys implant with a
minimal follow-up of 5 years.
Results: Two patients died and four were lost of
follow-up. The mean follow-up was 64 months. At
the last follow-up, the mean grip strength was
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21 kg (67% of the controlateral grip strength and
13 kg before surgery), the mean range of motion in
flexionextension was 75 (66 before surgery), and
the mean inclination values was 35 (34 before surgery). The mean total PRWE was 26/100 (62/100
before surgery), the mean Quick-DASH was 28/100
(64/100 before surgery) and the mean pain was 3/10
(6.5/10 before surgery). The grip strength, the PRWE
and the QDASH were significantly improved between
the follow-up of 2 years and the follow-up of 5 years.
No migration or impaction of the implant was
observed on X-rays at the last follow-up. Six revision
surgeries were necessary to correct malposition of
the implant, always in the first year after surgery.
Conclusions: This study confirms that this implant is
well tolerated clinically and radiologically and presents a surgical option for treatment of advanced
wrist destruction. Its stability depends of the bones
resection, the capsuloligamentous tension and the
size of the implant but does not change with time.
The function of the wrist and the grip strength
improves over time.

A-0662 Therapy of fingertip injuries: The semiocclusive dressing as an alternative option to local
skin flaps
Stefan Quadlbauer1,2,3, Christoph Pezzei1,
Josef Jurkowitsch1, Tina Keuchel1, Thomas Beer1,
Thomas Hausner1,2,3 and Martin Leixnering1
1
AUVA Trauma Hospital Lorenz Böhler, European Hand
Trauma Center, Vienna, Austria
2
Ludwig Boltzmann Institute for Experimental and Clinical
Traumatology, AUVA Research Center, Vienna, Austria
3
Austrian Cluster for Tissue Regeneration, Austria

Objective: Fingertip injuries are very common in
emergency departments and the reconstruction is a
central aim of their management. According to the
literature, finger tip injuries in the level of Allen III
and IV should be treated by local skin flaps. The main
purpose of this study was to evaluate the outcome
after semi-occlusive dressing therapy in respect of
soft tissue cover, recovery of sensibility and duration
of sick leave.
Methods: One hundred and fourteen fingertips injuries from 2009 to 2011, treated with semi-occlusive
dressing, were retrospectively analysed. In all of the
cases, the injured fingers were only cleaned, debrided and covered with an occlusive dressing. The
bone was not shorted, even if the bone was up the
wound level. The primarily occlusive dressing was
left as long as possible and had been, when necessary, obdurated. The different types of fingertip
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injuries were classified according to the levels set by
Allen. Furthermore, the treatment time with the
semi-occlusive dressing and the period of disability
was recorded. On every patient, a Semmes–
Weinstein test was performed to document the sensitive outcome.
Results: A total of 114 patients were treated with a
semi-occlusive dressing. The mean age was 36  14
years, and the mean treatment duration 21  10 days.
The mean period of disability was 30  17 days. After
taking off the semi-occlusive dressing, the main
period of disability was 8  13 days. According to
Allen, following composition of fingertip injuries
occurred: 49% Allen 1, 33% Allen 2, 13% Allen 3
and 5% Allen 4. All patients developed a satisfactory
tissue cover and the sensibility was, according to the
Semmes–Weinstein test, normal. There were no
complications like tissue infections, neuroma or
osteitis. Also no secondary flap supply was
necessary.
Conclusion: The semi-occlusive dressing is an ideal
therapy for all kind of fingertip injuries, regardless of
the amputation level. There may be even bone
exposed on the wound level. It is an easy, cheap
and safe therapy with no complications and leads to
an excellent result in function, sensibility and carrying capacity. The semi-occlusive dressing is a suitable alternative in treating fingertip injuries.

A-0663 Atypical cleft hand: Surgical technique for
grasping improvement
Edgard N. Franca Bisneto, Emygdio J. Leomil de Paula,
Rames Mattar Jr, and Laura Lorimier
Institute of Orthopaedics and Traumatology University of
Sao Paulo, Sao Paulo, Brazil

In this article, we present cases of children with atypical cleft hand classified as oligodacytic (Blauth and
Gekeler), type IIA (Foucher) or multidactyly
(Woodside and Light), all of them with the absence
of the second finger but the corresponding metacarpal is present and normal. Some children have thumb
metacarpal-phalangeal (MP) instability. Clinically
they have lack of pulp to pulp pinch due to MP ligament insufficiency and difficulty in grasping large
objects since first web is narrowed.
Six children between 2 and 13 years old, four girls
and two boys, with unilateral atypical cleft hand were
included for this analysis. All of them have thumb and
ulnar fingers or ‘‘nubbins.’’ Second finger is absent in
all cases but one, second metacarpal were present
and normal. All children have normal global function
considering respective ages for daily living activities.
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Three of them have thumb metacarpal-phalangeal
(MP) instability and lack of pulp to pulp pinch.
All children have difficulties in grasping large
objects.
Second metacarpal resection and Z-plasty created
a wide first web that allowed large objects
prehension.
The second ECD tendon transfer improves stability
of thumb MP joint that makes pinch grip with fifth
finger possible.
The surgical technique presented in this article did
improve function in oligodactyly or type IIA atypical
cleft hands allowing grasp of large objects

A-0678 Delayed primary repairs of the flexor tendons had better outcomes than primary repairs in
zone 2: An outcomes analysis in a single unit
Xiang Zhou1, Jun Qin1, Xiang Rong Li1 and Jing Chen2
1
People’s Hospital of Jiangyin, Jiangsu, China
2
Jiangsu Medical Research Center, Nantong, Jiangsu,
China

Objective: We reviewed our patients with complete
divisions of zone 2 finger flexor tendons using a
six-strand core M-Tang suture with early active
mobilization from a single unit and aimed to assess
and analyze the different functional recovery of fingers treated with the delayed primary and primary
repair.
Methods: We repaired 80 flexor digitorum profundus
(FDP) tendons (80 fingers) of 66 patients from
November 2013 to May 2017. There are 52 men and
14 women. The patients aged 17 to 65 years, with
average of 35 years. Thirty-six fingers were repaired
after a delay a mean of 4 (2 to 10) days with primary
skin closure and later tendon repair in a non-emergency surgical setting. Forty-four fingers were
repaired primarily with 12 h after injury. The FDP
tendon was exposed through a Bruner’s incision
and the tendon was repaired with the 6-strand MTang repair using 4-0 looped suture and sparsely
placed simple running peripheral suture with 6-0 or
5-0 nylon. After surgery, the fingers were immobilized for 34 days and partial range digital active
motion was initiated after that. The patient was
encouraged to actively move the fingers interphalangeal joints and metacarpophalangeal joint to about ½
of the total motion range in the first 13 weeks. Then
the patient proceeded to full range of active motion
around the end of week 3. The primary repair in our
series was performed during the late afternoon or
nighttime, while the delayed primary repair was at
daytime. We compared the functional results and
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demographics and injury factors (gender, age,
accompanied injuries, and follow-up lengths)
between patients treated with primary repair and
delayed primary repair using the Student t-test,
Kruskal–Wallis rank sum test and Fisher exact test.
Results: Among the total of 80 fingers, the mean
range of motion (ROM) of the proximal (PIP) and
distal interphalangeal (DIP) joints was 153  29 with
follow-up of 5 to 27 months. According to the
Strickland and Glogovac criteria, 46 fingers (57%)
were rated as excellent, 19 (24%) good, 11 (14%)
fair and 4 (5%) poor. There were no tendon ruptures.
The mean ROM in the 36 fingers with delayed primary
repair was 161  25 , which is significantly better
than that of 44 fingers with primary repair of
146  30 (p ¼ 0.018). There are 25 excellent, 7
good, 3 fair, 1 poor in the fingers with delayed primary, and 21 excellent, 12 good, 8 fair, 3 poor with
primary repair using the criteria of Strickland and
Glogovac. We found no significant differences in
demographics and injury factors (gender, age,
accompanied injuries and follow-up lengths) between
the two groups.
Conclusions: A primary repair in the late afternoon or
nighttime has worse outcomes than delayed primary
repair as a selective procedure, performed a few
days after trauma. We conclude that in order to
obtain a better functional recovery, surgeons must
have sufficient energy and less fatigue. We suggest
that delayed primary flexor tendon divisions are preferable than primary repair in the late afternoon or
nighttime.

A-0686 New arthroscopic classification of TFCC
injuries
Toshiyasu Nakamura and Koji Abe
Department of Orthopaedic Surgery, School of Medicine,
International University of Health and Welfare, Tokyo,
Japan

Objectives: Palmer’s classification described in 1989
which was based upon findings of radiocarpal joint
arthroscopy is now widely used. Due to several
reports of other types of TFCC injury that was not
in Palmer’s classification, such as the dorsal or coronal tear or due to recent development of DRUJ
arthroscopy, we need new thorough classification
both includes RCJ and DRUJ sides. We tried to classify our case series of consecutive 213 TFCC lesions
in a year period.
Methods: From July 2014 to September 2015 (1 year
and 2 months period), 213 wrists of 211 TFCC injury
patients who underwent first-look arthroscopy both
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in the RCJ and DRUJ were included in this study.
There were 123 males and 88 females, right wrist
of 116, left of 93 and 2 bilateral. Average age of
arthroscopy was 39.1 year (range 13–72). All data
were recorded on cards and DVDs.
Results: On radiocarpal arthroscopy, 191 TFCC injuries were categorized as traumatic: in which A as the
central lesion: slit (13), flap (2), double transverse slit
(1), oblique (2), coronal (1), bucket handle (2); B as
the ulnar peripheral (150); C as the palmar distal (1);
D as the radial: within the disc (4), radial rim (1); E as
the dorsal: dorsal isolated (2),extended dorsal to
ulnar (8); F as the palmar (2); and G as the horizontal
(2). Degenerative tear was found in 48 wrists as similar to Palmer’s classification; wear of the disc (9),
wear þ the LT tear (7), perforation (21), perforation
with chondral lesion of the lunate and/or triquetrum
cartilages (11). On DRUJ arthroscopy, traumatic
TFCC injuries were found in 19 wrists, subclassified
with A (proximal slit) (1), B (partial RUL avulsion) (1),
and C (complete RUL avulsion) (17). Degenerative
findings on the proximal side of the TFCC were
found in five wrists with DRUJ arthroscopy, in which
degenerative fibrillation on the proximal surface of
the TFCC in 2, and relaxed RUL in 3. Isolated injury
was found in 144 wrists (67%), in which the RCJ-B
type (classical Palmer 1B) tear were 90, followed by
DRUJ-C type (complete RUL avulsion) in 17. Double
lesions were found in 65 wrists (30%), in which combination of RCJ-B and DRUJ-C (presumable complete ulnar lesion) was the most in 19 wrists. Triple
injuries were found in four wrists, all included RCJ-B
tear and three wrists included DRUJ-C type.
Conclusion: We classified TFCC lesion based upon
RCJ and DRUJ arthroscopic findings. In the isolated
injuries, RCJ-B type (classic Palmer 1B) was the most,
followed by DRUJ-C type (complete RUL avulsion).
One third of our series indicated combined double or
triple lesion that included lesions onto the RCJ and
DRUJ. To diagnose TFCC lesion thoroughly, both
RCJ and DRUJ arthroscopy are necessary.

A-0691 Nerve transfer for restoring pinch strength
in high median nerve injuries
Margarita Kateva1, Kalin Angelov1 and
Nikola Simeonov2
1
UMHAT ‘‘Sofiamed’’ – Department of Orthopedics,
Traumatology, Hand Surgery and Reconstructive Surgery,
Sofia, Bulgaria
2
SU ‘‘St. Kliment Ohridski’’ – Faculty of Medicine, Sofia,
Bulgaria
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Objective: Our goal is to evaluate the possible reconstruction of thumb flexion in a way to get pinch in the
hand using nerve transfer of the motor branch of the
extensor carpi radialis brevis muscle (n. radialis) to
the n. interosseous anterior (n. medianus) reinervating m. flexor digitorum profundus and m. flexor pollicis longus.
Method: This is clinical presentation in a series of
five patients with high injury of n. medianus-innervated muscular paralysis with duration of 8–14
months.
Operative intervention is a nerve transfer under a
microscope magnification of the motor branch (n.
radialis) of m. extensor carpi radialis brevis (ECRB)
to n. interosseous anterior (n. medianus) with clinical
outcome-possible pinch in the hand. S-shaped
approach is used in proximal 1/3 of the anterior forearm. The branches of n. radialis are found one by one
with operating microscope – n. superficialis (sensory), m. extensor carpi radialis brevis (motor), m.
supinator (motor) and n. interosseous posterior.
The motor branch to the m. extensor carpi radialis
brevis is tracked maximally distal and is resected just
before entering the muscle. The coaptation is made
(end-to-end) to n. interosseous anterior (n. medianus) using surgical suture 9-0. Also nerve transfer
of dorsal sensory nerve (n. radialis) to the volar sensory nerve (n. medianus) is made in a way to restore
sensibility of the volar part of the digital pulp of the
thumb and index finger.
Clinical Results: First clinical manifestations are
found 9 months postoperatively. As all patients
achieved pinch M4 (in MRC) in 18 months postoperative and maintained the active wrist extension.
Conclusion: This is one good suggestion for restoring
the pinch of the hand using nerve transfer in patients
with high nerve injury.

A-0705 Validity of the patient-rated wrist evaluation
questionnaire in rheumatoid hand
Zeynep Tuna1, Oguzhan Mete2, Gizem Tore1,
Songul Baglan Yentur1, Deran Oskay1 and
Abdurrahman Tufan3
1
Gazi University Faculty of Health Sciences Department of
Physiotherapy and Rehabilitation, Ankara, Turkey
2
Yildirim Beyazit University Faculty of Health Sciences
Department of Physiotherapy and Rehabilitation, Ankara,
Turkey
3
Gazi University Faculty of Medicine Department of Internal
Medicine Division of Rheumatology, Ankara, Turkey

Patient-Rated Wrist Evaluation (PRWE) is a patientreported questionnaire focusing on the symptoms
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and functions in wrist pathologies. It consists of 15
questions of pain and functional activities of the
wrist. Rheumatoid arthritis (RA) is a multi-systemic
disease involving primarily the inflammation of the
wrist and hand joints. Therefore, this study aims to
test the validity of PRWE in patients with RA.
Seventy-five patients with RA from one outpatient
clinic participated in the study. Patients filled out the
Michigan Hand Outcomes Questionnaire (MHOQ) and
gross grip strength was measured for both hands.
Patients filled out the PRWE questionnaire for each
right and left hand consecutively. Questions of PRWE
were asked to the patients regarding dominant and
non-dominant hand. Correlations between PRWE and
MHOQ and gross grip strength scores were analyzed
by Spearman’s correlation to assess validity of
PRWE.
Our results demonstrated that PRWE had negative
and strong correlation with MHOQ for dominant hand
(p ¼ 0.83, p < 0.001) and had negative and moderate
correlation with MHOQ for non-dominant hand
(p ¼ 0.79, p < 0.001). PRWE showed negative and
fair correlation with grip strength for both hands.
All correlations were statistically significant
(p < 0.05).
PRWE is a valid tool for evaluating the wrist involvement in patients with RA. PRWE may be preferred
in the clinical setting for its simple and short questions. Additionally, it may provide a sensitive followup process for patients with its subscales regarding
pain and function separately.

A-0712 Long-term outcomes of the use of a
spherical ulnar head prosthesis for failed
Sauvé-Kapandji procedures
Margaret Fok1, Diego Fernandez2 and
Jörg van Schoonhoven3
1
Department of Orthopaedics and Traumatology, Queen
Mary Hospital, The University of Hong Kong, Hong Kong
2
Department of Orthopaedic Surgery, Lindenhof Hospital,
Bern, Switzerland
3
Clinic for Hand Surgery, Bad Neustadt an der Saale,
Bavaria, Germany

Objective: The use of a spherical ulnar head prosthesis (UHP) for the treatment of symptomatic radioulnar convergence after Sauvé-Kapandji (SK) procedure has shown promising results in the short term.
This study aims to evaluate the long-term outcome of
the original cohort of patients treated with this
technique.
Methods: Seventeen patients with confirmation of
unstable ulnar stumps both clinically and
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radiographically were studied. The etiology for the
initial SK procedure included post-traumatic distal
radioulnar joint incongruity, primary DRUJ arthrosis
and dysplastic DRUJ. All but three patients had a
minimum of two and a maximum of six operations
prior to having a spherical UHP. All patients suffered
from severe pain with difficulty in performing work
and daily activities. Ceramic UHP was used for all
patients except two of which cobalt chrome head
was used.
Results: The average follow-up was 6 years (range
4–17 years). The reduction of pain was statistically
significant with 11 patients who remained pain free.
The range of motion of the wrist and power grip was
maintained to and showed a statistically significant
improvement at the late follow-up. The DASH score
also significantly improved from 77 to 41 with a
p ¼ 0.03. The average patients’ satisfaction score
was 9 of 10.
No signs of loosening of the prosthesis were noted
at the late follow-up. The only two patients who had
received cobalt chrome head prosthesis developed
significant osteolysis as well as pain and had to be
revised to the Scheker total DRUJ prosthesis. Two
patients who suffered from traumatic dorsal subluxation of the prosthesis were treated with radial
osteotomy, both with a satisfactory result.
Conclusion: This study illustrates that the late
results of ceramic spherical ulnar head prosthesis
for failed SK procedures in this small but representative patient series are encouraging.

A-0719 Wide-awake hand surgery: Limits and
complications
Kai Megerle, Julia Jakobus, Ursula Kraneburg and
Hans-Günther Machens
Clinic for Plastic Surgery and Hand Surgery, Technical
University of Munich, Munich, Germany

Wide-awake hand surgery or WALANT has been
established as a safe and cost-efficient alternative
to traditional hand surgery. However, there is only
few information on complications or limits of this
approach. We report a single surgeon’s experience
in 318 cases.
Between 2012 and 2017, the presenting author performed 318 acute and elective hand surgical procedures utilizing 1% Ultracain with 1:200,000
epinephrine. All cases were retrospectively reviewed
for intraoperative or postoperative complications. In
addition, we conducted telephone interviews with the
patients after a mean of 7 months after the
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procedure and asked about further complications
and the overall experience.
In two cases of tenolysis of the palm and forearm,
respectively, there was incomplete anesthesia, presumably due to incomplete diffusion because of
extensive scarring. Both cases were intraoperatively
converted to general anesthesia. One patient with
delayed sagittal band reconstruction demonstrated
a rash on the dorsum of the hand for several days,
another patient-reported prolonged swelling of the
injection site. An 87-year old patient developed transient coronary spasm without evidence of myocardial
ischemia 3 h after injecting 14 ml of anesthesia for
carpal tunnel release. Two patients reported that
they would have preferred a different form of
anesthesia.
Vascular anastomoses demonstrated a highly variable degree of flow during WALANT, ranging from no
flow to normal perfusion.
The WALANT approach can be utilized in many different hand surgical procedures. In our experience,
anesthesia may be unreliable in cases with extensive
preexisting scarring. Patients who are ambiguous
about the concept of being awake during surgery
should not be persuaded. The WALANT approach
should not be performed in cases with preoperatively
impaired finger perfusion.

A-0720 Lower recurrence rate of Dupuytren’s
contracture in metacarpophalangeal joints following collagenase Clostridium histolyticum treatment
compared with percutaneous needle fasciotomy in a
randomized controlled study: Preliminary results
Stig Jørring and Claus Hjorth Jensen
Hand Clinic, Department of Orthopedics, Herlev-Gentofte
University Hospital of Copenhagen, Denmark

Objective: Few studies report on recurrence rates
following treatment with collagenase histolyticum
injections (CI) of Dupuytren’s contracture (DC) in
comparison to other treatment modalities. To evaluate CI against another minimally invasive treatment
modality, an RCT comparing CI and percutaneous
needle fasciotomy (PNF) of the MCP-joints in DC
was initiated.
Methods: Sixty-two patients suffering from DC with
isolated extension deficit 30 in a MCP-joint were
invited to participate in the RCT. The patients were
allocated to either CI injection in accordance with the
manufacturer’s guidelines or PNF. Only one treatment pr. patient entered the study.

SS130
Patients were followed for 1–3 years. Recurrence
of DC  30 and/or reoperation of the treated digit
were considered failure of the treatment.
Results: Thirty-two patients were allocated to CI and
30 to PNF. Four patients in the CI group withdrew
their consent to participate prior to treatment leaving
28 patients in the CI group. In two patients in the PNF
group, rupture of the cord was unsuccessful (<20
improvement of contracture) leaving 28 patients for
follow-up (FU). Fourteen were female and 48 were
male patients.
At FU, four patients in the CI group and 14 patients
in the PNF group were considered failures. 2 8.2,
p < 0.005.
Conclusion: CI yields superior results as compared
to PNF at FU at 1–3 years in the treatment of isolated
DC in MCP-joints as the recurrence rate is significantly lower.
Longer follow-up is needed to evaluate the
medium and long-term recurrence rates.

A-0722 Use of a photodynamic polymer for intramedullary osteosynthesis of metacarpal fractures:
A 3-year experience
Carsten Surke, Rahel Meier, Luzian Haug, Tom Adler
and Esther Vögelin
Department of Plastic and Hand Surgery, Inselspital,
University Hospital Bern, University of Bern, Switzerland

Patients and Methods: From December 2014 until
November 2017, 76 patients with metacarpal fractures have been treated with an intramedullarily
applied photodynamic polymer (IlluminOssTM). The
indications for surgical treatment were either multiple mc fractures, fracture angulations greater than
40 and/or malrotation of digits. All patients with an
IlluminOss osteosynthesis and a clinical and radiological follow-up of at least 12 weeks were included in
this study (n ¼ 57 patients with n ¼ 61 fractures). The
cohort includes fractures of a single metacarpal as
well as multiple metacarpal fractures. Cases with
multiple injuries to the same hand, which were treated by a combination of osteosynthesis, were also
included.
Results: Eight cases had shaft fractures. In all other
cases, subcapital fractures were treated. In three
cases, multiple metacarpal fractures were treated.
In four cases, adjuvant osteosynthetic material was
used. All IlluminOss fractures were healed at week
12. No implant-related infection was seen. In five
cases, mild to moderate secondary dislocation was
seen but surgical revision was not necessary. In one
case with a particularly comminuted fracture,
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implant failure occurred requiring surgical revision.
In two cases of split head fractures, intraarticular
protrusion of the implant was seen necessitating
operative shortening of the implant. Range of movement was compared to the contralateral uninjured
side and improved in the course of clinical followup, but was dependent on severity of the injury.
Subjective satisfaction measured by the QuickDASH score was good in all patients.
Conclusion: Osteosynthesis by means of a photodynamic polymer is a safe and stable method to treat
metacarpal fractures allowing an early mobilization
and minimizing cast treatment. Due to the intramedullary implantation, surrounding soft tissues are
preserved. We observed a steep learning curve in
terms operating time and use of the implant
system. We found a low complication rate comparable to other established paths of treatment, but in
general implant removal is not necessary.

A-0730 Influence of plate types on clinical and
radiological outcomes of ulnar shortening osteotomy in patients with idiopathic ulnocarpal impaction
syndrome
Jong-Pil Kim, Sung-Bae Park and Dong-Ho Lee
Department of Orthopaedic Surgery, Dankook University
College of Medicine, Cheonan, South Korea

Background: The purpose of this study was to assess
influence of plate types on clinical and radiological
outcomes of ulnar shortening osteotomy in patients
with ulnocarpal impaction syndrome by comparing
AO 3.5 dynamic compression plate, 3.5 limited contact-dynamic compression plate and ulnar osteotomy
plate. In addition, the effect of interfragmentary
screw fixation during ulnar shortening on radiologic
outcomes of ulnar shortening osteotomy was
assessed.
Materials and Methods: Seventy-eight patients who
underwent ulnar shortening osteotomy using plate
fixation and were followed-up at least 1 year were
enrolled. Three types of plates were consecutively
used: AO 3.5 dynamic compression plate (group 1,
n ¼ 31), AO 3.5 limited contact-dynamic compression
plate (group 2, n ¼ 19), AO 2.7 ulnar osteotomy plate
(group III, n ¼ 28). The patients were also divided into
two groups based on performing interfragmentary
screw fixation: interfragmentary screw fixation
group (n ¼ 27) and without interfragmentary screw
fixation group (n ¼ 51). The clinical outcomes were
evaluated by disability of arm, shoulder and hand,
Patient-related wrist evaluation. Radiological outcomes including time to bone union, presence of
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delayed union which was defined when the union was
not observed until 12 weeks, and re-fracture after
metal removal were assessed. Other possible factors
that might affect bone union such as smoking and
underlying disease were assessed.
Results: All patients showed union at the final
follow-up. There were no statistically significant differences in both clinical and radiological outcomes
according to the types of plates. When comparing
the groups treated with and without interfragmentary
screw fixation, time to bone union was shorter in the
interfragmentary screw fixation group (7.56  2.56
weeks vs 9.79  6.59 weeks, p ¼ 0.038). Delayed
unions were only observed in 8 of 51 patients treated
without interfragmentary screw fixation (15.68% vs
0%, p ¼ 0.045). In ulnar shortening without interfragmentary screw fixation group, 5 of 43 patients
(11.62%) who removed the plate had experienced
re-fracture of the ulna by low energy trauma after
plate removal. However, there was no significant difference of clinical outcomes between the interfragmentary screw fixation group and without
interfragmentary screw fixation group (Table 2).
Conclusion: Types of plate did not influence the clinical and radiological outcomes of ulnar shortening
osteotomy in the patients with idiopathic ulnocarpal
impaction syndrome. However, interfragmentary
screw fixation with plating for ulna shortening
osteotomy has several advantages such as early
bony union and prevention of re-fracture after
metal removal.

A-0733 Dupuytren disease 7-day manipulation
following collagenase: Safety, efficacy and
outcomes
David J. Hunter-Smith, Bethany Reynolds, Vicky Tobin,
Michael P. Chae and Warren M. Rozen
Department of Plastic and Reconstructive Surgery,
Frankston Hospital, Peninsula Health, Frankston Victoria,
Australia; Monash University Plastic and Reconstructive
Surgery Group (Peninsula Clinical School), Peninsula
Health, Frankston, Victoria, Australia

Objective: Determine the safety, efficacy and outcomes of 7-day manipulation following the use of
injectable collagenase Clostridium histolyticum
(CCH) for Dupuytren disease.
Methods: Patients presenting with Dupuytren’ disease were offered treatment with collagenase injections. Baseline demographic and medical data were
collected. In addition, total passive extension deficit
(TPED) and patient-reported outcome measures
(PROMS) were recorded prior to treatment, and at 6
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weeks, and 6-month post-manipulation. Patients
underwent a standard treatment protocol of injection
D0 and manipulation D7 under local anaesthetic on
an outpatient basis. Results were collected prospectively and analysed.
Results: One hundred and thirty-nine patients (98
males, 74.2%) with a mean age of 65.7 years (range
38.6–87.7) have been treated to date. In 34% of cases,
the
disease
represented
a
recurrence.
Anticoagulants were taken by 63% of patients.
There was a significant improvement in PED across
injected rays (p < 0.001). In addition, patients demonstrated highly significant improvement in function
and quality of life on Southampton (p < 0.001),
URAMS (p < 0.001) and ‘‘Patient SET’’ (p < 0.001)
questionnaires. A typical spread of minor complications and no major complications were encountered.
Conclusions: Our data suggest that 7-day manipulation following injection of collagenase is safe to use
in patients with Dupuytren’s disease. It demonstrates
significant improvements in objective and subjective
measures of hand function. These data suggest that
it is safe and efficacious to manipulate, following collagenase up to 7 days post injection.
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A-0737 Tendon subluxation after surgical release
of the first compartment in de Quervain disease: A
prospective randomized controlled study comparing simple midline incision and dorsoulnar incision
for elevating radial flap
Jong-Pil Kim, Seg-Won Yang and Dong-Ho Lee
Department of Orthopaedic Surgery, Dankook University
College of Medicine, Cheonan, South Korea

Purpose: To evaluate tendon subluxations using
ultrasonography after release of the first compartment in patients with de Quervain disease and to
compare the clinical and functional outcomes
between the midline incision and dorsoulnar incision
for elevating radial flap.
Methods: This randomized prospective study involving 46 patients with de Quervain disease who
required surgical release of the first compartment
were divided into two groups: group 1 with midline
incision and group 2 with dorsoulnar incision. To
evaluate tendon subluxation, the sliding distance of
the extensor pollicis brevis (EPB) in five wrist positions were measured at 12 and 24 weeks using ultrasonography: neutral deviation, radial deviation, ulnar
deviation, dorsiflexion, and volar flexion of the wrist.
Clinical outcomes of the patients were evaluated
using the Disabilities of the Arm, Shoulder and
Hand (DASH) score, Visual Analogue Scale (VAS),
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and grip strength at 4, 12, and 24 weeks after
surgery.
Results: In wrist flexion, volar displacement of EPB
was 1.37  0.63 mm in group 1 and 0.31  0.85 mm in
group 2 at 12 weeks after surgery (p < 0.001),
1.25  0.61 mm in group 1 and 0.36  0.69 mm in
group 2 at 24 weeks (p < 0.001). The change of
tendon subluxation between 12 and 24 weeks was
not significant (p > 0.05). In wrist extension, dorsal
displacement of the tendons was 0.56  1.36 mm in
group 1 and 1.92  1.75 mm in group 2 at 12 weeks
after surgery (p ¼ 0.024) and at 24 weeks (p ¼ 0.069).
Otherwise, no significant difference between two
groups was found in the other position of the wrist.
Clinical outcome measures including DASH score,
VAS, and grip strength showed no difference between
the groups. There were no significant correlations
between tendon subluxation and clinical outcome
measures (p ¼ 0.618).
Conclusion: Tendon subluxation after first compartment release for de Quervain disease is more
increased during wrist flexion in the simple midline
incision and during wrist extension in the dorsoulnar
incision elevating the radial flap. However, tendon
subluxation after first compartment release does
not affect clinical outcomes.
Level of evidence: Level 1, Therapeutic.

A-0740 Early radiological results of arthroscopic
treatment of the scaphoid nonunion
Igor Golubev, Maxim Merkulov, Oleg Bushuev,
Galina Shiryaeva, Andrey Maximov, Ilya Kutepov and
Olga Hozyainova
Department of Hand and Microsurgery, N.N. Priorov
National Medical Research Center of Traumatology and
Orthopaedics (CITO), Moscow, Russia

Objective: To evaluate the union rate and wrist malalignment correction of arthroscopic bone grafting of
scaphoid nonunion in the early postoperative period.
Methods: The study included 41 patients who were
operated from 2015 to 2017. Nonunion was located
in middle third in 33 and proximal third in 8 cases.
Average age of nonunion was 25 month (from 8 to
48). Evident DISI with radio-lunate angle more than
30 was noted in 32 (78%) of cases. All patients underwent arthroscopic resection of nonunion and bone
grafting from midcarpal joint. Scaphoid fragments
fixation was done by 3 K-wires. Union was noted by
CT done in 8 weeks after operation and K-wires were
removed. Before, soon after and in 10 weeks after
operation, there were noted consolidations, radiolunate (RL) and scapho-lunate (SL) angles.
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Results: Union in 10 weeks after procedure was
achieved in 38 (92.7%) patients. There were one failure of union in middle and two in proximal scaphoid
third cases. The average RL angle before the operation was 40.7 (15 –50 ), immediately after – 23.5
(0 –45 ) and in 10 weeks after the removal of Kwires 27.7 (0 –45 ). The SL angle before surgery
was 67.7 (from 60 to 90 ), immediately after
50.2 (30 –50 ) and it 10 weeks after – 53.4 (45 –
60 ). The data comparison shows statistical significance in both angels in both period of measurement
– soon after operation and in 10 weeks after it
(p 0.01).
Conclusion: Arthroscopic management of scaphoid
nonunion shows not only high union rate but also
significant correction of carpal DISI deformity in
early postoperative period.

A-0741 Does bowstringing affect hand function in
patients treated with A1 pulley release for trigger
thumb: A randomized trial comparing percutaneous
versus open technique
Jong-pil Kim, Kwang-hee Park and Jae-wook Jung
Department of Orthopaedic Surgery, Dankook University
College of Medicine, Cheonan, South Korea

Purpose: The purpose of this study was to determine
the extent to which the release of the A1 pulley
causes bowstringing in the treatment of trigger
thumb, and how the percutaneous technique is beneficial to bowstringing and clinical function over open
technique.
Methods: A total of 31 patients with resistant trigger
thumb were prospectively randomized to undergo
either percutaneous release (17 patients) or open
release of the A1 pulley (14 patients). We quantified
bowstringing of the digit by measuring further
palmar displacement of the flexor pollicis longus
(FPL) tendon during thumb IP joint power flexion
using ultrasonography at 12 and 24 weeks after surgery. Pain on the visual analogue scale, Disabilities of
the Arm, Shoulder and Hand, pinch power, and grip
strength were assessed and analyzed to correlate
with the ultrasonographic measurements.
Results: Each cohort showed a significant improvement in all clinical outcomes (p < 0.05), with no difference between the groups at each follow-up
(p > 0.05). The bowstringing was greater increased
at 12 weeks after surgery in both groups, and the
average value of the open release group was greater
than those of the percutaneous group compared to
before surgery (6.11  1.04 mm vs 5.20  0.79 mm,
respectively) (p ¼ 0.041). However, the difference of
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those values was not significant at 24 weeks’
follow-up (4.18  0.93 mm vs 3.92  0.77 mm, respectively) (p ¼ 0.671) There was no significant correlation
between the bowstringing of the flexor tendon and
any clinical outcome measures (p > 0.271).
Conclusion: Open A1 pulley release of the thumb
caused greater bowstringing than percutaneous
technique early after surgery. However, bowstringing
did not affect clinical hand function in patients treated with either percutaneous or open technique for
trigger thumb.
Levels of evidence: Level 1, Therapeutic.

A-0742 Positive experience with the treatment
process associated with better outcome after surgery for carpometacarpal osteoarthritis
Jonathan Tsehaie1,2, Mark van den Oest1,2,
Ralph Poelstra1,2, Ruud W. Selles1,2,3, Reinier Feitz2,
Harm Slijper2, Steven Hovius1,2, Jarry T. Porsius1,2,3
and The Hand-Wrist Study Group
1
Department of Plastic, Reconstructive and Hand Surgery,
Erasmus Medical Center Rotterdam, The Netherlands
2
Hand and Wrist Surgery, Xpert Clinic, The Netherlands
3
Department of Rehabilitation Medicine, Erasmus Medical
Center Rotterdam, The Netherlands

Background: Currently, literature indicates that
experience with the delivered healthcare influences
treatment outcome. However, the relationship
between experience with the delivered healthcare
during the treatment of CMC-1 osteoarthritis and
outcome is unknown. Therefore, the aim of the
study is to investigate what the association is
between patient experience around the CMC-1 surgery and treatment outcomes in terms of patientreported outcomes (PROMS) and therapist-reported
outcomes (TROMS).
Methods: Patients who received a Weilby procedure
for their CMC-1 osteoarthritis between 2011 and 2017
during regular care delivery in 17 outpatient clinics
were included. Before and 12 months after surgery,
patients completed a PROM: the Michigan Hand
Outcomes Questionnaire (MHQ) and a (TROM):
strength measurements. In addition, a patientreported experience measure (PREM) was filled in
at 3 months. Regression analyses were used to
examine to associations of the different subscales
of the PREM on the one hand and the MHQ change
scores and strength on the other hand, while adjusting for confounders. Multiple regression analysis was
used to determine how much of the variation in treatment outcome between patients could be explained
by the PREM scores.
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Results: Two hundred and thirty-three patients were
included in the analysis. There were positive associations between the PREM and the PROM (the MHQ).
The strongest associations were determined for the
experience with information provided, communication of the physician and the post-operative care
delivered. No associations were found between
patient experience and TROMS (strength measurements). The PREM could explain 3.2–8.4% of the variation between patients in MHQ outcomes, depending
of the PREM subscale.
Conclusion: This study shows a positive association
between experience with the healthcare delivery and
patient-reported treatment outcome in surgical
treatment of CMC1 osteoarthritis, but no positive
association between experience with the healthcare
delivery and strength outcomes. These findings suggest that patient-reported treatment outcome in
CMC1 osteoarthritis can be improved by improving
the experience with the healthcare delivery.

A-0743 Computed tomography angiography allows
the classification of the first dorsal metatarsal
artery
Xu Lin1, Tan Haitao1, Wei Pingou1, Luo Xiang1 and
Chaitanya S. Mudgal2
1
Department of Hand and Foot Microsurgery, Guigang City
People’s Hospital, Guigang, Guangxi, China
2
Department of Orthopaedic Surgery, Orthopaedic Hand
and Upper Extremity Service, Massachusetts General
Hospital, Boston, Massachusetts, USA

Background: Conventional angiography is an invasive
technique. Submillimeter computed tomography
angiography (CTA) has been shown to be an effective
alternative for peripheral artery branches. This study
aimed to assess the use of CTA to guide the choice
and design of foot donor area for finger or thumb
reconstruction.
Methods: This was a retrospective study of 79
patients who underwent finger or thumb reconstruction between January 2011 and March 2014. All these
patients underwent preoperative CTA to determine
the exact blood supply at the donor site.
Preoperative imaging and intraoperative findings at
the donor site were compared.
Results: Among the 79 patients (158 feet), 474 artery
segments (dorsalis pedis artery (DPA), first dorsal
metatarsal artery (FDMA), and toe web artery
(TWA)) were evaluated using CTA. Image satisfaction
rates of the vessels were 100.0  0.0%, 89.2  3.2%,
and 60.1  5.0% for DPA, FDMA, and TWA, respectively. Among the 158 feet, 90 were Gilbert type I
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(57.0%), 52 were Gilbert type II (32.9%), 13 were
Gilbert type III (8.2%), and three were with poor visibility and could not be classified (1.9%). In all 79
patients, the CTA image of the FDMA was consistent
with the intraoperative observations. All reconstructed fingers survived. Follow-up was available
for 69 patients. After a 6- to 18-month follow-up,
the reconstructed fingers and donor area recovered
well, and the reconstructed fingers had strong holding power, without pain.
Conclusion: CTA can produce three-dimensional
images for extremity arteries, allowing the preoperative assessment of blood supply and planning of
donor site.

A-0744 Hyphenated technique of CT angiography
with color Doppler ultrasound for accurate posing
before anterolateral thigh flap transplantation in 19
clinical cases
Xu Lin1, Tan Haitao1, Wei Pingou1, Luo Xiang1 and
Chaitanya S. Mudgal2
1
Department of Hand and Foot Microsurgery, Guigang City
People’s Hospital, Guigang, Guangxi, China
2
Department of Orthopaedic Surgery, Orthopaedic Hand
and Upper Extremity Service, Massachusetts General
Hospital, Boston, Massachusetts, USA

Background: CT angiography (CTA) and color
Doppler ultrasound (CDU) have been widely applied
in recent years for the vessel positioning.
Objective: We aim to explore the impact of hyphenated technique of CTA with CDU in free anterolateral thigh perforator flap repair surgery in patients
with hand-foot skin injury.
Methods: From March 2014 to December 2015, a prospective study on free anterolateral thigh perforator
flap repair surgery in 19 patients in the Department
of Hand-foot Microscopic Orthopaedic, Guigang
People’s Hospital was done. Using CTA scan, the preoperative vessel positioning was done in anterolateral thigh area, validated by CDU detection. The
appearance of donor site and the appearance, textures, color, blood supply of skin flaps in the recipient
area were monitored after surgery. The functional
level in recipient areas of hand and foot were
graded by TAM (Total Active Movement) system evaluation method.
Results: Fifty-four perforator vessels detected in
donor site of anterolateral thigh area with hyphenated technique of CTA with CDU, while 58 perforator
vessels (54 detected vessels and 4 small vessels with
diameters <0.5 mm) were observed during surgery.
Flaps survived without vascular crisis in all patients.
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The postoperative follow-up lasted 6 to 13 months,
and the survived flaps exhibited soft texture, good
blood supply, good appearance, and skin color was
closer to normal skin.
Conclusion: The hyphenated technique of CTA with
CDU can detect the perforator vessels accurately,
providing a new approach for preoperative estimation
of accurate locations of perforator vessels.

A-0746 Clinical application of 3D printing
technology for preoperative planning of thumb
reconstruction using donor toe
Xu Lin1, Tan Haitao1, Wei Pingou1, Luo Xiang1 and
Chaitanya S. Mudgal2
1
Department of Hand and Foot Microsurgery, Guigang City
People’s Hospital, Guigang, Guangxi, China
2
Department of Orthopaedic Surgery, Orthopaedic Hand
and Upper Extremity Service, Massachusetts General
Hospital, Boston, Massachusetts, USA

Background: Although thumb reconstruction surgery
has been developed for years and the surgical technology gradually matured, there are still many challenges, including the preoperative design of the
prosthesis.
Objective: To explore the clinical application of preoperative precise design for 3D printing and thumb
reconstruction.
Methods: This was a retrospective study of 20
patients who underwent the surgery of harvesting
toe transplant and thumb reconstruction at the
Guigang People’s Hospital between January 2015
and December 2016. The 3D model of the thumb
defect was created and printed. The dimensions of
skin and bones from donor site were precisely
designed as reference for surgical operation. The
surgery was performed according to the model.
Results: Perfect repair of defects was achieved with
satisfying appearance and function. The reconstructed thumbs all survived (survival rate of 100%).
Partial skin necrosis was found in two patients, but
complete healing was eventually achieved. Follow-up
was 3–9 months. The maximum dorsiflexion was
8–30 and the maximum flexion was 38–58 . The
two-point sensory discrimination was 9–11 mm. The
Michigan Hand Outcomes Questionnaire (MHQ) was
26–45%. Grip power was 31–54%. There were 17 and
three patients with satisfaction of ‘Excellent’ and
‘Good’ each for the reconstructed thumb and hand
function, respectively. The satisfaction rate was 85%.
Conclusion: Preoperative digital design and 3D printing according to the donor and recipient sites allowed
a tailored operation. The operation was more precise,
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the appearance of the reconstructed thumb was
good, and the donor injury was minimal.

A-0751 The natural course of triangular fibrocartilage complex tear without distal radioulnar joint
instability
Bong Cheol Kwon, Jae-Yeon Hwang and Seon Jong Lee
Hallym University Sacred Heart Hospital, Anyang, South
Korea

Objective: Triangular fibrocartilage complex (TFCC)
tear is a common cause of ulnar side wrist pain.
However, its natural course has not been understood.
The purposes of this study were to determine the
natural course of TFCC tear without distal radioulnar
joint (DRUJ) instability and to identify risk factors for
the poor outcome after conservative treatment of the
TFCC tear.
Methods: We retrospectively analyzed the electronic
medical records of the patients sustaining TFCC tear
without DRUJ instability. We evaluated the patients
with pain visual analogue scale (VAS) and patientrated wrist evaluation (PRWE) at the initial visit, 4
weeks, 8 weeks, 12 weeks, and over 6 months after
the initial visit. The PRWE score 20 points was considered complete recovery, and the PRWE score >20
was considered poor outcome. We used Kaplan–
Meier survival analysis and Cox regression modelling
to estimate the time to complete recovery and to
identify predictors of poor outcome.
Results: A total of 104 consecutive patients with an
average age of 39.8 years (range 18–70) were
included in this study. A complete recovery was
achieved in 54 patients at an average follow-up of
26  28 weeks. Estimated probability of complete
recovery was 40.8% at 6 months and 57.6% at 1
year. Older age significantly reduced the risk of
poor outcome (adjusted hazard ratio (HR), 0.969;
95% CI, 0.947–0.992; p ¼ 0.009), while dominant
hand involvement significantly increased the risk of
poor outcome (adjusted HR, 2.062; 95% CI, 1.081–
3.934, p ¼ 0.028). Notably, ulnar plus variance
(p ¼ 0.246) and the mode of tear (traumatic vs degenerative, p ¼ 0.5)) were not significant risk factors.
During a mean of 16 months of follow-up, 12 patients
underwent surgical treatment, 6 patients changed
their vocation, and 8 patients changed their preferred
recreational activities due to wrist pain.
Conclusion: This study demonstrates that while
more than half of the patients with TFCC tear without
DRUJ instability show a self-limiting course, about
40% of the patients still have pain and disability at 1
year. Younger age and dominant hand involvement
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are significant independent risk factors for poor outcome after being adjusted for possible confounding
factors.

A-0755 Update and increase the quality of analgesia
and anesthesia in animal research
Belén Garcı́a-Medrano1, Fernando Moreno Mateo1,
Clarisa Simón Pérez1, Ángel José Álvarez Barcia2,
M. J. Gayoso Rodrı́guez3 and Martı́n-Miguel Ferrero1
1
Orthopaedic Surgery, Hand Unit, Hospital Clı́nico,
Valladolid, Spain
2
Animal Welfare and Research Department, Faculty of
Medicine, University of Valladolid, Valladolid, Spain
3
Cell Biology and Histology Department, Faculty of
Medicine, University of Valladolid, Valladolid, Spain

Introduction: Rodents are widely utilized in many
types of surgical research and academic procedures.
Interest in animal welfare it’s been increasing in the
last decades due to regulatory and ethical considerations. Recent studies have also shown better results
and clinical outcomes when appropriate therapies
had been applied to prevent animal pain and stress.
Intraperitoneal injectable anesthetic protocols are
used in rodents to avoid inhalant anesthesia limitations. Animals are potentially exposed to the highest
levels of pain during the procedures. That’s why is
mandatory to find a suitable and reproducible protocol for these kind of procedures.
Purpose: The aim of the present study was to assess
and compare the level of anesthetic plane and postoperative pain obtained from rats with different
anesthesia and analgesia protocols.
Materials and Methods: Animals were selected in
the setting of another clinical trial consisting on sciatic nerve critic defect and its ulterior reparation by
two different methods. Female Wistar rats were used
(n ¼ 27, weight 214–292 g, age 8–12 weeks). The animals were randomized in 9 groups: combinations of
different anesthetics and analgesics. Thus, there
were three anesthesia groups (medetomidine þ
ketamine, fentanil þ medetomidine, ketamine þ
xylazine) and another three analgesia groups (tramadol þ ibuprofen, mepivacaine þ ibuprofen, tramadol im þ tramadol po þ ibuprofen).
Anesthetic parameters measured were induction
time, loss of pedal reflex, signs of pain during surgery (withdrawal reflex, tachycardia/tachypnea,
sounds emitted) and recovery time. Analgesic parameters: respiratory rate, height, feeding, feces, chromodacryorrhea, movement, grooming, position and
response to stimuli. Numeric value was assigned to
each category to compare different groups and

Journal of Hand Surgery (Eur) 43(Supplement 2)
analysis of variance was used to compare these
data between groups.
Results: Notable differences were found compared
anesthetic
protocols.
Statistically
significant
(p < 0.05) differences were observed when signs of
pain during surgery were studied, with best score
in pain scale punctuation in the MK group (0.44) followed by FM (2) and KX (2.33). The longest and shortest induction times were observed in the KX and KM
groups, respectively, but the difference was not significant. The shortest recovery time was in the FM
group, followed by KM and the longest was MK, lasting in some cases more than 6 h.
Regarding the pain score punctuation after surgery, no significant differences were observed in
the fifth postoperative day. In the first postoperative
day, the best analgesic protocol was TTI (4.66),
whereas TI (9.13) and MI (10.14) groups were very
similar. The main significant differences between
three analgesic protocols were found in the second
postoperative day TTI (3.4), TI (6.71), and MI (9.5),
(p < 0.05). Five exitus have to be reported (two in
KX þ TI group, one in FM þ MI group, and two in
FM þ MI group).
Conclusions: Medetomidine plus ketamine regimen
anesthetic protocol shown to be the most reliable,
safe, and effective method. Long recovery time complication could be management with appropriate
care, including respiratory and heart rate and temperature monitoring; electric blanket is recommended. MK anesthesia could also be reversed by
atipamezole. TTI analgesia regimen is strongly
recommended in the light of these results.
These both regimens have shown to be safer, with
a low exitus rate.

A-0756 Post-traumatic interosseous-lumbrical
adhesions, diagnosing may be difficult but surgery
is easy
Daniel Muder1,2 and Torbjörn Vedung1,2
1
Department of Surgical Sciences, Uppsala University,
Uppsala, Sweden
2
Department of Orthopedic and Hand Surgery, Uppsala
University Hospital, Uppsala, Sweden

Objective: Adhesions between the tendons to the
interosseous muscles, the lumbrical muscles and
the deep transverse metacarpal ligament (dTML) can
cause decreased range-of-motion (ROM) in the metacarpo-phalangeal (MCP) joints and chronic discomfort
in the distal part of the hand. Diagnosing the condition
may be difficult and is often made by exclusion.
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Methods: Adhesions at the level of the lumbricalinterosseous junction makes it narrow, reducing its
proximal excursion which causes symptoms in the
intrinsic plus position of the fingers. If the dTML is
involved in the adhesions, the distal excursion of the
junction is also hampered, for example, the intrinsic
minus finger position. We identified five patients with
clinical findings suggesting the latter situation. All
patients experienced pain and swelling in the distal
part of the hand during manual load. The ROM in the
neighboring MCP joints was decreased and painful.
The pain free ROM was on average limited to only 0/
35 (extension/flexion). The condition was either
caused by a distortion or contusion trauma to the
distal part of the hand (four cases), or by an infection
(one case). Three patients were examined with an
MRI without any specific findings. No other possible
explanation to the condition was found and the
patients went on to surgery. The time between
trauma to surgery was on average 24 months
(range 6–60).
Results: The lumbrical–interosseus junction was
exposed through a volar approach. Adhesions
between the dTML and the junction were confirmed
in all cases with passive motion of the fingers.
Release of the adhesions and resection of the distal
third of the dTML resulted in normal passive excursion of the muscles and the tendon junction.
Immediate postoperative physiotherapy followed.
Four patients experienced an immediate decrease
in the symptoms. One patient experienced minor
pain and swelling during the first 3 months after surgery. At the 6-month follow-up, all patients had pain
free and near normal ROM (mean 4/89 ) in the MCP
joints.
Conclusions: Surgical release of symptomatic interosseous-lumbrical adhesions is a relatively simple
and safe procedure, with potential to normalize the
function of the hand. Diagnosing the adhesions is the
difficult part. The condition is not recognized widely
in Europe, which may be explained by the sporadic
reporting that almost exclusively originates from outside Europe. All five patients in our series were
recruited within less than 2 years, which may suggest
that the condition is more common than reflected by
the literature.
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A-0759 Analysis of interfragmentary motion in
scaphoid fractures by 4-dimensional computed
tomographic imaging
Marieke G. A. de Roo1,2, Johannes G. G. Dobbe2, Geert
J. Streekstra2 and Simon D. Strackee1
1
Department of Plastic, Reconstructive and Hand Surgery,
Academic Medical Center (AMC), University of Amsterdam,
Amsterdam, The Netherlands
2
Department of Biomedical Engineering and Physics,
Academic Medical Center (AMC), University of Amsterdam,
Amsterdam, The Netherlands

Objective: A scaphoid fracture is the most common
carpal fracture and is notorious for problems with
healing. When healing of the fracture fails (nonunion), a specific pattern of osteoarthrosis occurs,
resulting in pain, restricted wrist motion and disability. Scaphoid fracture classification systems recognize scaphoid fragment instability as an important
factor associated with the development of nonunion.
Since conventional static imaging cannot reveal this
dynamic problem, an imaging technique is required
that can analyze wrist motion in three-dimensional
space over time. To this end, four-dimensional (4D)
computer tomographic (CT) imaging is used to conduct two observational studies. In one study, we aim
to quantify and compare interfragmentary motion
between displaced and non-displaced acute scaphoid
fragments. We hypothesize that fragment displacement is not correlated to fragment instability. In a
second study, we analyze if scaphoid nonunion fragment instability depends on the position of the fracture line relative to the scaphoid apex. We
hypothesize that instability is increased if the fracture
line runs distal to the scaphoid apex.
Methods: Eight adult patients were included with a
one-sided acute scaphoid fracture or scaphoid nonunion and no history of trauma of the contralateral
wrist, which serves as the kinematical reference. One
patient with a non-displaced acute scaphoid fracture
is included. Seven patients are included with a scaphoid nonunion; six with the fracture line distal to the
scaphoid apex and one proximal to the scaphoid apex.
Both wrists are scanned with a regular dose CT scanner to obtain 3D images. Guided by a wrist motion
device, 4D-CT images are acquired during 10 s of
active wrist motion in a flexion–extension and subsequent radio-ulnar deviation plane. The 3D and 4D
scans are used to quantify interfragmentary motion
over time.
Preliminary Results: No interfragmentary motion
was found in the patient with an acute non-displaced
scaphoid fracture. Time to union was 6 weeks.
Regarding interfragmentary motion in scaphoid
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nonunion patients, no differences were found in fragment instability. In scaphoid nonunion patients with
the fracture line distal to the scaphoid apex, the
distal fragment motion ranged for each individual,
from (2–12, 0–6, 1–8, 1–7) degrees for extension, flexion, ulnar-, and radial deviation, measured relative to
the proximal fragment. For the patient in which the
fracture line runs proximal to the scaphoid apex,
these angles were (4, 6, 4, 3) degrees.
Conclusion: Fragment instability of scaphoid nonunion fragments did not depend on the position of
the fracture line with respect to the scaphoid apex.
Dynamic imaging of joints is a new and promising
trend, creating opportunities to quantitatively evaluate normal and pathological wrist kinematics. With
4D-CT imaging, we can quantitatively differentiate
between stable and instable scaphoid fractures.

A-0760 Complications after toe to hand transfers in
children with pathology of the hand
T.I. Tikhonenko, S.I. Golyana, A.V. Govorov and
N.V. Zaytseva
The Turner Scientific and Research Institute for Children’s
Orthopedics, St.-Petersburg, Russia

Background: Currently, there is no common approach
to treatment complications after microsurgical toe to
hand transfer, which is an actual problem.
The aim of the study was to analyze ischemic complications after the microsurgical operations in children with a pathology of the hand to improve the
quality of surgical treatment.
Materials and Methods: From 2007 to 2016, we did
210 microsurgical toes to hand transfer (306 transplants). And 267 (87.3%) of these, in patients with
congenital pathology and 39 (12.7%) with posttraumatic deformities of the hand. In total, 352 fingers
were reconstructed.
Results: According to our study, the blood supply
disturbance of the toes transplants was in 19 (6.2%)
cases of 306. The most of them caused in the early
postoperative period (73.7%). The main cause of
microcirculatory disorders was thrombosis of the
venous or arterial trunks (eight cases). In six
patients, the blood supply disturbance occurred as
a result of thrombosis of autovenous insertions.
Two patients had necrectomy at 7 and 18 days
because conservative and operative treatment was
not successful.
Conclusion: The method of choice for the appearance
of the first signs of the blood supply disturbance in
transfer toe is conservative therapy, which includes
disaggregants, anticoagulants and hirudotherapy.
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The effect of conservative therapy should be performed in 3 h from the beginning of ischemia, if it is
absent, the patient must be operated.
The operation includes soft tissue decompression,
the mechanical pumping across of vascular anastomoses, and if it necessary, excision of abnormal part
of the vessel with subsequent autoplasty.

A-0764 Finger and hand injuries in a pediatric
emergency department: A 17-month review from a
Swiss tertiary hospital
Carsten Surke1, Michael Künzli2, Esther Vögelin1 and
Ruth Löllgen2
1
Department of Plastic and Hand Surgery, Inselspital,
University Hospital Bern, University of Bern, Switzerland
2
Paediatric Emergency Department, Inselspital, University
Hospital Bern, University of Bern, Switzerland

Introduction: Hand and finger injuries in children are
very common in the paediatric emergency department (PED). Even though demographics and injury
patterns have been described previously, scarce
data exist on the type of treatment and its outcome.
In our institution, the paediatric emergency physicians initiate treatment of all paediatric injuries.
Thus, depending on the type of injury, children are
either treated in the PED or referred to the department of paediatric or hand surgery. While fractures
and injuries to the extensor tendons are mainly treated by the paediatric surgeons, complex injuries and
injuries affecting the palm of the hand are treated by
the hand surgeons. This study was designed to evaluate possible differences in outcome depending on
the treatment received in PED or by surgery subspecialties. Also, based on the study results, a referral
pathway was designed to improve efficient patient
flow from the PED to subspecialty.
Patients and Methods: All children presenting to the
PED with hand/finger injuries or infections over a 17month period were included in this retrospective
study. Patients with polytrauma, injuries proximal to
the wrist, systemic infections or allergic reactions
were excluded. Demographics (age, sex), date and
type of injury, treatment modality in PED and subspecialty referral and subsequent treatment were
retrieved from the electronic hospital database. For
hospitalized patients admitted to the paediatric or
hand surgical ward, length of in-hospital stay
(days), detailed information about definitive treatment and administration of antibiotics was collected
and where applicable, compared between these
departments. Finally, a written feedback form was
developed and collected from parents of all
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inpatients regarding the outcome of their child’s
injury after termination of treatment.
Results: From November 2015 until March 2016, 932
children with hand/finger injuries were admitted to
the PED. The most frequent reasons for presentation
were hand contusion (25.5%), fracture (20.8%) and
superficial lacerations (14.9%). Admission to the
ward was required for 87 children (9.3%) following
multiple hand/finger injuries (19.4%), infections
(18.4%) finger fractures (12.6%) and fingertip amputations (11.5%). In this subgroup, 51 children were
treated by paediatric (58.6%) and 37 by hand surgeons (41.4%), respectively. Mean duration of hospital stay was 3.37 days (range 1–23 days). Antibiotics
were administered to 57 patients (65.5%) with a mean
duration of 6.96 days (range 1–21 days). The feedback
form was returned in 75.8% of cases reflecting a
good overall satisfaction.
Conclusion: Our data are similar to previous studies
regarding patient age and sex and type and distribution of injuries in different age groups. This study
demonstrates an overall good parental satisfaction
with treatment. At current, paediatric hand/finger
injuries are treated by paediatric emergency, paediatric or hand surgery subspecialty in our institution
depending on the injury pattern and from case to
case decision. Like in adult surgery, a subspeciality
might be desirable for the treatment of paediatric
hand injuries. Furthermore, the aptitude and limits
of treatment by PEM physicians should be defined.
Based on our results, we suggest the implementation
of a clear referral pathway to improve and expedite
treatment of more complex injuries are treated in an
inpatient setting.

A-0765 The use of titanium miniature plates and
screws for the treatment of intra and extraarticular fractures of the hand
Sokratis Varitimidis, Zoe Dailiana, Ioannis Antoniou,
Dimitris Agorastakis, Stratis Athanaselis and
Konstantinos Malizos
Department of Orthopaedic Surgery, University of
Thessalia, Larissa, Greece

Objectives: Operative treatment of metacarpal and
phalangeal fractures is reserved for unstable, irreducible, comminuted, intraarticular, and open fractures. The purpose of this study was to evaluate the
outcome of hand fractures treated with titanium, low
profile plate and screws.
Methods: Ninety patients (79 men and 11 women)
with 114 hand fractures were treated with titanium
mini plates and screws. There were 46 phalangeal
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and 68 metacarpal fractures in the cohort. Mean
age of the patients was 36 years (range 11–75).
Most of the patients (57 patients, 63%) were manual
workers and the mechanism of injury involved a work
accident. The dominant hand was injured in 50
patients (55%)
The distribution of the fractures was as follows:
One hundred and fourteen fractures involved 113
rays. Thirty-two were open, 27 were intra-articular
and12 both open and intra-articular fractures.
Twenty-three of the 32 open fractures involved combined hand injuries and in 11 patients open fractures
were associated with incomplete (six) or complete
(five) amputations (severe damage to one or both
neurovascular bundles, respectively).
The fracture was fixed after a mean of 2.9 days
(range 0–28) from injury. Regional anaesthesia was
utilized in 85 patients and only five patients received
general anaesthesia. Combined plates and screws
were used in 85 fractures, while in the remaining
29 fractures internal fixation was performed only
with screws. Fixation with screws was selected for
condylar or intra-articular fractures of the base of
metacarpals and phalanges, and for long oblique or
spiral diaphyseal fractures.
Results: Mean follow-up time was 39 months (range
from 30 to 57). Apart from one case, all fractures
were successfully fixed. Grip strength was measured
as high as 89% compared to the uninjured hand even
in cases of intra-articular fractures. Open intraarticular fractures had the worst outcome in grip
strength (67% of the contralateral hand). With
regards to tip pinch, open intra-articular fractures
had the least favorable outcome (68% of the contralateral pinch strength). No difference was observed
between intra-articular and extra-articular fractures
for grip strength and for total active motion. DASH
score was 8.7 in the intra-articular group and
reached 15.6 in the open intra-articular group.
Finally, pain as measured with the visual analog
scale reached a maximum of 2.3 in all groups,
except for open intra-articular fracture, which
demonstrated a mean of 3.2. There was no statistically significant difference in grip strength (p ¼ 0.25)
or total active motion (p ¼ 0.849) between extra and
intra-articular fractures. TAM and grip strength were
statistically different between open and closed fractures (p ¼ 0.001 for TAM and p ¼ 0.013 for grip
strength, respectively).
Conclusions: Low profile plates and screws can be
used successfully to establish union and restore
alignment of the hand skeleton while achieving satisfactory clinical outcome. Factors that influenced the
final outcome included the severity of the initial injury
(open vs closed) and not the anatomic location (intra
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or extra-articular, metacarpal or phalangeal) of the
fracture.

A-0766 Toward standardization of an anatomical
coordinate system for the radius in 3D imaging:
Reliability of automatic and manual placement
Marieke G. A. de Roo1,2, Johannes G. G. Dobbe2, Geert
J. Streekstra2 and Simon D. Strackee1
1
Department of Plastic, Reconstructive and Hand Surgery,
Academic Medical Center (AMC), University of Amsterdam,
Amsterdam, The Netherlands
2
Department of Biomedical Engineering and Physics,
Academic Medical Center (AMC), University of Amsterdam,
Amsterdam, The Netherlands

Objective: In the last decades, promising techniques
have been proposed to plan corrective surgery for the
radius in 3D space. In many cases, repositioning
parameters are expressed in terms of a CT coordinate system. However, since the arm is not always
placed in the same way inside the scanner, the positioning parameters do not have a clear relationship
with the anatomy. By defining an anatomical coordinate system for the radius (RCS), repositioning parameters can be expressed in more logical terms. If the
RCS is accurately defined, repositioning parameters
can be compared between individuals, but also
between studies. Unfortunately, the RCS is usually
poorly defined and often based on a partial scan.
Since the repositioning parameters depend on the
RCS, an accurate placement of the RCS is important.
The purpose of this study was to answer the following
research questions: (1) To what extent does the
length of the radial shaft influence the positioning
error when the RCS is placed by a computerized
algorithm? (2) Are physicians better in placing the
RCS compared to the placement by a computerized
algorithm, if only a partial radius is available? (3) To
what extend do anatomical variances of the radius
(i.e. segmentation, gender, age, presence of growth
plate, left/right wrist) affect the automatic placement
of the RCS? We hypothesize that the length of the
radius significantly affects the positioning error of
the RCS.
Methods: Coordinate systems were placed on
healthy radii of 85 individuals. A radius was eligible
for inclusion when there was no history of fracture or
growth defect. The segmented radii are digitally cut
at 9 levels. In each cutting step, 10% of the proximal
radial surface is removed. At the final level, only 10%
of the distal radial surface remains. A new RCS is
placed on each cut radius by the algorithm. The
RCS placed by the algorithm on a complete radius
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acts as the gold standard. Three physicians positioned the RCS manually on three randomly selected
radii cut at nine levels. The positioning error of any of
the RCS is determined by calculating the RCS-to-RCS
transformation matrix and extracting the translation
error (x, y, z) and rotation error (’x , ’y , ’z ; rotation sequence: y, x, z) from the matrix for comparison
to the gold standard.
Results: Shortening of the radius had a significant
effect on the translation error (p 0.001) and rotation
error (p 0.001). Medical doctors positioned the RCS
more accurately than the algorithm when 10% of the
distal radial surface remained. Segmentation,
gender, age, presence of a growth plate, and left/
right wrist did not significantly affect the translation
or rotation error.
Conclusion: The main findings of this study are (1)
when using the computerized algorithm, the RCS is
slightly affected by the length of the radius, although
the error gets substantial if less than 20% of the
distal radius is available in the scan. (2) When only
10% of the distal radial surface remains, the RCS
should be placed manually. (3) Anatomical variances
do not influence the RCS positioning.

A-0769 Quantifying the positioning error of 3D
printed patient-specific surgical guides for the
radius
G. Caiti1, J. G. G. Dobbe1, G. J. Strijkers1, S.
D. Strackee2 and G. J. Streekstra1
1
Department of Biomedical Engineering and Physics,
Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands
2
Department of Plastic, Reconstructive and Hand Surgery,
Academic Medical Center, University of Amsterdam,
Amsterdam, The Netherlands

Objective: Corrective osteotomy is a common surgical treatment option for symptomatic malunion of the
radius. Computer-assisted three-dimensional (3D)
preoperative planning techniques are based on a
bilateral computed tomography (CT) scan of the
radii and use the mirrored contralateral bone as
reference to optimally plan the reconstruction. In
order to transfer the virtual preoperative plan to
the patient during surgery, an accurate navigation
technique is fundamental. Customized 3D printed
surgical guides are an attractive surgical navigation
strategy, which is becoming more commonly adopted
due to the rapid developments in additive manufacturing technology. However, navigation errors occur
if the guide is not properly positioned at the target
bone location, compromising the surgical outcome.
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Quantitative measurements of guide positioning
errors are rarely reported and have never been
related to the design of the guide and to the underlying bone anatomy. Our objective is to evaluate the
positioning accuracy of two different guide designs
(standard vs an innovative design with lateral extension) at different fitting locations (distal, mid-shaft
and proximal) on the volar side of the radius.
Methods: Six 3D virtual bone models of healthy right
adult radii and two sets of three patient-specific guides
(standard and extended) were 3D printed. In each set,
the three guides, respectively, fit the distal, mid-shaft,
and proximal surfaces on the volar aspect of the
radius. Four surgeons positioned each set of patientspecific surgical guides on each radius model. This
assembly was subsequently CT scanned and the positioning accuracy was then quantified with a CT-based
image analysis technique. Positioning errors were
expressed in terms of the mean target registration
error (mTRE), total translation error (T) and total
rotation error (R) by comparing the actual guide position with the preoperatively planned position. Three
generalized linear regression models were constructed to evaluate the influence of the fitting location
and the guide design on the positioning errors.
Results: When positioning mid-shaft guides, positioning errors (mTRE, T and R) were significantly
higher (p ¼ 0.0001, p ¼ 0.0001 and p ¼ 0.001) compared to distal guides. The novel guide design, featuring a lateral extension, significantly reduced the
mTRE, T and R errors in all the volar radius locations (p ¼ 0.001) except for R in the mid-shaft
region (p ¼ 0.0001).
Conclusion: Our study shows that the positioning
accuracy of patient-specific 3D printed guides
depends on the radius fitting location. This should
be carefully taken into account when considering
3D printed patient-specific guide technology in surgery of the mid-shaft. The use of extended guides is
recommended for future utilization in distal and
proximal radius regions, since it increases the accuracy and precision of surgical navigation.

A-0773 Early sensory re-learning improves sensory
outcome even in a long-term perspective: An RCT
with 7-year follow-up
Pernilla Vikström, Birgitta Rosén, Ingela Carlsson and
Anders Björkman
Department of Hand Surgery, Lund University, Malmö,
Sweden

Objective: Early sensory relearning improves sensory outcome regarding discriminative touch/tactile
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gnosis 6 months after surgical repair of median or
ulnar nerve injury. The aim of this randomized controlled trial (RCT) was to evaluate objective and subjective outcome in median or ulnar nerve repair from
a long-term point of view.
Methods: Twenty patients, 16 men and four women,
with median/ulnar nerve injuries who had been randomized to early sensory relearning (n ¼ 9) or traditional relearning (n ¼ 11) were assessed at a median
of 7 years (range 4–9) after the nerve repair.
Objective outcomes were assessed with the Rosen
score. Subjective outcomes were assessed with and
self-reported single-item questions regarding function and activity, and the DASH and the CISS questionnaires. T-test between groups was used for
Rosen score and numerical rating scales. The
Mann–Whitney U-test was used to analyze differences between groups for the DASH and the CISS.
Results: The group who had performed early sensory
relearning had significantly better results in sensory
domain of the Rosen score – and specifically, discriminative touch/tactile gnosis and dexterity. These
results were supported by the subjective ratings
according to clumsiness, grip function and fine
motor skills. No differences were found for the
DASH or the CISS.
Conclusions: Early sensory relearning appears to
improve long-term sensory function following nerve
repair.

A-0776 Long-term results of treatment of
scapho-trapezium-trapezoid arthritis by use of
pyrocarbon implant
Enrico Carità, Alberto Donadelli and Landino Cugola
Clinica San Francesco, Italy

Background: Scapho–Trapezium–Trapezoid (STT)
arthritis is commonly treated by isolated distal scaphoid resection or plus biologic interposition.
Isolated distal scaphoid resection can reduce carpal
height developing DISI deformity in long-term followup. Scapho trapezium pirocarbon implant (STPI) is
used as a spacer to maintain carpal height and
reduce long-term DISI deformity. Good tolerance of
pyrocarbon and profile of the implant give good life
expectancy.
Aim: In this retrospective study, the authors describe
their experience with the use of a pyrocarbon implant
for distal scaphoid in STT arthritis.
Materials and Methods: From January 2007 to
September 2017, 39 wrists (Viegas 1 and 2) of 30
patients were treated. All cases were evaluated pre
and post-operatively with MMWS, PRWHE and DASH
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scores with an average follow-up of 62 months (min
3–Max 125). Four cases were treated bilaterally.
Results: There was an average relief from pain, no
significant improvement in flexion extension ROM
and significant improvement grip and pinch strength.
At the follow-up, there was an average reduction of
pain from 7.01 to 2.7 VAS. There was an improvement
of grip and pinch force from 51% to 88% of contralateral side. Eighty-five percent of the patients were
satisfied with the results and were able to return to
the precedent activities. Improvement of DASH from
89 to 29 and of PRWHE from 101 to 27.8.
Radiographic controls revealed six cases of complication with one case of dislocation of the implant,
light reduction in carpal height in 4 pz and average
radio-lunate angle passed from 11 pre-operatively
to 14 post-operatively.
Discussion and Conclusion: Replacement of distal
pole of scaphoid with STPI can restore a good functionality of wrist and pinch, a complete range of
motion free from pain in patients affected from STT
arthritis maintaining carpal height and avoiding
increase of capito-lunate angle or collapse.

A-0778 Single or double V-flap over a direct-flow
homodigital island flap: An alternative technique
for volar fingertip injuries of long fingers
Thomas Jager and João Paulo Mussi
Institut Européen de la Main, France

Objective: The use of the direct-flow homodigital
island flap for coverage of fingertip injuries usually
leads to a flexion contracture of the proximal interphalangeal joint for achieving the distal advancement
needed for covering the soft tissue-loss, as well as
sometimes the need for donor area skin grafting. Our
study presents a different technique that could
address these two shortcomings.
Methods: We did an anatomic study in 8 upper limb
specimens (32 long fingers) where we created a volar
defect 54% of the pulp (50%–57%) and sequentially
we performed 5 procedures measuring on each the
advancement of the flap and the area of the flap
island. The procedures were a direct-flow homodigital island flap with the dissection distal to the PIP
joint (group 1), then a V-flap over that island (group
2), then a second V-flap over the distal flap (group 3),
then the dissection of the neurovascular bundle until
the proximal phalange (group 4) and finally suturing
the V-flaps and creating a traditional direct-flow
homodigital flap (group 5) to compare the different
options.
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Results: Group 1 had the lowest values in terms of
advancement with 9.7 mm (5–15 mm) and a surface of
23.15 mm2 (16.8–25.5 mm2). When added one V-flap
(group 2), the advancement was of 15.75 mm (10–
21 mm) and the surface was 28.35 mm (18–36
mm2). Group 3 had the advancement of 18.62 mm
(13–23 mm) and the surface of 30.81 mm2 (20–37.8
mm2). Group 4 presents the biggest advancement
values with 20.56 mm (12–27 mm).
Conclusions: The usage of either one or two V-flaps
over an island flap dissected distal to the PIPJ can,
respectively, produce an increased advancement of 4
and 7 mm over the classic direct-flow homodigital flap
but without crossing the PIPJ, thus decreasing the
probability of flexion contracture. Furthermore, the
application of one or two V-flaps can increase the covered area in 22% and 33%, respectively, thus decreasing the need of a donor site skin graft.

A-0779 A genome-wide association study of carpal
tunnel syndrome
Akira Wiberg1,2, Michael Ng1, Annina Schmid3,
Georgios Baskozos3, David Bennett3 and
Dominic Furniss1,2
1
Nuffield Department of Orthopaedics, Rheumatology, and
Musculoskeletal Science, University of Oxford, Oxford, UK
2
Department of Plastic and Reconstructive Surgery, Oxford
University Hospitals NHS Foundation Trust, Oxford, UK
3
Nuffield Department of Clinical Neurosciences, University
of Oxford, Oxford, UK

Background: Carpal tunnel syndrome (CTS) is the
commonest entrapment neuropathy, with an estimated population prevalence of 5–10%. Despite
being such a common condition, the pathophysiology
of CTS is poorly understood, and even less is known
about the genetic contribution to the disease. CTS is a
complex disease, whereby genetic and non-genetic
factors interact to affect overall phenotypic expression. The current best method for locating genetic
variants that predispose to a complex disease is a
genome-wide association study (GWAS).
Methods: With the aim of discovering genetic variants
that confer risk to CTS, we undertook a GWAS in
subjects with CTS using the UK Biobank resource, a
prospective cohort study of approximately 500,000
individuals from the United Kingdom, aged between
40 and 69, who have had whole-genome genotyping
undertaken and have allowed linkage of this data to
their medical records. After quality control, we
defined 12,106 participants of white British ancestry
from this cohort with at least one diagnostic code for
CTS as our cases and used the remaining 387,347
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white British participants as controls in the association analysis.
Results: We discovered genome-wide significant associations (p 5  108) at 13 loci across the genome.
Of the top three associated variants, rs72755233
(p ¼ 9.1  1015) is a missense mutation in
ADAMTS17, rs62621197 (p ¼ 1.0  1013) is a missense
mutation in ADAMTS10, and rs3791679 (p ¼ 3.8  1013)
resides in an enhancer region in an intron of EFEMP1.
All three genes are important in extracellular matrix
modulation, and we have demonstrated expression of
these genes in tenosynovium collected from within the
carpal tunnels of patients undergoing carpal tunnel
decompression surgery. rs72755233, rs62621197 and
rs3791679 have been reported in previous GWAS studies to be associated with human height, and we found
that on average, UK Biobank CTS patients are >2 cm
shorter than the controls.
Conclusion: This study sheds new light on the pathophysiological mechanisms that underlie CTS, and it is
the first ever study to do so through genome-wide
association. While functional assays will be required
to confirm whether the candidate genes identified are
causally implicated in CTS susceptibility, our findings
raise the intriguing possibility that the genetic susceptibility to CTS may arise from aberrant connective
tissue architecture or from anthropometric factors
such as height, hand and wrist proportions, rather
than from rendering peripheral nerves intrinsically
more vulnerable to increased pressures.

A-0782 1 or 2 K-wires in surgical treatment of
metacarpal-5-fractures?
Adrian Obladen, Romy Spitzmueller,
Jenny Dornberger, Esther Henning, Simon Kim and
Andreas Eisenschenk
Unfallkrankenhaus Berlin, Germany

Objective: Currently, no guidelines or evidence for
the treatment of fractures of the metacarpal V are
available and therefore therapeutic regimes are
based on individual decisions. The aim of the study
was to compare the clinical outcome of osteosynthesis with one versus two Kirschner wires in the treatment of dislocated or malrotated fractures of the
metacarpal V.
Methods: We conducted a prospective, randomized
multicenter trial in 13 hospitals. Ethic votes were
obtained in all federal states of which hospitals
took part in the study.
Patients with dislocated fractures of the metacarpal V and therefore need a surgical intervention were
randomized either to receive osteosynthesis with 1
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K-wire (group 1) or 2 K-wire (group 2). Block stratification with n ¼ 8 were used for randomization.
Primary endpoint was the functional outcome 6
month after surgical intervention, measured by the
Disability of the Arm, Shoulder and Hand (DASH)
Score. Secondary endpoints to evaluate the clinical
outcome were malrotation >5 , shortening of the
metacarpus >2 mm, palmar angulation >30 ,
delayed union, limitations of fist closure, limitations
of extension (extension ¼ 0 )/flexion (flexion < 70 ),
pain (<10 VAS), operation time, revision rates, infections rates, time of inability to work. For statistical
analysis, non-inferiority of the 1 K-wire versus 2 Kwire osteosynthesis with a tolerable alpha error of
5% and beta error of 15% were assumed.
Hypotheses were tested by inclusion of confidence
interval, including a full analysis set. SPSS 22.0 was
used for all tests.
Results: A total of 292 patients were recruited: 146
patients were randomized to group 1, 144 to group
1. Sixty-two patients from group 1 were excluded
from data analysis, 73 from group 2 (due to lost to
follow-up, withdrawal, protocol, deviations, etc).
Baseline data of both groups were comparable. In
group 1, the mean DASH score was 3.8 (6.9), in
group 2 4.4 (9.4). Regarding the secondary endpoints,
no significant differences between the groups were
observed. Serious adverse events demanding a surgical intervention occurred in both groups: two in group
1 and three in group 2. Those were three dislocations
after surgery, one in group 1 and two in group 2. All
were treated with surgical revision and 2 k-wires.
Other SAEs were a second trauma with a finger fracture in one patient without harm to the study-related
surgical outcome and a tendovaginitis stenosans of
the ring finger with was treated with surgery.
Conclusions: Non-inferiority of the osteosynthesis
with 1 K-wires versus with 2 K-wires can be
assumed. Both treatment options reveal a good clinical outcome.

A-0783 Patient-reported outcome measures for
toe-to-hand transfer: A prospective longitudinal
study
Cheng-Hung Lin, Tzong-Yun Tsai, C Anton Fries,
Jo-Chun Hsiao, Chung-Chen Hsu, Yu-Te Lin,
Shih-Heng Chen, Chih-Hung Lin and Fu-Chan Wei
Department of Plastic and Reconstructive Surgery, Chang
Gung Memorial Hospital, Chang Gung Medical College and
Chang Gung University, Taipei, Taiwan

Background: Patient-reported outcome measures
(PROMs) are an important metric in evaluating
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treatment efficacy of reconstructive surgery. Toe-tohand transfer can restore vital prehensile function;
however, this surgery is complex, extensive rehabilitation is required, and there are concerns about
donor site morbidity. This study longitudinally
explores the benefits of this procedure, from the
patients’ perspective, using PROMs.
Methods: Twenty-three patients who underwent free
toe-to-hand transfers from 2012 to 2015 were evaluated pre- and post-operatively using the following
validated questionnaires; the Michigan Hand
Outcomes Questionnaire (MHQ), the 36-Item Short
Form Health Survey (SF-36), and the Lower Limb
Outcomes Questionnaire (LFQ). Subgroup analysis
was performed between dominant and non-dominant
reconstructed hands.
Results: Mechanism of injury was crush in 83%; the
remainder sustained cutting, avulsions, and burn
injuries. Thirty-four toes were transferred; 9 great
toes, 20 second toes, and 5 third toes. All patients
required secondary procedures for aesthetic and/or
functional improvement. MHQ results showed significant improvement in overall activities of daily living,
work, aesthetics, and patient satisfaction (p < 0.05).
SF-36 results showed significant improvements in
physical and emotional roles (p < 0.05). The LFQ
showed no deterioration of foot function (p ¼ 0.55).
Subgroup analysis showed significantly greater
improvement in PROMs for patients undergoing
dominant hand reconstruction.
Conclusion: PROMs demonstrate the significant utility
of toe-to-hand transfer procedures in both functional
and psychosocial domains that there are relatively
greater benefits in reconstructing the dominant hand
and that donor site morbidity is well tolerated.
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A-0785 Distal sensory to distal motor nerve
anastomosis can protect lower extremity muscle
atrophy in a murine model
Mohammad Ali Hosseinian and Ali Ghribian
Beheshty University, Emmam Hossein Hospital, Tehran,
Iran

Background: Delayed reinnervation of denervated
motor neuron has irreversible consequences. We
introduced distal motor to distal sensory anastomosis (DDSA) as a practical, time-saving method to protect injured motor neurons and its target tissues.
Methods: Two experimental groups of Wistar rats
were studied. In DDSA group, the distal end of the
tibial sensory nerve of the left leg was anastomosed
to the distal common peroneal nerve. The same
nerves were dissected without anastomosis in the
control group. Four months later, visual functional
assessment of sciatic nerves was performed, and
histological structures of the nerves and muscles
and ultra-structure of nerves were evaluated.
Results: Significant enhancement was seen in intermediate toe spread factor in DDSA group (p < 0.05),
but toe spread factor and subsequently sciatic statistic index demonstrated no significant improvement.
The surgical procedures resulted in an ipsilateral
rehabilitation in DDSA group with statistically significant (p < 0.05) improvement in muscle weight and
myelinated axon count. Light and electron microscopy evaluations of the histological specimen
showed obvious prevention of nerve and muscle tissues degeneration following anastomosis.
Conclusions: Overall, DDSA showed a peripheral
nerve could repair, survive, and protect target tissues
from degeneration without connection to their cell
bodies and central nervous system. Some possible
explanations for these positive results could be the
restorative role of electrochemical signaling directly
from the skin sensory nerve receptors and stimulation of Schwann cell to convert to its regenerative
phenotype.

A-0787 Patients’ treatment experience influence
post-operative results in Dupuytren’s disease
Ralph Poelstra1,2,3, Ruud W. Selles1,3, Harm
P. Slijper2, Mark J. W. van der Oest1,2,3, Reinier Feitz2,
Steven E. R. Hovius1,2 and Jarry T. Porsius1,2,3
1
Department of Plastic, Reconstructive and Hand Surgery,
Erasmus MC, Rotterdam, The Netherlands
2
Hand and Wrist Center, Xpert Clinic, The Netherlands
3
Department of Rehabilitation Medicine, Erasmus MC,
Rotterdam, The Netherlands
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Objective: In modern practice, both physical treatment outcomes, as measured by a clinician, as well
as patient-reported outcome measures (PROMs) are
used to evaluate health outcomes after treatment.
Most recently, patient-reported experience measures (PREMs) were added to this evaluation. These
PREMs focus on items such as respect and dignity,
communication by physicians and cleanliness or
hygiene of facilities. All these factors represent different aspects of the treatment context. Besides
being useful in the evaluation of treatment, PREMs
can be helpful in clarifying the relation between physical treatment outcomes and PROMs. Previous
research has demonstrated that physical treatment
outcomes and PROMs are only moderately correlated, which suggests the influence of the psychosocial context surrounding a treatment, such as
patient–physician interaction and expectation of the
offered treatment. To better understand the role of
this treatment context, this study examines the association between patient experiences with treatment
context and treatment outcomes after Dupuytren’s
surgery, using both patient-reported outcome measurements as well as clinician-recorded straightness
of the finger as treatment outcomes.
Methods: Patients undergoing limited fasciectomy or
percutaneous needle fasciotomy for Dupuytren’s
contractures between 2011 and 2016 were selected
from a prospectively collected database. Patients
completed
the
Michigan
Hand
Outcomes
Questionnaire (MHQ) before and 3 months after surgery, together with a patient-reported experience
measure (PREM) while hand therapists assessed
the straightness of the finger with a goniometer.
Regression analyses were used to examine associations of the different subscales of the PREM with the
MHQ change scores and residual extension deficit.
Results: A total of 836 patients were included in the
final analysis. There was a positive association
between the experience with the treatment and
both patient-reported functioning and objectively
measured straightness of the finger. The associations between experience with healthcare delivery
and PROMs were roughly twice as strong as those
between experience with healthcare delivery and
physical treatment outcomes. Strongest associations
were seen with communication of the physician,
post-operative care and information about the
treatment.
Conclusion: This study demonstrates a positive association between treatment context and treatment
outcome in Dupuytren’s disease. These findings suggest that treatment outcomes in Dupuytren’s disease
could be improved through improving the treatment
context.
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A-0791 Multiple intermetacarpal perforators flap
for dorsal long fingers reconstruction: an anatomical study and clinical applications
Regina Sonda, Andrea Monticelli, Franco Bassetto and
Cesare Tiengo
Clinic of Plastic Surgery, Padova, Italy

Objective: We investigated the anatomical vascular
basis of a multi-perforant dorso-metacarpal flap
and reported our clinical experience in the reconstructive surgery of the dorsal long fingers as an
alternative to microsurgical solutions.
Methods: In 10 fresh frozen upper limbs, injected
with acrylic resin, the dorsal surface of the hand
was dissected. The intermetacarpal spaces and
dorsal long fingers were evaluated for the characteristics (number, diameter, site and interval of origin,
and course) of volar-dorsal perforator vessels. Wide
perforator flap, based on multiple intermetacarpal
distal perforators, was used for the contemporaneous reconstruction of the all dorsal long fingers.
Results: The mean number of perforators of intermetacarpal space was 3.5, mainly septal-type.
Proximally to juncturae tendinum, the vessels were
less numerous. In one case, there was no intermetacarpal artery. Some anatomic anomalies were
found, especially no Quaba perforator or the absence
of commissural artery. The average distance
between the Quaba perforator and the metacarpalphalangeal joint was 1.15 cm (DS 0.58), between the
Quaba and the commissural artery was 1.61 cm (DS
0.66). Proximally to Quaba, constant perforators have
been encountered at a mean distance of 28 mm,
37.84 mm, 46.42 mm, and 45.5 mm. The mean
number of branches for dorsal cutaneous network
at the level of long finger was 9 (range 5–15) arising
from the proper digital artery. There was no symmetry between radial-ulnar sides or opposite side of an
interdigital-space. In four patients, a multi-perforator
flap, based on these findings, has been used to cover
all the dorsal surface of the long fingers. A good
aesthetic and clinical result has been achieved at 6
months of follow-up.
Conclusions: The anatomical study allowed us to
identify a constant intermetacarpal perforator network and to perform a reliable distally based intermetacarpal flap. Thermal-crush injury often involved
multiple dorsal finger surface forcing the surgeon to
a challenged reconstruction. To obviate to a microsurgical flap reconstruction, we propose to raise the
entire subcutaneous surface of the dorsal hand in a
multiperforator flap. The flap was then mobilized as a
turn-over flap to cover the long fingers and then
grafted. This autologous functional reconstruction
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of all involved fingers allows an early and intense
rehabilitation to achieve a better recovery.
Subcutaneous surface guarantees tendons and
joints gliding, with minimal donor site morbidity,
avoiding the use of microsurgical solution.
Anatomical knowledge achieved, showed a reliable
vascular network, able to support a wide adipo-fascial flap.

A-0792 Interobserver reliability study of the
classification of scaphoid waist fractures using
computer tomography
Rasmus Wejnold Jørgensen, Anders Klahn,
Johannes Heindl, Lars Solgård, Lars Vadstrup,
Dejan Susic, Robert Gvozdenovic, Stig Jørring and
Claus Hjorth Jensen
Hand Clinic, Department of Orthopedics, Herlev-Gentofte
University Hospital of Copenhagen, Denmark

Objective: Conventional radiographs have been
shown to yield unreliable results in classifying scaphoid fractures. Computer tomography (CT) has been
claimed to be the tool of choice in determining the
treatment. The use of CT for diagnosing fractures and
healing of scaphoid fractures has shown only moderate interobserver reliability. We have therefore
undertaken a study of the reliability of the classification of waist fractures of the scaphoid among specialists of orthopedic surgery with a particular interest
in hand surgery.
Methods: From 2009 to 2014, CT scans were routinely obtained in patients with fractures of the carpal
scaphoid shown on radiographs. Among 186 positive
CT scans, 116 were excluded as the fracture was
more than 4 weeks old or due to incomplete data
set of the CT. Among the remaining 70 scans, we
identified 51 scaphoid waist fractures. Sagittal and
coronal planes of the long axis of the scaphoid
were available in all scans. Seven orthopedic surgeons with a particular interest in hand surgery independently scrutinized the scans classifying each in
undisplaced, minimally (<2 mm) displaced, or displaced and suggested a treatment of 4 weeks immobilization, 8–12 weeks immobilization, or screw
fixation. Fleiss Kappa values using SPSS v. 24 were
calculated and interpreted according to Landis and
Koch.
Results: On the average, 38.5% were classified as
undisplaced, 41% as minimally displaced, and
20.5% as displaced. On average, 79.5% of the fractures were suggested treated non-operatively and
20.5% operatively.
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The reliability of the classification showed an overall Kappa value of 0.50. However, the distinction
between undisplaced and minimally displaced fractures showed a Kappa of only 0.38, whereas the reliability was 0.61 when classifying between <2 mm
displaced or >2 mm displaced. Selecting between
operative or non-operative treatment showed a
Kappa of 0.58.
Conclusions: Selecting the best treatment of scaphoid waist fractures remains a challenge. The use
of CT showed substantial reliability in the distinction
between <2 mm displaced and >2 mm displaced
fractures. However, only moderate reliability was
found when choosing between non-operative and
operative treatment.

A-0795 Complications after elbow terrible triad
surgical treatment
Juan Maria Pardo Garcia1, Verónica Jimenez Diaz1,
Lorena Garcia Lamas1,2, Miguel Porras1,2,3 and
David Cecilia1,2,3,4
Hospital Universitario Doce de Octubre Madrid, Spain

Introduction: Terrible triad injury of the elbow (TTIE),
comprising elbow dislocation with radial head and
coronoid process fracture, is notoriously challenging
to treat and has typically been associated with complications and poor outcomes despite performing a
protocolized surgical treatment by expert surgeons
followed by adequate immobilization times and initiation of early and controlled elbow motion.
Objective: Identify and analyze the appearance of
complications after protocolized surgical treatment
of TTIE, assessing its functional outcomes and proportion of patients who required surgical reoperation.
Materials and Methods: Our study uses the database
of the Hospital Universitario 12 de Octubre (Madrid,
Spain) during the period between 2005 and 2015.
Characteristics of the patient, fracture, surgical procedure, associated complications, active range of
motion (aROM), as well as the evaluation of the outcomes through the Mayo Elbow Performance Score
(MEPS), Broberg and Morrey rating system and the
Disabilities of the Arm, Shoulder and Hand score
(DASH) were collected. A structured protocol of surgical treatment was performed in all cases.
Results: A total of 62 patients with TTIE were
obtained, of which 25 presented complications, 19
of whom were males and 6 were women. Mean
follow-up after surgery was 24 months, ranged
from 3 to 85 months. The average age was 47,
ranged from 29 to 77. The most frequent injury

SS147
mechanism was fall from own-height and 7 were
polytrauma patients.
The majority had a radial head fracture Mason type
III (15) and O’Driscoll type II (8) at the level of the
coronoid process of the ulna. All patients underwent
a lateral approach: Kocher (15) or Kaplan (10). One
case required an additional medial approach.
The most common complication (a total of 36 in 25
patients) was heterotopic ossification (12) followed by
arthrosis (10). Other complications were surgical
wound infection (4), neurovascular injury (4), ulnar
neuropraxia (1), incomplete axonotmesis, radial
nerve (2), complete lesion of the posterior interosseous nerve (1) and incomplete axonotmesis of the
ulnar nerve (1) and median (1), radial head asymptomatic loosening (4), radial neck periprosthetic fracture (1) and cubital-carpal impaction syndrome (1).
Surgical reoperation was required in 4 of the 25
(16%) cases of complications. Most frequent surgical
procedure was elbow arthrolysis (2) to treat stiffness.
The mean aROM was 120 /30 . Mean MEPS was
82 ranged from 70 to 95. Mean Broberg–Morrey score
was 88, ranged from 77 to 97 and mean DASH score
was 16, ranged between 0 and 56.
Conclusions: According to our experience and
reviewing the literature, in TTIE still treated in a protocolized manner, a high percentage of complications
persists (up to one third of patients). In spite of this,
functional outcomes after surgery are generally
satisfactory.
Further research is warranted to determine which
surgical techniques optimize functional outcomes
and reduce the risk of complications.

A-0799 The use of local vascularized adipofascial
flaps for joint capsule reconstruction after contracture release
Che-Hsiung Lee, Charles Y. Y. Loh and Yu-Te Lin
Department of Plastic and Reconstructive Surgery, Chang
Gung Memorial Hospital, Chang Gung University, College of
Medicine, Taoyuan and Keelung, Taiwan

Objective: Post-traumatic finger joint contracture
affects daily activities of the patients. After the
release of finger joint contracture, relapse of the
joint contracture usually occurs in clinical practice.
Fibrosis of the divided joint capsule which heals by
secondary intention is a possible cause of re-contracture. Recently, we employed a novel idea to
reduce the scar formation of the joint capsule, in
which the divided rough surface was reconstructed
by a local vascularized adipofascial flap (LVAF). The
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results were compared to similar cases without
reconstruction retrospectively.
Methods: This technique was applied in cases of contracture of the metacarpophalangeal joints and flexion contracture of the proximal interphalangeal
joints. The LVAF was based on a random pattern
flap, with the arterial inflow based at the lateral surface of the proximal phalanx, and from the dorsal
metacarpal artery. A wide base ensures the vascularity of the adipofascial flap. The flap was then
rotated to cover the rough surface of the joint. After
the surgery, this group of patients followed the same
rehabilitation instructions as those of the standard
capsulotomy method. The arc of motion of the PIP
joint was measured during follow-up.
Results: Patients were followed for 7 months and
with age of 36.6 years old on average. Significant
post-operative gain in the arc of motion (AOM) was
observed in all cases. Although no statistical significance in post-operative range of motion was found,
the group of LVAF showed more promptness in
improvement when compared to the group with standard capsulotomy technique (gain AOM 40.0  8.9 vs
24.3  19.9 , p ¼ 0.138). Less pain during the early
mobilization was reported by the patients with LVAF.
Conclusions: The short-term outcomes of the LVAF
technique showed an equivalent result when compared to those of the standard capsulotomy group,
even though there was no significant difference, the
gain of AOM appeared slightly better in the LVAF
group than in the standard capsulotomy group.
Significant pain reduction during early mobilization
could be one of the reasons why patients with LVAF
experienced a faster improvement in AOM. A longer
term of follow-up will be done to know the rates of
relapse.

A-0802 Tendon transfers and brain plasticity:
Results after BR to FPL tendon transfers
Leiv M. Hove, Knut Wester, Roger Brandon,
Alexander Richard Craig-Craven and Kenneth Hugdahl
Haukeland University Hospital and University of Bergen,
Norway

Objective: Tendon transfers are common in hand
surgery. However, to our knowledge, no human studies have dealt with cortical re-modelling in the brain
after a tendon transfer. In this article, we present a
model that allows us to study the effect on cortical
organization after surgical induced change in motor
function of the arm and hand. We also present the
results after brachioradialis (BR) to flexor pollicis
longus (FPL) tendon transfers to create a key grip
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in patients with cervical spinal cord injury
(tetraplegia).
Methods: The model in brief: We have studied the
cortical representation of the brachioradial muscle
before and after a tendon transfer that changed its
function from an elbow flexor to a thumb flexor (BR
to FPL-transfer). The MR imaging was performed
with a 3.0 Signa HDx MR scanner. Before the study,
we had to design a ‘‘muscle map’’ of the motor
cortex. The participants have some ‘‘disturbing’’
muscle activity from respiratory muscles and muscles responsible for head motion etc. Activity from
these muscles had to be ‘‘washed’’ away to visualize
the MRI patterns from the elbow flexor muscles and
the thumb muscles. The series consisted of four
patients with tetraplegia and three healthy control
subjects. The patients were examined preoperatively
and a few months postoperatively. The participants
went through a sequence of alternating exercises
and rest blocks, each lasting for 30 s. Preoperative
exercises were elbow flexion and postoperative exercises were thumb flexion. Data from the non-operated healthy controls allowed typical spatial patterns
of activation for each of the motor actions to be
determined by means of cluster analysis. For each
map, the centre-of-mass location of the five most
significant clusters was noted and any others
discarded.
Results: Results overall indicated that the postoperative key-grip movements in the tetraplegic
patients were elicited from a similar brain region as
in healthy controls, despite an alternative muscle
(BR) being deployed. This may indicate that control
of that muscle (BR) shifts from a brain region typically associated with elbow movements to one typically associated with hand movements.
Conclusions: To our knowledge, the findings in the
present series are the first indications that the
human cortex is capable of reorganizing itself spatially as a consequence of surgically altered motor
periphery after transfer of a muscle tendon from
the arm to the hand. This postoperative cortical reorganization, with the representation of an elbow flexor
moving ‘‘down’’ from the preoperative elbow area
towards the cortical hand area, appears to reflect
the process behind the effect of the training to use
the muscle in a new way, to obtain a hand grip
instead of flexion of the elbow. Moreover, this cortical
reorganization seems to occur within the time frame
of the patients’ ‘‘learning’’ of the new movements,
that is, a few months after the tendon transfer.
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A-0808 Oxidative protein damage and extracellular
matrix changes in diabetic trigger finger patients
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A-0812 How far the indication can be pushed for
local perforator flaps in complex defects of the
upper limb?

Nazmi Bulent Alp1, Gülsüm Karduz2, Kübra Vardar2
and Uğur Aksu2
1
Istanbul Bahcelievler State Hospital Ortopedics and
Traumatology Department, Turkey
2
Istanbul University, Science Faculty, Biology Department,
Istanbul, Turkey

Alexandru Georgescu, Ileana Matei, Maria Nedu and
Marius Pruna
University of Medicine Iuliu Hatieganu Cluj Napoca,
Romania

Chronic hyperglycemia underlies cellular complications in diabetes. The mechanisms leading to cellular
complications are not fully understood. Additionally,
no relation between diabetes and trigger finger
pathogenesis yet to be identified.
Methods: To evaluate the effect of chronic hyperglycemia on oxidative protein damage and extracellular
matrix changes, we studied trigger finger in patients
with (n ¼ 20) and without (n ¼ 15) diabetes. Pulley tissues were collected after trigger finger surgery and
(1) tissue total thiol (T-SH), advanced oxidation protein products (AOPP) levels as markers of oxidative
protein damage; (2) tissue sialic acid (SA) content as
markers of extracellular matrix changes were measured. We measured plasma C-reactive protein
(CRP) level. Additionally, histological evaluation of
pulley tissues was performed.
Results: T-SH, AOPP and SA levels of pulley tissues
were significantly different in nondiabetic individuals
compared to diabetic individuals (p < 0.05).
Nondiabetic versus diabetic values for T-SH were
22.7 þ 1.6 versus 38.9 þ 5.2 nmol/mg protein and for
AOPP they were 175.6 þ 9.9 versus 472.5 þ
131.6 mmol/g protein. Diabetic and nondiabetic
values for SA were 0.63 þ 0.12 versus 0.35 þ
0.03 nmol/mg protein. The level of CRP (1.6 þ 0.5 vs
3.5 þ 1.0 mg/L) was increased in diabetic group with
respect to its control (p < 0.05). No significant differences in nondiabetic patients were found in histological evaluation compared to diabetic patients.
Conclusion: Diabetes contributes to the redox imbalance of the pulley tissue proteins and extracellular
matrix changes. Hence, diabetes could further
increase the trigger finger complications. For this
reason, controlling diabetes may help reducing cellular damage in diabetic trigger finger patients.

Objective: The use of free flaps in complex defects
all-over the body represents the gold standard for
reconstruction. Moreover, the great expansion of
perforator flaps in the last decades solved one of
the more questionable problems of using free flaps,
that is, the donor site morbidity. Even if the use of
local perforator flaps brings together a lot of advantages (replacing like-with-like, shorter procedure),
some surgeons consider that their use should be
limited to simple and small/medium defects, and
that they add supplementary donor site morbidity
very close to the originally injured area. Despite
these facts, we consider that local perforator flaps
represent a good indication in very well-selected
cases, sometimes even in very complex defects, in
which the first goal is represented by the quality of
functional recovery.
Material: We present our experience in using local
perforator flaps, as both V-Y advancement and propeller flaps in covering complex acute or chronic
defects in the upper limb. We take into consideration
37 cases, 13 acute and 24 chronic, in which we performed such a flap in the last 5 years.
Results: All the flaps survived; we registered an
uneventful evolution in 18 cases, and a venous congestion of the flap in 19 cases, which progressed
towards spontaneous healing in 11 cases, epidermolysis followed by secondary healing in 5 cases, and
superficial necrosis needing covering by another surgical procedure in 3 cases. The functional recovery
was good in all the cases.
Conclusion: We consider that the local perforator
flaps can be successfully used in well-selected
cases, even in very complex injuries. In such a very
damaged hand, the aspect of the donor site is of secondary importance if the price is a good regain of
functionality.

A-0813 Supermicrosurgical free perforator
flaps for reconstruction of soft tissue defect of
finger pulp
Liwen Hao, Chao Chen and Zengtao Wang
Shandong Provincial Hospital affiliated to Shandong
University, Jinan, China
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Objectives: Soft tissue defect of finger pulp or the
volar surfaces of fingers are common injuries of
hand. Different reconstructive methods were used
for such injuries, like digital artery island flap, V-Y
advanced flap, dorsal metacarpal flap, pedicled
groin flap, and so on. But these methods have
obvious disadvantages: bad esthetic outcome or big
donor site injuries.
Methods: Between November 2008 and January
2017, we prospectively studied the use of supermicrosurgical perforator flaps to reconstruct soft tissue
defect of finger pulp or volar side of finger in 14 fingers, comprising 8 thenar perforator flaps and 6 digital artery perforator flaps. We only harvest the
perforator branch of proper digital artery and the
cutaneous branch in thenar area for the flaps and a
superficial vein for each flap. The nerve branch is
harvested with flap to recover the sensation.
Results: All flaps survived completely. We did followup 6 months to 3 years post operation, the majority
recovered excellent appearance and function. The
flaps had the characteristics of normal finger volar
skin: hairless, with similar texture and color. The
sensation of flaps recovered well.
Conclusions: Supermicrosurgical free perforator
flaps provide excellent reconstruction for fingers
with soft tissue defect of finger pulp or volar side.
The colour, texture and hairless fit well with recipient
site. With supermicrosurgical technique, we need not
to harvest digital artery or superficial branch of radial
artery, which can decrease donor site injuries. The
sensation of flap can also be recovered by detecting
the nerve branch to the flap.

A-0815 Extended dynamometry
Hayley Smith and H. J. C. R. Belcher
East Kent Hospitals NHS Trust, Canterbury, Kent, UK

Objective: The assessment of power is an important
part of the assessment of hand function for both surgeons and therapists. The most widely used method
is the measurement of grip strength using a Jamar
dynamometer, which is an adjustable hand-held
device that measures grip strength over five different
positional widths. The power that can be applied over
the five settings of the Jamar dynamometer usually
exhibits a skewed bell-shaped curve; the maximum
power being almost always achieved at either setting
2 or 3.
There is the expectation that most patients will
perform dynamometry to the best of their abilities
but this cannot, however, be assumed in patients
who are undergoing work-place and medico-legal
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assessments. It is observed that patients produce
atypical effort curves and variations in grip strength
on repetitive testing even when there is no structural
or neurophysiological explanation. Dynamometry
protocols therefore need to be designed to assess
capacity as well as to detect sub-maximal effort.
We have therefore developed an extended testing
protocol that by repetition mitigates but does not
ignore the effects of variation.
Methods: The test protocol comprised two tests at
each Jamar position. The sequence starts from the
first and narrowest position on the right hand, followed by the first position on the left hand, the
second position on the right hand, and so on.
Following the fifth test on the left hand at the
widest Jamar setting, the sequence is reversed.
The largest value for the two attempts at any given
side and position is used for the purposes of analysis.
Consistency is assessed by calculation of the mean
coefficient of variation (CoV) for each pair of attempts
for a hand ((standard deviation/mean)  100).
Results: Dynamometry was undertaken in 242 volunteers (male:female, 124:118) with a median(range) of
39(18–82) years. Normative data have been obtained
for sex and age ranges. Grip strength was significantly influenced by sex, age, height and occupation.
Hand dominance did not affect maximum grip
strength but the right hand was significantly stronger
than the left in right-handed individuals, whereas the
sides were comparable in left-handed individuals.
The maximum power was achieved at position 2 or
3 of the dynamometer in 96% of patients. There was a
significant difference in maximum handle position
between women and men in the left hand only. The
median consistency was 6.5% and was unaffected by
sex, age, height and occupation.
Conclusion: These results serve as a standard by
which patients can be judged when undergoing disability assessment.

A-0819 Terrible triad injury of the elbow:
Interobserver and intraobserver reliability of
computed tomography versus plain radiography in
the preoperative planning
Isabella Fassola, Kay Krüger, Benedict Kunz,
Jens Hahnhaußen, Wolfgang Ertel and Senat Krasnici
Department of Orthopedic, Trauma and Reconstructive
Surgery, Charité-Universitätsmedizin Berlin, Campus
Benjamin Franklin, Berlin, Germany

Introduction: The benefit of CT scan in the preoperative planning for the ‘‘Terrible Triad Injury’’ (TTI) of
the elbow is still unknown. The aim of this study was
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to evaluate the interobserver and intraobserver reliability for the preoperative planning of these complex
injuries using plain radiographs alone and with the
addition of computed tomography (CT) scans.
Materials and Methods: In the first part of the study,
four observers (all specialized orthopaedic surgeons)
were shown the plain radiographic images of each
patient in random order and asked to answer a questionnaire referring to approach and treatment strategies. The radiographic images of the patients were
then randomly shuffled and presented to the same
observers at an interval of minimum 2 weeks. In the
second part of the study, conducted at a minimum of 2
weeks from the last radiographic session, the same
four observers were shown the corresponding CT
images of each patient in random order, such that
they could not be associated with the corresponding
plain radiographs. CT images were inclusive of axial,
sagittal and coronal cuts. The observers were asked to
answer the same questions and were blinded to their
own answers at the time of the radiographic evaluation. The CT images of the patients were again randomly shuffled and presented to the same observers
at an interval of min 2 weeks. In total, 1568 answers
were recorded. Changes in treatment plan and operative approach were recorded. We determined intraobserver and inter-observer reliability and analyzed
whether the use of the CT scans helped to increase
the adherence to a treatment plan. Kappa coefficients
of intra-observer and inter-observer reliability for
treatment plans were generated.
Results: The preoperative recommendation for the
surgical approach, of the coronoid process fracture,
and of the radial collateral ligament changed after
reviewing CT scans. The availability of CT scans did
not affect the preoperative planning for the radial
head and for the medial collateral ligament. The
mean intra-observer correlation coefficient (ICC)
overall for preoperative planning based on X-rays
alone increased by 24% points after adding CT scans.
Conclusion: In these complex cases, the use of CT
scans in addition to the plain radiographs increases
the intra- and interobserver reliability.

A-0820 Are the superficial transverse palmar ligament and the septa of Legueu and Juvara involved
in Dupuytren’s disease? Histological and immunehistochemical study
Isabella Fassola, Benedict Kunz, Kay Krüger,
Wolfgang Ertel and Senat Krasnici
Department of Orthopedic, Trauma and Reconstructive
Surgery, Charité-Universitätsmedizin Berlin, Campus
Benjamin Franklin, Berlin, Germany
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Introduction: The longitudinal fibers (FL) of the
palmar aponeurosis (PA) represent the classic site
of development of nodules and chords characteristic
of the Dupuytren’s disease (DD). The role of the other
two components of the PA, the superficial transverse
palmar ligament (FT) and of the Septa of Legueu and
Juvara (SLJ), is still controversial and the presence
of myofibroblasts in these fibers has not been investigated. Its finding could indicate that both tissues are
also involved in the formation of the Dupuytren
contracture.
Purpose: To determine the histological and immunohistochemical characteristics of the three components of the PA and to determine whether the three
components are equally affected by DD.
Materials and Methods: Tissue samples from the
three components of the PA (FL, FT and SLJ) were
obtained from 15 DD patients, all men, aged between
59 and 75 years (average 67.4 years) during palmar
fasciectomy. They all had Dupuytren’s disease
Tubiana stage II (71%) or stage III (29%).
Immediately after removal, each of the three tissues
was prepared for histological and immunohistochemical analysis. Immunohistochemistry for TGF-b
(transforming growth factor beta), smooth muscle
actin (a-SMA), fibronectin, and other extracellular
matrix (ECM) components of the PA, such as CD90,
Col1, Col2, and Col1, were carried out.
Results: The results showed that the expression of
TGF-b was high in FL, FT, and SLJ while the expression of a-SMA was similar in all three tissues,
although
at
lower
level
than
TGF-b.
Immunohistochemical expression of fibronectin was
similar in all three components of the PA, although
not as constant as TGF-b and a-SMA. In addition, the
expression of markers for other ECM components
was equally high in all the three components of the
palmar aponeurosis. Col3 was expressed in half of
the tissues, although its distribution was similar in
FL, FT and SLJ. None of the patients showed signs of
recurrence of the disease at the latest follow-up.
Discussion and Conclusions: The FL are the site of
transformation of fibroblast into myofibroblast.
Recent studies suggest that TGF-b1 plays an important role in this differentiation, by stimulating the
synthesis of a-2 type I collagen and by inhibiting the
degradation and a-1 type III collagen. The expression
of TGF-b1 is increased at the level of Dupuytren’s
nodes and chords. In addition, a-SMA, expressed by
the myofibroblasts of the Dupuytren contracture and
considered a marker for these cells, plays a role in
the contracture of PA. Its expression is induced by
TGF-b1. Lastly, the myofibroblasts synthesize fibronectin, an extracellular glycoprotein that binds the
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myofibroblasts to each other and to the ECM by
integrins.
The preliminary results of our study suggest that
all the three components of the PA (FL, FT and SLJ)
may be affected, even though they appear macroscopically unaffected. Further studies are necessary to
quantify the number of cells present in each tissue. A
modification of the therapeutic approach used for the
treatment of DD should be considered according to
the results.

A-0823 Confirmation of the feasibility of ex vivo
creation of a novel human multichimeric cells
therapy for tolerance induction in vascularized
composite allotransplantation
Joanna Cwykiel, George Rafidi and Maria Siemionow
University of Illinois at Chicago, Chicago, USA

Objective: Various stem cell-based therapies have
been proposed as supportive treatments for patients
following solid organ and vascularized composite
allotransplantation (VCA) to achieve donor-specific
tolerance and eliminate the toxic, systemic, lifelong, multi-drug immunosuppression. We introduce
a novel cellular therapy of ex vivo created umbilical
cord blood derived multi-chimeric cells (mCC) as an
alternative approach to bone marrow–based therapies in support of VCA. The aim of this study was to
establish the ex vivo fusion protocol and characterize
in vitro the phenotype, genotype, viability and proliferative potential of fused human mCC.
Methods: Twenty-two ex vivo fusions of human umbilical cord blood (UCB) cells were performed.
Mononuclear cells (MNC) were isolated from UCB
originating from three unrelated donors. Next, MNC
were stained separately by PKH26, PKH67 and
eFluor670 proliferation dye and fused using polyethylene glycol (PEG). Triple PKH26/PKH67/eFluor670
stained mCC were sorted and assessed by confocal
microscopy and flow cytometry for the efficacy of the
cell fusion procedure. The viability of mCC (Trypan
blue and LIVE/DEAD cell viability assay) and distribution of hematopoietic surface markers (CD4, CD8,
CD19, CD45 and CD90) were performed by flow cytometry. PCR-rSSOP (Antigens: A, B, C, Bw, DRB1,
DQB1, DR51, DR52 and DR53) and STR-PCR (Loci:
TH01, D21S11, D5S818, D13S317, D7S820, D16S539,
vWA, TPOX) characterized the genotype of mCC.
Proliferative potential of mCC was assessed by
colony forming unit (CFU) assay.
Results: Flow cytometry and confocal microscopy
analysis confirmed UCB fusion and creation of
human mCC. Using PCR-rSSOP and STR-PCR
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assays, we determined that human mCC are sharing
HLA class I and class II antigens, as well as selected
loci specific for all three UCB donors used for fusion.
After fusion, 90–95% of cells were viable. Phenotype
characterization showed similar percentage and pattern of hematopoietic markers distribution on the
surface of mCC and UCB donors. Maintenance of proliferative properties of mCC was confirmed by CFU
assay.
Conclusions: We have successfully confirmed the
feasibility of ex vivo fusion procedure and creation
of human mCC. We characterized the phenotype,
genotype, viability and proliferative potential of
mCC. This unique concept of mCC introduces a
novel universal therapy for tolerance induction in
solid organ and VCA transplantation.

A-0830 The effect of electromyographic biofeedback training on electrical muscle activity and
functional status in zones I–III flexor tendon
injuries: Preliminary results
Umut Eraslan1, Ali Kitis1 and Ahmet Fahir Demirkan2
1
Pamukkale University, School of Physical Therapy and
Rehabilitation, Denizli, Turkey
2
Pamukkale University, Medical Faculty, Department of
Orthopaedics and Traumatology, Denizli, Turkey

Objective: In this study, it was aimed to investigate
the effect of electromyographic (EMG) biofeedback
training applied in addition to early passive mobilization protocol on electrical muscle activity and functional status in zone I–III flexor tendon injuries.
Methods: This prospective randomized study
included 14 cases aged between 18 and 56
(31.93  12.22) years and operated for the injury of
at least one of the flexor digitorum superficialis
(FDS) or flexor digitorum profundus (FDP) tendons
in zone I–III. Tendons were repaired with modified
Kessler technique using 3-0 or 5-0 Prolene by the
hand surgeon. The cases were divided into two
groups by block randomization. Early passive mobilization method (modified Duran protocol) to the first
group and EMG biofeedback training by surface electrodes in addition to early passive mobilization to the
second group were applied. The cases started using
the dorsal blocking splint on postoperative days 3 to
5. The same physiotherapist applied the exercise
program three times a week, until 12th week. EMG
biofeedback training was given to the second group
for 4 weeks. Splint use was terminated at 6 weeks
postoperatively. Demographic and medical information of the cases were recorded at the beginning of
the study. Pain intensity (by visual analog scale),
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range of motion (ROM, by modified Strickland classification), electrical muscle activity (by EMG
Biofeedback device), hand function (by Michigan
Hand Outcomes Questionnaire) were assessed at
postoperative 5th and 12th weeks; grip and pinch
strength at 12th weeks. Two groups were compared
by Mann–Whitney U test.
Results: There were tendon injuries in 15 fingers of 14
patients. Of the patients, seven were females and
seven were males (each 50%). The dominant hand of
all cases except one was right. The injury was in the
dominant hand in seven patients and in the non-dominant hand in the rest (each 50%). Six cases (42.9%)
had injury in second, 5 cases (35.7%) in third, 2 cases
(14.3%) in fifth and 1 case in both second and third
fingers (7.1%). Additionally, 11 cases had injury in zone
II (78.6%) and 3 had in zone III (21.4%). Only FDP in 2
fingers (13.3%) and, both FDS and FDP in 13 fingers
were cut. In the EMG biofeedback group FDS and FDP
electrical muscle activity, hand and pinch grip
strength were higher at 12th week. However, there
was no significant difference between the two
groups in terms of ROM, electrical muscle activity,
hand function, hand and pinch grip (p > 0.05).
Conclusions: In conclusion, we think that EMG biofeedback training applied after isolated flexor tendon
injuries was a useful training method in facilitating
tendon excursion and in increasing electrical muscle
activity. However, in order to be able to interpret the
results more clearly, there is a need for studies with
large sample sizes.

A-0832 Retrospective study of secondary surgery
after trapeziometacarpal joint arthroplasty
Romain Detammaecker, Sophie Sabau, Lionel Athlani,
Hugo Maschino and Gilles Dautel
Department of Hand Surgery, Plastic and Reconstructive
Surgery. Centre Chirurgical Emile Gallé CHU, France

Objective: Trapeziometacarpal (TMC) joint replacement is increasingly being performed for the treatment of rhizarthrosis. Our goal was to analyze the
incidence and the indication of secondary surgery
following trapeziometacarpal joint arthroplasty in
order to avoid them and to improve long-term
implant survival.
Methods: The charts from patients who underwent
such an arthroplasty between January 2010 and
November 2017 were reviewed. All the cases of
patients who were scheduled for any type of secondary surgery were identified.
Results: All the patient have been operated in our
hand unit by 24 surgeons; however, 4 senior
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surgeons took care of 78% of all patients. During
the period, 890 TMC total joint prostheses were
implanted in 757 patients, with a mean follow-up of
38 months. The implants used were single or dual
mobility cups (Maı̈aÒ , MoovisÒ , TouchÒ ). The joint
survival was 98% after the mean follow-up.
Secondary procedures were scheduled in 18 prosthesis of our patients (2%) and in 6 prosthesis which
were implanted in others hospitals. Causes of revision surgery were 10 cases of loosening (7 trapezium
cups, 2 stems, 1 bipolar), 3 osteophytes formations, 6
cases of dislocation (acute or chronic), 1 trapezium
fracture, 2 incorrect implant positions, 1 cam effect, 1
instability of the thumb. Only 4 revisions required a
trapeziectomy. Surgery targeting soft tissues and
osteophytes or replacement of one of the implants
(usually with a larger size) gave good outcomes
with quick recovery of activities as good as primary
arthroplasty.
Conclusion: With this study, unlike some articles in
the literature, we show that this technique is a safe
and reliable procedure and revisions are rarely
required. It has the potential for long-term survival
rates. Most of the revisions lead to an implant replacement, which allows the patient to keep the benefits
of the prosthesis. Fear of higher complication rate of
using a trapeziometacarpal implant has slowed us
for a long time to choose this indication compared
with trapeziectomy. Yet, the early outcomes of the
trapeziometacarpal joint arthroplasty show faster
recovery and this has completely changed our postoperative rhizarthrosis consultation. In light of this
study, in order to avoid revision surgery, the surgical
technique must be perfect (learning curve, experience, feeling). Patient education is also essential
with a long follow-up. The better understanding of
the trapeziometacarpal joint and the improvement
of the prostheses could further reduce our recovery
rates.

A-0834 Congenital trigger digits: Results of surgical
treatment
Nikos Rigopoulos, Ioannis Antoniou,
Stratis Athanaselis, Zoe Dailiana, Konstantinos Malizos
and Sokratis Varitimidis.
Department of Orthopaedic Surgery, University of
Thessalia, Larissa, Greece

Background/aim: Congenital trigger digit is a condition often missed from parents’ attention and misdiagnosed by paediatricians during the first year of
life. In the literature, both conservative and surgical
management are favoured. The purpose of the study
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was to review surgical management and outcomes in
patients with congenital trigger digits.
Methods: Sixty-two children (35 boys and 27 girls)
with 66 trigger digits (58 thumbs six indices and
two ring fingers) underwent surgical treatment
between 2000 and 2015. Mean age was 26 months
(range 8–54 months). An open release of A1 pulley,
through a small incision, was carried out after recognition and protection of the digital nerves. General
anaesthesia, tourniquet and magnification loops
were used routinely for all procedures. Mobility and
sensitivity of trigger digits were recorded pre- and
postoperatively.
Results: Follow-up period was 29 months (range 16–
44 months). Forty-nine patients presented after the
first year of life. The involved digits were thumbs in
the majority of patients. Postoperatively all patients
had full range of motion and normal sensitivity. There
were no recurrences of triggering and no infections.
Conclusion: Surgical management of congenital trigger digits provides excellent results, especially in
patients who present in older children where conservative treatment has doubtful outcomes. Special
attention is needed during surgery due to small
size of the neurovascular bundles

A-0836 A systematic review of dressing outcomes
after fingertip injuries
Eva O’Grady, Ojas Pujji and Jill Webb
Queen Elizabeth Hospital, UK

Objectives: To review the available literature to identify the optimum type of dressing for fingertip injuries
in terms of the outcomes of patient pain and adherence on dressing change, patient-reported comfort in
dressing and time to healing of wound.
Methods: A systematic search using search terms
‘‘finger’’ and ‘‘dressing’’ was performed on
MEDLINE, CINAHL and EMBASE databases. Two
reviewers read full-text articles for inclusion and
data regarding the outcomes of interest was
extracted. Grouped analysis of comparative studies
assessing similar dressing regimes was performed.
Results: Eight studies assessing 476 patients were
selected for inclusion. The majority of these studies
were small (median 42.5 patients per study) and of
relatively limited methodological quality.
The most commonly examined dressing was paraffin gauze (examined in five studies). MepitelÒ dressing, polyurethane foam dressing and silver
sulphadiazine were examined in two studies each.
Remaining dressings examined were polymeric
membrane dressing, lipocolloid dressing, traditional
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gauze dressing, AdapticÒ finger dressing and fucidin
gauze dressing.
Paraffin gauze was reported as inferior to comparison dressings in terms of patient pain adherence on
dressing change in the majority of studies. In terms
of time to healing, it was reported as equivalent or
superior to comparisons.
Conclusions: Insufficient high-quality evidence exists
to recommend a single type of fingertip dressing;
however, available evidence suggests that paraffin
gauze may be more likely to perform poorly in outcomes of patient pain and dressing adherence on
dressing change. Further research in this area
should include patient-reported outcomes or patient
experience measures as well as clinical outcomes.

A-0838 Osseointegrated thumb prostheses as an
alternative for toe to thumb transfers
Katarzyna Kulbacka-Ortiz, Kerstin CaineWinterberger, Yan Li and Rickard Brånemark
Centre for Advanced Reconstruction of Extremities (CARE),
Sahlgrenska University Hospital, Gothenburg, Sweden

Objective: Loss of a thumb is associated with impairment of hand function. Fitting patients with conventional socket prostheses can be particularly
challenging due to short stumps. Secondary reconstructive procedures (pollicization, toe to thumb
transplantation and lengthening) are the most commonly used techniques. Osseointegrated treatment
and rehabilitation for amputees has been used for
transmetacarpal I level since 1990. This retrospective
study presents adverse events, outcome measures
and cumulative success rate of this alternative
treatment.
Methods: The study includes pre- and postoperative
data collected from 13 transmetacarpal I amputees
(10 male, 3 female) treated with osseointegrated
prostheses. Reasons for amputation were trauma
(11) and tumor (2). The patients mean residual extremity length was 41 mm (30–50). Patients were treated with an experimental implant 1990–2004 at
Brånemark Osseointegration Center (7), and with a
standardized treatment protocol 2005–2017 at
Sahlgrenska University Hospital (6). During the surgery, a threaded titanium implant (fixture) is inserted
into the residual bone. An abutment is then coupled
into the distal end of the fixture and secured with a
screw (abutment screw). The healing process takes
about 4 weeks after which the patient is supplied with
a prosthesis.
Results: The average prosthetic usage time was 9.5
years (0.25–25). Two patients were withdrawn from
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the study for unrelated reason (death from unrelated
cause). There were 4 non-implant users; one stopped
using the prostheses 1 year after surgery S2; two
patients had failed osseointegration; one patient
had an infection between surgeries S1 and S2 that
led to loosening and these 3 patients had their
implant removed. One patient had a fall in 2006 leading to a tetraplegic condition and has for obvious
reason limited function, although the patient is
using the thumb prosthesis daily. Overall 19 complications were reported. The two most common complications were change of an abutment (eight in three
patients) and superficial infections (seven in five
patients). A total of five patients had no adverse
events. The cumulative success rate was 57% and
100% for patients treated at the Brånemark
Osseointegration Center and Sahlgrenska University
Hospital, respectively. The longest functional implant
follow-up time was 25 years.
A total of seven patients with ossointegrated
thumb prostheses were tested for functionality. All
patients were prostheses users and were able to
feel sensation with their osseointegrated prosthesis
(2.83–6.65) measured with monofilament. Hand
strength tests outcomes: In Jamar grip test showed
median 28.3 versus 40.4; B&L pinch test showed 6
versus 9.1; B&L lateral pinch test showed 6.5 versus
9.2 with affected and unaffected hand, respectively.
Hand function was 95% of normal function measured
with Sollerman’s grip-function test.
Conclusions: Experience with the early experimental
implant design and treatment protocol has led to the
standardized treatment with a considerable higher
success rate. Adverse events were few and manageable except for implant loosening in the early group.
The patients have 70% of grip strength, 95% of hand
function compared with the unaffected hand and
measurable sensation via the osseointegrated prosthesis. The reported results indicate that osseointegrated thumb prostheses might be considered an
alternative
to
other
thumb
reconstruction
treatments.

type III radial head fractures (RHFs), rather than
radial head arthroplasty (RHA). The question in this
study is whether ORIF really is a ‘less’ favorable
option for Mason III RHFs, as compared to ORIF for
Mason II RHFs or RHA. To answer this, we reviewed
the outcomes of RHFs of Mason type II and type III
and evaluated whether ORIF in fact is a good option
for Mason III RHFs.
Materials and Methods: A total of 87 patients who
were treated surgically for a radial head fracture
were reviewed. The fractures were Mason type II in
39 (44.8%) patients and type III in 48 (55.2%) patients.
The surgery for Mason type II RHFs was ORIF in all
cases. The surgery for Mason type III was ORIF in 40
(83.3%) patients, RHA in 7 (14.6%) patients, and
resection in 1 (2.1%) patient. Radiololgic and functional outcomes at final visit were evaluated and
complications were reviewed.
Results: When comparing Mason II RHFs and Mason
III RHFs treated by ORIF, no significant difference
was observed in extension, flexion and Quick-DASH
score (p ¼ 0.408, 0.740, and 0.082, respectively),
although pronation/supination was significantly
better in Mason II RHFs. However, when comparing
Mason II RHFs and Mason III RHFs treated by RHA,
the Quick-DASH score was significantly better
(lower) in Mason II RHFs (p ¼ 0.006). Also, the ROM
was significantly better in flexion, pronation, and
supination, in Mason II compared to Mason III treated
by RHA (p ¼ 0.009, 0.006, and 0.006, respectively).
When ORIF and RHA are compared within Mason III
RHFs, there was no significant difference in ROM and
Quick-DASH score between ORIF and RHA, except for
significantly more flexion deficit in RHA (p ¼ 0.007).
Conclusion: ORIF is a good option for Mason III RHFs,
which produces outcomes not very different from
outcomes of Mason II RHFs. When compared to
RHA, ORIF produces similar or better outcomes in
Mason III RHFs.

A-0839 Open reduction and internal fixation for
Mason type III radial head fractures: Is it different
from that for Mason type II fractures?

Camilo Chaves1,2 and Thierry Dubert2,3
1
Université Paris Sud, Le Kremlin Bicetre, France
2
Hôpital Privé Paul d’Egine, Champigny sur Marne, France
3
Clinique Jouvenet, Paris, France

Seung-Han Shin, Young-Hoon Kang, Yong-Suk Lee and
Yang-Guk Chung
Seoul St. Mary’s Hospital, The Catholic University of Korea,
Seoul, South Korea

Background: We have been preferentially performing
open reduction and internal fixation (ORIF) for Mason

A-0840 Ulnar-sided carpometacarpal articular
fractures

Objective: Ulnar-sided carpometacarpal articular
fractures are frequent. Diagnose is often delayed or
incomplete and there is no treatment consensus.
This systematic review reports the state of the art
and possible improvement in diagnosis and
treatment.
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Methods: Following PRISMA guidelines, terms used in
Web of Science database for the research were ‘‘carpometacarpal’’ ‘‘joint’’ ‘‘fourth finger,’’ ‘‘fourth metacarpal,’’ ‘‘fifth finger,’’ ‘‘fifth metacarpal,’’ ‘‘small
finger,’’ ‘‘little finger,’’ ‘‘ring finger,’’ ‘‘hamatum,’’
‘‘hamate,’’ ‘‘fracture,’’ ‘‘dislocation,’’ ‘‘articular,’’
‘‘base fracture’’. Quality of the articles was assessed
with the Moga checklist. Epidemiological, clinical, and
radiological data were analysed.
Results: Five hundred articles were found on the
database. After exclusion of case reports and articles
treating multiple lesions, 16 articles were selected.
Based on the Moga assessment tool, three articles
(19%) were of acceptable quality. Series included 22
patients in average, 87% affected the dominant hand
following a direct punch in 52% and falls in 22%. Male
dominance was 95%. Age was 32 years (9–93). When
present, metacarpal dislocation was always dorsal.
X-ray views were posteroanterior, lateral and different degrees of supination/pronation. CT scan was
used in five studies (31%). Five classifications were
proposed but were unable to describe all the lesions
or were too complicated to use in every-day practice.
Average delay of treatment or diagnose was reported
in three articles and was 19 days. Initial misdiagnosis
was reported in 21%.
A variety of lesions were described, the most frequent being a dorsal metacarpal dislocation with
palmar metacarpal impaction. Hamate fractures
were mainly dorsal impaction. Eight articles did not
report any hamate fracture (50%).
Average follow-up was 27 months (1–168). Fixation
included closed reduction and internal fixation (CRIF)
by K-wires for articular stability and ORIF by K-wires,
mini-screws and miniplate for articular fragments.
Thirteen (81%) studies used ORIF, 11 (69%) articles
used CRIF, and 11 (69%) articles used a nonoperative
treatment.
Radiological evaluation included fusion, displacement, metacarpal shortening, osteoarthritis and the
Kellgren–Lawrence scale. Four (25%) articles did not
report any radiological assessment. Postoperative CT
scan was never reported.
Clinical assessment was performed for pain in 44%
and grip strength in 81% of the series. A specific
quantitative measure instrument was used in 6 and
81%, respectively; 77% of patients were painless.
Functional assessment was performed in five
(31%) articles. DASH in 2 (12%), Michigan hand outcome questionnaire in 6% and Kumar criteria in 6%
of the series. DASH score was between 1 and 9,
Michigan questionnaire was between 75 and 98 and
Kumar was good or excellent. All questionnaires
were between fair good and excellent.

Journal of Hand Surgery (Eur) 43(Supplement 2)
Participation assessment showed that 84% of the
overall average patients returned to their previous
activities/work (43–100%) between 3 weeks and 3
months.
Conclusions: This review outlines a poor quality of
most of the articles and consequently a low level of
evidence of the results. It appears that systematic
oblique views and CT would help detecting adjacent
metacarpal and hamate lesions. There is a need for
comprehensive classification. Indications for direct
articular fracture fixation stay controversial.

A-0842 A novel stem cell therapy of dystrophin
expressing chimeric cells of myoblast and
mesenchymal stem cell origin for enhancement of
muscle regeneration and function
Maria Siemionow, Joanna Cwykiel, Ahlke Heydemann,
Jesus Garcia-Martinez and Erzsebet Szilagyi
University of Illinois at Chicago, Chicago, IL, USA

Objective: Allogeneic stem cell therapies aim to
restore muscle tissue after traumatic loss or muscular dystrophies. Limited engraftment due to allogeneic rejection is a major challenge. Muscle-derived
chimeric cells (MDCC), created via ex vivo fusion of
myoblast (MB) and mesenchymal stem cells (MSC),
represent a promising therapeutic option. The aim of
this study was to characterize human MDCC in vitro
and to assess MDCC efficacy in engraftment and
restoration of muscle function in Duchenne muscular
dystrophy (DMD) MDX/SCID mice model.
Methods: MDCC proliferation, dystrophin expression,
and myogenic differentiation were tested.
Lymphocyte proliferation assay was performed to
evaluate MDCC immunogenicity. To test the efficacy
of MDCC in vivo, MDX/SCID mice received intramuscular injections to gastrocnemius muscle (GM):
Group 1 – vehicle (60 ml phosphate-buffered saline),
Group 2 – 0.25  106 of MSC and 0.25  106 MB, Group
3 – 0.5  106 of MB/MSC MDCC. Therapeutic effect
was monitored by muscle function tests (wire hanging and grip strength tests, in vivo in situ and ex vivo
muscle force measurement). DE was evaluated at
days 7 and 90 after MDCC delivery.
Results: Parent cells genotype, dystrophin expression, proliferation and differentiation to mature skeletal myocytes of MDCC were confirmed.
Proliferation of responder lymphocytes after stimulation with MDCC was 5.49% (SI ¼ 3.15) compared
with the positive controls of 55% (SI ¼ 31) after stimulation with third-party lymphocyte and 10%
(SI ¼ 5.8) after stimulation with MB parent cells.
MDCC survival and engraftment to GM was confirmed
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by dystrophin expression of 17.7% at day 7 and
20.26% at 90 days.
Moreover, dystrophin, HLA-ABC and mature myocyte-specific markers were co-expressed by MDCC
confirming human origin and differentiation of
MDCC after transplant. MDCC recipients showed
increase in muscle force (p ¼ 0.04) and improved fatigue tolerance compared to vehicle group.
Conclusion: This study confirmed efficacy of MDCC
therapy in restoration of muscle function, which correlated with dystrophin expression in the GM of MDX/
SCID mice. MDCC therapy represents a novel, universal approach for restoration of muscle function
in muscular dystrophy, traumatic loss and for regeneration of muscle components of VCA.

A-0846 Resurfacing capitate pyrocarbon implant
associated with first row carpectomy: It should be
an alternative to 4CF and scaphoidectomy in SLACSNAC stage III wrists?
Ferrero Matteo1, Giacalone Francesco1, Cosentino Pier
Luigi1, Di Summa Pietro2 and Battiston Bruno1
1
S.C. Ortopedia e Traumatologia II a indirizzo Chirurgia
della Mano, Città della scienza e della salute Torino, Italy
2
CHUV, Lausanne, Switzerland

Objective: Four-corner fusion (4CF) is probably the
gold standard procedure for the treatment of
advanced stages of carpal collapse, when the
lunate facet of the radius is still intact. However, in
the past decade, the RCPI associated with first row
carpectomy (FRC) proved his efficacy in such arthritic
wrists. We retrospectively compared our case series
of RCPI associated with FRC vs 4CF, for the treatment of SLAC-SNAC stage III wrists.
Methods: Forty-three patients who underwent surgery for SLAC-SNAC stage III wrist OA in our Hand
Surgery Department, between 2007 and 2015, were
retrospectively selected. All cases had a minimum
follow-up of 2 years. Twenty-five patients underwent
FRC þ RCPI implant (Group A) and 18 patients underwent 4CF with dorsal plate (Group B). The follow-up
was 42 months (min 24, max 96) for Group A and 38
months for Group B (min 26, max 58). All patients
were clinically (pain, range of motion and grip
strength) and radiographically evaluated. PRWE
score and DASH score were assessed. Similarly,
return to previous working and sport activities was
investigated.
Results: In Group A, patients showed consistent pain
relief (VAS 2.52), while preserving wrist mobility
(mean flexion–extension 26.5 –32.6 , radial–ulnar
inclination 12.1 –26.5 ) and grip strength (55%
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compared to contralateral side), with a satisfactory
recovery allowing previous working activities. Mean
operative time was 76 min. The average DASH score
was 19.5 and the average PRWE score was 28.2. No
implant mobilization or capitate fracture was
detected during the follow-up. One patient presented
volar carpal dislocation 1 week after surgery and
underwent immediate open reduction and stabilization. One case of persistent pain leads to total wrist
arthrodesis 1 year later. No acceleration of distal
radial OA was observed.
In Group B, mean VAS was 3, flexion–extension
27.7 –37.7 , radial–ulnar inclination 16.1 –21.1 and
grip was 62.3% compared to contralateral side. Mean
operative time was 97 min. The average DASH score
was 22.7, and the average PRWE score was 27.56. In
two cases, non-union of the arthrodesis was
observed, and the patients underwent revision with
total wrist fusion.
No statistically significant difference was underlined by statistical analysis among Groups A and B
for all the measured outcomes and scores, except for
a better radial inclination (p < 0.05) in Group B.
Consistently, DASH and PRWE scores were not
found to be statistically different. Grip strength,
which has always been the major criticism to FRC,
has been slightly lower in Group A but without any
statistical difference. Operative time was significantly
lower in Group A, while patients’ age was significantly higher (54 vs 43 years).
Conclusions: Based on these outcomes for the treatment of advanced stages of OA (SNAC/SLAC stage
III), RCPI associated with FRC proved to be a reliable
alternative to 4CF and scaphoidectomy, the most
widely spread technique, even in older patients. The
lack of grip strength that has historically been attributed to FRC seemed to be not significant. On the
contrary, the surgical time appears to be lower and
there are no risks of non-union.

A-0852 Efficiency of hyaluronic acid in prevention of
adhesion formation after flexor tendon tenolysis
Libor Streit1,2, Tomas Kubek1,2, Eva Vitovska2,
Igor Stupka1, Sarka Stiborova1,2, Zdenek Dvorak1,2,
Pavel Novak1, Tomas Vyska1 and Jiri Vesely1,2
1
Department of Plastic and Aesthetic Surgery, St. Anne’s
University Hospital Brno, Czech Republic
2
Faculty of Medicine, Masaryk University, Brno, Czech
Republic

Objective: Standard treatment for symptomatic
flexor tendon adhesions is tenolysis and early active
mobilization. Appropriate rehabilitation may reduce
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but cannot prevent their formation or recurrence.
Auto-cross-linked hyaluronic acid polymers are considered to have an antiadhesive effect.
Methods: This prospective, randomized, single-blind
clinical trial was conducted from January 2013 to May
2015. Thirty-six patients indicated for flexor tenolysis
after previous replantation and revascularization with
tendon suture in zone II were enrolled. In the experimental group, hyaluronic acid gel (HyaloglideÒ ) was
applied directly to the flexor tendon just before skin
closure. No antiadhesives were used in the control
group. All patients were evaluated by testing total
active motion (TAM) and DASH questionnaire before
the surgery, at postoperative day 14 and 1, 2, 3 and 6
months postoperatively.
Results: No significant improvement of TAM in percent (TAM%) or DASH were detected between the
experimental and the control group (p > 0.05). The
mean improvement of TAM% in sixth postoperative
month was 18% in the experimental group and 21%
in the control group. On the contrary, we have
demonstrated that the smokers have significantly
lower improvement of TAM% in the both groups
(p < 0.05). The mean improvement of TAM% was
16% in smokers and 23% in no-smokers 3 months
postoperatively.
Conclusions: We did not show any improvement in
functional outcomes of flexor tenolysis associated
with the use of hyaluronic acid gel (Hyaloglide). We
have demonstrated a direct correlation between
smoking and poor results.

A-0853 The advantages of using WALANT anesthesia for hand and wrist fractures: Personal
experience
Daniel Vilcioiu1, Dragos Zamfirescu2, Andrei Ursache1
and Ioan Cristescu1
1
Clinical Emergency Hospital of Bucharest, Bucharest,
Romania
2
Zetta Clinic, Bucharest, Romania

Objectives: The objectives of this study were to (1)
compare the advantages of this type of anesthesia,
which allows full hand movement during surgery, (2)
present the exact technique and highlight patient
benefits, and (3) compare the obtained results
including hand therapy protocols with literature.
Materials and Methods: In a prospective manner, 48
patients suffering from hand fractures or even wrist
fractures were treated using wide-awake hand surgery (WALANT) anesthesia. The fracture includes
metacarpal fractures, hand fractures, and even
wrist fractures. This allowed us to discharge the
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patients after few hours. This technique can be performed with no preoperative testing, no intravenous
insertion, and no monitoring and is similar a dental
procedure.
The patients could talk with the surgical team and
to see the immediate hand movement after skin
closure.
Results: We were able to check the fracture reduction and the implant stability, with active motion of
the hand. This helped us to decide whether to allow
early protected movement after surgery. The patients
could see the reduction of their bone on fluoroscopy
and they could watch themselves achieve a full range
of motion during the surgery. They remember this
and know that this will be achievable if they will be
so motivated during hand rehabilitation. Most of our
fracture reductions were anatomical and the stable
fixation was possible with plates and screws.
Conclusions: There are multiple advantages of using
this safe technique, both for the patient and for the
surgeons. All the patients considered their surgeries
a good experience and they were more motivated in
hand rehabilitation.

A-0859 Kinesiophobia and its relation with
functional outcomes in hand injuries
Özge Buket Cesim, Burcu Semin Akel and
Çiğdem Öksüz
Hacettepe University, Ankara, Turkey

Objective: Kinesiophobia is defined as an ‘‘excessive,
irrational, and debilitating fear of physical movement
and activity resulting from a feeling of vulnerability to
painful injury or reinjury.’’ Kinesiophobia had been
widely assessed in various conditions including neurologic and orthopedic injuries. However, little is
known about the relation of kinesiophobia and functional outcomes of hand. The aim of this study is to
state the relation of kinesiophobia with hand function
outcomes.
Methods: Twenty-six patients (14 women and 12
men) with soft tissue injuries (tendon, muscle and
ligament injuries) completed the TAMPA scale for
kinesiophobia. Disability of the Arm, Shoulder and
Hand (DASH) questionnaire was used to state upper
extremity-specific disability level. Hand dexterity,
strength and pain intensity were assessed with the
use of Jebsen Taylor Hand Function Test (JTT),
Purdue Pegboard Test (PPT), hand dynamometer
and Visual Analog Scale (VAS). All the assessments
were done at 8–12 weeks after diagnoses.
Correlation coefficient was calculated with SPSS 21
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programme to assess the relation between
outcomes.
Results: The age interval of the patients was between
18 and 71 years with the mean age of 39.19  13.91
years. The mean score of TAMPA scale was
39.31  5.05 (minimum 32, maximum 51). The relation was not significant between the TAMPA scale
and DASH (p ¼ 0.43, r ¼ 0.16), JTT page turning subtest (p ¼ 0.79, r ¼ 0.05), JTT simulated feeding subtest
(p ¼ 0.52, r ¼ 0.13), JTT stacking checkers subtest
(p ¼ 0.10, r ¼ 0.32), JTT picking up large light objects
subtest (p ¼ 0.48, r ¼ 0.14), JTT picking up large heavy
objects subtest (p ¼ 0.13, r ¼ 0.30), JTT writing subtest (p ¼ 0.34, r ¼ 0.26), PPT (p ¼ 0.69, r ¼ 0.08), grip
force (p ¼ 0.93, r ¼ 0.01) and VAS (p ¼ 0.76, r ¼ 0.06).
Kinesiophobia was found to be only significantly
related with picking up small common objects subtest (p ¼ 0.02, r ¼ 0.43).
Conclusions: The kinesiophobia score of the patients
varied between moderate to high; however, it was not
related to hand functioning outcomes. This result
may have a relation with the type of diagnosis,
patients with soft tissue injury may perform well in
hand outcome measures than other injuries like fractures, nerve injuries. The low number of the participants may also lead to this result. Assessments were
done in the subacute or chronic phase of the injury
for letting the patient to use the hand. Meanwhile
during that period hand functioning may be recovered. Therefore, the relation of kinesiophobia may
be investigated in also acute phase and with other
injuries.

A-0861 Is there a relation between kinesiophobia
and sense of coherence in hand injuries?
Özge Buket Cesim, Elif Cimilli, Çiğdem Öksüz and
Burcu Semin Akel
Hacettepe University, Ankara, Turkey

Purpose: The sense of coherence (SOC) is defined as
‘‘The extent to which one has a pervasive, enduring
though dynamic, feeling of confidence that one’s
environment is predictable and that things will work
out as well as can reasonably be expected.’’ It has a
significant influence on patients with traumatic hand
injuries. Patients with low SOC have lower quality
of life and satisfaction in daily occupations.
Kinesiophobia is ‘‘fear of movement’’ as a result of
a feeling of susceptibility to painful injury or reinjury.
Recently, the interest of kinesiophobia is increased in
the literature. Therefore, this pilot study was
designed with the aim of investigating the relation
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of kinesiophobia with SOC in patients with different
type of hand injuries.
Methods: Twenty patients (11 men and 9 women)
with hand injuries completed the TAMPA scale for
kinesiophobia and SOC questionnaire with the following three components: comprehensibility, manageability, and meaningfulness. All the assessments
were done at the first session of the patients.
Correlation coefficient was calculated with SPSS 21
programme to assess the relation between TAMPA
and SOC questionnaire.
Results: The age interval of the patients was between
18 and 61 years with the mean age of 38.20  13.45
years. The mean score of TAMPA scale was
38.90  5.04 (minimum 32, maximum 51). The mean
SOC score of comprehensibility component was
20.75  6.37 (minimum 12, maximum 31), manageability component was 17.30  3.81 (minimum 8,
maximum 23), meaningfulness component was
18.60  6.26 (minimum 4, maximum 27). The relation
was not significant between the TAMPA scale and
manageability component (p ¼ 0.07, r ¼ 0.40), meaningfulness component (p ¼ 0.94, r ¼ 0.01) of SOC.
Comprehensibility component of SOC was found to
be significantly related to TAMPA scale (p ¼ 0.03,
r ¼ 0.46).
Conclusions: It has been shown in the literature that
low SOC significantly related to an increased risk of
having worse clinical and functional outcomes in
patients with moderate orthopedic injuries. We
found kinesiophobia was related to comprehensibility
component of SOC. Comprehensibility is the cognitive
element of the SOC and it means that individuals
perceive the internal or external stimuli in understandable, predictable and regular order. Therefore,
in hand injuries, the cognitive statement of the
patient may be important due to the possible effect
on the kinesiophobia and it may thus have potential
affect on the recovery process.

A-0863 Pyrocarbon partial scaphoid prosthesis
(APSI): Why, when, how
Francesco Giacalone, Matteo Ferrero,
Maddalena Bertolini, Alessandro Fenoglio and
Bruno Battiston
Hand Surgery Department, CTO Hospital, Torino, Italy

Introduction: Proximal scaphoid non-unions have
always been a challenging surgical problem, especially when there is necrosis of the proximal pole.
Many techniques aim at the revascularization or substitution of the avascular pole, trough-out pedicled or
free bone-grafts stabilized with small screws of
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K-wires. In young patients, these reconstructive
techniques are the goal standard, but they are technically demanding, they require a long post-operative
immobilization with sometimes poor final wrist
motion and their rates of failure and non-union are
considerable. In selected cases, before attempting
more aggressive treatments such as proximal-row
carpectomy (PRC) or scaphoidectomy and fourcorner fusion (4CF), a pyrocarbon proximal pole
spacer (APSI) can be used to allow early wrist mobilization while preventing carpal collapse and degenerative changes, even in cases when there is already
some chondral damage (ICRS I–II) on the scaphoid
facet of the radius
Methods: All patients (16 cases) who underwent APSI
implant for proximal pole non-unions, in our Hand
Surgery Department between 2007 and 2015, were
retrospectively evaluated, both clinically (pain,
range of motion, grip strength) and radiographically.
PRWE score and DASH score were assessed. The
mean follow-up was 47 months; all patients with
less than 2-year follow-up were excluded from the
study. Return to previous working and sport activities
was investigated.
Results: Patients showed consistent pain relief (VAS
1.7), while preserving good wrist mobility (mean flexion–extension 66.5 –72.6 , radial-ulnar inclination
16.1 –33.5 ) and grip strength (81% compared to contralateral side), with a satisfactory recovery allowing
previous working activities. Mean operative time was
43 min. The average DASH score was 13.5 and the
average PRWE score was 16.2. One patient presented
dorsal dislocation of the implant 3 weeks after surgery and underwent scaphoidectomy and 4CF (he
refused revision). One case of persistent pain and
poor functional recovery led to scaphoidectomy and
4CF 3 years later. In about 40% of the cases, after
several years, some radiographical osteoarthritic
changes were observed on the radial side of the capitate (conflict between two convex surfaces), but only
one was clinically symptomatic.
Conclusions: according to these outcomes, for treatment of scaphoid non-unions with a necrotic proximal pole, hemi-scaphoidectomy and APSI implant
could be a reliable alternative to scaphoid reconstruction in selected cases (patients unwilling more
complex procedures and needing a fast return to
work), even when some arthritic changes are present
on the radial scaphoid fossa. Should the benefits
worsen with time, it would still be possible to perform implant removal and more aggressive surgical
procedures (PRC or 4CF). It is certainly necessary a
longer follow-up to better evaluate the role of these
implants in the future.
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A-0871 Characteristics of trigger finger in children
Wiebke Hülsemann1, Max Mann1 and Karl-Heinz Kalb2
1
Children’s Hospital Wilhelmstift, Handsurgery, Hamburg,
Germany
2
Rhön-Klinikum AG, Handchisurgery, Bad Neustadt/Saale,
Germany

Trigger finger of the thumb, the pollex rigidus, is
frequent in young children and easy to treat by
release of the A1 pulley. Trigger finger of other fingers is less frequent and has often a different pathology. The stenosis may be localized more distally and
must therefore treated different.
Patients and Methods: In a retrospective analysis,
children who underwent surgery for trigger fingers
in two specialized centers were evaluated. In the
cohort of 42 children with a total of 63 trigger fingers
in 12 patients with 17 affected fingers, the pathology
was a stenosis distal to the A1 pulley. They were
treated by a widening at the A2 pulley level mostly
by a resection of one limb of the sublimis tendon or
widening of the A2 pulley at the age of mean 3.7 years
(0.6 to 3.7 years). Patients and their parents were
interviewed by phone call and chart review at a
mean follow-up of 4.8 years (1.2 to 11.8 years) postoperative looking for functional impairment, persistent pain, satisfaction and complications.
Results: All patients treated by A1 pulley release and
resection of one limb of the sublimis tendon had
excellent results. One patient had a recurrence and
another patient developed a contracture of the PIP
joint. In both patients, the widening of the tendon
sheath had been performed by widening of the A2
pulley in addition to the A1 pulley release.
Conclusion: Surgeons should be aware that triggering of a finger can be caused by a stenosis distal to
the A1 pulley. Persistent triggering intraoperative
after A1 pulley release should be treated by resection
of one limb of the sublimis tendon and not by widening of the A2 pulley.

A-0872 Surgical treatment of acute injuries of the
posterior bundle of the medial elbow collateral
ligament
Arman Sard, Elisa Dutto, Matteo Ferrero,
Stefania Vanni and Bruno Battiston
Department of Orthopedic and Traumatology 2, AOU Città
della Salute e della Scienza, PO CTO, Turin, Italy

Objective: Elbow stability is provided by static and
dynamic components. Medial collateral ligament
(MCL), composed by an anterior, a posterior and a
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transverse bundle, plays a central role between 30
and 110 of elbow flexion. Several authors highlighted the undisputed importance of the anterior
bundle (AB) as a stabilizer against valgus stress.
The aim of this study is to demonstrate that a complete posterior elbow dislocation does not occur until
the posterior bundle (PB) is sectioned.
Methods: The biomechanical study on cadavers was
carried out in anatomical laboratories with the collaboration of the Department of Mechanical and
Aerospace Engineering of the Politecnico di Torino.
Sixteen elbows in 8 cadavers (10 women and 6 men;
average age 74 years) were included in the study.
Clinical evaluations in supination valgus and pronation varus in compression and slight flexion were
performed in three conditions: with an intact MCL,
with a sectioned AB and with a section of both the
AB and the PB.
Results: The biomechanical studies showed that a
complete posterior elbow dislocation does not
occur until the PB is sectioned. Indeed, if the MCL
is intact, the application of a force in supination
valgus and pronation varus in compression and
slight flexion of the elbow is not sufficient to cause
an elbow dislocation. The section of the AB alone
causes an elbow instability in valgus stress, but not
a dislocation. Only after sectioning also the PB, we
obtain a posterior elbow dislocation with a medial
rotatory movement: this dislocation is incomplete if
the lateral collateral ligament is intact.
Conclusions: The PB of the MCL has a primary role in
elbow stability against valgus stress and it prevents
elbow posterior dislocation at all flexion angles; so,
in case of injuries the reconstruction of the PB is
necessary to restore elbow stability.

A-0876 Diagnosis of hand and forearm fractures in
whole body CT after polytrauma
Friederike Münn1, Andreas Eisenschenk1,2,
Martin Lautenbach3, Tobias Topp3 and Simon Kim1
1
Universitätsmedizin Greifswald, Greifswald, Germany
2
Unfallkrankenhaus Berlin, Berlin, Germany
3
Krankenhaus Waldfriede Berlin, Berlin, Germany

Objective: To assess the amount of identified and
missed fractures of the upper extremity of intubated
patients who received a whole body CT (WBCT) scan
due to assumed polytrauma and the number of visible but neglected fractures.
Methods: In a retrospective design, the electronic
chart and diagnostic procedures were reviewed of
patients who received a whole body scan in two
level 1 trauma centers between January 2013 and
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December 2015. Only patients who were intubated
and had an accident that could cause a polytrauma
were included. Epidemiologic data and radiographic
reports were analyzed. We looked for missed injuries
that were diagnosed in follow-up examinations and
reviewed the initial whole body CT for visibility of the
injury and the reason for follow-up.
Results: Of the 2826 patients who received a whole
body scan, 426 patients met the inclusion criteria.
Sixty-six (15.5%) patients had fractures of the hand
and/or forearm, with a total of 132 fractures (79 forearm, 53 hand). Patients with fractures of the upper
extremity were younger than those without.
Fractures of the upper extremity were most
common in patients who fell from a height >3 m
(24.0%) or were involved in vehicle accidents
(23.5%). Of those vehicle accidents, 42% were
motorcyclists.
In all, 74.2% of fractures of the upper extremity
(n ¼ 98) were diagnosed by initial WBCT that is not
considered a standard detecting injuries of the extremities; 39.6% (n ¼ 21) of all hand fractures and 16.5%
(n ¼ 13) of all forearm fractures were not detected
initially; 89.4% of all fractures of the upper extremity
were detected within the first 24 h after admission: 11
fractures were diagnosed by X-ray within the first
hour after WBCT, 7 fractures between 1 to 24 h
after WBCT. Sixteen fractures were diagnosed later
than 24 h after WBCT. Reviewing the WBCT for fractures that were not mentioned initially, 22 fractures
were visible, 9 fractures were not visible and 3 fractures were not included in the scan window. Of the 18
fractures diagnosed within 24 h, 11 were visible on
WBCT, 5 not visible and 2 not included in the scan
window. Sixteen fractures were detected more than
24 h after WBCT with 11 visible, 3 not visible and one
not in the scan window.
Conclusion: Reevaluation of WBCT for injuries of the
upper extremity would have increased the detection
rate of fractures within the first 24 h from 89.4% to
96.2%, only evaluating the hands and forearms in
WBCT without using X-ray would have resulted in
90.9%. This shows the importance of reassessment
of WBCT with focus on the extremities. From motor
cycle accidents or after fall from great height need
special attention for injuries of the hand or forearm.
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A-0880 Vascularized versus non-vascularized bone
grafts in the treatment of scaphoid non-union
Emre Gazyakan, Christoph Hirche, Ling-Yun Xiong,
Christian Heffinger, Amir Bigdeli, Berthold Bickert and
Ulrich Kneser
Department of Hand, Plastic and Reconstructive Surgery,
University of Heidelberg, BG Clinic Ludwigshafen,
Ludwigshafen, Germany

Introduction: Conventional non-vascularized bone
grafts as well as vascularized bone grafts are used
to treat scaphoid non-union (SN). Due to limited
available studies, the field of application using both
grafts for SN still remains controversial. The aim of
this study was to evaluate a treatment algorithm for
the use of both vascularized versus non-vascularized
bone grafts based on clinical outcomes and quality of
life (QoL) to improve the level of evidence.
Materials and Methods: Based on a retrospective
cohort study, including 28 patients with vascularized
and 45 patients with conventional bone grafts, functional parameters, radiological outcome, Mayo Wrist
Score, and QoL by SF-36 were applied to statistically
compare the outcome of these two techniques.
Results: Time between the last procedure or trauma
and the study group scaphoid reconstruction was
almost double in the vascularized bone grafting
group. Comparable union rates were achieved with
vascularized as well as non-vascularized bone
grafts. Significant differences were observed
between both groups for grip strength and radial–
ulnar active range of motion. Further functional outcomes, radiological outcomes as well as QoL were
found similar for both techniques in patients with
surgical union.
Discussion and Conclusions: In order to achieve
comparable and appropriate treatment results, vascularized bone grafts are recommended for patients
with delayed treatment, impaired scaphoid vascularity, and revision surgery. Even in preselected, complex cases, the results are comparable to
conventional grafts, which are the basis for further
patient education and approve the powerful role of
surgical angiogenesis of vascularized bone grafts.

A-0884 Long-term outcomes for early stages of
Kienböck’s disease treated with radius core
decompression
Pablo De Carli, Ezequiel Zaidenberg,
Agustin Donndorff, Gerardo Gallucci and Jorge Boretto
Hospital Italiano, Buenos Aires, Argentina
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Objective: This study was designed to analyze the
long-term clinical and radiological outcomes of a
series of patients with Kienböck’s disease stage II
and IIIA treated with radius core decompression.
Methods: This retrospective study included 23
patients with Kienböck’s disease (Lichtman stages
II and IIIA) who received distal radius metaphyseal
core decompression between 1998 and 2005 and
were followed-up for at least 10 years. Patient with
other stages (I, IIIB or IV) or skeletally immature
were excluded. At the last follow-up, the patients
were evaluated for comparative wrist range of
motion and grip strength. The overall results were
evaluated by the modified Mayo Wrist Score and
visual analogue scale pain score. We also compared
the radiological changes between the preoperative
and final follow-up in their Lichtman classification
and the modified carpal height ratio (CHR).
Complications were recorded. Statistical analysis
was performed.
Results: The mean follow-up period was 14 years
(range 10–19). Nine were female and 14 were male.
Fifteen were stage IIIA and 8 were stage II. Based on
the modified Mayo Wrist Score, clinical results were
excellent in 9 patients, good in 13 patients and poor in
one patient who required a proximal row carpectomy
as revision surgery. The mean preoperative pain
according to VAS was 7 (range 6–10) and was 1.1
(range 0–6) at the final follow-up, showing a significant improvement (p > 0.05). Moreover, at the final
follow-up, 18 of the 23 patients had VAS either 0 or
1. No statistical differences were reported in VAS or
modified Mayo score improvement between the stage
II and IIIA. Compared with the opposite side, the average flexion/extension arc was 78% and the grip
strength was 81%. All patients, except one, returned
to their original employment.
Radiographic disease progression according to the
Lichtman classification occurred from stage II to IIIA
in two patients and from stage IIIA to IIIB in another
two wrists; while the others 19 patients remained in
the same stage as preoperatively.
The average preoperative CHR in stage II was 1.52
(1.48–1.58) and in stage IIIA was 1.38 (range 1.5–
1.28). The average posoperative CHR in stage II was
1.50 (1.40–1.58) and stage IIIA was 1.34 (range 1.42–
1.25), showing no statistical decreased in the lunate
height (p < 0.05). No complications related to the
core decompression were reported.
Conclusions: Radius core decompression demonstrated favorable long-term results and could be
considered as a surgical alternative for stage II and
IIIA of Kienböck’s disease.
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A-0887 Movement imagery skills and its relation
with hand functioning in guitar students
Elif Ciminli, Ege Temizkan, Özge Buket Çesim,
Çiğdem Öksüz and Burcu Semin Akel
Hacettepe University, Faculty of Health Sciences,
Department of Occupational Therapy, Ankara, Turkey

Objective: Musicians use their upper extremities to
perform the most difficult tasks when playing their
instruments. Studies reported guitar players are at
high risk among musicians because guitar playing
includes awkward, repetitive movements. When performing professionally, musician should educate the
body and be aware of the body without visual feedback to use it efficiently during performance.
Movement imagery skill is therefore important for
efficient motor and sensory use of the body structures. In this study, we aimed to investigate the
movement imagery skills and its relation with upper
extremity motor performance.
Methods: Eighteen guitar bachelor students from
State Conservatory (3 female and 15 male) participated to the study. Movement Imagery Skill was
assessed with Movement Imagery Questionnaire-3
(MIQ-3) and Upper Extremity Motor Performance
was assessed with the Upper Extremity Range of
Motion Assessment of the Valpar Work Samples.
Results: The mean age of the participants was
22.61  4.48 years (minimum 18, maximum 38).
Three participants were at preparatory class, four
participants were at first class, five participants
were at second class, one participant was at third
class and five participants were at fourth class.
Thirteen participants were right handed and five
were left handed. Mean daily practice time was
4.00  1.49 h. Mean age for starting to play the
guitar was 13.33  2.27 years. Mean music education
time was 7.11  2.94 years. Intrinsic Visual Imagery
mean score was 6.54  0.59, Extrinsic Visual Imagery
mean score was 6.63  0.54 and Kinesthetic Visual
Imagery mean score was 6.43  0.74. Mean work
rate score obtained from Valpar was 92.91 
19.03%. There was a significant correlation between
left hand preference and Intrinsic Visual Imagery
score (p ¼ 0.025, r ¼ 0.527). No significant relation
was observed between the upper extremity hand
functions and the movement imagery skills (p > 0.05).
Discussion: Analysis of visual imagery skills and
kinesthetic imagery skills showed that visual imagery
skills of musicians were advanced, which is consistent with related literature. When the motor performance assessment results were analyzed, it was
seen that the mean score obtained from Upper
Extremity Range of Motion test was lower than the
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mean score of individuals with disabilities (data about
individuals with disabilities were obtained from
Valpar Booklet). It can be interpreted that endurance
is a major barrier for guitarists in repetitive and awkward motions and positions. This thought was supported with guitarists’ feed-backs during the
assessments; stating that discomfort and loss of performance become prominent during the Upper
Extremity Range of Motion Assessment. It was
expected to see a negative correlation between
Visual Imagery Skills which are advanced in guitarists and Upper Extremity Motor Performance which is
limited. It is suggested to perform more detailed
assessments to evaluate movement imagery skills
and upper extremity functions. All of the participants
were using right-handed guitars regardless of their
hand preference. Significant correlations between
left hand preference and visual imagery skills
revealed that using right handed guitar as a lefthanded person may do harm to visual imagery
skills. Therefore, it is suggested to regard imagery
skills as an important area to focus in non-dominant
guitar players.

A-0888 Treatment of fingertip amputation by composite graft and temporary dermo-dermal fusion to
the palm in children
Max Mann and Wiebke Hülsemann
Children’s Hospital Wilhelmstift, Handsurgery Department,
Hamburg, Germany

Introduction: In fingertip amputation in toddlers or
children of preschool age is frequent. Loss of more
than half of the nail bed and exposure of bone asks
for coverage and reconstruction of nail bed and
length. In small children, the reconstruction by
microsurgical replantation is impossible. In adults,
Paavilainen described 2009 a successful reconstruction by refixation of the tip by composite graft and
temporary dermo dermal fusion of the deepithelialized fingertip to the palm to improve blood supply
temporarily. We wanted to check whether this technique is efficient in the not cooperating young children too.
Materials and Methods: From 2000 to 2016, we performed the dermo dermal fusion in 22 children with a
median age of 5.3 years. In one case, the amputation
level was in zone 2 of Ishikawa classification, 3 in
Zone 3 and 1 in zone 4. The amputations were
caused by squeezing and avulsion in19 fingers and
by a clean-cut in 3 patients. Postoperatively, they
were immobilized in fist bandage pressing the tip
into the palm and a forearm finger cast for 4 weeks.
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Results: In 18 of 22 cases, the fingertip refixation was
successful and the major part of the pulp and nail
length could be preserved. In three cases, the children had torn their finger out of the palm in the first
10 days postop ahead of time. These three patients
healed secondarily with a good result in two and a
satisfying result with some shortening of the tip in
one patient. In three patients, the fingertip was lost
due to necrosis and infection.
Conclusion: This technique is a good tool to gain
better length of the distal phalanges and nail bed
length in comparison to treatment with semiocclusive dressings and local flaps. In the aftercare,
it is essential to protect the injured finger against
pull out.

A-0890 Long-term follow-up after pyrocarbon disc
interposition for CMC thumb joint osteoarthritis
C. M. C. A. van Laarhoven1,2,3, J. S. E. Ottenhoff3,
A. H. Schuurman3 and E. P. A. van der Heijden2
1
Erasmus Medical Center, Rotterdam, The Netherlands
2
Jeroen Bosch Hospital, ‘s Hertogenbosch, The
Netherlands
3
University Medical Center, Utrecht, The Netherlands

Introduction: The pyrocarbon disc has been designed
for the surgical treatment of CMC thumb joint
osteoarthritis Eaton, Littler and Glickel grade 2 to
3. It is hypothesized that interposition of the implant
will preserve height, stability, strength and movement after surgery as much as possible.
Since the introduction of the pyrocarbon disc, this
technique is used in the Jeroen Bosch Hospital (JBZ)
in ‘s Hertogenbosch and the University Medical
Center Utrecht (UMCU) in the Netherlands. Our
study evaluates the long-term results after pyrocarbon disc implant as interposition hemi-arthroplasty
for CMC thumb joint osteoarthritis.
Methods: Between 2006 and 2014, 237 thumbs were
operated in the JBZ and UMCU. After approval from
the medical ethical committee, all 237 patients have
been approached to participate in the study. As primary outcome, patient-reported outcome measurements are obtained, such as pain, function,
satisfaction and quality of life. These are measured
with five questionnaires (PRWHE, MHQ, DASH, SF-36
and questions to measure satisfaction). As secondary
outcome, power, range of motion and position of the
disc in the thumb are evaluated. These data will be
obtained by hand measurements and radiology evaluation. Statistical analysis will be done.
Results: At this moment, 163 thumbs are included. At
the time of the congress, all patients will be included
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and all analysis will be done. At this moment, the
average follow-up is 6.0 years (range 2 to 11 years).
The mean age at operation was 59.4 years. Of the 163
thumbs, 9.2% was removed because of ongoing complaints. The preliminary results show a median DASH
of 18 and a median PRWHE of 14.5. The MHQ had a
total score of 74. Satisfaction with operation and
result scored 9.0 (on a Likert scale 1–10). The
median JAMAR was 21.9 (100% of the contralateral
grip power), the key pinch was 4.8, the tip pinch was
3.2 and the three-point pinch was 4.0 (98%, 98% and
97% of the contralateral hand, respectively). Range of
motion with Kapandji was 9.0.
Conclusion: To our knowledge, this is the first study
with long-term follow-up after pyrocarbon disc interposition for the treatment of CMC1 osteoarthritis
grade 2–3 in more than 150 patients. The preliminary
result show a high level of patient satisfaction, preservation of movement and strength without losing
height of the first metacarpal and low dislocation of
the implants during the follow-up period of average 6
years.

A-0893 Treatment of postoperative pain for distal
radius fractures: Corticosteroids versus nonsteroidal anti-inflammatory drugs. A prospective
study
Francisco Cuadrado Abajo, Manuel Sánchez Crespo,
Gonzalo Garcı́a Portal, Marı́a de los Ángeles de la Red
Gallego, José Couceiro Otero, Olga Marı́a Vélez Garcı́a,
Higinio Ayala Gutiérrez and Fernando Javier del Canto
Álvarez
Marqués de Valdecilla Universitary Hospital

Background and Objectives: Surgical treatment with
blocked plates for fractures of distal radius is one of
the most important causes of admission in traumatology service, requiring hospital stays of several
days.
The aim of our study was to compare two protocols
of postoperative analgesia (NSAIDs vs corticosteroids) with the intention of unifying a protocol and
correcting admission times, which in our center is
48 h.
Materials and Methods: A comparative randomized
prospective study is designed. All patients operated
in our hospital with a blocked plate due to distal
radius fracture between April and October 2017
were included.
Inclusion criteria: >18 years and having answered
the postoperative questionnaire.
Exclusion criteria: postoperative analgesia infusion
pump, polyfractured, reosteosynthesis, cognitive
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deterioration, diabetes mellitus, allergy to drugs of
the protocol and kidney failure.
Fifty patients, who were randomly assigned into
two groups, were included:
- NSAIDs (n ¼ 25): paracetamol 1 g/8 h; dexketoprofen 50 mg/8 h alternating with paracetamol; tramadol 50 mg/8 h as a rescue; morphine 5 mg/ml
every 8 h if necessary.
- Corticosteroids (n ¼ 29): paracetamol 1 g/8 h;
methylprednisolone 40 mg/8 h alternating with paracetamol; tramadol 50 mg/8 h as a rescue; morphine
5 mg/ml every 8 h if necessary.
The following variables were collected: age
(average 60.2 years), sex (79.6% women), dominance
(64.81% non-dominant hands, n ¼ 35), work activity
(50% of active patients), AO classification, time from
fracture to surgery (average 15.3 days), type of
anesthesia (96.3% plexus block anesthesia), type of
plate used and ischemia time (average 71.35 min).
The patient was evaluated at 24 and 48 postoperative hours collecting: pain using the visual analogue
scale (VAS), need for morphic rescues, type of
morphic used, need for bandage opening. In addition,
patients were asked if they would be discharged and
if they were satisfied with pain control.
The statistical analysis was carried out with SPSS
statistical software considering p < 0.05 as
significant.
Results: No statistically significant differences were
found between the two groups for the demographic
variables (sex, age, work activity and dominance).
There were no differences in the time from fracture
to surgery, type of plate, type of anesthesia, AO classification or ischemia time.
Regarding postoperative pain, it was similar in both
groups (p ¼ 0.81 at 24 h and p ¼ 0.132 at 48 h).
No differences were observed in the rescues
required (p ¼ 0.164) nor in the medication used for
this. In the first 24 h, there were no significant differences for the need to open the bandage, although it
was statistically higher for patients in the NSAIDs
group at 48 h (p ¼ 0.04).
In all, 79.63% of patients were satisfied with pain
control at 24 h and 98.14% at 48 h; 64.81% of patients
(n ¼ 35) would agree to be discharged after 24 h.
Conclusions: The use of both protocols had similar
efficacy, which could increase the analgesic armament in those patients who can not be administered
NSAIDs (allergic, kidney failure, etc.)
Most of the patients answered that they would go
home in the first 24 h after surgery, which makes us
reconsider the average time of admission of these
patients.
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A-0894 Arthroscopic distal hemitrapeziectomy
versus open distal hemitrapeziectomy without
interposition in osteoarthritis of the first CMC joint:
Two-year follow-up results of a randomized controlled trial
C. M. C. A. van Laarhoven1,2, M. Baas2, J. M. Zuidam1,2
and A. R. Koch3
1
Franciscus Gasthuis, Rotterdam, The Netherlands
2
Erasmus Medical Center, Rotterdam, The Netherlands
3
Haga Hospital, The Hand and Wrist Center, Hague, The
Netherlands

Introduction: A variety of different treatment modalities are available for osteoarthritis of the CMC joint
of the thumb. To date, trapeziectomy alone is seen as
the treatment with the least complications and is
therefore described as the most favored treatment.
Because of removal of the total trapezium in trapeziectomy, there is a higher chance to shortening and
collapse of the thumb, which can give less postoperative strength. Distal hemitrapeziectomy does
not have these drawbacks. The last years there is a
growth in experience in arthroscopic techniques, also
for the CMC thumb joint. Arthroscopic techniques
offer the potential benefit of earlier recovery.
This study compares arthroscopic hemitrapeziectomy with open hemitrapeziectomy without tendon
interposition in a multicenter randomized controlled
clinical trial. At the FESSH congress 2016, we presented our preliminary data of 1-year follow-up; we
will now have our 2-year follow-up data to present.
Materials and Methods: Since 2014, we perform a
multicenter randomized controlled trial in two hospitals. All patients with Eaton and Littler grade 2 or 3,
with unsuccessful conservative therapy, are asked to
participate in the study. After informed consent is
obtained, patients are randomized to either open or
arthroscopic distal hemitrapeziectomy. Patients are
asked to fill in the PRWHE and hand measurements
were done in preoperative setting and at 3, 6, 12 and
24 months postoperative.
Results: The 1-year results showed a PRWHE of 20.6
of the open group (pain 11.4, function 9.2) and 18.8
(pain 11.5 function 7.3) of the arthroscopic group.
This score was 56.5 preoperatively in the open
group (pain 28.5 and function 28) and 45.3 in the
arthroscopic group (pain 22.8 and function 22.5).
The preoperative grip power (measured with the
JAMAR dynamometer) was for the open group 18.4
and after 1 year 24. For the arthroscopic group, this
was 26.1 preoperatively and 34.8 after 1-year followup. The Kapandji was 8 in the preoperative setting for
both groups and improved to 9.7 and 9.8 for the open
and arthroscopic groups, respectively. Of the patients

SS166
in the arthroscopic group, 88% would undergo the
operation again versus 70% of the open group.
After 1 year, there were 3 complications in the open
group after 1 year (29 patients) and 1 complication in
the arthroscopic group (36 patients). Statistical analysis of the results will be done at the time of the
congress.
Conclusion: We will present the results of at least 80
patients with a minimum of 1-year follow-up and 50
patients with a minimum of 2 year follow-up. Earlier
results show a slight patient preference for the
arthroscopic hemitrapeziectomy after 1 year, but
the pain and function scores and hand measurements showed equal improvement. Key grip strength
and grip strength seem to be significantly stronger
than in similar studies for treatment of CMC I arthritis in the literature. Our goal is to enroll 90 patients,
45 per group as calculated with our power analysis.

A-0901 Three-dimensional virtual planning of
corrective osteotomies for paediatric malunited
forearm fractures: A prospective study
Kasper Roth1,2, Filip Stockmans3, Edwin Oei2, Eline van
Es2, Max Reijman2, Jan Verhaar2 and Joost Colaris2
1
Amphia Hospital, Breda, The Netherlands
2
Erasmus Medical Centre, Rotterdam, The Netherlands
3
KU Leuven, Leuven, Belgium

Objective: Malunited both-bone forearm fractures in
children commonly involve complex three-dimensional (3D) deformations in different planes, which
may not be acknowledged on conventional radiographs. The aim of this study was to evaluate the
clinical outcomes after 3D-planned corrective osteotomies with use of 3D-printed patient-specific guides
for symptomatic malunited both-bone forearm fractures in children as alternative for conventional corrective osteotomies, which are traditionally prepared
using X-rays and then executed freehand.
Methods: Prospective study in which we performed
3D-planned corrective osteotomies on participants
with paediatric, malunited both-bone forearm fractures. Inclusion criteria were a symptomatic malunited
forearm
fracture,
sustained
during
childhood, with a deficit in pronosupination (pro- or
supination of <50 ), unsatisfactory clinical improvement after 6 months of conservative treatment and a
minimum age of 10 years at inclusion. Exclusion criteria were a congenital or traumatic osseous deformity of the contralateral forearm. Participants
meeting the inclusion criteria underwent a 3Dplanned corrective osteotomy according to the following steps: (1) CT scans of both forearms are
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obtained; (2) the location and degree of deformity is
determined by overlaying a virtual model of the malunited forearm bones on a mirrored version of the
unaffected contralateral forearm bones; (3) virtual
cutting planes are set within the malunited forearm
bones, which can be angulated, rotated and translated to best match the contralateral side; (4)
patient-specific drilling and sawing guides are 3Dprinted to help achieve the planned correction
during corrective osteotomy. Our primary outcome
measure was gain in pronosupination at 6-month
follow-up. Our secondary outcome measures were
a patient-reported outcome measure on daily functioning (quickDASH), patient-reported scores on pain
and cosmetic appearance and the complication rate.
Results: Between 2016 and 2017, six participants
underwent 3D-planned corrective osteotomies for
paediatric symptomatic malunited both-bone forearm fractures. There was a median age at trauma
of 8.9 (interquartile range of 6.5–10.4), a median
age at osteotomy of 14.3 years (IQR 12.4–18.5) and
a median time between trauma until osteotomy of 5.9
years (IQR 3.5–9.1). Preoperatively there was a mean
pronosupination of 58  15 compared to 143  9 of
the contralateral side, a deficit of 85  17 . At 6month follow-up, there was a pronosupination of
113  19 , a gain in pronosupination of 55  9 .
There was a decrease in quick-DASH disability/symptom score from 28  16 pre-operatively to 22  17 at
6-month follow-up. Patients reported a decrease in
pain score from 2.8  3.3 to 1.8  1.6 and a decrease
in score regarding cosmetic deformity from 5.6  2.5
to 3.8  1.6. A low complication rate of 16.7% was
seen (1 delayed union).
Conclusions: This prospective study demonstrates
that limitations in forearm rotation and patientreported outcome measures (PROMs) can reliably
and safely be improved using 3D-planned corrective
osteotomies for paediatric malunited both-bone forearm fractures.

A-0904 Which factors affect limitation of
pronosupination after both-bone forearm fractures
in children? The long-term follow-up of a
prospective study
Kasper Roth1,2, Leon Diederix2,3, Max Reijman2,
Jan Verhaar2 and Joost Colaris2
1
Amphia Hospital, Breda, The Netherlands
2
Erasmus Medical Centre, Rotterdam, The Netherlands
3
Reinier de Graaf Hospital, Delft, The Netherlands

Objective: When a child presents him/herself at the
emergency department with a both-bone forearm
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fracture, it is important for the clinician to realize if
there is a high risk of developing a persisting functional limitation. The aim of this study is to investigate which clinical factors are associated with a
persisting limitation of pronosupination at longterm follow-up after a both-bone forearm fracture
in a child.
Methods: A prospective multicentre long-term
follow-up study was performed in which all consecutive children (<16 years) who presented themselves
at the emergency department with a both-bone forearm fracture between 2006 and 2010 were included.
These participants were included in various randomized controlled trials: distal metaphyseal fractures
without need for reduction were treated with belowelbow cast (BEC) versus above-elbow cast (AEC);
displaced distal metaphyseal fractures which underwent closed reduction were treated with or without
K-wires fixation; diaphyseal fractures without need
for reduction or stable after reduction were treated
with AEC or AEC followed by BEC; and unstable diaphyseal fractures were treated with 1 or 2 intramedullary nails. The short-term follow-up study of this
complete cohort revealed that a refracture and a diaphyseal located fracture were associated with a functional limitation in children with a both-bone forearm
fracture at short-term follow-up. For the current
study, we invited all participants to revisit the orthopaedic outpatients’ clinic for long-term functional
assessment after a minimum follow-up of 5 years.
One-way analysis of variance (ANOVA) and multivariate logistic regression analysis were used to assess
the relationship between a limitation of pronosupination (15 ) and the following factors: age at trauma,
length of follow-up, dominance of the affected side,
location and type of fracture, severity of angulation,
number of reductions performed, occurrence of
refracture(s) and undergoing of physiotherapy.
Results: Of the 410 participants (77%), 315 were
included for long-term follow-up after a mean
follow-up of 7.2 (1.4) years. There was a limitation
of pronosupination 15 in 51 of 315 participants.
Analysis of variance revealed that in participants
who had a limitation of pronosupination 15
versus those who did not, there were the following
statistically significant differences: more complete
fractures (51% vs 36%, p ¼ 0.039), greater angular
deformity of the radius (28 vs 23 , p ¼ 0.030), more
initial closed reductions (86% vs 73%, p ¼ 0.045) and
more re-fractures (27% vs 12%, p ¼ 0.003). A diaphyseal location of the fracture was seen more often
(59%) in participants who had 15 limitation of pronosupination versus those who did not (44%); however, this difference was not statistically significant
(p ¼ 0.058). Multivariate logistic regression analysis
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revealed that, when analyzing the effects of various
factors simultaneously, one factor was statistically
significantly associated with a limitation in pronosupination: the occurrence of a re-fracture (odds ratio
of 1.9).
Conclusions: The occurrence of a refracture was the
only factor associated with a limitation of pronosupination at long-term follow-up after a paediatric
both-bone forearm fracture. Although extensive physiotherapy and a diaphyseal location of the fracture
were statistically significantly associated with a
superior functional outcome at short-term followup, these factors were not associated with superior
outcomes at long-term follow-up.

A-0907 Novel use of a vascular flow system to
enhance in vitro training in microsurgical vessel
repair with biological material
Hazem Alfeky1, David Bell2 and Partha Vaiude2
1
Whiston Hospital, Liverpool, UK
2
Surgical Art Education Institute, UK

Introduction and Aims: The gold standard for teaching microsurgical vessel repair is using a live animal
model. This is expensive, requires animal licensing
and is not readily accessible at short notice to most
trainees. The aim was to develop a simple in vitro
flow system where the patency and integrity of a
vessel repair could be assessed.
Materials and Methods: A simple balloon-based
device was designed to allow the flow of coloured
water in a low pressure system. It could accommodate both end-to-end and end-to-side repairs and be
used under an operating microscope. The field for
the repair was set low to allow easy hand placement
for stable working, key to good microsurgical technique. Water is used as the circulating fluid, which has
a very low viscosity and so deficiencies in repair technique were readily identified. Porcine arteries and
veins were used for training in vessel repair and
anastomosis.
Results: It was possible to perform end to end, end to
side, and differential size anastomoses with this
model and check the patency of these repairs.
Feedback from both faculty and delegates indicated
that the device meets the training requirements for
basic and intermediate levels very well.
Conclusion: This novel device works well as a novice
and intermediate level training tool to develop microsurgical instrument and vessel handling skills. Use
of artery and different sizes of veins made it accessible for trainees of different grades and experience.
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A-0914 Comparative study of different incision
types in trigger finger release
Beata Bajdik, Balazs Lenkei and Zsolt Szabo
Handsurgery Center of Miskolc, Hungary

In our unit, three different incision types are used:
transverse, longitudinal, or zig-zag incision. Our
aim was to compare the results of the different
techniques.
Continuous prospective data collection has been
running in our unit since 2015; 240 patients were
included in our study; 56 patients had to be excluded
due to incomplete data. Three groups were formed
according to the incision type (zig-zag, transverse,
longitudinal). The patient’s satisfaction (VAS 1-10),
the pain level (VAS 1–10), the range of motion was
registered four times after surgery (at 1 week, 2
weeks, 4 weeks, 2 months). Significance was measured with Student’s t-test (p ¼ 0.05).
The patient satisfaction was 9.5 points for zig-zag,
9.01 for transverse incision, and 8.49 for longitudinal
incision group at 1 week. At 2 months, these values
were 9.5, 9.2, and 8.35, respectively. The pain level
was 2.2 for zig-zag, 2.4 for transverse and 3.3 points
for longitudinal group at 1 week. Extension deficit of
more than 20 was registered at 2 months as follows:
for the zig-zag group, no extension deficit, for transverse incision group 3 patients, for longitudinal group
10 patients.
(In conclusion, longitudinal incision caused higher
pain levels and lower satisfaction for the patients
compared to zig-zag or transverse incision.)
Compared to the zig-zag group, longitudinal incision resulted in significantly higher pain and significantly lower satisfaction levels after 1 week and 2
months as well. Compared to the group with transverse incision, no significant difference was found.
Range of motion was also influenced by the incision type. The best result could be achieved by zigzag incision, followed by the transverse and longitudinal ones.

A-0921 Triphalangeal thumb: A diverse
phenomenon
Lisa Ng, Emma Reay, Susan Stevenson and
Brid Crowley
Department of Plastic and Reconstructive Surgery, Royal
Victoria Infirmary, Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle upon Tyne, UK

Introduction: Triphalangeal thumb is an uncommon
phenomenon. By definition a thumb with three
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phalanges, this basic definition belies the great diversity of clinical presentation. The triphalangeal thumb
spectrum includes patients with fully functioning
hands with five digits and an opposable thumb,
radial polydactyly, hypoplastic thumb and the threedigit hand. We present our experience and evolution
of practice in treating this condition.
Methods: A retrospective study of 18 patients presenting with 27 triphalangeal thumbs was performed.
Clinical, photographic, radiological and detailed anatomical operation records were reviewed.
Results: A wide range of clinical presentations was
observed. Five-digit opposable hands (eight thumbs),
radial polydactyly (14 thumbs), three-digit hands
(three thumbs) and hypoplastic (two thumbs).
Median age at presentation was 2 years (range 8
weeks to 14 years). Twenty-three thumbs underwent
surgery. Skeletal procedures included joint excision
and fusion, excision of additional phalanges, osteotomies and first metacarpal shortening. Soft tissue
surgery included first web deepening and procedures
to address anomalous tendon and muscle anatomy.
We observed more complex patterns of anatomical
anomalies in the radial polydactyly cohort. Choice of
procedure was guided by mobility and stability of
joints, length and longitudinal alignment of thumb/
first metacarpal, opposition potential, musculotendinous units and skin. Variability between thumbs was
observed in all bilateral cases.
Conclusion: We advocate detailed anatomical
exploration of these complex anomalies at the time
of primary surgery. This guides primary treatment
and has a useful prognostic role. We favour mid-lateral incisions, which offer excellent surgical access
and cosmesis.

A-0922 An anatomical study of triphalangeal thumb
in radial polydactyly
L. Ng, S. Stevenson, M. Alrawi, P. Kalu, J. Littler,
J. Ahmad and B. Crowley
Department of Plastic and Reconstructive Surgery, Royal
Victoria Infirmary, Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle upon Tyne, UK

Objective: Radial polydactyly encompasses a wide
and diverse group of anatomical anomalies, including
the presence of triphalangeal thumb. A number of
classifications have been reported based on skeletal
anatomy. The complexity may be underestimated
resulting in poor results from primary surgery and
late deformity.
Methods: A prospective anatomical study comparing
our triphalangeal radial polydactyly cohort with our
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non-triphalangeal radial polydactyly cohort. We also
compare our triphalangeal radial polydactyly cohort
with a referenced study in the literature. Diagnosis of
triphalangeal thumb is made on the basis of preoperative clinical assessment, radiographic findings
and thorough exploration at time of surgery.
Detailed systematic operative records of anatomical
findings and procedures undertaken are recorded
using defined anatomical headings. We have previously presented anatomical findings in our total
radial polydactyly cohort and now focus on our triphalangeal radial polydactyly group.
Results: Radial polydactyly total: 47 patients, 54
thumbs.
Triphalangeal radial polydactyly: 10 patients, 14
thumbs.
M:F ratio 1:1. Four cases bilateral. The triphalangeal duplicate was ulnar 6/14, radial 2/14, both duplicates 6/14. Of the six cases of unilateral
triphalangeal radial polydactyly, three had a contralateral triphalangeal thumb without polydactyly. When
compared to the literature, we saw a larger proportion of Type IVA of which both duplicates were triphalangeal. In contrast, Wood saw a greater proportion
of Type VIIC.
Skin: Variability in the pattern of skin envelope
sharing was observed, which did not always correlate
with the underlying skeletal anatomy; 5/14 (36%) had
first web tightness requiring surgical release.
Joint anatomy: Variables noted included reduced
motion at the IPJ, dual facet at the MCPJ and
shared CMCJ.
Thenar muscle: Insertion on radial duplicate (10/
14), ulnar duplicate(4/14).
Dominant thumb: In our total radial polydactyly
cohort, the ulnar duplicate was most commonly
dominant (47/54). The incidence of radial dominance
observed was greater in triphalangeal group (5/14).
Tendons: In the triphalangeal group flexor pollicis
longus insertion on the radial duplicate only was
seen in 3/14. This flexor pattern was not observed
in non-triphalangeal cases. While extensor pollicis
brevis inserted more frequently on the radial duplicate, insertion on both duplicates/ulnar only was also
observed. Extensor pollicis brevis insertion on the
ulnar duplicate only was observed in 3/14 triphalangeal, 1/40 non-triphalangeal.
Surgical procedures: In 12/14 cases, the triphalangeal component was retained. Procedures unique to
the triphalangeal cohort included removal of the
delta bone (2/14) and DIPJ excision and shortening
to correct the triphalangeal component (3/14).
Conclusion: Our study demonstrates complexity and
variability of anatomy in radial polydactyly. Greater
anatomical complexity is seen in triphalangeal
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versus non-triphalangeal cases. Wood previously
suggested that the triphalangeal thumb be excised
regardless of dominance but our experience differs.
Compared to radial polydactyly (Wassel I–VI), a tight
first web and dominant radial duplicate was more
common. There are significant limitations in using a
skeleton-based classification and we would advocate
an anatomical approach to treatment. Systematic
exploration of anatomy at primary surgery has a
key prognostic role to aid surgical planning and optimize functional outcome.

A-0925 Histological, immunohistochemical, and
microstructural assessment of flexor tendon grafts
for pulley reconstruction: A cadaver study
Tobias Fritz1,2, Pascal Ducommun3, Urs Hug3,
Tim Pohlemann2, Maurizio Calcagni4, Michael
D. Menger1, Wolfgang Metzger2 and Florian S. Frueh1,4
1
Institute for Clinical and Experimental Surgery, Saarland
University, Homburg/Saar, Germany
2
Department of Trauma, Hand, and Reconstructive
Surgery, Saarland University Hospital, Homburg/Saar,
Germany
3
Department of Hand and Plastic Surgery, Cantonal
Hospital Lucerne, Lucerne, Switzerland
4
Division of Plastic Surgery and Hand Surgery, University
Hospital Zürich, Zürich, Switzerland

Objective: Flexor digitorum superficialis (FDS) and
palmaris longus (PL) tendons are routinely used in
hand surgery to reconstruct deficient pulleys.
However, little is known about the structural eligibility for this purpose. The present cadaver study was
initiated to analyze histological, immunohistochemical, and microstructural characteristics of human
FDS and PL tendons and to compare these to flexor
tendon pulleys.
Methods: FDS (n ¼ 16) and PL (n ¼ 4) tendons as well
as A2- and A4- pulleys (n ¼ 8) were harvested from 4
fresh-frozen cadaver hands. For histological analyses, the specimens were stained with hematoxylin–eosin. Polarized light microscopy of Sirius redstained sections was performed to analyze the collagen network. In addition, scanning electron microscopy was performed to illustrate the microstructure
of the tendons and pulleys. Finally, microvascular
density in the center as well as in the synovial layer
of the tendons and pulleys was assessed by immunohistochemical staining with the endothelial cell
marker CD31. Data were analyzed for normal distribution and equal variance. Differences between
groups were tested using one-way analysis of variance. Values were expressed as mean  standard
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error of the mean. Statistical significance was set to
p < 0.05.
Results: FDS tendons as well as A2- and A4-pulleys
exhibit a highly hierarchical and tightly interwoven
network of collagen fibers. In contrast, PL tendons
show a lower degree or structural organization. In
line with these findings, immunohistochemical analyses revealed that FDS tendons as well as A2- and
A4-pulleys are characterized by a comparably microvessel density within the synovial layer (FDS
84  15 mm2, A2 105  21 mm2, A4 78  30 mm2;
p ¼ 0.57).
Conclusions: The findings of this study indicate that
FDS tendon slings are particularly suitable for pulley
reconstruction due to the microstructure and immunohistochemical characteristics. Additionally, scanning electron microscopy reveals insights into the
microstructure of human flexor tendon pulleys.

A-0926 Pulsed radiofrequency is a new chance to
treat neuropathic pain after traumatic peripheral
nerve injury
Ernesta Magistroni1, Valter Verna2, Ilaria Da Rold1,
Daniele Molino1, Maddalena Bertolini1 and
Giuseppe Massazza1
1
University Hospital\‘‘C.T.O. – Città della Salute e della
Scienza\’’, Turin, Italy
2
Alba-Bra Hospital – Cuneo, Italy

Objective: Pulsed radiofrequency (PRF) developed
with the goal of providing reduction in pain from the
use of electrical fields in the absence of neural injury,
because of temperature is always under 42 C.
Prospective trials have shown a benefit in pain reduction with the use of PRF in a variety of chronic pain
states. Studies in literature concluded that has a biological effect unlikely to be related to overt thermal
damage and that it targets small diameter C and A
delta nociceptive fibres but the action is on small
fibres’ mitochondria. Use of ultrasound guidance for
right positioning PRF in carpal tunnel syndrome has
recently reported too. Neurophatic pain (NP) is a
complex, chronic pain state that usually is due to
damaged, disfunctional or injured nervous tissue,
especially peripheral. Post-traumatic nerve injuries
are often complicated by NP. In this study, we analyze
the efficacy of PRF on neuropathic pain due to peripheral nerve traumatic injury.
Method: Our prospective clinical study included 70
patients (39 male; 31 female) mean age 42 years,
all affected by NP after peripheral nerve injury
(nerve lesion and surgery repair). They were treated,
using ultrasound (US)-guide, with PRF procedure
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(pulsed dose). At follow-up, they were evaluated at
T0 (before-PRF) and at 1-, 3-, and 6 months after
treatment with these instruments of evaluation:
VAS (visual analogue scale) for pain and SF-36
(Short Form of Health Survey) for quality of life.
Results: After the procedure, all the patients
reported a reduction in pain measured by VAS scale
about 38%. Follow-up assessment during patients’
rehabilitation treatment confirms relief of pain with
improvement in rehabilitation program. A gradual
return to pain was observed after a 3- to 4-month
period. We measured using validated scales such
as SF-36 quality of life that improved both in
Physical and in Mental score (PCS and MCS).
Conclusion: Radiofrequency treatment in these
cases was not only an alternative to pharmacological
therapy in NP relief but a new chance when pharmacological therapy isn’t enough to control pain. PRF
procedure should be considered such as an alternative treatment for all post traumatic nerve injuries, at
any level, which are complicated by NP. They are safe
in locations where conventional RF (continuous
radiofrequency) are potentially hazardous because
of high temperature (70–80 ) that cause irreversible
damage to the nervous tissue, while for PRF there
aren’t clinical and EMG evidences of any nerve
damage. It’s useful to control NP during mobilization
and sensibility rehabilitation after nerve injury surgical repair. And such as here demonstrated it can be
applied in more than one district without complications. Especially in young patients, it would represent
an alternative to opioid therapy that compromise
their every day life.

A-0929 An alternative to pollicization: Foerster’s
arthrodesis and callus distraction
Martin Franz Langer
University Clinic, Münster, Germany

In Blauth 3b thumb hypoplasia, many parents, for
various reasons, could not decide whether to amputate the hypoplastic thumb and have an index finger
pollicization.
What results can be achieved with this method of
operation, what are the advantages and
disadvantages?
A meaningful use of the hypoplastic thumb is in the
stabilization and extension. In 1930, Otfried Foerster
stabilized the thumb in paresis of the thumb muscles. He performed an extra-anatomic arthrodesis
between Metacarpal I and Matakarpale II with a
bone graft. Other authors also followed this method
for thumb hypoplasia.
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In the last 10 years, we have operated on seven
children between the ages of 3 and 14 years. The
bone graft was removed from the iliac crest and stabilized with plate osteosynthesis.
All bone grafts healed. When the fibrous cord
between metacarpal 1 and trapezium is cut, the
thumb can already be extended by about 20%. All
children put their thumbs in daily life. A later correction osteotomy or a callus distraction was performed
in four children. All patients (parents) reported that
they would have this operation done again.
Advantages: (1) No thumb amputation, (2) obtaining
the very important clamping grip between forefinger
and middle finger, (3) low-risk intervention, (4) many
correction options
Disadvantages: (1) Fixed rigid thumb, (2) problems
with unstable thumb ground joint

A-0934 Evidence-based operative treatment of
basal thumb arthritis: Has the evidence affected the
treatment choices of hand surgeons?
Petros Mikalef1, Dominic Power2 and David Warwick3
1
Southampton NHS Treatment Centre, Southampton, UK
2
Birmingham Hand Centre, Birmingham, UK
3
University Hospital Southampton, Southampton, UK

Objective: Thumb base arthritis is one of only a few
conditions facing the hand surgeon that has been
subjected to rigorous and extensive research with a
clear evidence base for surgical management.
Sufficiently powered comparative randomized controlled studies have reported no advantage to ligament reconstruction when compared to simple
trapeziectomy. The degree to which this evidence
has affected the selection of operative treatment by
practicing hand surgeons is being investigated and
the results are presented.
Methods: An online survey was performed between
March and July 2016. The survey was performed
using the SurveyMonkey tool and consisted of 10
questions on the subject of the surgical management
of thumb base arthritis. The link was advertised
through a social media platform (LinkedIn) and
through the BSSH Bulletin. Hand surgeons were
questioned regarding their surgical approach, technical details of their favoured procedure and their
knowledge of the evidence base for operative management of basal thumb arthritis. They were asked
how the evidence had affected their practice.
Results: Sixty-eight hand surgeons from 27 countries
replied to the survey; 92.65% of the participants
stated that they were aware of the published evidence for the treatment of trapezio-metacarpal
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arthritis, suggesting that the results of simple trapeziectomy, trapeziectomy and K-wire stabilization and
trapeziectomy with ligament reconstruction are not
different in the short or long term; 61.76% of participants were not aware of the evidence that patients
after prosthetic replacement of the trapeziometacarpal joint recover quicker than following a trapeziectomy; 78.13% of the participants were aware
that there is no evidence that prosthetic replacement
of the trapezio-metacarpal joint has better results
than trapeziectomy; 78.13% of the participants said
that the above-mentioned evidence did not make
them change their practice in any way. The reasons
given are reported and demonstrate the requirement
for larger pragmatic studies or registry studies in
hand surgery using a standardized outcome data
set reached through consensus.
Conclusion: The results of the survey suggest that
most hand surgeons are aware of evidence surrounding the surgical management of thumb base
arthritis but the evidence has not been persuasive
enough for many of them to change their current
practice. The results are brought to the attention of
the European hand surgery community in the hope
that future collaborative research can be developed
to address these concerns.

A-0937 Pain and hand functioning differences
during music education in bachelor guitar students
Burcu Semin Akel1, Ege Temizkan1, Elif Cimilli1,
Onur Seyrek2 and Onur Urganoğlu3
1
Department of Occupational Therapy, Faculty of Health
Sciences, Hacettepe University, Ankara, Turkey
2
Department of Physical Therapy and Rehabilitation,
Faculty of Health Sciences, Hacettepe University, Ankara,
Turkey
3
Ankara State Conservatory, Main Art Branch of Piano, Art
Branch of Guitar, Hacettepe University, Ankara, Turkey

Objective: Playing-related musculoskeletal pain was
reported to be at high rate with the percentage ranging from 60% to 90%. Most of the musicians demonstrate pain during the last 3 months, and some are
complaining from permanent pain. It is suggested
that music-related illnesses start impairing instrumental play at an early stage in music education.
Endurance and speed are important parameters for
musicians. And these parameters may be affected
because of pain; or musician can hurt self while
trying to improve endurance and speed. It is wondered when is the pain getting higher and how is
the hand endurance and speed improving during
music education. Therefore, it is aimed to investigate
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pain intensity and hand dexterity of bachelor guitar
students and compare results between classes.
Methods: All the guitar students getting bachelor
education during 2017 fall semester at Hacettepe
University Conservatory invited to the study.
Individuals were excluded from the study if they
had any neurological disease, any chronic disorder
that causes constant pain, any psychiatric illness or
cognitive dysfunction. We set these criteria to understand only playing-related problems. Eighteen students (3 women and 15 men) participated in the
study, and only 3 students did not want to volunteer.
Pain was assessed with The Musculoskeletal Pain
Intensity and Interference Questionnaire for
Musicians (MPIIQM). Upper Extremity Motor
Performance was assessed with the Upper
Extremity Range of Motion Assessment, fine finger
dexterity, simulated assembly of the Valpar Work
Samples Test. SPSS 21 program was used for statistical analysis.
Results: The mean age of the participants was
22.61  4.48 years (minimum 18, maximum 38). The
average pain score was 0.00 at preparatory class,
25.25  9.28 at first class, 12.40  13.97 at second
class, 21  0.00 at third class and 7.20  16.095 at
fourth class. There was a significant correlation
between pain scores and left hand preference
(p ¼ 0.037, r ¼ 0.495), between pain scores and
music education time (p ¼ 0.020, r ¼ 0.542). Upper
Extremity Range of Motion test of Valpar indicated
more discomfort during assessment; however, its
relation with pain was not significant (p > 0.05).
Hand dexterity assessments showed a decline with
years of education, most of the students stopped test
because they get tired or had pain. Controversial,
none of the Valpar test score showed significant correlation with pain scores.
Discussion: Pain intensity differs between classes, it
was remarkable that students at first class report
more pain. The endurance is also getting worse
with the presence of pain during testing. It was surprising that pain was not correlated with hand dexterity results, because during testing guitarists
hardly completed the tests as their classes are
increasing. This result may reflect musicians may
not want to complete questionnaires or did not
want to express pain intensity due to emotional reasons. It was obvious that musicians have problems
during their education and an efficient health care
delivery system should be established for
conservatories.
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A-0941 Review of the relevance of the Soong classification with 200 implant removals after palmar
plate fixation of distal radius fractures
Yekta Gören, Annika Arsalan-Werner, Julia Sebald,
Dennis Wincheringer, Reinhard Hoffmann and
Michael Sauerbier
BG Unfallklinik Frankfurt am Main, Frankfurt am Main,
Germany

Purpose: After palmar plate fixation of distal radius
fractures, the implant positioning to the watershed
line has been recently associated with increased
postoperative complications. Soong et al. published
in 2011 a classification concerning the prominence of
palmar T-plates. The purpose of this study was to
analyze the relationship between the Soong stage of
the palmar plate and the rate of postoperative complications in a level I Trauma Center.
Methods: Two-hundred patients who underwent
palmar plate removal after a distal radius fracture
fixation between 2010 and 2016 in our institution
were included in the study. Patients were first classified based on the position of the palmar plate in
relation to the watershed line (Soong classification)
using the postoperative lateral X-ray images. The
complications for each patient (including pain,
restriction of range of motion (ROM), neurologic complications
and
complaints)
were
analyzed
retrospectively.
Results: Twenty-three patients fulfilled the criteria of
Soong stage 0 (Group 0), 110 patients of Soong stage
1 (Group 1) and 67 of Soong stage 2 (Group 2). In
Group 0, 30.4% of the patients presented pain and
17.3% restriction of the ROM. In Group 1, the rate
of the patients who suffered from pain was 32.7%
and 24.5% presented restriction of ROM. One patient
(0.9%) in this group reported an irritation of the flexor
tendons of the finger. In Group 2, 38.8% of the
patients presented pain and a restriction of ROM
was documented in 16.4% of the patients in this
group. Furthermore, 6 patients (8.9%) in Group 2
reported an irritation of the flexor pollicis longus
(FPL) tendon or other finger flexor tendons. Among
those, 2 patients (2.9%) had a laceration of the FPL
tendon which was confirmed by the intraoperative
findings. In 2 other patients (2.9%), a rupture of the
FPL tendon after the palmar plate osteosynthesis
occured. Consequently, the patients in Group 3 presented a statistically significant higher rate of FPL
tendon laceration/rupture compared to the patients
in group 0 and 1 (p < 0.05).
Conclusions: Palmar plates for distal radial fracture
fixation classified as Soong stage 2 presented an
increased risk of FPL tendon rupture/laceration.
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We recommend an early Soong stage 2 palmar plate
removal after fracture healing is observed. In Soong
stage 1, situations a removal of the plate may also be
offered to the patients.

A-0942 Functional outcomes and complications rate
of surgical treatment of unstable fractures of the
neck of fifth metacarpal with condylar blade plate
versus locking anatomical plate
Grigorios Kastanis, Petros Kapsetakis,
George Velivasakis, Eirini Trachanatzi,
Idomeneas Makrigianakis and Nikolaos Bounakis
General Hospital of Heraklion – Venizeleio, Greece

Objectives: The fracture of the neck of fifth metacarpal also call Boxer fractures occurs in young men
with intense activity and constitutes a complex problem in orthopaedic regarding the surgical technique
and the type of implant. The purpose of this study is
to compare the postoperative results of those fractures with condylar blade plate versus locking anatomical plate.
Materials and Methods: Forty-eight patients (44 men
and 4 women) with an average age of 34.5 years were
operated on with closed unstable fracture of neck of
fifth metacarpal. The indications for operative treatment were (a) angulations >40 , (b) rotatory malalignment, (c) shortening and (d) failure to maintain
reduction. The mean time period to internal fixation
varied from 2 to 10 days. The patients were separated
in two groups: in group A (cases 27), the fracture
were fixated with convectional condylar blade plate
2.3 mm and in the group B (21 cases) with anatomical
locking plate 2.3 mm. The surgical approach was the
same in both groups (dorso-ulnar), and the plate was
placed in the lateral side of the metacarpal. A palmar
split leaving PIP joint free for early motion was
placed in both groups of patients postoperatively.
After 7 days, postoperative patients were allowed to
perform daily activities to the rate of tolerance.
Results: The average follow-up was 17 months
(range 11–23 months). The DASH Score, Total
Active Motion (TAM) of the digit, radiographic parameters (shortening, angulations, time to healing)
complication rates, time to return to previous work
were to measure the outcomes. The median DASH
score were in group A 7.9 and in B 7.4, the median
TAM 235 in A and 239 in group B. The median period
to radiographic healing was the same in both group,
which was 4.6 (46.5) weeks. Among the complications in group A were 1 case with malunion, 1 case
with hardware failure, 1 case with complex regional
pain syndrome, while in group B were 1 case with
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hardware failure, 2 cases shortening and malunion,
1 case with cellulites of the wound. The major different between the two implant was the cost: the blade
plate cost 150 euro and locking plate cost 550 euro.
Conclusion: The fracture of the fifth neck metacarpal
accounts to 20% of all hand fractures. Unstable fractures have indication for surgical treatment. Open
reduction and internal fixation is the treatment of
choice. Both implants achieve stable fixation, low
percentage of complications and good functional
results. The final cost of implant is the main difference between the two methods.

A-0943 Do patients with an inferior subjective
result 12 months after a distal radius fracture
improve over time? A long-term 2- to 12-year
register follow-up
Marcus Landgren1, Vendela Teurneau1,
Antonio Abramo2, Mats Geijer3,4 and Magnus Tägil1,2
1
Department of Orthopedics, Clinical Sciences, Lund
University and Skåne University Hospital, Lund, Sweden
2
Department of Hand Surgery Malmö, Skåne University
Hospital, Malmö, Sweden
3
Department of Radiology, Faculty of Medicine and Health,
Örebro University, Örebro, Sweden
4
Department of Clinical Sciences, Lund University, Lund,
Sweden

Objective: Most patients recover well from a distal
radius fracture (DRF). However, in our prospective
register, approximately one-fifth still had severe disability at 12 months when evaluated using a patientreported outcome score. In the present study, we
evaluated the longer term subjective outcome in
the subgroup of patients with inferior outcome and
hypothesized that the patient-reported outcome
would improve with time.
Methods: Since 2001, all DRFs in patients 18 years
and older at the Department of Orthopaedics, Skåne
University Hospital in Lund, are prospectively registered in the Lund Wrist Fracture Register. The
Disability of the Arm, Shoulder and Hand (DASH)
questionnaire was distributed to the patients after
12 months. In the present study, we defined a
DASH score above 35 as suboptimal at the 12month follow-up. We identified 17% of the patients
(445/2571) in the register between 2003 and 2012 to
exceed the cut-off. In December 2014, 212 year
after the fracture, a new DASH questionnaire was
sent to the 346/445 patients still alive.
Results: Of the 346 patients, 269 (78%) patients
returned the DASH questionnaire at 212 years
(mean 5.5) after the fracture. Seventy-three (27%)
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patients had been treated surgically and 196 (73%)
conservatively. The overall median DASH score
improved from 50 (IQR 4261) at 12 months to 36
(IQR 2055) at the 212-year follow-up, (p < 0.05).
Forty-seven percent had improved over time to
return to a DASH score below the cut-off 35. Fiftythree percent remained at a high suboptimal level
above 35. Men improved more than women (median
52 at 12 months to 25 at follow-up), compared to
women (median 50 to 39 (p < 0.05)).
Conclusions: Subjective outcome after a DRF
improves over time for patients with an inferior
result at 12 months, but more than half of the
patients continue to have major disability. Every
effort should be made to improve the early outcome.

A-0947 Early mobilization after foveal reinsertion
of TFCC: A prospective study of stability and functional outcome
Anders Wallmon and Karin Lind
HandCenter Göteborg, Sweden

Objective: Reinsertion of the dorsal and volar radioulnar ligament of the TFCC in the foveal region of
ulna in patients with ulnar sided wrist pain, instability
over the DRU joint and positive hook test on wrist
arthroscopy is nowadays a relatively widespread
treatment. The postoperative regime is often immobilization of the wrist in all directions for a long
period of time, compared to various ligament procedures in other joints.
The aim of this study is to evaluate the outcomes in
a prospective study of early, controlled mobilization
after TFCC reinsertion.
Our hypothesis is that early, controlled mobilization is safe in terms of stability and gives a good
functional outcome after foveal TFCC-reinsertion.
Methods: Fifty patients with ulnar-sided wrist pain,
DRU joint instability and positive hook test during
wrist arthroscopy were included.
Preoperative measurements included ROM, grip
strength (Jamar) in neutral position, pronation and
supination, Quick-DASH (The Disabilities of the
Arm, Shoulder and Hand Score) and PRWE (Patient
rated wrist evaluation)
The foveal reinsertion was in all patients performed either via a mini-open technique or
arthroscopically.
Patients were postoperatively immobilized in an
above elbow cast. One week postoperatively, an
orthosis was applied that allows flexion/extension
of the elbow but prevents rotation of the forearm.
At that point, active flexion/extension of the wrist
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and controlled activation of the muscles in the forearm were started. After 3 weeks, the above-elbow
part of the orthosis was removed and free elbowmovement started with controlled pronation/supination of the forearm. Gradually exercises for proprioception and strength were added. Six weeks
postoperatively, a shorter splint was used during
‘‘risk-activities’’ and night-time for another 6
weeks. Free mobilization after 3 months.
A follow-up with a minimum of 1 year was performed with the same protocol as before surgery
including DRU joint stability tests. The patient satisfaction on a 4-graded Likert scale was assessed.
Results: Forty-three patients met all the inclusion
criteria for 1-year follow-up. Seven patients were
excluded due to concomitant repair of other ligament
structures during surgery. Two patients were initially
stable but developed instability over time and were
reoperated. One of them had a car accident with a
new injury to the wrist. Forty-one patients were
stable in all directions. One failure out of 43 equals
2.3%.
The median value for Quick-DASH decreased from
40.9 to 9.3 and for PRWE from 46.5 to 11.8. Patient
satisfaction was rated 4 (fully satisfied) in 26 patients,
3 (partly satisfied) in 11 patients and 2 (partly dissatisfied) in 3 patients.
ROM in pronation were 96% of uninjured side and
supination 93%. Grip strength (% of uninjured side) in
neutral position 91%, supination 88% and pronation
89%.
Conclusion: Early mobilization after foveal reinsertion of the TFCC gives, in this study, an excellent
functional outcome despite one failure out of 43
patients. This study show that early mobilization is
safe and encourage us to further develop and study
even more faster rehabilitation protocols.

A-0950 Causative organisms and management in
paediatric paronychia: A 4-year retrospective
review at a single centre in the United Kingdom and
a national survey assessing variation in clinical
practice
Andrew Roy McKean, Georgina Williams,
Akinyemi Idowu and Catherine Milroy
St George’s Hospital, London, UK

Objectives: Paediatric paronychia is the commonest
infection affecting the hand and frequently managed
by plastic surgery departments. In the United
Kingdom, the National Institute for Health and Care
Excellence (NICE) guidance suggests the underlying
causative organism is usually Staphylococcal and
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advises flucloxacillin as first line antibiotic therapy.
We aimed to investigate the causative microorganisms in paediatric paronychia, its subsequent management and complications observed within our unit.
We surveyed all UK plastic surgery units to ascertain
national practices in this condition and adherence to
NICE guidance.
Methods: Consecutive patients with paronychia aged
16 years were identified over 53 months (January
2012 to June 2016) using clinical coding data. Patient
and microbiological data were collated through
paper/electronic case note review. A telephone
survey of on-call Senior House Officers (SHOs) at
all UK plastic surgery units was conducted.
Descriptive analysis was performed.
Results: Eighty-four children underwent incision and
drainage for paronychia over the study period. The
median age was 5 years (range 5months to 16
years). Commonest antibiotics prescribed (where
data available) were co-amoxiclav in 62% (33/53)
and flucloxacillin in 32% (17/53). Commonest microorganisms isolated were Staphylococcus aureus in
18% (35/66), Staphylococcus epidermis in 12% (8/
66), Beta-haemolytic Streptococcus in 9% (6/66),
and no growth in 8% (5/66). Our national survey highlighted the variation in antimicrobial prescribing
practices across the United Kingdom.
Conclusions: Antibiotic prescribing in our unit was
not consistent with NICE guidance. Our national
survey reiterated this and suggests lack of awareness of advised guidance. Although frequently managed, wide variation in clinical practice exists in
antimicrobial management of paediatric paronychia.

A-0951 Magnetic resonance arthrography
classification of the lesions of the dorsal capsuloscapholunate septum of the wrist: Arthroscopic
correlations
Luc Van Overstraeten1,2, Maryam Shahabpour3,
Emmanuel J. Camus4 and Fabian Moungondo2
1
Hand and Foot Surgery Unit, Tournai, Belgium
2
ULB Erasme University Hospital, Brussels, Belgium
3
Universitair Ziekenhuis Brussel (UZ Brussel), Brussels,
Belgium
4
SEL Chirurgie de la Main et du pied, Lesquin, France

Purpose: The dorsal capsulo-scapholunate septum
(DCSS) is an anatomical structure linking the scapholunate ligament (SL) and the dorsal capsule of the
wrist. It should be a predynamic scapholunate stabilizer. The authors, using their experience for the
arthroscopic lesional classification and for extrinsic
ligaments MRA evaluation, suggest a MRA
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classification of lesions of the DCSS. As arthroscopic
classification, the status of DCSS could be graded in
four stages according to the magnetic signal and to
the fiber attachment.
Materials and Methods: High-resolution MRI, especially using isotropic three dimensional sequences
with orthogonal multiplanar reconstructions on 3T
MR systems, allows detailed depiction of DCSS.
Recognition of ligament abnormalities is improved
by intra-articular or intravenous injection of contrast
before the examination.
They report a preliminary study on a series of 53
arthroscopies made between January 2014 and
December 2015 with evaluation of SL instability and
DCSS laxity.
Results: There is a significant correlation between
the lesional stage of the DCSS and the arthroscopic
pre-dynamic
scapholunate
instability
stage
(p < 0.001).
- Stage S0: The DCSS presents an intact aspect.
- Stage S1: The DCSS presents a hypersignal with
an aspect of microganglion cyst at dorsal side of scapholunate interosseous ligament (SLIOL).
- Stage S2: The DCSS present a large tear with
preservation of small connections between dorsal
capsule and scaphoid and lunate.
- Stage S3: The DCSS is completely disappeared.
On this series, MRA imaging of the DCSS was analysed and correlated with the arthroscopic
evaluation.
Conclusion: A lesional classification of DCSS with
MRA procedure is now available.

A-0952 Contribution of ultrasound in the preoperative assessment of partial wrist denervation:
A cadaveric and comparative study
Vanessa Costil and Thomas Apard
Ultrasound Surgery of the Hand, Private Hospital of
Versailles, France

Objective: Local anesthetic injections are advocated
as a key to the presurgical evaluation in patients with
chronic wrist pain to determine which patients will
benefit from partial wrist denervation. The injection is
currently performed using anatomic landmarks as
proposed by Berger. The purpose of this cadaveric
study is to evaluate the contribution of an ultrasound
(US)-guided injection of the posterior (PIN) and anterior (AIN) interosseous nerves.
Methods: We performed US-guided injections of
methylene blue on 10 wrists to simulate the local
anesthetic injection of the PIN (with a dorsal
approach) and AIN (with an anterior approach).
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In 10 other wrists, we used the Berger procedure
to inject the liquid by a single dorsal approach.
For each wrist, the dissection of the two branches
confirmed if the methylene blue was around the
nerves or not.
Results: In the US group, the injection was effective
for all the AIN (10/10) and for all but one for the PIN.
In the Berger group, the injection was effective for 7/
10 and 8/10, respectively, for the AIN and PIN. The
size of the groups was too small to conclude to significant differences in both groups.
Conclusion: This cadaveric study is the first one to
describe this ultrasound procedure. The US-guided
technique seemed to be more precise than a blind
injection for the AIN and PIN at the wrist. As it is
observed with the steroid injection, the ultrasonography should be used for the injection of local anesthetic in denervation tests but we need clinical
comparative studies to confirm it.

A-0958 Comparison of clinical and radiological
outcomes of AO 3.5 dynamic compression plate,
3.5 limited contact-dynamic compression plate and
2.7 ulnar osteotomy plate for ulnar shortening
osteotomy in patients with idiopathic ulnocarpal
impaction syndrome
Sung-Bae Park1, Joing-Pil Kim1,2 and Dong-Ho Lee1,2,3
Dankook University College of Medicine, Cheonan, South
Korea

Background: The purpose of this study was to compare the clinical and radiological outcomes of AO 3.5
dynamic compression plate, 3.5 limited contactdynamic compression plate and 2.7 ulnar osteotomy
plate for ulnar shortening osteotomy in patients with
idiopathic ulnocarpal impaction syndrome. In addition, the effect of interfragmentary screw fixation
on radiologic outcomes of ulnar shortening osteotomy was assessed.
Materials and Methods: Seventy-eight patients who
underwent ulnar shortening osteotomy using plate
fixation and followed up at least 1 year were enrolled.
Three types of plates were consecutively used: AO 3.5
dynamic compression plate (group 1, n ¼ 31), AO 3.5
limited contact-dynamic compression plate (group 2,
n ¼ 19), AO 2.7 ulnar osteotomy plate (group 3,
n ¼ 28). The patients were also divided into two
groups based on performing interfragmentary
screw fixation: interfragmentary screw fixation
group (n ¼ 27) and without interfragmentary screw
fixation group (n ¼ 51). The clinical outcomes were
evaluated by Disability of Arm, Shoulder and Hand,
Patient-Related Wrist Evaluation. Radiological
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outcomes including time to bone union, presence of
delayed union which was defined when the union was
not observed until 12 weeks, and re-fracture after
metal removal were assessed. Other possible factors
that might affect bone union such as smoking, underlying disease were assessed.
Results: All patients showed union at the final
follow-up. There were no statistically significant differences in both clinical and radiological outcomes
according to the types of plates. When comparing
the groups treated with and without interfragmentary
screw fixation, time to bone union was shorter in the
interfragmentary screw fixation group (7.56  2.56
weeks vs 9.79  6.59 weeks, p ¼ 0.038). Delayed
unions were only observed in 8 of 51 patients treated
without interfragmentary screw fixation (15.68% vs
0%, p ¼ 0.045). In without interfragmentary screw
fixation group, 5 of 43 (11.62%) patients who removed
the plate had experienced refracture of the ulna by
low energy trauma after plate removal. However,
there was no significant difference of clinical outcomes between the interfragmentary screw fixation
group and without interfragmentary screw fixation
group.
Conclusion: Types of plate did not influence the clinical and radiological outcomes of ulnar shortening
osteotomy in the patients with idiopathic ulnocarpal
impaction syndrome. However, interfragmentary
screw fixation with plating for ulna shortening
osteotomy has several advantages such as early
bony union and prevention of refracture after metal
removal.

A-0960 Dynamic radiostereometric analysis for
evaluation of kinematics in the distal radioulnar
joint before and after TFCC lesions
Janni Kjærgaard Thillemann1,2, Sepp De Raedt3,
Peter Bo Jørgensen2, Emil Toft Nielsen1,2,
Lone Rømer4, Torben Bæk Hansen1,2 and
Maiken Stilling1,2
1
Department of Orthopaedics, University Clinic of Hand, Hip
and Knee Surgery, Hospital Unit West, Denmark
2
Department of Clinical Medicine, Aarhus University,
Denmark
3
Nordic Roentgen Technique, Aarhus, Denmark
4
Department of Radiology, Aarhus University Hospital,
Denmark

Objective: Traumatic triangular fibrocartilage complex (TFCC) injuries can lead to dynamic distal radio
ulnar joint (DRUJ) instability, pain and restricted
hand function. Increased translation due to DRUJ
instability is difficult to grade by clinical examination

FESSH Abstracts
and since image diagnostic methods for evaluation of
TFCC lesions and DRUJ instability is currently insufficient, wrist arthroscopy is the gold standard to diagnose and differentiate between lesions of distal
component (dc-TFCC) and proximal component (pcTFCC).
Dynamic radiostereometry (dRSA) can record functional joint kinematics precisely and can potentially
be used to grade DRUJ instability.
We hypothesized increased DRUJ instability after
cutting the dc-TFCC and the pc-TFCC in comparison
with the intact TFCC and aimed to evaluate the DRUJ
kinematics using dRSA.
Methods: Ten human donor arms, mean age 78 years
(63–90), were evaluated. A motorized fixture simulating in vivo DRUJ movements was developed and forearm pronation to supination was performed in a
standardized setting.
Specimens were recorded with 10 Hz dRSA before
and after cutting the dc-TFCC at the ulnar styloid,
and next the foveal pc-TFCC insertion. Ligament
lesion interventions were fluoroscopically visualized
and checked with wrist arthroscopy.
Subject-specific CT-based bone models were used
for kinematic analysis with non-commercial software. Kinematics of the forearm was calculated
using standardized anatomical axes and coordinate
systems.
Results: Rotation in the DRUJ is a combined motion;
the distal radius pivots around the ulnar head center,
the ulnar head translates in anterior and posterior
direction in the sigmoid notch and the radius pistons
in respect to the ulna.
Kinematic analysis of the anterior and posterior
translation in the native DRUJ show a sinusoidal
smooth movement of ulnar head in the radial sigmoid
notch during forearm rotation. The ulnar head translate in the sigmoid notch reaching the most volar
position in supination, and the most dorsal position
during rotation of the forearm from pronation to neutral rotation.
In neutral forearm rotation, a combined lesion of
dc-TFCC/pc-TFCC results in ulnar head translation
to a more dorsal position compared with the intact
TFCC (p < 0.05).
Forearm rotation from neutral to pronation result
in a significant volar translation-shift of the ulnar
head in the sigmoid notch after combined dc-TFCC/
pc-TFCC lesion (p < 0.05).
During forearm rotation, pistoning of the radius
changes the ulnar variance, which increases in pronation compared to neutral or supinated forearm
rotation (p < 0.05). Lesion to the dc-TFCC/pc-TFCC
does not affect the ulnar variance during forearm
rotation compared to the intact TFCC (p > 0.05).

SS177
Conclusion: Combined dc-TFCC/pc-TFCC lesion
increased translation in the DRUJ. During pronation,
a volar translation shift was observed in cadaver
arms. This finding may be equivalent to the clinical
painful ‘‘giving way symptoms’’ often described by
patients during forceful forearm pronation.
This is the first study of DRUJ kinematics by use of
dRSA, a non-invasive, high-precision radiological analysis method. dRSA can evaluate DRUJ kinematics and
quantify DRUJ instability in patients during symptomatic motions and may potentially become a diagnostic tool evaluating DRUJ instability in the future.

A-0961 Distal radioulnar joint instability and injury
Greg T. Pickering and Grey E. D. Giddins
Royal United Hospital Bath NHS Foundation Trust, Bath,
UK

Objective: Distal radioulnar joint (DRUJ) instability is
increasingly recognized as a clinical entity post
injury. Using a novel in vivo measurement device,
we assessed instability post various types of forearm
trauma.
Methods: A measurement rig was developed,
improved upon and then validated both on cadaveric
specimens and against current values from other
modalities of measurement in the literature. In vivo
DRUJ translation, as a proxy for DRUJ instability, was
measured in 410 uninjured, non-symptomatic wrists
to establish the ‘normal’ healthy range. Using the
same device and technique, DRUJ translation was
measured in four additional groups. Measurements
were recorded in 100 clinically lax and symptomatic
patients (irrespective of cause), 100 patients post unilateral distal radius fracture, 50 patients post unilateral radial head fracture and 50 patients post
unilateral scaphoid fracture. The concept of DRUJ
tightening being dependent on hand and forearm
positioning was also tested in each of the injured
and uninjured groups. Measurements for each limb
were compared against the contralateral uninjured
limb and an expanding database or ‘normal’ data.
Results were assessed for significance with paired
t-test analysis at p < 0.005.
Results: Average DRUJ translation in a healthy, uninjured, mixed sex population is 6.5 mm (range 5–
8 mm). Translation is not affected by gender, hand
dominance or forearm length. Radial and ulnar
deviation of the hand, alongside prosupination of
the forearm all reduced DRUJ translation. Clinically
lax individuals have increased DRUJ translation
(mean 14.6 mm), with a range that does not overlap
that of the normal population. The tightening
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phenomenon of hand and forearm positioning
remains in this group, but again never returns to
normal (p < 0.005).
Post-distal radius fracture, DRUJ translation is
also increased (mean 12.3 mm). The measured
range for the group again does not overlap that of
the normal population (p < 0.005). Patients who are
symptomatic post fracture have values within the
range of the clinically lax population.
Individuals post-radial head fracture had a mean
DRUJ translation of 8.7 mm. Those who underwent
non-operative or open reduction, internal fixation
(i.e. Mason I or II) had an increased mean translation
but a range that overlapped the ‘normal’ range.
Individuals treated with radial head replacement or
excision had significantly increased measurements,
with the largest measurements recorded in any
group to date seen in the excision population (mean
18.1 mm). Again the three-dimensional tightening
theory was demonstrated.
DRUJ translation was not altered from ‘normal’ in
any of the post scaphoid fracture patients tested,
irrespective of severity or treatment modality.
Conclusions: DRUJ translation lies on spectrum and
all individuals post distal radius or radial head
(Mason II or worse) fractures have a degree of
increased translation. DRUJ tightening through
hand and forearm positioning exists and persists
post injury. Clinically symptomatic DRUJ instability
correlates with measured translation >12 mm and
is never within the asymptomatic range. These new
findings contradict some of the established concepts.
While changes post injury are common, they are
minimally symptomatic, and treatments need not
aim to restore pre-injury translation but purely a
degree of tightness below the established clinically
symptomatic threshold.

A-0962 Functional outcome comparing a dual
mobility cup to a standard cup in total joint
arthroplasty of the trapeziometacarpal joint
Lone Kirkeby1,2, Lene Dremstrup1, Maiken Stilling1,2,3
and Torben Bæk Hansen1,2
1
Regional Hospital West Jutland, Holstebro, Denmark
2
Aarhus University, Aarhus, Denmark
3
Aarhus University Hospital, Aarhus, Denmark

Objective: Dual mobility cup design in total joint
arthroplasty may result in increased mobility and
fewer dislocations. In 2013, a dual mobility cup
design was introduced to be used with the Elektra
stem for total joint arthroplasty of the trapeziometacarpal joint. The aim of the present study was to
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determine the functional outcome after trapeziometacarpal total joint arthroplasty comparing a dual
mobility cup to a standard (single mobility) cup.
Methods: The patients were prospectively included.
All patients had Eaton grade 2 or 3 osteoarthritis in
the trapeziometacarpal joint. Patients operated on
from June 2010 to March 2015 using the Elektra
bimetal cementless screw cup (standard cup,
Elektra group) were compared to patients operated
on from June 2013 to March 2015 using the Moovis
Elektra dual mobility press-fit cementless cup
(Moovis group). In bilateral cases, only the first operated hand was included. The Disability of the Hand,
Shoulder and Arm (DASH) score, pain using a continuous 100-mm visual analog scale (VAS), grip
strength, Karpandji score and extension of thumb
were registered preoperatively and at 3 and 12
months after surgery.
Results: Sixty-two patients (13 male/49 female), mean
age 56.5 years (SD 7.0), in the Elektra group and 66
patients (10 male/56 female), mean age 57.9 years (SD
7.7), in the Moovis group completed the study. The two
groups were comparable apart from preoperative
DASH score, that was significantly higher in the
Moovis group (p ¼ 0.002). At 12 months, the patients
in both groups had significant improvement in all
areas compared to the preoperative measurements.
However, at 12 months, the Elektra group had significantly better grip strength (p ¼ 0.036), extension of the
thumb (mean 1 cm, p ¼ 0.037), VAS at activity
(p ¼ 0.048) and DASH score (p ¼ 0.015) compared to
patients in the Moovis dual mobility group. We found
no significant difference in the rate of improvement in
DASH score, grip strength, Karpandji score, extension
of thumb or VAS from preoperative to 12 months postoperative in the two groups. No dislocations were
recorded in the observation period.
Conclusion: Dual mobility cup in total trapeziometacarpal arthroplasty does not result in better mobility
or functional outcome than a standard cup. No difference in dislocation rate was recorded.

A-0964 Twenty-five-year experience of
microsurgical thumb reconstruction in children
Sergei Goliana, Anton Govorov and
Tatyana Tikhonenko
Turner Institute for Children’s Orthopedics, St. Petersburg,
Russia

Function restoring of the thumb is one of the most
important conditions for the normal development of
the child, because the thumb participates practically
in all kinds of the pinch due to the opposition factor.
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Congenital defect of this segment leads to the
impairment of the workability of the hand on 40–
50%. It also delays the process of the social and
intellectual development of child.
One of the most effective methods of the thumb
reconstruction is microsurgical toe-to-hand transfer.
But, according to the literature, this surgical procedure is very rarely used in children with congenital
hand pathologies. To apply this operation, there must
be strict indications. An effective alternative to this
method is operation of pollicization and the transposition of other fingers of the hand.
In the past 25 years, 128 toe-to-hand transfers, 355
pollicizations, 28 finger transpositions for various
congenital malformations and post-traumatic diseases of the hand and foot have been performed at
the Turner Institute for Children’s Orthopedics, St.
Petersburg, Russia (Department of Reconstructive
Microsurgery and Hand Surgery). As autografts for
the thumb reconstruction we used second toe of
the foot – in 109 cases; the fifth finger (from congenital cleft foot) – 16 cases; the thumb (also from the
cleft foot) – 2 cases; additional great toe with its congenital duplication – 1 case. In 28 cases, the graft was
taken with a fragment of metatarsal bone.
We did not use great toe principally because of the
profound damage of the donor site in this case.
Six grafts (4.7%) did not survive because of the
disturbance of the blood supply. Among them, five
were fifth toes and one was second toe. In cases of
unfree finger movements during pollicization and
transposition, the survival rate of grafts is 100%.
The analysis of the results showed good and excellent functional and cosmetic results in 76.5% of
cases. As for the child’s best age for such operations,
it should be noted that an early reconstruction of the
thumb will provide the fastest restoration of the hand
function. The formation of the thumb feeling is completed before the 12-month age, so we consider this
age to be optimal for the reconstruction of thumb for
children.
X-Ray studies showed the continued growth of the
toe, which was transferred to the hand, we observed
both acceleration of growth and its slowing down. I
think that this effect should be investigated in the
future.
Conclusion: Microsurgical toe-to-hand transfer to
the thumb position is the most effective method of
treatment, because it provides a strong, moving, sensitive and stable thumb. The method of choice is the
pollicization or transposition of other fingers of the
hand.
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A-0967 The use of RegJoint in first CMC joint
arthrosis, Eaton 2 –3 stages: A review of 50 cases
with personal technique
Gaetano Carriere
Villa Erbosa Hospital, Bologna, Italy

RegJoint is a biodegradable joint scaffold, in polylactic acid bioabsorbable in 20–24 months. It consists of
a porous biodegradable polylactide copolymer
implant (BPI) that is round and disc shaped, with a
diameter that varies from 8.0 mm to 18 mm and a
thickness that ranges from 3.6 mm to 4.5 mm.
The function of scaffolds is to create and maintain
a space between the bone ends. The surrounding
tissue preferably invades the pores of the scaffolds
and fills in the empty space. The tissue will later
function as a neo-joint.
I reviewed the first 50 cases, 36 women (four bilateral case) and 10 men, aged 45–77 years, average 64
years women and 68 years men.
They were affected by thumb carpo-metacarpal
arthritis (Eaton-Littler stage 2 –3 ), with a follow-up
from 46 to 6 months (average 20 months)
The scaffold replace, the space created cutting the
base of 1 metacarpal and the saddle of trapezium,
then I pass one third of FRC in the holes created in
the base of trapezium, in the RegJoint spacer and
from the base to the diaphysis of 1 metacarpal.
Then, the split was used to restore the dorsoradial ligament, besides the abductor tendon
attached on the base of 1 metacarpal, was fixed
dorsally on the new joint.
So it lost the subluxated action on the 1 metacarpal and transfers this action on the new joint.
This technique restores the high on the first ray,
reduces and stabilizes the joint and decreases the
sublussante action of the abductor pollicis longus.
I reviewed clinically at 15, 30, 60 and 120 days, 10
patients with pain or casually, were submitted at
RMN study, the first 20 cases did an rx after 2
years minimum.
The results were Kapandy 8-10 (average 9).
Pain: VAS 1.5 average (range 1–4), was 5.5 before
surgery.
Pinch 4.6 (was 3.4 before surgery because of pain)
similar to the other hand.
Grip: average 20 kg (was 16 before surgery), 22 kg
the value of the other hand.
All patients compiled the quick-DASH (Short disability of Harm-Shoulder and Hand) questionnaire,
the average value was 17.5 point (from 13 to 28).
All patients reached their best range of motion and
were able to restart the normal work-related activities in 2 to 4 months (average 2.4 months).
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Only four patients have had pain insurgent at 4–8
months from surgery, without outward signs clinically evident. Their RMN and rx showed intensive
inflammatory reaction in RegJoint place.
The pain disappeared slowly in 2 months, only with
rest, thermal therapy and painkillers. The preliminary results are highly encouraging despite the low
number of patients treated. The better results without fail may be favorable from stability of the scaffold
and the stability of joint, which resist to the strength
developed during thumb activity.

A-0972 One-to-thirteen-year follow-up of total
wrist arthroplasty
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One superficial infection and one deep infection
encountered. Twelve prostheses were revised.
Arthrodesis performed in five cases and in seven
cases some or all of the components were revised
to new components.
Conclusions: The short-term to long-term outcome
indicates that total wrist arthroplasty is a viable
option with unchanged ROM and improvement of
pain, grip strength, Quick DASH, PRWE and satisfaction. Complication rate is acceptably low.

A-0976 Effects of various selective nerve transfers
on the adult and neonatal motor unit

Allan Ibsen Sørensen1,2, Peter Axelsson1 and
Christer Sollerman1
1
University Hospital Sahlgrenska, Gothenburg, Sweden
2
University Hospital Gentofte/Rigshospitalet, Copenhagen,
Denmark

Matthias E. Sporer, Martin Aman, Konstantin
D. Bergmeister, Dieter Depisch, Krisztina ManzanoSzalai, Bruno K. Podesser and Oskar C. Aszmann
CD-Laboratory for Restoration of Extremity Function,
Department of Surgery, Medical University of Vienna,
Austria

Introduction: The aim of this study was to review our
short-term results to long-term results of wristarthroplasty from two centers.
Methods and Materials: Remotion implant is a modular total wrist joint prosthesis. Un-cemented technique used except for two cases.
Patients evaluated pre- and postoperatively with
ROM, grip strength, visual analogue scores of 0–
100 mm (VAS) of pain and satisfaction. Functional
and general outcomes were evaluated using the
Quick-DASH and PRWE questionnaires. Radiographs
were obtained pre-operatively and at follow-up.
One hundred and sixty-two prostheses performed
in 147 patients and 15 patients had a bilateral prosthesis, 40 men and 110 women. Mean age was 59
years (24–86). Diagnosis was rheumatoid arthritis
(RA) in 101 cases, degenerative arthritis in 34 and
posttraumatic arthritis in 25. Mean follow-up was 6
years (range 1–13).
Results: Wrist extension and flexion was preoperatively 35/35 and at follow-up 35/30. Radial/ulnar
deviation was 10/25 versus 10/30 postoperatively.
Grip strength, in kgF, was preoperatively 13 (range
0–64) and at follow-up 17 (0–50), p < 0.01. Key pinch,
in kgF, was preoperatively 4.4 (range 0.8–10) and at
follow-up 5.2 (0.5–5.2), p < 0.05. VAS pain was preoperatively at rest/activity; 41/68 and at follow-up; 14/
28, (p < 0.01). Quick DASH and PRWE scores were
preoperatively: 58 respectively 67 and at follow-up:
37 and 31 (p < 0.01). VAS satisfaction preoperatively
was 17 mm (0–100) at latest follow-up 73 mm (0–100),
p < 0.01. Overall estimated survival 10–13 years is
87%, in RA 88% and in OA 81%.

Objective: Selective nerve transfers (SNTs) have
been used extensively for the past decade to treat
slow nerve regeneration, neuroma pain and improve
prosthetic control. SNTs change the motor unit
extensively by connecting motor neurons to new
functional targets. Good outcomes have been
reported. Even though frequently applied in clinical
routine, little is known of the structural and functional effects following SNTs. Our laboratory has
conducted several experimental studies to investigate the effects on the different motor unit levels.
Therefore, an overview of the latest results shall be
presented.
Methods: In male Sprague-Dawley rats, the ulnar
nerve (UN) was selectively transferred to the long
head of the biceps after neurotomy of the biceps
motor branch. In another experimental group, an
even more selective fascicular group, the deep
branch of the ulnar nerve, was used to restore
elbow function. These transfers were not only performed in 20 adults but also in 20 neonatal rats
within 24 h after birth applying different anaesthesia
methods. Additionally, the equivalent nerve transfers
were conducted in 15 Thy1-GFP (neonates: n ¼ 5,
adult: n ¼ 10) rats to analyze formation of neuromuscular junctions. After 12 weeks of nerve regeneration, neurophysiological effects were explicitly
assessed on each level of the motor unit by tetanic
muscle force, MUNE (Motor Unit Number
Estimation), retrograde labelling, muscle fibre
typing and neuromuscular junction staining.
Furthermore, sensory and motory axon quantification
was performed by immunhistochemical staining.
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Results: The various nerve transfers successfully
reinnervated the biceps muscle in all animals, as
indicated by muscle force and neurotomy reaction.
Dropouts only occurred in the neonatal group due
to dam cannibalization. Compared against the ulnar
nerve transfer in the fascicular nerve transfer group
(deep branch), equivalent regeneration was found.
Retrograde labeling, muscle fibre typing and neuromuscular junction staining revealed impressive
changes on all levels of the motor unit. Most interestingly, functional and structural hyperinnervation
of the muscle was thereby evaluated. Sensory and
motory axon quantification of the ulnar nerve and
its deep branch covered valuable clues on how
much donor nerve is needed to restore elbow
function.
Conclusion: Transferring not only a high capacity
donor nerve but also an even more selective fascicular group and exploring the effects on the motor unit
provides us with a deeper understanding of the neuronal plasticity of the peripheral nervous system.
Especially when comparing the neonatal to the
adult rat model, a glimpse of the enormous plasticity
can be catched. As selective nerve transfers play a
major role in extremity reconstruction, findings of
these studies might further help to improve clinical
approaches.

A-0978 Arthroscopic management of painful dorsal
wrist ganglion
Mathilde Gras1,2 and Christophe Mathoulin1
1
Institut de la Main – Clinique Bizet, Paris, France
2
Institut Nollet, Paris, France

Objective: The dorsal ganglion of the wrist is a
common pathology that has long been neglected. A
recent study has proven the value of arthroscopic
management. In the light of anatomical work, the
dorsal capsulo-ligamentous complex septum
(DCSS) has been demonstrated as an anatomical
structure. Painful ganglia appear to be related to a
lesion of this DCSS, after trauma or not. It therefore
seemed legitimate to repair this lesion by arthroscopic dorsal capsuloplasty. This study presents the
results of this technique.
Methods: This retrospective study reported the
patients operated for painful dorsal wrist ganglion.
The ganglion was resected and capsulo-ligamentous
suture was performed under arthroscopy. Range of
motion, pain, strength and DASH score were reported
before and at the last follow-up between February
2011 and April 2017.
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Results: Thirty four patients (10 men and 24 women)
had the surgery, one patient on both side, mean age
24.9 years old (15-41). Only three were manual
worker but most of them had contributing factors,
especially sports. All but five had RMI before the
surgery. A splint was worn on average 6.2 weeks
(5.5 to 8) after surgery. The average follow-up was
8.4 months (2.5 to 48.5). Range of motion and
strength improved. Pain decreased from 1.4 at rest
(0 to 6) and 6.3 on stress (3 to 9) before surgery, to 0.1
at rest (0 to 2) and 0.8 on stress (0 to 6). The average
DASH went from 27.3 (6.81 to 68.18) to 6.7 (0 to
29.54). There was only one recurrence.
Conclusions: The dorsal capsule-ligamentous repair
associated with resection of dorsal wrist ganglion is a
simple technique reliable. It allows repairing a lesion
of the DCSS causing the pain, associated with the
ganglion. Arthroscopic technique avoids stiffness.
Our promising results still require a larger series
and longer follow-up to ensure that the results are
sustainable.

A-0992 Use of second dorsal metacarpal artery skin
flaps for treating retractions in the first hand
commissure
Samuel Ribak, Helton Hirata, Sergio Gama,
Alexandre Tietzmann and Frederico Zink
Pontifical Catholic University of Campinas, Campinas,
Brazil

Purpose: To describe and present the results of a
surgical technique that uses the second backflow
dorsal metacarpal artery skin flap to treat retractions
in the first hand commissure and, when necessary,
apply longer flaps to cover the palm of the hand.
Methods: The surgery was performed on 16 patients
with retraction of the first commissure. Six of these
patients also had scar retraction of the palm in addition to the commissure. Preoperatively, the opening
angle of the first commissure was measured, and the
degree of retraction was divided into three categories: mild, moderate and severe. Eleven cases
were considered severe and five moderate. The surgical technique used is described in detail.
Results: All 16 flaps (100%) survived. Three cases
experienced transient ischemia with partial suffering
of 10% of the distal flap area, and two cases experienced epidermolysis, but these issues were all satisfactorily resolved. On average, the dimensions of the
flaps varied by 10 cm in length and 2.2 cm in width.
There was complete closure of the donor area in 14
cases (87.5%). The opening of the first commissure
ranged from 51 to 83 (mean, 73.5 ).
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Conclusion: The skin flap from the second dorsal
metacarpal artery can be reliably and successfully
used to treat retractions of the first commissure. It
can be considered a good option for cases that present with palm retraction in addition to commissure
retraction.

A-0993 Polydactyly: Putting together development,
evolution and pathologies
Brı́d Crowley1, Rui Diogo2, Victoria Lockwood3,
Lucie Wright1, Lisa Ng1 and Susan Stevenson1
1
Department of Plastic and Reconstructive Surgery, The
Newcastle upon Tyne Hospitals NHS Foundation Trust,
Newcastle upon Tyne, UK
2
Department of Anatomy, Howard University Medical
School, Washington, DC, USA
3
Center for the Advanced Study of Human Paleobiology,
Department of Anthropology, The George Washington
University, Washington, DC, USA

Objective: Evolutionary Developmental Pathology, or
Macroevolutionary Medicine, a new biological field,
aims to connect study of evolution, development, and
human pathologies. An original component of this
subfield is the focus on both the study of model organisms to illuminate human pathologies and study of
humans themselves to test current developmental
and evolutionary theories. Access to human anatomical data is crucial. Information about soft tissue anatomy of polydactyly in humans is scarce. We present a
collaborative study of preaxial radial polydactyly
examining clinical anatomical findings from the perspective of Evolutionary Developmental Pathology.
Methods: A detailed study of 68 anatomical operative
records of pre-axial polydactyly of hands and feet is
discussed in the context of current models of limb
development based on theoretical studies and studies of model organisms, including ideas on predictable topological muscle attachment and derived
similarity versus serial homology of upper and
lower limbs. Findings are tabulated and also presented as schematic models.
Results: We identified a decoupling between the skeletal level of duplication and muscle/tendon anatomy,
as predicted by current Evo-Devo models. Contrary to
these models, the topology of muscle attachment is
highly variable even within the same polydactyly
groups.
In hands, abductor pollicis brevis insertion
favoured the radial duplicate but also inserted on
both duplicates/ulnar only. While extensor pollicis
brevis (EPB) inserted more frequently on the radial
duplicate, insertion on both duplicates/ulnar only
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was also observed. EPB insertion on the ulnar duplicate only was observed in 3/14 triphalangeal radial
polydactyly and 1/40 non-triphalangeal radial polydactyly. Greater overall complexity of anatomy was
recorded in the triphalangeal cohort vs non-triphalangeal cohort.
In feet, abductor hallucis insertion favored the
medial duplicate, and insertion on the lateral duplicate was observed in 1 of 14 feet.
In bilateral cases of pre-axial polydactyly, lower
limbs displayed more symmetric patterns than
upper.
Conclusions: Application of clinical anatomical
knowledge to test current models/theories of limb
development lends support to some models, challenges/contradicts others. This collaborative work
reinforces the need to include detailed clinical anatomical data to address implications for medicine but
also for development and biological evolution in general. These data provide a unique opportunity to
further our understanding of complex subjects.

A-0998 Dynamic MRI at 3T can determine the viability of the lunate bone in patients with Kienböck’s
disease
Anders Björkman1, Sven Månsson2, Markus F. Müller3,
Martin Johansson4 and Gunilla Müller3
1
Department of Hand Surgery, Lund University, Skåne
University Hospital, Malmö, Sweden
2
Department of Medical Radiation Physics, Lund University,
Skåne University Hospital, Malmö, Sweden
3
Department of Radiology, Lund University, Skåne
University Hospital, Malmö, Sweden
4
Pathology Department of Translational Medicine (1-4),
Lund University, Skåne University Hospital, Malmö, Sweden

Background and Objectives: The basic abnormality
of Kienböck’s disease is thought to be an impaired
vascular supply to the lunate. Thus, a diagnostic
modality capable of assessing vascularity in the
lunate would probably improve both the diagnostic
capability and the possibility of monitoring the effects
of different treatment regimes. Radiographic examinations are unreliable in assessing vascularity. MR
with contrast has identified three different patterns
of contrast enhancement of the lunate in patients
with Kienböck’s disease. These were areas with
necrotic bone without enhancement, a hypervascularized repair zone, and areas of normal bone. The
hyper-enhancement, seen in the repair zone, has
been suggested to indicate areas with a good healing
prognosis, whereas areas with hypo-enhancement
are thought to indicate non-viable bone with a poor
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prognosis. Dynamic contrast-enhanced (DCE) MR
imaging at 3T has been successfully used for assessment of perfusion in normal carpal bones. However,
DCE MR imaging has not been used to assess perfusion in patients with Kienböck’s disease.
The aim was to investigate perfusion in the lunate
bone in patients with Kienböck’s disease, using
dynamic contrast-enhanced (DCE) MRI, and to compare the perfusion pattern with histopathology in
patients operated with lunate excision in order to
determine whether increased perfusion indicates
viability.
Methods: DCE MR examinations at 3T and radiography were performed in 14 patients (8 men and 6
women, mean age 45 years; range 21–66) with
Kienböck’s disease. One patient had Lichtman stage
I, two had stage II, and 11 had stage III (4 stage IIIa
and 7 stage IIIb). Six patients all with stage IIIb were
operated with lunate excision, allowing histological
examination of the entire lunate bone. Features of
the enhancement curves, time to peak (TTP), maximal slope (MS), and maximal intensity (MI) were
assessed and compared with those in 19 healthy
volunteers in a control group.
Results: Our results indicate that patients with
Kienböck’s disease have a higher degree of perfusion
in the lunate bone than healthy controls. Significant
differences in the perfusion parameters of the lunate
bone were seen in patients with Kienböck’s disease
compared to the control group regarding TTP
(p ¼ 0.024), MI (p ¼ 0.0001) and MS (p ¼ 0.0001).
Histopathological examination showed a diverse picture; in the border of the fragmentation, new bone
formation and resorption, central fatty bone marrow
with necrotic areas, and peripheral, more normal
bone trabeculae were seen. The perfusion was
increased both in the area of bone repair and in the
areas of necrosis.
Conclusions: DCE MRI at 3T can diagnose pathological perfusion in patients with Kienböck’s disease. The
perfusion was increased in areas of bone repair and
bone necrosis, whereas normal bone structure
showed sparse perfusion. Using DME, it was possible
to demonstrate that the increased perfusion compared to the normal carpal bones corresponds histologically not only to areas of bone remodeling but
also to areas of fibrous osteoid and necrosis.
Increased perfusion is therefore not a marker of
viability.
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A-0999 Poor surgical outcomes in camptodactyly
correction using total anterior teno-arthrolysis or
osteotomies
Michelle C. L. Baker, Roisin T. Dolan and Henk P. Giele
Department of Plastic and Reconstructive Surgery, Oxford
University Hospitals NHS Trusts, Oxford, UK

Objectives: The surgical management of camptodactyly is poorly described with little data to support a
variety of surgical techniques. The aim of this study is
to correlate functional results of total anterior tenoarthrolysis (TATA) or osteotomies for camptodactyly
correction.
Methods: We performed a retrospective review of a
prospectively maintained database comprising of all
patients presenting consecutively to a tertiary centre
for paediatric hand surgery for the surgical management of camptodactyly. All patients were clinically
assessed by the senior author at the John Radcliffe
Hospital, Oxford University Hospitals Trust between
1997 and 2012. Each patient fulfilled indications for
surgery including contracture greater than 50 , functional loss, symptomatic, progression, and failure of
conservative therapy. Duration and severity of symptoms, previous failed treatment including splinting
and surgery, X-ray changes were considered when
deciding the optimal procedure for each patient.
Starting mean contracture, improvement of contracture (extension angle), loss of flexion and complications were assessed.
Results: Twenty-eight patients (n ¼ 28) underwent
TATA or osteotomies for camptodatyly correction. In
this cohort, there was an equal number of male and
female patients; 16 had an isolated little finger camptodactyly. The mean starting contracture was 81
(60–100 ). N ¼ 24(86%) had an improvement in extension angle but n ¼ 22 (79%) had a loss of flexion.
N ¼ 4 (14%) were lost to follow-up. N ¼ 8 (29%)
patients (or parents of patients) found there was no
improvement in camptodactyly. Complications were
common including n ¼ 6 with pinsite infection, n ¼ 2
wound infection, n ¼ 4 wire loosening, n ¼ 2 bone
loss, n ¼ 8 bone stiffness.
Conclusions: Camptodactyly is a complex multifactorial problem with a range of affected biology.
Outcomes in this series are worse than in reported
literature, but mean starting contracture was also
larger. There is an observed change in function
from a predominately flexor grip to greater extensor
strength in the operated finger. Outcomes are worse
in the older patient, fixed PIPJs, X-ray changes, those
with multiple digit involvement, finger involvement
other than the little finger or syndrome-related
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syndactyly. A single surgical solution is not suitable,
and an individualized approach must be considered.

A-1000 Pirodisk in first CMC joint arthrosis: 120
cases, follow-up from 1 to 9 years
Gaetano Carriere
Villa Erbosa Hospital, Bologna, Italy

I used Pirodisk scaffold in 102 patients, (18 bilateral
cases) with thumb carpometacarpal arthrosis (stage
2 –3 Eaton-Littler classification), 86 women (4 bilateral), 16 men (4 bilateral), aged 36 to 74, average age
61 years.
Pirodisk is a round pirocarbonic disc, with a diameter that varies from 14 mm to 18 mm and a thickness that ranges from 5.5 mm to 8 mm.
Pirodisk surgery technique, a Pellegrini–Eaton
modified technique, entails the reconstruction of
palmar oblique and dorsoradial CMC ligaments, so
we can obtain joint alignment and first ray high
restoring and maintenance.
After surgery, I used splint with thumb in, for 15
days, than they started therapy.
I reviewed clinically at 15, 30, 60 and 120 days and
some at 180 days, all patients reached their best
range of motion and were able to restart the
normal work-related activities in 2.5 to 4 months
(average 3 months).
Results: Of the 95 hands, 85 reached a full range of
motion (Kapandji 9–10) and 25 only 7–8 Kapandji.
Pain: average VAS 2.5 (range 1–6), VAS was six
before surgery, 3 patients reporting pain during
work-related activities (1 cook and 2 waiters).
Pinch average 4.8 kg (3.5 kg before surgery), similar to other hand.
Grip average 20 kg (16 kg. before surgery), 4 kg
more than the other affected hand and 1 kg less the
non-affected one.
Eighty patients compiled the quick DASH (Disability
of Harm-Shoulder and Hand) questionnaire, the value
was 22 points (from 14 to 51)
All patients reported mild pain for 1 to 6 months
(average 2.5 months).
Only 12 cases had joint low-middle-pain during the
movement at all.
All patients reached their best range of motion and
were able to restart the normal work-related activities in 2 to 4 months (average 3 months).
Eight patients had sensitive problems on dorsal
skin for 6 months caused by sensitive radial collateral nerve compression.
Eight patients had one more surgery for click
thumb after a period of 3 to 8 months from first,
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and three other patients had surgery for de
Quervain tendinitis in the same wrist.
I had 10 cases of moderate instability and one case
of mobilization with painful sub-luxation, 44 years
old.
Reoperated with RegJoint scaffold interposition.
I think that Pirodisk used, in middle-old age
patients, with carpometacarpal arthrosis stage 2 3 Eaton-Littler, with an active work, is to be preferred to trapezium excision arthroplasty, because
of it preserve the trapezium and maintain first ray
high. Besides the use of Pirodisk leave the arthroplasty salvage treatment open in case of failure.
The limit is represented by its cost.

A-1003 Can subjective patient-reported outcome
predict objective timed Sollerman Hand Function
Test?
Amin Kheiran, Harvinder P. Singh, Joseph J. Dias and
Grey Giddins
University Hospitals of Leicester, Leicester, UK

Background/aim: Patient-reported outcome measures (PROMs) and objective functional tests in
hand surgery are central to assess health-related
quality of life along with patient’s estimation of disability, pain, overall satisfaction, the natural history
of disorders and monitor improvement after treatment, especially surgery. Currently, data are limited
to support how these assessment scores correlate
with each other. The main aim of this study was to
quantify whether subjective Michigan Hand
Questionnaire
(MHQ)
can
predict
objective
Sollerman hand function test (SHFT).
Methodology: We conducted a retrospective review
of completed MHQ and SHFT for 34 adults aged 18
and older, right hand dominant with post traumatic
wrist arthritis underwent four-corner arthrodesis.
Rheumatoid hands, neuropathic disease and acute
trauma were excluded. Pearson coefficient was
used to test strength of correlation between these
two hand tests.
Results: Mean time to complete 20 tasks in SHFT
was 3.76 (SD, 0.8) and 3.79 (SD, 0.6) min for the
right and left hands, respectively. Average MHQ was
85.02 (SD, 12.2; range 49.1–100) for the right hand
and 82.9 (SD, 14.7; range 53.4–100) for the left
hand. Average of MHQ raw hand function test (assessing volar, diagonal and transverse grip along with
pulp and lateral pinch) was 76.03 for the right hand
(SD, 15.9; range 50–100) and 73.8 (SD, 16.7; range 30–
100) for the left hand. These tasks in MHQ were compared to similar tasks in SHFT. The correlation
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between SHFT and MHQ for right (R: 0.1986) and
left (R: 0.2051) hand was weak (Pearson
coefficient).
Conclusion: Our study shows that Michigan Hand
Questionnaire could not predict SHFT. Patientreported outcome measures could introduce bias in
terms of patient perception and inaccurately estimate function despite the convenience of its use.

A-1015 Do two venous anastomosis decrease free
flaps complications in anterolateral thigh flap for
limb reconstruction?
Raquel Bernardelli Iamaguchi, Renan Lyuji Takemura,
Gustavo Bersani Silva, Jairo Andre de Oliveira Alves,
Alvaro Baik Cho, Teng Hsiang Wei, Marcelo Rosa de
Rezende and Rames Mattar Jr
University of Sao Paulo, Sao Paulo, Brazil

Objective: The question of how many veins in free
flaps surgeries for limb reconstruction and how
does it influence the results is still unanswered. In
this report, we evaluate the results of one versus two
venous anastomoses in anterolateral thigh flaps for
limb reconstruction.
Methods: A cross-sectional study was conducted
with consecutive inclusion of all patients undergoing
anterolateral thigh (ALT) flap for upper and lower
limb reconstruction at our institution, between July
2014 and July 2017. Patient demographics (age,
gender and comorbidities), location and indications
of wounds were studied. Perioperative information
was recorded and groups were divided in two
groups according to number of venous anastomosis:
group 1 (one venous anastomosis) and group 2 (two
venous anastomoses). Intraoperative and postoperative complications were studied. Statistical analysis
was performed with SPSS 20.0 (SPSS IncÒ , Chicago,
IL, USA). All tests were two-tailed, and statistical
significance was defined as p < 0.05. Qualitative
data were analyzed by Pearson 2 test or Fisher
exact test. Mann–Whitney U test was used for quantitative nonparametric data.
Results: Thirty-eight patients were included in this
study. Thirty-two patients were males. The mean
age was 33 years (15–69 years). The indication was
trauma in 35 patients and tumor in three patients.
The most common accident was motorcycle accident
(25 free flaps), followed by three patients run over by
a car, three patients had work-related accident, and
two patients had a car accident and others. According
to mean hemoglobin levels in immediate preoperative was 10.88 g/dl (SD 1.88 g/dl) and postoperative
was 9.85 g/gl (SD 1.46 g/dl). The mean platelet
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count levels in preoperative was 372.34  103/mm3
(SD 166.7  103/mm3). The mean intraoperative
ischemia time of microsurgical flap was 113.7 min
(SD 44.5). Group 1 included 17 patients and group 2
included 21 patients. The mean ischemia time (which
was defined as the time between the section of the
pedicle in the donor area and the release of clamps
of the artery and at least one vein) was similar in both
groups (p ¼ 0.245) and complications were more
common in one venous anastomosis with 47% of
complications versus 24% in group 2, but not statistically significant (p ¼ 0.065). No risk factor for complications or total flap loss was identified. Revision of
the anastomosis was performed in five patients (five
cases of group 1) and three were successfully
revised. The overall success rate was 92% with ALT
flaps for limb coverage for extensive wounds that
could not be covered with local flaps.
Conclusion: We concluded that two venous anastomosis in ALT free flaps for limb reconstruction had
lower rates of complications but not statistically
significant.

A-1017 A cadaveric study on the accuracy of an
individualized guiding template to assist placement
of scaphoid screws using computed-assisted design
and three-dimensional printing technique
Yang Guo, Guanglei Tian and Liying Sun
Beijing Jishuitan Hospital, Beijing, China

Purpose: The aim of this study was to evaluate feasibility and accuracy of scaphoid screw placement
using computer-assisted design and three-dimensional (3D) printing surgical guiding template. We
described a procedure by using virtual planning
system to select an appropriate position for the
screw guide wire in the scaphoid surface model.
Based on further calculations, a surgical template
with guiding holes was generated in the system and
this simulation was transferred to the patient by
using 3D printing technique.
Methods: Eight fresh-frozen cadaveric upper extremity specimens were utilized. The DICOM data of the
preoperative CT scans of the wrist were imported
into surgical planning system. A 3D surface model
of guiding template with holes was generated by
Boolean calculations in this system. A screw guide
wire may be placed in the central area in the scaphoid through these holes. This 3D model was
printed and then put back to the wrist cadaver. A
screw guide wire was inserted through the palmar
guide hole and then the wrist received post-operative
CT scan. These postoperative data were introduced
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into the surgical planning system. Angular and linear
deviations between the preoperative guide wire
simulation and postoperative guide wire were measured in the system to assess the drilling accuracy.
Results:
Mean
angular
deviation
was
3.58  1.52(1.565.18), and linear deviations of eight
specimens were less than 1.1 mm. No specimen
required a repeat drilling of the scaphoid. All the
screw guide wires considered to be centrally placed
in the scaphoid.
Conclusions: The use of computer-assisted 3D printing surgical guide template to assist screw placement for scaphoid fracture showed acceptable
accuracy in cadaver wrists.
Clinical relevance: Our technique may provide a
simple and effective method for the guidance of
screw insertion in scaphoid fracture surgery.

A-1021 Outcomes of distal radius fractures associated with triangular fibrocartilage complex injury
Katerina Kasapinova and Viktor Kamiloski
University Surgery Clinic ‘‘St. Naum Ohridski,’’ Department
of Traumatology, Skopje, Republic of Macedonia

Objective: Clinical studies that evaluate the correlation between associated lesions of triangular fibrocartilage complex (TFCC) and outcome of distal
radius fractures expressed with the patient-rated
disability are missing.
The aim of this study was to evaluate the outcomes
of distal radius fractures associated with or without
an injury of the triangular fibrocartilage complex.
Methods: Patients undergoing operative treatment
for distal radius fracture were prospectively enrolled
(n ¼ 70). TFCC was examined by wrist arthroscopy
and injuries classified according to Palmer.
Comparative analyses were performed on 45 patients
with TFCC injury (injured group) and 25 patients with
intact TFCC (intact group). The outcome measures
included the Patient-Rated Wrist Evaluation (PRWE)
and the Disabilities of the Arm, Shoulder and Hand
(DASH) questionnaires, 3 and 12 months after injury.
Results: TFCC was injured in 45 (64%) patients. In
patients with intact TFCC mean total PRWE score
was 27 (3 months) and 16 (12 months), compared to
patients with TFCC injury with 40 (at 3 months) and 24
(at 12 months). Mean DASH scores were 26 and 13 at
3 and 12 months for the intact group and 39 and 27
for the injured group. PRWE and DASH results
showed significant difference at 3 and 12 months
when compared with the Mann–Whitney test.
Conclusions: Disability outcomes were worse in
distal radius fracture patients where TFCC was
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injured. TFCC injuries are important co-factor affecting the outcome of distal radius fractures.

A-1022 Lumbrical plus or paradox finger extension
syndrome: Case report and review of the literature
Andreas Gohritz and Dirk J. Schaefer
Plastic, Reconstructive and Aesthetic Surgery, Hand
Surgery, University Hospital, Basel, Switzerland

The lumbrical plus phenomenon produces a paradox
extension of the interphalangeal joints during
attempted finger flexion. The underlying mechanism
is thought to be a contraction of the injured or
scarred deep flexor tendon transmitted via the lumbrical muscles towards the extensor system.
We present an impressive case of this rare syndrome with a review of the only 30 cases to be
found in the literature to date.
A 26-year-old plumber suffered a severe contusion
of his left hand causing a fourth metacarpal fracture.
He developed a functionally disturbing extension
phenomenon of the adjacent little finger whenever
flexion was attempted. This phenomenon persisted
despite three surgical procedures (neurolysis and
transposition of the ulnar nerve, flexor tendon tenolysis) and repeated occupational therapy. The patient
had been off work for almost 4 years.
To exclude voluntary extension of the finger, we
used a proximal radial nerve block. Then we performed resection of the fourth lumbrical muscle
and additional tenolysis of the fifth superficial and
deep flexor tendon under local anesthesia with epinephrine (wide awake). Already intraoperatively, the
patient was able to fully close his finger again. Rapid
work place reintegration followed.
A review of the literature revealed that the lumbrical plus syndrome mostly occurs after rather
simple hand injuries, such as contusions or repetitive
mild trauma. Notably, in our case, the diagnosis was
significantly delayed by various clinicians, leading to
multiple unsuccessful surgeries and several years of
unemployment until simple resection of the lumbrical muscle solved the problem.
In conclusion, although the lumbrical plus syndrome is rare, every hand surgeon should be aware
of this posttraumatic disorder in order to avoid treatment delay and unnecessary surgeries.

A-1025 Saddle deformity: A case report
David Jann, Maurizio Calcagni and Thomas Giesen
University Hospital Zurich, Zurich, Switzerland
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Adhesions between the interosseous and lumbrical
muscles involving the deep transverse metacarpal
ligament (dTML) can be a cause of chronic pain and
reduced range of motion. New reports on this condition are rare, even though two large studies were
performed in the 1970s and 1980s, first describing
this condition as ‘‘saddle deformity.’’ Adhesions
mostly occur after direct trauma to the hand, but
there are also post-infectious or inflammatory
cases. The lack of objective findings may prolong
making the diagnosis. Average time between
trauma and surgery is often long. The Chicarilli
report shows an average of 19 months. MRI might
in some cases be helpful. We present a case of
saddle deformity that was recognized and operated
6 months after the first presentation in our clinic with
an optimal final outcome.
We present a 50-year-old woman with chronic pain
on the dorso-ulnar aspect of the third metacarpal
head and a concomitant flexion deficit. Symptoms
occurred 1 year after suffering from a closed mallet
injury on the DIP joint of this finger, which was treated conservatively. Eleven years earlier, she was also
treated conservatively for a closed rupture of the
radial extensor hood of the MCP joint on this finger.
Ultrasound and MRI only showed a slight synovitis of
the flexor tendons. Physiotherapy and local cortisone
infiltrations did not show major improvement. We
eventually performed a surgical exploration and
found interosseous–lumbrical adhesions involving
the dTML. The dTML was resected, the adhesions
were released and hand therapy was started immediately after surgery. The patient gained full active
range of motion 3 months postoperatively and was
pain-free.
Adhesions of the interosseus and lumbrical muscles are probably more common then thought, but
often not recognized. It is important for physicians
to keep it in mind and look for it in cases with chronic
intermetacarpal pain. MRI might help to exclude differential diagnosis, but it is mostly diagnosed by clinical examination. Major causes are posttraumatic
(contusion or crush injuries), inflammatory and also
infectious conditions. The surgical procedure is
simple and seems to lead to good results.
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A-1026 Culture and transplant of human fibroblast
cells (allograft) on amniotic membrane for treatment of epidermolysis bullosa
Mohammad Javad Fatemi1, Siamak Farokh Forghani1,
Zahra Orouji1, Saeid Shafieyan2, Ehsan Taghi Abadi2
and Mitra Niazi1
1
Burn Research Center, Iran University of Medical
Sciences, Tehran, Iran
2
Royan Institute for Stem Cell Biology and Technology,
ACECR, Tehran, Iran

Background: Epidermolysis bullosa (EB) is a genetic
disease with skin fragility and instability at the junction of dermis to epidermis. Severe deformity of
hands because of scars and adhesions leads to lose
the proper function of hand which affects the quality
of patients’ life. Covering the wound after opening
adhesion is the major problem in the way of reconstructive surgeons. Our purpose in this study is to
use allogeneic fibroblasts amnion after surgery as a
cover in patients to prevent further adhesion.
Materials and Methods: This is an interventional
study on six patients who suffer from epidermolysis
bullosa with deformity and adhesion. We took a skin
sample from back of one of parents’ ear. Then fibroblast was separated, cultured and transferred to the
amniotic membrane. After separating the full adhesion, all parts without skin were covered with the
allogeneic fibroblast amnion. Furthermore, speed,
quality, recovery time of wound were examined as
well as range of motion in finger joints and the pressure on the skin.
Results: The results showed us wound healing
improved and time of healing varied between 15
and 29 days. The average time of treatment was
23.1 days with the standard deviation of 77.3.
Restored skin could perfectly tolerate the pressure
of rehabilitation activities and splint.
Conclusion: Allogeneic fibroblast with a scaffold like
amnion can reduce the need for skin graft in patients
with epidermolysis bullosa. Normal allogeneic fibroblast and disability of releasing collagen seven in
these patients can be considered as an effective factors in wound healing and show better results than
autogenic fibroblasts.

A-1030 Non-operative management of fingertip
injuries with the IV3000 dressing
Adil Khan, Kaz Nassar, Daniel Jordan, Fiona Hogg and
Stuart Waterston
Ninewells Hospital (NHS Tayside), Dundee, UK
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Objective: The optimal management of fingertip injuries is controversial with multiple surgical and
non-surgical options. Conservative treatment with
dressings is one such management option and the
IV3000 dressing, being semi-occlusive with a high
reactive moisture vapour transmission rate (MVTR),
has been found to be comparable to other alternatives. We present our findings with the use of the
IV3000 dressing to treat adult and paediatric finger
tip injuries with good outcomes.
Method: Patients were recruited from the trauma
patients presenting to the Department of Plastic
Surgery at NHS Tayside in the 2-year period between
July 2015 and July 2017. The study was prospective
but not randomized. Patients were counselled
regarding their injuries and if conservative management was considered feasible, they were given the
choice of the IV3000 dressing. Inclusion criteria
were a fingertip injury with loss of part or whole of
the pulp, nail bed, nail plate and a patient that wanted
conservative management. There were seven
patients with exposed bone that were included in
the study based on patient choice. All patients were
followed up in a nurse led dressing clinic and were
followed up for a least a month after healing was
complete.
Results: Sixty-four fingertip injuries (61 adult and 3
paediatric patients) were treated with the IV3000
dressing and included in the analysis. The treatment
outcome of 40 injuries was rated as ‘excellent’ by the
patients, 19 as ‘satisfactory’, while 5 were rated as
‘indifferent’. No patient reported their outcome as
‘unsatisfactory’. On complete healing of the digit,
five patients had cold intolerance, two had some
degree of hypersensitivity and three had a nail
deformity.
Conclusion: At 7 pence per piece, the IV3000 dressing
provides an affordable option to conservatively treating finger tip injuries. Patients can be taught to apply
this dressing easily and this reduces dressing clinic
attendance rates. Overall, the IV3000 dressing provides satisfactory outcomes when used to treat fingertip injuries in our cohort (which included its use
for diabetic patients as well as children), and there
was a 60% reduction in total costs and an average
return to work in 1 week across injuries.
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A-1031 Three-dimensional versus two-dimensional
preoperative planning of corrective osteotomy for
extra-articular distal radius malunion: A multicenter randomized controlled trial
Geert A. Buijze1,2, Natalie L. Leong3,
Filip Stockmans4,5, Peter Axelsson6, Rodrigo Moreno7,
Allan Ibsen Sörensen8 and Jesse B. Jupiter2
1
Academic Medical Center, Department of Orthopaedic
Surgery, Amsterdam, The Netherlands
2
Massachusetts General Hospital, Department of
Orthopaedic Surgery, Boston, MA, USA
3
Rush University Medical Center, Department of Orthopedic
Surgery, Chicago, IL, USA
4
AZ Groeninge, Handgroep Groeninge, President
Kennedylaan, Kortrijk, Belgium
5
KULeuven Campus Kortrijk, Kortrijk, Belgium
6
Department of Hand Surgery, Institute of Clinical
Sciences, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden
7
Christine M Kleinert Institute for Hand and Microsurgery,
Louisville, KY, USA
8
Department of Hand Surgery, Institute of Clinical
Sciences, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden

Objective: Malunion is the most common complication of distal radius fracture. It has previously been
demonstrated that there is a correlation between the
quality of anatomical correction and overall wrist
function. The primary aim of this study was to compare patient-reported outcome measures (PROMs)
after corrective osteotomy for malunited distal
radius fractures with and without three-dimensional
(3D) planning and use of patient-specific surgical
guides.
Methods: From September 2010 to May 2015, 40
adult patients with a symptomatic extra-articular
malunited distal radius fracture were randomized to
3D computer-assisted planning or conventional twodimensional (2D) planning for corrective osteotomy.
The primary outcome was the Disability of the Arm,
Shoulder, and Hand (DASH) score. Secondary outcomes included the Patient-Rated Wrist Evaluation
(PRWE) score, pain and satisfaction scores, grip
strength and radiographic measurements at 3, 6,
and 12 months postoperatively.
Results: From baseline to 12 months follow-up, the
reduction in mean DASH score was 30.7  18.7
points for the 3D planning group compared to
20.1  17.8 points for 2D planning (p ¼ 0.103).
Secondary functional outcome by means of the
PRWE resulted in a similar reduction of
34.4  22.9 points for the 3D planning group compared to 26.6  18.3 points for 2D planning
(p ¼ 0.226). There were no significant differences in
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pain, satisfaction, range of motion and grip strength.
Radiographic analysis showed significant differences
in mean residual volar angulation (3.3, p ¼ 0.04) and
radial inclination (2.7, p ¼ 0.028) compared to the
templated side; in favor of 3D planning and guidance.
Time of pre-operative planning and surgery as well
as complications rates were comparable.
Conclusions: Although there was a trend towards a
minimal clinically important difference in PROMs in
favor of 3D computer-assisted guidance for corrective osteotomy of extra-articular distal radius malunion, it did not attain statistical significance due to
(post hoc) underpower. Despite the challenge of feasibility, a trial of large magnitude is warranted to
draw definitive conclusions regarding clinical advantages of this advanced, more expensive technology.
Level of evidence: Level-I.

A-1038 Injuries of the soft tissues in intra-articular
distal radius fractures: Arthroscopic assessment
and correlation with various fracture classes
Steven Roulet1,2, Ludovic Ardouin1 and Marc Leroy1
1
Clinique Jeanne-d’Arc, Hand Institute Nantes Atlantique,
Nantes, France
2
Medical University François Rabelais of Tours, Tours,
France

Objective: The aim of this study is to analyse the
prevalence of soft tissues injuries associated with
intra-articular wrist fractures by arhroscopic assessment and to correlate theses injuries with various
fractures classes.
Methods: From January 2013 to April 2017, 57 intraarticular radius fractures, whether or not associated
with an ulnar styloid fracture, were operated on with
arthroscopy. Each injury was documented by a preoperative radiographic and CT scan. After osteosynthesis of the radius fracture, a soft tissue arthroscopic
testing was performed: radiocarpal and mid-carpal
testing (TFCC, scapholunate (SL), lunotriquetral). The
lesions were repaired. There were 23 women and 34
men. The mean age at surgery was 43 years (range
18–64 years). The classification of fractures was based
on CT analysis and DOI classification.
Results: Osteosynthesis was performed in 32 cases
with a volar plate, 14 cases with plate þ pins, 9 cases
with pins, one case with screws and one case with
external fixator þ plate þ pins. In 39 cases (68.4%),
there was at least one ligament injury. Preoperative
radiographs had no predictive value for interosseous
ligament injury. Indeed, 25% of SL tears having
normal preoperative X-rays, including for severe
lesions (EWAS 3).
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No significant correlation was found between the
various fractures classes and the incidence of soft
tissues injuries.
In 72.7% of cases of pure two-part fracture vertical
rim, there was an associated SL tear. And in 60% of
cases (15/25 cases) of fractures with at least one
lateral vertical rim component, there was an associated SL tear. TFCC lesions were associated in 28%
of cases (16/57 cases) with an intra-articular radius
fracture and in 52% of cases (14/27 cases) with an
ulnar styloid fracture.
Ulnar styloid fractures (base or tip) and TFCC
lesions were statistically significant relationship
(p < 0.0001). Palmer 1d TFCC lesions were associated in 100% of cases (6 cases) with both a styloid
fracture and a radial avulsion.
Among 42 patients assessed in consultation by an
independent examiner: 24 (57%) were free of pain;
the others reported episodic pain of a mean 2.27/10
on VAS (range 1–4). The average quick-DASH score
was 6.3 (range 0–22.7). Patients were very satisfied
with the result in 14 cases (33.5%) and satisfied in 28
(66.5%). In all cases, the SL and TL stress testing was
painless. For one patient, the TFCC test was painful,
and it was initially a repaired lesion 1b.
Conclusions: The prevalence of soft tissue injuries
associated with intra-articular radius fractures is
68.4%. However, there is no statistically significant
relationship between various radius fractures
classes and ligaments tears. On the other hand, an
ulnar styloid fracture is predictive of a TFCC tear.

A-1045 Effect of knot position in Adelaide flexor
tendon repair
Matthias Vanhees, Nicholas Cardillo, Belinda Smith,
Elizabeth Clarke and Mark Hile
Department of Hand Surgery and Peripheral Nerve
Surgery, Royal North Shore Hospital, Sydney, Australia

Objective: Core suture failure in flexor tendon repair
most commonly occurs around the knot, by suture
breakage or unravelling of the knot. The purpose of
this study was to investigate the effect of suture knot
location on Adelaide flexor tendon repair strength
and mode of failure.
Methods: Twenty-four FDP tendons (index, middle,
ring and little) were harvested from 6 fresh frozen
cadavers and randomly assigned to one of two treatment groups. All tendons were sharply transected
and repaired with a 4-strand, 1-window Adelaide
configuration as the core suture, using a 4-0 Ticron
suture. No epitenon suture was used.
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In Group 1 (n ¼ 12), the knot was positioned in the
repair site; in Group 2 (n ¼ 12), the knot was positioned away from the repair site.
The repaired tendons were secured in an Instron
pneumatic clamp (80 psi) and were loaded at 40 mm/
min (250 N load cell) until pull-out. A camera captured images at a frequency of 1 Hz.
The force (N) at failure was recorded. The mechanism of failure was documented by inspecting the tendons during and after testing and reviewing the
captured images.
Results: The mean force at failure of repair in Group
1 (internal knot) was 42.85 N (SD: 5.89). In all 12
tendons, the repair failed due to the suture snapping
at the knot site.
The mean force at failure of repair in Group 2
(external knot) was 65.68 N (SD: 7.23), statistically
significantly higher than that of Group 1 (p < 0.05).
Two repairs failed at the knot, 7 failed elsewhere
within the suture construct, and 3 sutures pulled out.
Conclusions: This study demonstrates that placing
the knot away from the repair zone generates a
stronger construct. The knots placed externally had
a lower incidence of failing at the site of the knot,
suggesting that the placement protects this weakest
component of the repair.
With the Adelaide repair configuration gaining
popularity, this knowledge could influence clinical
practice when treating flexor tendon injuries.

A-1050 Perioperative risk factors for complications
of free flaps in traumatic wounds
Raquel Bernardelli Iamaguchi, Renan Lyuji Takemura,
Gustavo Bersani Silva, Jairo Andre de Oliveira Alves,
Luciano Ruiz Torres, Alvaro Baik Cho, Teng Hsiang
Wei, Marcelo Rosa de Rezende and Rames Mattar jr
University of Sao Paulo, Brazil

Purpose: Despite the good results of microsurgical
free flaps, a higher incidence of complications is
expected when treating traumatic wounds. Few articles have examined the perioperative risk factors of
the complications of free flaps for these wounds,
prompting us to describe and find possible risk
factors.
Methods: From July 2014 to January 2017, patients
who received microsurgical free flaps at a single hospital were consecutively included in this study. Data on
personal medical history, intraoperative microsurgical
procedure, and laboratory tests were collected.
Patients were followed until the final result.
Results: A total of 62 free flaps for the treatment of
traumatic lesions in 60 patients were studied.
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We observed a higher rate of complications in
patients who underwent surgery 7 or more days
after the trauma (p ¼ 0.017), patients with obesity
(p ¼ 0.038), when used recipient veins from the
superficial system for drainage of the flap
(p ¼ 0.035) and in those in whom the ischemia time
of the free flap was higher (p ¼ 0.011). The presence
of thrombocytosis was associated with partial flap
loss (p ¼ 0.037).
Conclusions: We identified the use of veins from the
superficial system for drainage, obesity, ischemia
time of the flap greater than 2 h, and a delay in definitive microsurgical treatment after 7 days as perioperative risk factors for complications of free flaps
for traumatic wounds. The time between the traumatic lesion and microsurgical flap should be as
short as possible to minimize complications.

A-1051 Results of anatomic ligamentous reconstruction of post-traumatic subluxated ulnar head
using half strip flexor carpi ulnaris tendon
Muhammad A. Quolquela
Department of Orthopaedics, Tanta University, Tanta, Egypt

Objective: Instability of ulnar head usually results
from traumatic rupture of ligamentous stabilizers of
the joint especially and ulnocarpal (ulno-lunate and
ulno-triquetral) ligaments and triangular fibro-cartilage (TFC). Patients usually present with dorsally
prominent ulnar head, little if any pain, limited
prono-supination especially the latter and marked
weakness of hand grip strength. This study aims at
surgical reconstruction to rebuild both components
of TFC and Ulnocarpal (specifically ulno-triquetral)
ligaments using half strip of flexor carpi ulnaris
(FCU) tendon distally attached to the pisiform as
the latter is closely related to the triquetrum to
easily mimic the ulno-triquetral ligament.
Methods: Sixteen patients with post-traumatic dorsally subluxated ulnar head were treated through
ligamentous reconstruction using FCU tendon. They
had an average age of 23 years. Average total wrist
dorsi-palmar flexion was 70 . Average prono-supinaton range was 50 . In all patients, ulnar head was
dorsally prominent and grip strength had an average
of 30% of normal side. Through a dorsal approach,
the capsule was opened and the fibrous remnant of
TFC was excised. With a very small drill bit, a drill
hole was made in the triquetrum from dorsal to volar
exiting through the pisiform. Other two drill holes
were made through the distal ulna with a common
opening distally at the fovea and two separate openings proximally at the ulnar neck. Through another
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volar skin incision along FCU tendon and after isolation and protection of ulnar nerve and vessels, the
radial half of the tendon was stripped and left attached
distally to the pisiform. This FCU half tendon was
passed with a twisted stainless steel wire through
the piso-triquetral tunnel and was retrieved in the
dorsal wound. The FCU tendon was passed through
common opening of the two tunnels in the distal ulna,
coming out proximally at the ulnar neck to be passed
through the other tunnel from proximal to distal to be
retrieved at the fovea thus reconstructing the Ulnotriquetral ligament. The ulnar head was reduced
manually to the radial sigmoid notch with the hand
almost fully supinated and pinned to the radius with
two K-wires. The FCU half tendon was split into two
equal halves; one half was passed through a drill hole
made through the dorsal ridge of the radial sigmoid
notch and the other half was retrieved into the volar
wound and passed through a drill hole made through
the volar ridge of the same notch. The arm was
splinted in a long arm slab for 6 weeks followed by
K-wire removal and gradual mobilization.
Results: Patients were followed up for an average of
34 months. Average post-operative total wrist movement was 90 . Average prono-supinaton range was
85 . Grip strength had an average of 70% of other
side. Mayo modified wrist score improved from an
average of 45 points preoperatively to 80 postoperatively (p ¼ 0.05).
Conclusions: Anatomic reconstruction of post-traumatic ligamentous disruption of DRUJ using FCU
tendon half strip results in a stable reduced ulnar
head with reasonable prono-supinaton and improved
hand grip strength.
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Methods: Seventeen patients (seventeen wrists) with
an average age of 28 years and radio-carpal arthritis
were treated surgically. Nine wrists were rheumatoid, two were villonodular synovitis and six wrists
were post distal radial fracture. Average dorsiflexion
was 16 and average palmar flexion was 24 . Grip
strength had an average of 35% of contralateral
side. Through a dorsal approach, distal half of scaphoid was resected followed by cartilage debridement of distal radius, proximal surfaces of lunate
and remaining scaphoid. Two Herbert screws were
inserted across radio-lunate and radioscaphoid
joints in a retrograde fashion. Raw surfaces were
packed with cancellous bone graft from iliac crest.
Splinting was done for 3 weeks postoperatively, followed by gradual active wrist movements.
Results: Average follow-up period was 29 months.
Average dorsi-flexion was 27 and 30 for average
palmar-flexion. Grip strength had an average of
58% of contralateral side. Joint fusion was confirmed
radiologically within 8.6 weeks. Modified May wrist
score improved from an average of 48 points preoperatively to 72 points post-operatively.
Conclusions: Radio-scaphoid-lunate fusion using
Herbert screws with distal scaphoidectomy yielded
mobile strong painless wrist.

A-1053 Extensor aponeurosis – bone–tendon connection. New insights into the extensor digitorum
communis insertion: A cadaveric study

Muhammad A. Quolqula
Department of Orthopaedics, Tanta University, Tanta, Egypt

Pernille Nygaard Vedel1, Lars B. Dahlin2,
Jørgen Tranum-Jensen3, Elisabeth Brogren2 and
Niels Henrik Søe4
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4
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Objective: Arthrosis limited to the radio-carpal joint
is uncommon and is amenable to radio-scapholunate arthrodesis rather than total wrist fusion.
Use of Herbert screws rather than Kirschner wires
was suggested to increase compression forces at the
fusion site. This also enhanced fusion mass healing
rate and allowed early wrist movements to avoid
stiffness. Resection of distal scaphoid was suggested
to improve motion at the midcarpal joint as the joint
was converted into a simple C shaped articulation
rather than an S shaped complex one.

Introduction: The mid-line position of the extensor
digitorum communis tendon on the four ulnar digits
is stabilized by the bony insertion to the base of the
first and second phalanx, by the sagittal bands (SB)
over the MCP joint and by the conjoined aponeurosis
of the intrinsic lumbrical and dorsal interosseous
muscles.
The aim of this study was to clarify whether there
is any additional bone-to-tendon connection from the
proximal phalanx to the central slip of the extensor
tendon; and if so, what its function may be.

A-1052 Distal scaphoidectomy and radio-scapholunate arthrodesis using multiple Herbert screws
as a motion preserving procedure in radiocarpal
arthritis
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Methods: Forty fingers from 10 fresh-frozen upper
limbs were dissected. The central slip was divided
just distal to the MCP joint and just proximal to the
PIP joint and were cut free along their lateral margins from the SB and from the conjoined aponeurosis, thus isolating the 2–3 cm of the central tendon,
spanning the dorsal side of the shaft of the proximal
phalanges. In one of the specimens, the radial and
ulnar artery was cannulated and injected with blue
dyed VasQtec Pu4ii diluted with 1.5 volumes of
methyl-ethyl-ketone to lower the viscosity. Ten milliliter was injected simultaneously in each artery
under high manual pressure applied to the 10 ml syringes. Fingertips turned blue and filling was
observed in dorsal veins of the palm. The specimen
was dissected after 4 h curing of the injectate.
Results: A bone-to-tendon connection was consistently found in all 40 fingers. The connections had
the shape of a vinculum attached to the full length
of the shaft of the proximal phalanges and to the
midline of the tendons. The isolated slips were free
to slide 4–6 mm in distal direction, but only about half
as much in proximal direction with a distinct stop in
both directions indicating the oblique orientation of
the collagen fibers in the mesotendinum. The vascular injection showed small vessels passing from the
periost to the tendon, but no vessels were found on
the dorsal (cutaneous) side of the tendons.
Conclusion: We consistently found a vinculum connecting the central slip of the extensor digitorum
tendon to the shaft of the proximal phalanx of the
four ulnar digits. The vinculum adds to stabilization
of the tendon and provides vascular supply to the
tendon and its insertion.

A-1054 DIP joint arthrodesis with headless
cannulated screw: A review of 24 cases
Davide Smarrelli
Humanitas-Gavazzeni, Bergamo, Italy

Objective: End-stage distal interphalangeal joint
(DIPJ) arthritis, instability, and/or deformity are commonly treated with arthrodesis. DIPJ arthrodesis
requires stabilization of the middle and distal phalanges until fusion occurs, usually within 6 to 10
weeks after surgery. Current techniques include
Kirschner wire (K-wire) fixation, headless compression screws, mini-plates, and tension-band wiring.
We report our experience of 24 cases with a followup from 6 to 48 months treated with cannulated
headless screws.
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Materials and Methods: From January 2013 up to
July 2017, we treated 18 patients for an account of
24 fingers with arthrodesis with cannulated screw.
In four patients, fingers were multiple even no more
than two in a single operation. The indications were
primary and secondary osteoarthritis, rheumatoid
arthritis, defect lesions, septic joint destruction, posttraumatic joint deviation, fatal joint instability, fatal
tendon lesions after failed treatment for mallet finger.
All cases were performed with a dorsal little incision on the DIP joint and a minimal bone resection of
both articular faces, and then fixated with a cannulated K wire-guided screw under fluoroscopy, in local
anesthesia.
Finger splint in a Stacks fashion is taken for 4–5
weeks after arthrodesis.
Patients were referred for clinical evaluation, for
preoperative and postoperative pain evaluation by
VAS scale, and clinical outcome was assessed by
DASH score; X-rays were performed routinely after
6 weeks and after 3 months.
Results: We had one infection; two mild and transient
infections, one delayed healing of the arthrodesis,
obtained after 6 months; one radiologically nonunion, without any clinical findings as well as pain
or instability. In only two cases, we noted a mild rotation of the nail.
During the first 3 weeks, commonly mild swelling of
the DIPJ was reported, healing spontaneously within
few further weeks. The outcome parameter DASH (disabilities of arm, shoulder and hand) score was on average 26 (range 1–60). VAS scale showed a significant
decrease of the pain from 8 up to 0-1 in mostly cases.
The patients answered to a simple question: would
you do it again? 17 answered yes.
The majority showed relief from symptoms within
2–3 months.
Conclusion: Among several techniques, the arthrodesis proved to be reliable and safe with a low complication rate and a good functional outcome: The use
of the K-wire cannulated screw requires a more
demanding technique and intraoperative care but
reveals to be safer and faster in recovery.

A-1065 Joint survival analysis and clinical outcome
of total joint arthroplasties with the ISIS implant in
the treatment of trapeziometacarpal osteoarthritis:
Multicenter prospective continue case series
Gauthier Menu, Etienne Boyer, François Loisel,
Daniel Lepage and Laurent Obert
Orthopedic, Traumatology, and Hand Surgery Unit, CHRU
Besancon, University of Bourgogne, Franche-Comte, Bd
Fleming, Besançon, France
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Purpose: The new generation of ISIS TMC total joint
arthroplasty is a modular, semi retentive, uncemented ball-and-socket hydroxyapatite-coated implant. It
was introduced in 2007 for the treatment of symptomatic trapeziometacarpal (TMC) osteoarthritis. The
primary outcome of this retrospective study is to
report the medium- to long-term joint survival of
this prosthesis. Our secondary outcomes are the
clinical and functional results.
Methods: This multicenter retrospective study
involved 89 patients who underwent 107 ISIS TMC
prosthesis implantations from November 2006 to
September 2009 and who had a minimum of 1-year
follow-up. Indications for the procedure were painful
TMC joint osteoarthritis affecting activities of daily
living and a failure of at least 6 months of nonsurgical
treatment. Clinical and radiological assessment was
recorded prospectively: before surgery and in the
first year by the surgeon, and at 5 years or more
after surgery by an independent operator. We compared the means of the Kapandji index (assessing the
thumb range of motion and opposition), the grip
strength, the pinch strength, ADL, q-DASH, before
surgery and at the latest follow-up. Clinical and radiological complications were registered. The Kaplan–
Meier method was used to estimate implant survival
over time.
Results: We included 107 prostheses in the survival
analysis with a mean follow-up of 45.6 months (range
12–120 months). No prostheses required revision surgery and no implant failed. No dislocation was pointed.
For the survival analysis, we made two survival
curves; in the first curve, survival means that the
prosthesis has not been removed; the survival after
a mean of 45.6 years was 100% (95% confidence interval 90-97). In the second curve, indication for revision
was the marker of failure; the survival after a mean of
45.6 years was 86.9%. A total of 107 arthroplasties
from 89 patients were included in the clinical analysis.
The mean age at surgery was 63.1 years (range 42–84
years) and the median follow-up was 76 months
(range 60–102 months). At 5-year follow-up, the
mean quick disabilities of the arm, shoulder, and
hand score improved from 61.3  17.1 to 17.5  16.
The mobility of the thumb was restored to a range of
motion comparable with that of the contralateral
thumb. Opposition, defined by the Kapandji score,
was almost normal (9.2 of 10; range 6–10), as was
the final mean key pinch and grip strength, which
improved by 26% and 43%, respectively.
Among the 26 preoperative reducible Z-deformities, only 5 (19.2%) were not totally corrected after
surgery.
Conclusions: In our series, the ISIS prosthesis of the
thumb TMC joint has proven to be a reliable and
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effective implant. Mean motion and strength
increased, whereas pain decreased after surgery
and these results remained constant within the
follow-up period.

A-1067 Intraneural electrodes in bionic hand
reconstruction and their effects on nerve and
muscle architecture
Martin Aman1,2, Matthias E. Sporer1,2,
Christopher Festin1, Martin Schmoll3,
Hermann Lanmüller3, Krisztina Manzano-Szalai1,
Anna Willensdorfer1, Roman Ruff4, Klaus
P. Hoffmann4, Michael F. Russold5, Christian Hofer5
and Oskar C. Aszmann1,6
1
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2
Department of Biomedical Research, Medical University
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3
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Engineering, Medical University Vienna, Vienna, Austria
4
Fraunhofer Institut, St Ingbert, Germany
5
Otto Bock Healthcare Products GmbH, Vienna, Austria
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Objective: The interface between man and machine is
an essential part of current research. Intraneural
electrodes could thereby help to improve prostheses
control and provide sensory feedback for patients.
The aim of this study was to evaluate longitudinal
intraneural thin film electrodes and their effects on
nerve and muscle architecture.
Methods: In 20 Sprague-Dawley rats, longitudinal thin
film electrodes were implanted into the sciatic nerve
and compared to standard cuff electrodes. Various
groups were assessed over a time period from 4-12
weeks for impedance, muscle force and histological
analyses of nerve and corresponding muscles.
Results: Histological assessments show significant
changes in muscle and nerve architecture. Muscle
weight and maximum force is decreased compared
to healthy controls, due to histological verified
muscle atrophy. Analyses of the nerve show fibrosis
at the insertion point and over the whole length of the
electrode within the nerve. Assessed biocompatibility
showed no immunological problems.
Conclusion: Intraneural electrodes are a sophisticated possibility to interface with the peripheral nervous system of a patient. However, shown
histological and functional effects after insertion
and chronic stimulation should be considered for
possible clinical implementations and in combination
with emerging high-density EMG control.
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A-1068 Scapholunate ligament reconstruction: Oneyear follow-up using the SLAM procedure in 22
patients

minimize loss of the obtained SL reduction and
reconstruct the critical dorsal SL ligament.

Lars Soelberg Vadstrup
Gentofte Hospital, Copenhagen, Denmark

A-1070 Total wrist fusion and total wrist
arthroplasty in patients with end-stage
osteoarthritis: A qualitative analysis of
expectations, involvement and appraisal of results

Objective: To evaluate scapholunate ligament reconstruction using the ScaphoLunate Axis Method
(SLAM) in patients with a dynamic or reducible
static scapholunate ligament tear.
Methods: Between June 2014 and March 2017, 22
consecutive patients have been operated using the
ScaphoLunate Axis Method (Arthrex) for reconstruction of a scapholunate (SL) ligament tear. Average
time from the initial injury to the reconstruction procedure was 11 months (range 0.5–36 months). All the
patients had undergone X-ray investigations of the
injured and contralateral wrist. The SL lesion was
identified by wrist arthroscopy, as the scaphoid reducibility was identified prior to final open ligament
reconstruction in a single session. Twenty men and
two women underwent surgery, mean age 27 years
(range 16–40). Seventeen patients underwent surgery
of their dominant hand and five of the non-dominant.
All patients were immobilized post-operatively for 6
weeks in a dorsal splint, whereupon they were
referred to hand therapy with lightweight-bearing
exercises started. Full weight-bearing activity was
allowed at 6-month follow-up. Follow-up was 12
months. Evaluation preoperatively and at 3, 6 and
12 month after surgery included assessment of
range of motion (ROM), grip strength and
Disabilities of the Arm, Shoulder and Hand (quickDASH) Score.
Results: There were three complications during surgery, the operative procedures or the recovery/hand
therapy. All patients improved in the patient-reported
outcome measure at 12 month as quick-DASH values
improved significantly (p < 0.05). Mean quick-DASH
value pre-operatively was 38 (range 12–78), and 21
(range 0–34) post-operatively. ROM and grip strength
were unchanged at 12 months compared to preoperative measures. Mean grip strength was
42 kilogram-forces (kgF) preoperatively, and 43 kgF
postoperatively (80% strength of the contralateral
side).
Conclusions: Short-term results of the SLAM procedure for patients with a dynamic or reducible static
scapholunate ligament tear provided satisfactory
results with a few observed complications. The presented technique using a tendon autograft (PL or part
of the FCR) placed along the axis of rotation of the SL
joint, fixated in both the scaphoid and the lunate,
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Objective: For patients with painful and advanced
wrist osteoarthritis (OA), total wrist fusion (TWF) is
the standard surgical treatment, although total wrist
arthroplasty (TWA) has become a plausible alternative. The aim of the present study was to explore
patients’ own experiences of living with a painful
wrist, expectations, involvement in surgical decision,
appraisal of results and adeptness to a TWF or TWA.
Methods: Thirteen surgically treated patients
(between 2009 and 2014) with end-stage wrist OA
(seven TWF and six TWA) were selected using purposive sampling with a variation in gender (eight men
and five women) and age (range 38–75 years). Semistructured interviews were conducted and the transcripts were analysed using content analysis.
Results: Unbearable, constant pain forced the participants to a breakpoint where surgery was their only
option and to become pain free was the primary
expectation. To be involved in the discussion regarding different surgical options was highly desired.
Most participants who received a TWF expressed
that becoming pain free was worth more than trying
to preserve some of the motion. Participants who still
had a significant range of wrist motion before the
TWF surgery and participants who were never
offered TWA as an option were more concerned by
the loss of motion. Heavy activities caused pain in a
majority of participants who received a TWA, but was
expressed as something they could control. Having a
TWF was seen as an end station and all participants
with a TWA appreciated the motion they still had left,
although not at any cost. If the pain would increase, a
TWF was seen as the better alternative. The participants developed a variety of different problem-and
emotion-based coping strategies to manage their
every-day life, including compensatory movement
patterns, switch of handiness, asking for help but
also avoidance and protective behaviour. A positive
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and open mind-set, stubbornness and to be able to
accept the situation were pointed out as important
abilities.
Conclusion: To patients with painful and advanced
wrist OA who were susceptible for surgery, the
main expectation was to get rid of the pain, which
made anticipations on range of motion secondary
although preserved motion was seen as being
closer to a normal life. Having reasonable expectations and involvement in the discussion regarding
surgical options affected the patients’ expectations
and appraisal of the results.

A-1071 Evaluation of finger proximal interphalangeal joint fusion using mini Herbert screws
Muhammad A. Quolqula
Department of Orthopaedics, Tanta University, Tanta, Egypt

Objective: Proximal inter-phalangeal (PIP) joint of
the most pivotal joint in a finger as it is the central
joint with the greatest movement range compared
with the other finger two joints. Painful stiff PIP
joint especially in a dominant hand can be a serious
handicap. PIP joint arthrodesis is an appealing option
for those patients as it eliminates pain and corrects
any finger deformity due to PIP joint pathology with
more efficient work of other finger joints and
improvement of hand function as a whole. Ideal
method of joint stabilization till fusion should allow
maximal compression so there is no need for bone
graft and the patient can move other finger joints as
soon as possible. The use of two mini Herbert screws
seem to fulfill these requirements.
Methods: Twenty-three fingers in 19 patients with
post-traumatic painful stiff PIP joints were operated
upon in the form of arthrodesis using mini Herbert
screws. Average age of patients was 27 years old and
the dominant hand was involved in 16 patients. Of the
fingers involved, 10 fingers were the middle ones, 9
fingers were ring and 4 indices. Average hand power
grip was 70% of the other hand. All patients were
neurologically intact. Through dorsal approach, the
joint was opened and the cartilage covering both
sides of the joint was removed. The joint was immobilized in a partially flexed posture (40 –80 flexion)
comparable to that of the finger in the same position
in the other hand. Two almost parallel mini Herbert
screws were inserted across the joint in an antegrade
fashion. No bone graft was needed. Active movement
of the fingers was permitted as soon as pain was
tolerable typically within few days.
Results: Average follow-up of the patients was 40
months. All patients were pain free and 90% of
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them returned to their previous jobs. Average hand
power grip improved to 92% of the other side. All the
patients were happy about the cosmetic appearance
of their operated upon fingers. PIP joint fusion was
confirmed radiologically in all patients within an
average of eleven weeks.
Conclusions: PIP joint fusion using mini Herbert
screws is an easy technique that allows efficient
compression at the fusion site to obviate the need
for bone grafting and to allow early finger
mobilization.

A-1075 Extensor tendons adhesions: The role of
different anti-adherent agents. Preliminary
evidences from an Italian multicentric study
Alfio L. Costa1, Franco Bassetto2,
Francesco Monticelli2, Mario Cherubino3,
Luigi Valdatta3, Bruno Battiston4, Alessandro Crosio4,
Davide Ciclamini4, Ferdinando Stagno d\’Alcontres1,
Francesco Zanchetta1, Valerio Licciardello1,
Mara Franza1, Giorgio Lo Giudice1, Pietro Micieli1,
Antonina Fazio1, Mariarosaria Galeano1,
Gabriele Delia1 and Michele R. Colonna1
1
Department of Human Pathology of the Adult, the Child
and the Adolescent, University of Messina, Messina, Italy
2
Clinic of Plastic Surgery, Padua University Hospital,
Padua, Italy
3
Division of Plastic and Reconstructive Surgery,
Department of Biotechnology and Life Sciences (DBSV),
University of Insubria, Varese, Italy
4
Depatment of Traumatology, Azienda Ospedaliero
Universitaria Citta della Salute e della Scienza di Torino,
Turin, Italy

Tendon gliding after injury and surgical repair is
essential to produce the best functional recovery.
Adhesions are one of the major postoperative complications in extensor tendon repair and may be produced by suture techniques, contact with mortified
tissues, infections, loss of substance, bone fractures
and loss, use of plates and screws. The aim of this
study is to point out the importance of the use of antiadhesion materials in complex injuries involving the
extensor apparatus together with skin and soft tissues and/or the underlying bone. We reviewed the
literature and did not find any paper about this subject; indeed, several papers had been published
showing promising results about the use of antiadhesion materials in both flexor tendon and peripheral nerve repair.
In the period 2013–2017, we treated 22 (3 Insubria,
4 Messina, 10 Turin, 5 Padua) complex lesions of
extensor apparatus complicated by bone fracture
and/or soft tissue mortification/infection. The injuries
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occurred in zone 2 (1 case), in zone 3 (1 case), in zone
4 (15 cases), in zone 5 (4 cases), and in zone 7t (1
case). Repair was performed in finger and dorsum of
the hand with horizontal mattress together with epitendinous continuous sutures; in the first extensor
compartment of the wrist, a modified Kessler
suture was performed.
We used different anti-adhesion materials: carboxymethylcellulose film (CMC) (10 cases, zone 4),
cross-linked hyaluronate (2 cases one zone 2, one
zone 7t), collagen–glucosaminoglycans (GAG) template (5 cases, one zone 3, four zone 5), CMC and
polyethylenoxide (PEO) (5 cases, zone 4).
After surgery, all patients were treated with a
static immobilization regime for 3 weeks.
All patients were examined blindly by another
senior surgeon and administered a quick DASH questionnaire in each center at 15, 30, 60, 90 days and
after 4 years. In a long-term follow–up, our results
were satisfying in most cases, even if not statistically
relevant. Gel-treated tendons showed a better functional recovery than those treated with collagen; in
one case, in an anti-platelet administered patient
treated with collagen wrap, important adhesions
occurred due to post-operative bleeding, producing
a significant extensor lag (>25 ). This adverse event
was treated removing the tendon segment and placing a tendon graft, while wrapping avoided bleeding
producing a better scar and less adhesions in 10
cases.
Some anti-adhesion materials seem to contrast
extensor tendons adhesions, especially when
tendon repair is associated with a trauma involving
bones. The role of collagen (whether added or
induced by other materials such as CMC or hyaluronate) looks to be important in producing a soft and
gliding peritendinous tissue after repair and avoiding
scars. Further researches will focus, starting from
the experimental field, on early and late collagen
deposition and on the type of collagen involved.
CMC and PEO gel looks perhaps among the most
handling materials in topical application and remains
in situ 4 weeks before degradation, protecting tendon
repair in the critical third week of strongest collagen
deposition.
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A-1076 The scapholunate gap increases with
forearm supination: A laboratory study
Mireia Esplugas1, Guillem Salvà-Coll2,3,
Marc Garcia-Elias4, Alex Lluch-Bergadà4,5 and
Manuel Llusá-Pérez6
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2
Hospital Son Espases, Mallorca, Spain
3
IBACMA, Mallorca, Spain
4
Institut Kaplan, Barcelona, Spain
5
Hospital Vall d’Hebrón, Barcelona, Spain
6
Departament d’Anatomia, Universitat de Barcelona,
Barcelona, Spain

Objective: Under axial load of the carpus in scapholunate ligament deficient wrists, the scaphoid bone
rotates into pronation and flexion while the tandem
lunate-triquetrum moves into supination and extension; this scapholunate misalignment provokes the
scapholunate gap seen on PA radiographs view.
Forearm rotation may modify the carpal bones alignment and distance between bones through forearm
muscles and ligaments action.
Is there any forearm rotation able to accentuate
the degrees of scaphoid and lunate misalignments
in scapholunate ligament incompetence?
The purpose of this cadaveric biomechanical study
is to analyse scaphoid and luno-triquetral behaviour
during forearm rotations to find out a simple radiological stress scapholunate joint view, with maximal
scapholunate gap, to improve the radiological diagnosis in dynamic scapholunate dissociation.
Methods: The kinetic effect of forearm rotation on
carpal bones was analysed on eight fresh normal
cadaver arms, before and after sectioning the scapholunate ligament, in two forearm rotations: 45 of
supination and 45 of pronation. A custom-designed
testing apparatus was used to hold the wrist in neutral position. A 6 degree-of-freedom electromagnetic
motion tracking device with sensors attached to the
scaphoid, triquetrum and capitate monitored spatial
changes in bone alignment. The rotation and elevation sustained by the scaphoid and the triquetrum
were measured in each condition.
Kolmogorov–Smirnov and Shapiro–Wilk tests were
applied to check the probability of normal distribution
of the measured data.
Analysis of variance and Wilcoxon signed-rank
tests were used to compare the average rotation
and elevation sustained by scaphoid and the triquetrum in different forearm rotations. Statistical significance was set at p < 0.05.
Statistically significant results: In forearm pronation, all proximal carpal row bones rotate into
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supination and flexion, whether the scapholunate
ligament is sectioned or not:
- Intact scapholunate ligament: scaphoid supination x: 2.28 SD: 4.16; scaphoid flexion x: 2.96 SD
2.55; triquetrum supination x: 1.43 SD: 2.48.
- Sectioned scapholunate ligament: scaphoid supination x: 3.44 SD: 4.12; triquetrum supination x: 2.50
SD: 2.67; triquetrum flexion x: 3.35 SD: 2.2.
In forearm supination, scaphoid rotates always into
pronation whether the scapholunate ligament is sectioned or not, while the tandem triquetrum-lunate
moves into supination and extension when the scapholunate ligament is sectioned:
- Intact scapholunate ligament: scaphoid pronation
x: 1.18 SD: 2.75
- Sectioned scapholunate ligament: scaphoid pronation x: 2.36 SD: 3.48; triquetrum supination x: 1
SD: 2.84; triquetrum extension x: 0.33 SD: 1.1.
Conclusions: Forearm pronation reduces the scapholunate misalignment secondary to a scapholunate
ligament incompetence; so, an unloaded PA wrist
radiograph probably will not put on evidence a
dynamic scapholunate dissociation although the ligament is completely torn.
Conversely, active forearm supination generates
distraction forces to the scapholunate joint, accentuates the degree of scaphoid pronation and lunate
supination/extension malposition and, consequently,
widens the scapholunate gap; so, a simple active AP
wrist radiograph may put on evidence a dynamic scapholunate dissociation.
Based on these data, an AP view of the wrist taken
while the patient is actively supinating the forearm is
another form of scapholunate joint stress.

A-1077 Global brachial plexopathy: High-level
upper limb amputation and prosthetic rehabilitation
after surgical improvement of the biotechnological
interface

concept of bionic reconstruction, which includes the
elective amputation and prosthetic replacement of
the functionless limb, has already been described
for the transradial level. Here we present for the
first time functional outcome data after elective
transhumeral amputation and prosthetic arm reconstruction in patients, in whom residual myoactivity
had not been found in the forearm but instead more
proximally in the upper arm and shoulder girdle,
which could be used to control a prosthetic arm.
Methods: Since nerval supply and functional muscle
tissue are sparse in patients with multiple nerve root
avulsions, the identification of myosignals needed for
prosthetic control may be complicated. To improve
prosthetic usage selective nerve and, in some
cases, muscle transfers were performed. Objective
outcome data included global upper extremity function, which was assessed using the Southampton
Hand Assessment Procedure (SHAP) and the Action
Research Arm Test (ARAT). Subjective disability was
assessed
with
the
DASH
questionnaire.
Deafferentation pain was evaluated with the visual
analogue scale (VAS). Baseline measurements were
performed with the impaired plexus arm before
amputation. Follow-up measurements were performed after final prosthetic fitting.
Results: Preliminary data in five patients treated with
bionic reconstruction at transhumeral level will be
presented at this year’s FESSH congress.
Conclusions: The more distal the amputation, the
more limited the prosthetic control. The reconstruction, however, of simple prosthetic functions such as
elbow flexion and hand closing represent major
improvements for patients who have lived without
any arm function for years or even decades.

A-1078 Predicting complete finger extension after
surgery for patients with Dupuytren’s disease
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Oskar C. Aszmann1,2
1
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2
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Department of Surgery, Medical University of Vienna
3
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Ralph Poelstra1,2,3, Jarry T. Porsius1,2,3,
Christianne A. van Nieuwenhoven1, Harm P. Slijper2,
Reinier Feitz2, Steven E. R. Hovius1,2 and
Ruud W. Selles1,3
1
Department of Plastic, Reconstructive and Hand Surgery,
Erasmus MC, Rotterdam, The Netherlands
2
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3
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Objective: Primary and secondary reconstructions
may restore sufficient shoulder and arm function in
the majority of patients with global brachial plexopathies including nerve root avulsions. In a few
patients, however, function is not improved. The

Objective: In an era where shared decision-making
and personalized medicine are becoming the hallmark of the patient-centered care, reliable and accurate information about treatment options and their
outcome are of great importance. For patients with

1

1

1
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Dupuytren’s disease, complete extension of the
finger after surgery is one of the most important
treatment outcomes. Knowing which patients will
achieve complete extension of a finger after surgery
is likely determined by pre-operative characteristics,
such as extension deficit and number of affected fingers, which vary widely among patients. Insight in
these processes is important in shared-decisionmaking and will be helpful in managing expectations.
Therefore, the aim of this study is to explore to which
extent patient characteristics prior to surgery can
reliable predict the change of postoperative straightness of a finger in Dupuytren’s disease.
Methods: Patients undergoing limited fasciectomy or
percutaneous needle fasciotomy for Dupuytren’s
contractures between 2011 and 2016 were selected
from a prospectively collected database. Patients
were included if they had pre-operative goniometry
and post-operative goniometry 3months after surgery. Patients who were treated because of recurrent
disease were excluded. If multiple fingers were treated, the most affected finger was selected. The
number of affected fingers and the most affected
joint were determined in each patient. Furthermore,
patient characteristics, such as age and medical history, and pre-operative MHQ scores were retrieved
from the database.
Based on the bivariate logistic regression analysis,
significant determinants (p 0.10) were selected for
the subsequent development of a multivariate logistic model predicting complete active extension of a
finger postoperatively, which was defined as less
than 5 of extension deficit at 3 months post-surgery.
The final model was evaluated for goodness-of-fit
with the Hosmer and Lemeshow goodness-of-fit
test and for discrimination with the area under the
ROC-curve (AUC).
Results: A total of 1150 patients were included in the
study of which 253 achieved complete active extension of their finger after surgery. The predictors at
baseline in the final model were the extension deficit
of the most affected finger, the most affected finger,
the most affected joint and the age of the patient.
Addition of any more predictors, such as MHQ
scores or type of surgery, did not significantly
improve the model. As an example of the model, an
60-year old patient with a 20 contracture in the
MCP-joint of the ring finger has a 65% chance of
achieving complete active extension of a finger after
surgery, compared to a 23% chance for a similar
patient but with a 70 contracture. The Hosmer and
Lemeshow goodness-of-fit test had a p-value of 0.57,
indicating a good goodness-of-fit and AUC of 0.81.
Conclusions: This study demonstrates that with a
limited
set
of
readily
available
baseline
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characteristics, a reliable prediction can be made
whether complete active extension of a finger can
be achieved post-operatively. Most notably, type of
surgery and baseline MHQ scores had no significant
influence on this prediction. The results of this study
can be used in shared decision-making when informing patients about their treatment options and postoperative outcome in Dupuytren’s disease.

A-1079 Interactive mobile training app after nerve
transfer or amputation of the upper extremity
Cosima Prahm, Eric Mörth, Agnes Sturma and
Oskar Aszmann
Medical University of Vienna, Austria

Objective: Conventional rehabilitation methods after
nerve transfer or amputation of the upper extremity
are based on performing repetitive exercises during
which the patient’s long-term motivation and effort
are difficult to sustain. To keep patients engaged and
even increase their performance during training, they
can receive EMG biofeedback enveloped in a gamebased smartphone app. This kind of engaging rehabilitation intuitively trains those muscles needed for
proper motor control.
Methods: A clinically oriented, mobile virtual environment has been developed that trains and evaluates
the patient’s neuromuscular capacity pre- and postinterventionally for (1) maximum voluntary contraction, (2) proportional fine muscle control, and (3) isolated activation of different muscle groups. Data
were analyzed using a Bonferroni corrected paired
samples t-test for multiple comparisons on the
same data. Contrary to previous studies, participants
not only conducted repetitive flexor and extensor
motions but also trained continuing muscle contraction over varying periods of time, perform precisely
timed contractions and execute simultaneous contractions of both muscle groups. Because of the
mobile aspect of the intervention, so far two patients
and two able-bodied participants could train at home
for a period of 4 weeks, training 5 days a week. The
app’s modularity serves patients with upper and
lower arm deficits alike as it operates not only the
patient’s own prosthesis but also commercially available electrode arrays. In addition, motivation, effort,
and patient performance were collected during the
study and compared to a standard myoelectric rehabilitation training device, the MyoBoy.
Results: All participants achieved a significant
improvement in all motor control evaluation criteria:
maximum voluntary contraction (p < 0.01), proportional control (p < 0.01) and muscle separation
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(p ¼ 0.02) over 40 measurement instances.
Motivation, effort and performance were higher
during the mobile training compared to the MyoBoy.
Conclusions: This study represents the first longterm intervention in rehabilitation of nerve transfers
or after amputation of the upper extremity using a
mobile game-based app. The integration of virtual
elements into the rehabilitation process has a positive effect on the motivation of the patients as well as
their motor performance during and after the intervention. Since the mobile game-based app is more
engaging than using a standard tool for training myosignals and patients invest more effort while doing
so, this study shows the potential for mobile apps to
establish a new standard in motor rehabilitation.

A-1080 Long-term implant of intramuscular sensors and targeted muscle reinnervation for natural
wireless control of prosthetic arms in above elbow
amputees: A prospective case series
Stefan Salminger1,2, Agnes Sturma2,3,
Christian Hofer2,4, Melissa Evangelista5, Mike Perrin5,
Konstantin D. Bergmeister2, Aidan D. Roche2,6,
Timothy Hasenoehrl3, Hans Dietl4, Dario Farina7 and
Oskar C. Aszmann1,2
1
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3
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4
Otto Bock Healthcare Products GmbH, Vienna, Austria
5
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6
Department of Plastic Surgery, Southmead Hospital,
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7
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Background: Prosthetic fitting in transhumeral
amputees is challenging. The conventional 2-signal
control limits speed and natural fluency of movements. Additionally, myoelectric signals picked up
from the skin surface are susceptible to noise introduced by the environment, movement between the
electrode and the skin as well as cross talk between
different muscles as well as changes in the skin
impedance due to perspiration. Therefore, the
Alfred Mann Foundation has designed a fully
implanted myoelectric sensor system (IMES) for
wireless control of the prosthetic device.
Methods: Three transhumeral amputees were
implanted with IMES sensors while undergoing routine TMR surgery to demonstrate functional benefits
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of intramuscular recorded EMG used as signals in
prosthetic control. Global upper extremity function
was evaluated using the Southampton Hand
Assessment Procedure (SHAP), the ClothespinRelocation Test (CPRT) and the Box and Blocks
Test (BBT), which monitor hand and extremity function closely related to activities of daily living.
Results: Successful implantation of the myoelectric
sensors combined with targeted muscle reinnervation was performed in the three participants. Full
use of the implanted system with 5–6 myosignals
was achieved already at 4 months postoperatively.
The clinical evaluations were done over a period of
2.75  0.25 years, during which the participants
showed a mean improvement in Southampton Hand
Assessment
Procedure
from
33  7.94
to
47.00  4.36, in clothespin relocation test from
84.45  33.88 to 27.58  13.76 s, and in Box and
Block Test from 7.67  5.13 to 12.33  2.52.
Additionally, outcome scores using the implanted
system were superior to those obtained with surface
electrodes.
Conclusion: This is the first report of a longitudinal
analysis of implanted myoelectric sensors together
with targeted muscle reinnervation to reach natural
control of multiple degrees of freedom in above
elbow amputees. The implanted system does not
have a percutaneous interface, thus eliminating the
constant risk of infection and was tested over a 2.5year period. The outcome measures demonstrated
the superiority of implantable intramuscular sensors
compared to standard surface pickup.

A-1081 Arthroscopic classification of scapho-lunate
and luno-triquetral tear
Jane C. Messina, Nicolas Dreant, Riccardo Luchetti and
Christophe Mathoulin
1
Hand Surgery Unit Gaetano Pini Orthopaedic Institute,
Milano, Italy
2
Nice Hospital, France*
3
Hand Surgery Unit, Rimini, Italy
4
Institut de la Main, Paris, France

Objective: The development of wrist arthroscopy has
lead to the early identification of intracarpal ligament
injuries that are underdiagnosed by standard X-rays
and MRI.
While diagnostic imaging can be mute, the patient
is frequently symptomatic with pain, reduction of grip
strength and inability to do manual work or sports
activities.
Partial and complete ligament lesions have been
treated in different ways as shrinkage, capsulodesis
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(open or arthroscopic), reconstruction techniques
with pinning or screw fixation. Anatomical studies
have identified different parts of SL and LT interosseous ligaments (anterior, proximal and posterior
parts) that have different resistances to strength.
It is well known that lack of early diagnosis of
these injuries can develop a chronic instability leading to degenerative arthritis of the wrist.
Arthroscopic examination allows early identification of acute and chronic injuries that can be severe
and more challenging for the surgeon to treat. The
aim of this study is to obtain a thorough definition
acute and chronic injuries, identifying different
kinds of partial and complete tears of scapholunate and luno-triquetral tears using the European
Wrist Arthroscopy Society Classification (EWAS)
developed since 2009.
Materials and Methods: Ninety eight symptomatic
patients underwent arthroscopy of the wrist.
Scapholunate injuries were present in 80 patients
and lunotriquetral injuries were present in 18
patients. The mean age of patients was 44 years
(range 16–72 years old). There were 67 males and
31 females.
There were 36 sports injuries, 4 road traffic injuries, 30 accidental injuries, 23 working injury, and 5
unknown. The lesions have been identified and classified according to EWAS classification: Stage I
attenuation, stage II, partial injury to membranous
portion, stage IIIA partial tear of anterior part of
interosseous ligament, IIIB partial tear of dorsal portion of interosseous ligament, IIIC complete tear,
Stage IV passage of arthroscope between the
bones; stage V interosseous gap visible on X-rays.
The dominant hand was involved in 66 cases.
Results: The acute lesions were 13, while the chronic
were 85.
The arthroscopic findings showed a scapho-lunate
injury as follows: 1 stage I, 10 stage II, 13 stage IIIA,
16 lesions stage IIIB, 27 lesions were stage IIIC, 7
lesions stage IV and 6 stage 5. Statistical analysis
revealed significant differences (p < 0.001) between
stages II and IIIA-B between stages IIIA-B and IIIC,
between stages III and IV.
The lunotriquetral injuries were identified as follows: no stage I-II, 1 stage IIA, 10 stage IIB, 2 stage
IIIC, 5 stage IV, 2 stage V.
No lesions lacked classification nor hesitation in
classifying were reported by the authors.
The authors propose treatment option in each
stage.
Conclusions: The EWAS classification can be used to
classify a variety of acute and chronic scapho-lunate
and luno-triquetral tears, improving definition of partial and complete injuries. This allows a better
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understanding of the complexity of traumatic and
post-traumatic injuries and possibly treats them
early addressing a proper treatment in each stage.

A-1083 Management of distal radius and ulnar
fractures: ORIF versus external fixation of distal
ulna
J. C. Messina, F.V. Palumbo, Pedrini, U. Dacatra, P. Del
Bò, S. Odella, F. Torretta and P. Tos
Hand Surgery and Reconstructive Microsurgery Unit,
Gaetano Pini Orthopaedic Institute-CTO, Milan, Italy

Objective: Fracture of the ulnar head and neck can
be rarely associated with distal radius fractures in
severe trauma of the wrist. This is an additional
instability factor to the distal radius fracture.
Different surgical options exist for stabilization of
distal ulna as internal fixation with plate and
screws or external fixation. The aim of this retrospective study is to evaluate the clinical results of
the patients operated between 2006 and 2016 in our
department with this fracture association with different techniques and if possible describe advantages
and disadvantages of internal fixation versus external
fixation of the distal ulna in addition to distal radius
fixation.
Methods: Of the 1298 patients affected by distal
radius fracture (DRF), we studied our cohort of 45
patients affected by distal radius and ulnar fracture
retrospectively by means of Mayo wrist score, DASH
score and PRWE. Mean age was 65 years (range 26–
89), 39 were females and 6 males. Fracture pattern is
stated by means of Biyani classification. Internal fixation with plate and screws of distal radius and ulna
was performed in 29 patients (group I) (Synthes,
Mikai, Acumed, Martin). In 11 cases, internal fixation
of distal radius was performed with K-wires stabilized with external fixation of distal ulna (Joshi fixator) (group II). We recorded the operating time of all
procedures and immobilization period after surgery.
All patients were followed at 30, 60, 90 days postoperatively and then at a mean follow-up of 21
months (range 1–6 years).
Results: All patients of the first group (internal fixation of distal radius and ulna) obtained excellent
results at the Mayo score, with quick recovery of
full ROM and absence of pain. In two patients, a
slight reduction of grip was recorded (of 15%),
mean DASH was 5.3 (0–10.8), and mean PRWE was
10 (0-38). Mean operating time was 95 min (90–115).
In group II, excellent results were obtained in 10
cases at and good in 1 case according to the Mayo
score. Mean DASH was 9 (5–18). Mean PRWE was
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13.5 (2–19). Rehabilitation was delayed until 50–60
days postoperatively. Mean operating time was
70 min (65–80). Immobilization was removed at 30
days in the first group, at 50–60 days in the second
group. One non-union occurred in group II that was
treated with a distal ulnar hemiarthroplasty and in
one case mobilization of pins was observed and
pins removed.
Conclusions: Modern treatment options allow stabilization of the fractures of distal radius and ulna.
Early mobilization is possible with double plating,
while the use of pinning or external fixation delays
the rehabilitation up to 50–60 days but have a shorter
operating time. The indications of the two techniques
are not always the same and we developed some
suggestions on this topic. If the head is multifragmented, it is not always easy to fix and in those
cases plating is not stable and external fixation is
advised, while if ulnar diaphysis is involved or multifragmented plating is preferred.

A-1084 The myth of the ‘uninjured’ side after hand
injury
_Ilkem Ceren Sığırtmaç, Özge Buket Cesim,
Burcu Semin Akel and Çiğdem Öksüz
Hacettepe University Faculty of Health Sciences,
Occupational Therapy Department, Ankara, Turkey

Objective: The change of the peripheral organs may
cause changes in the cortical map as well. The somatosensorial cortex and motor cortical map are reorganized on the affected (hand) side due to conditions
such as long-term immobilizations or motor or sensory loss. The changes in the cortical map are not
limited with the affected hemisphere. The changes of
cortical map in one hemisphere are reflected in the
contralateral hemisphere. On the basis of this theory,
especially in stroke patients, it is shown that not only
the lesioned side is affected but also the nonlesioned side. However, there is no study about the
functional status of the unlesioned side in the orthopedic hand conditions. The purpose of this study is to
assess the hand function of unlesioned side in patient
with hand injury.
Methods: There were 85 patients (42% female and
58% male) with hand injury and 162 healthy (60%
female and 40% male) subjects. Subjects’ hand function were assessed by using Purdue Pegboard Test
(PPT). PPT unilateral subset scores were compared
with PPT unilateral subset scores of healthy subjects
using independent t-test.
Results: Mean age was 37 years (range 18–64; standard deviation, 13.4) in subjects with hand injury; 47
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patients had dominant hand injury and 38 patients
had non-dominant hand injury. Mean age of healthy
subjects was 38 years (range 20–65; standard deviation, 10). A statistically significant difference was
found between the uninjured (dominant) hand’s PPT
score of nondominant hand injured subjects (mean of
peg, 14; standard deviation, 2) and the PPT dominant
hand scores (mean of peg, 15; standard deviation,2)
of the healthy subjects (p < 0.001). A statistically significant difference was also found between the uninjured (non-dominant) hand PPT score of dominant
hand injured subjects (mean of peg, 11; standard
deviation, 3) and the PPT scores of non-dominant
hand of the healthy subjects (mean of peg, 15; standard deviation,1) (p < 0.001).
Conclusions: Our data demonstrate changes in the
function of the unaffected side after hand injuries.
This change may be interpreted either as a modulatory influence of the affected hemisphere on efferences of the unaffected side or as a modulation of the
unaffected hemisphere itself. For this reason, it
should be kept in mind that the therapist should
not only focus on the injured hand. They should
have some intervention strategies for the uninjured
hand in rehabilitation sessions as well.

A-1087 Scapholunate realignment using local
tendon grafts: Qualitative vector analysis of the two
potential donors (FCR and ECRL)
Mireia Esplugas1, Marc Garcia-Elias2, Alex LluchBergada2,3, Nuria Fernandez-Noguera4 and Inma Puig
de la Bellacasa5
1
Hospital Activamutua, Tarragona, Spain
2
Institut Kaplan, Barcelona, Spain
3
Hospital Vall d’Hebró, Barcelona, Spain
4
Hospital Josep Trueta, Girona, Spain
5
Hospital Universitari Mutua Terrassa, Barcelona, Spain

Objective: Reducible scaphoid subluxations are often
treated by threading a distally based strip of Flexor
Carpi Radialis (FCR) tendon through an anteroposterior tunnel across the distal scaphoid. The goal is
to create a volar-distal tether that constrains the
scaphoid tendency to rotate into flexion.
Another alternative consists of using a strip of
extensor carpi radialis longus (ECRL) passed across
an oblique tunnel from the anterolateral corner of
the scaphoid tuberosity to the posteromedial edge
of the scaphoid. In this case, the tenodesis aims at
preventing both flexion and pronation of the subluxing scaphoid.
We have performed a three-dimensional qualitative vector analysis of the two options (FCR or
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ECRL) to ascertain which of the two is more likely to
prevent scaphoid flexion and pronation.
Methods: Sixteen X-rays (eight posteroanterior and
eight lateral) and eight axial tomograms were randomly selected from the files of our institutions.
We measured the angle of attack of the two tendon
strips in the three orthogonal planes, assuming the
tunnel for FCR option to be parallel to the sagittal
plane and perpendicular to the frontal plane. The
tunnel for the ECRL tendon was set to connect the
radial most point of the scaphoid tuberosity and
the ulnar most point of the dorsal rim of the
scaphoid.
We statistically compared the average angle determinations in the three orthogonal planes using analysis of variance, followed by a Tukey HSD test of the
values obtained for each plane. Statistical significance was set at p < 0.05.
Results: ECRL is better set to resist flexion (sagittal
plane), radial inclination (frontal plane) and pronation
(transverse plane) than the FCR tendon.
The average  standard deviation (SD) angular
measurements for the two surgical alternatives
were as follows:
Frontal
plane:
FCR:
168.7  8.7 ,
ECRL:

104.8  6.5
Sagittal plane: FCR: 61.8  7.0 , ECRL: 59.0  8.1
Transverse plane: FCR: 34.6  2.4 , ECRL:
13.6  3.4
An one-way analysis of variance compared the
attack-angle of two potential donors (FCR and
ECRL) ranked by three orthogonal planes (frontal,
sagittal and axial). This analysis was found to be statistically significant, p < .0001.
Post hoc comparisons using the Tukey HSD test
indicated that the mean angle of attack of the FCR
was significantly wider than that of the ECRL in all
three planes.
Conclusions: Assuming that the lesser the ‘‘angle of
attack’’ of a tendon into a bone tunnel, the greater is
its mechanical advantage, we conclude that a strip
from the ECRL is likely to be more efficient in preventing flexion and pronation of an unstable scaphoid
than the FCR.
In short, when it comes to decide what tendon is
best to stabilize scaphoid instability, a distally based
ECRL over the FCR is recommended.
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A-1088 Arthroscopic CM arthroplasty with suturebutton suspensionplasty short-term follow-up
Keiji Fujio1, Takumi Hashimura2, Kazuaki Tsuyuguchi1,
Hyongyon Kan1 and Masayuki Matsuoka1
1
Hand Center and Medical Institute of Kansai Electric
Power Hospital
2
Orthopaedic Department of Kobe Municipal Medical
Center

Objective: Surgical techniques for CM arthroplasty
have developed such as arthroscopic hemitrapziectomy with mini Tight Rope (TR) suspension method
recently. The aim of current study is to evaluate the
results for more than 1-year follow-up.
Methods: Our technique is shaving only subchondral
trapezium and beak osteophyte completely in order
to medialization for first metacarpus. TR is inserted
from first metacarpal base just volar APL attachment
to second metacarpus. Nineteen cases followed over
1 year included 2 male and 15 female were operated
arthroscopic hemitrapeziectomy with TR suspension
method. Averaged age was 60.8 years and mean
follow-up period was 18.8 months. Palmar abduction
angle and radial abduction were analyzed compared
to contralateral side before operation and final
follow-up, respectively. Visual analogue score (VAS),
Pulp pinch power, and DASH score were evaluated 3
months after operation and 6 months after operation,
respectively, regarding clinical evaluation. Trajectory
(distance between proximal joint space to TR insertion point divides length of second metacarpus) was
analyzed regarding XP evaluation.
Results: Postoperative palmar abduction and radial
abduction were 91.5% and 93.5%, respectively.
Preoperative and final follow-up of VAS were 74.5
and 16.0 (p < 0.001), respectively. Preoperative and
final follow-up of Pulp Pinch (kg) were 3.1 and 4.2
(p ¼ 0.001), respectively. Preoperative and final
follow-up of DASH score were 41.8 and 21.5
(p < 0.001), respectively. Trajectory was averaged
0.35  0.08. Although there was no correlation
between trajectory and postoperative ROM
(r ¼ 0.28), there were weak negative correlation
between trajectory and VAS (r ¼ 0.39).
Conclusion: This method may change the axis of
thumb rotation and make suspension effect and
hematoplasty effect for CM joint. There was no correlation between trajectory and postoperative ROM
under 1/2 of metacarpus. There was a weak negative
correlation between trajectory and VAS in midterm
follow-up.
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A-1089 Extensor tendon repair and prophylactic
extensor retinaculum release for extensor tendon
ruptures in rheumatoid wrists
Seung-Han Shin, Yong-Suk Lee and Yang-Guk Chung
Seoul St. Mary’s Hospital, The Catholic University of Korea,
Seoul, Republic of Korea

Background: Extensor tendon rupture is common in
advanced rheumatoid arthritis patients. Currently,
tendon transfer is the most common procedure for
rheumatoid extensor tendon rupture, because of late
detection and poor tendon quality. However, we
repaired ruptured tendons to their original stumps,
even in cases with a long history of extension loss.
Materials and Methods: A total of 12 rheumatoid
arthritis patients who were treated surgically for
extensor tendon rupture were reviewed. The patients
had a history of finger extension loss for up to 1 year.
Ruptured tendons were extensor digiti minimi (EDM)
in 12, extensor digitorum communis (EDC) (little
finger) in 12, EDC (ring finger) in 8, EDC (middle
finger) in 5, and EDC (index finger) in 1. All tendons
were repaired to their original stumps, while distal
stumps of EDM and EDC (little finger) were repaired
together to proximal stump of EDM muscle. Palmaris
longus tendon interposition graft was used in eight
patients. Direct repair was performed for 5 out of 12
EDM-EDC (little finger) repair. In all patients, extensor retinaculum was released and repaired under
extensor tendons to prevent further extensor
tendon rupture.
Results: All patients recovered active finger extension, including independent extension of the little
finger. No further extensor tendon rupture was
occurred after the surgery. Although repaired tendons were prominent under the skin due to bowstring
phenomenon, no patient reported pain in the prominent tendon and substantial functional impairment
was minimal.
Conclusion: Extensor tendon repair and prophylactic
extensor retinaculum release is a good option for
extensor tendon ruptures in rheumatoid wrists. A
muscle with a tendon rupture may work again even
after 1-year history of extension loss in rheumatoid
arthritis patients.

A-1093 Shoulder partial denervation: Anatomical
study of the feasibility and surgical perspectives
Laurent Bourcheix1,2, Charles Schlur2 and
Patrick Houvet2
1
École de Chirurgie du Ferà Moulin, Paris, France
2
Institut Français de Chirurgie de la Main, Paris, France
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Introduction: Articular denervation of the shoulder
has been proposed by few authors in case of
shoulder recalcitrant pain. The source of shoulder
pain has never been defined but has been assumed
to be related to musculoskeletal injuries or arthritis.
Twenty percent of shoulder pains have been reported
after common surgery. We present an anatomical
study to evaluate shoulder denervation and the surgical perspectives.
Materials and Methods: Thirty specimens (15 fresh/
frozen cadavers), all had vascular injections with RTV
colored silicone. The study was conducted by two
protocols:
(1) Extensive dissections for 10 specimens in order
to identify: nerve landmark and all articular branches
from the ansa pectoralis, axillary and suprascapular
nerves.
(2) For the following 20 specimens, three surgical
approaches around the shoulder was performed: (1)
anterior subclavicular, (2) axillary fossa, (3) posterior
at scapular spine.
Results: The nervous articular branches from the
pectoral nerves have been well identified by the anterior approach. Capsular branches from axillary nerve
varied in numbers, destinated to glenohumeral inferior recess. Articular branches from suprascapular
nerve vary according to their number and pattern
destinated to acromioclavicular and posterior glenohumeral joints.
Conclusion: The execution of these three routes, not
extensive and simple, is possible to identify the
articular nerves of the shoulder to practice a partial
denervation in case of recurrent pain of the shoulder.
Surgical indications are rare but present. Each case
must be discussed to provide a surgical program ‘‘a
la carte’’!

A-1094 Development of a xenogenic hand flexor
tendon graft
Pierre-Arnaud Aeberhard1, Anthony Grognuz1,
Cedric Peneveyre1, Nathalie Hirt-Burri1,
Dominique Pioletti2, Wassim Raffoul1 and Lee Ann
Applegate1
1
Department of Plastic, Reconstructive and Hand Surgery,
University Hospital of Lausanne, Switzerland
2
École Polytechnique Fédérale de Lausanne, Switzerland

Introduction: Hand tendon rupture is a debilitating
condition which mostly affects hand flexor tendons.
Usual grafting options for tendon reconstruction are
autologous tendon grafts. However, autologous
tendon tissue is not entirely satisfactory as it is not
always available and sometimes not properly fitted
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for reconstruction. Less often used, allogenic and synthetic grafts show low biological integration.
Additionally, these tendons graft options show low biomechanical properties leading to recurrent surgeries
on the long term. More reliable grafting material
would be beneficial. Depending on their source,
tissue-engineered tendons from animal sources
seem to be able to answer these issues. Their higher
biomechanical properties can be of high interest for
tendon reconstruction. Combined with appropriate
human progenitor tenocytes, we want to develop
tissue engineered tendon graft that is able to integrate
in the human body and to sustain adequate loading.
Method: Equine superficial digital flexor tendon was
decellularized with three different protocols: two
common protocols using detergents and the third
protocol using sodium chloride solution. Each technique was also combined with freeze/thaw cycles to
allow optimal cell removal. The decellularized grafts
were then sterilized with 70% ethanol. Tendons treated with each technique were then tested mechanically with a tensile machine to look for elastic
modulus and ultimate strength and strain. We then
assessed the biocompatibility and the migration
potential with human progenitor tenocytes.
Results: Each method was able to lower the DNA
content thus enhancing biocompatibility of the graft.
The method using sodium chloride showed the best
results and was selected as the method of choice.
Biomechanical assessment showed the sodium
chloride treatment to be superior in preserving biomechanical properties. The biocompatibility results
showed that progenitor tenocytes could be integrated
in the graft and were able to migrate.
Discussion: Here we present a simple decellularization protocol which will be easily implemented in the
production of an off-the-shelve hand flexor tendon
graft. The origin of this graft will allow shaping it to
the desired shape and length. The method is not only
simple but also allows preservation of biomechanical
properties. The combination of the graft with human
progenitor tenocytes allows their combined use for
the optimization of our xenogenic graft for in vivo
integration.
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A-1098 A comparative study of the clinical and
functional outcomes Following open autologous
bone grafting versus arthroscopic assisted bone
grafting for scaphoid nonunion treatment
Mehmet Ali Acar, Ebubekir Eravsar and
Egemen Odabasi
Department of Orthopaedics and Traumatology, Selcuk
University, Konya, Turkey

Aim: The aim of the present study was to compare
the clinical and functional outcomes of patients
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treated with open or arthroscopic bone grafted percutaneous screw fixation for scaphoid nonunion
fractures.
Materials and Methods: Twenty-seven wrists of 27
patients who underwent open or arthroscopic bone
graft and screw fixation for scaphoid nonunion
between 2013 and 2017 were retrospectively evaluated. The open approach group consisted of 13 wrists
and the arthroscopically assisted group consisted of
14 wrists. After the splint removal, wrist exercises
initiated at 6–8 weeks post operation. Pinch strength,
power grip and range of motion were evaluated using
the contralateral wrist as a control. Functional evaluation was assessed using the patient-rated wrist
evaluation score (PRWE), Quick DASH score, VAS
score and Mayo wrist scoring system.
Results: All patients were classified as type C and
type D according to Herbert and Fisher criteria.
Fracture union was observed in all patients. Less
restricted range of movement was observed in the
patient group arthroscopic-assisted grafting performed compared to the other group. Additionally, it
was found that they could use their wrists more functionally in the post-operational period. Wrist flexion
was significantly better in the control wrists in both
groups. Moreover, intra-operational arthroscopic
examinations of 14 patients who underwent wrist
arthroscopy were performed. Intra-articular disseminated synovitis was observed in 14 patients and
arthroscopically debrided. In addition, chondropathy
was detected in one of the patients and chondral
debridement was performed. SL and LT instability
were detected in two of the patients; in one of them
rupture possibility was considered and repaired with
open dorsal capsulodesis, and the other patient was
followed conservatively. Two patients had both LT
and TFCC ruptures together. In these patients,
TFCC was debrided, and the LT ligament was
repaired by arthroscopic dorsal capsulodesis. In
one patient, isolated LT rupture was observed and
repaired with arthroscopic dorsal capsulodesis. In
one patient, scaphocapitate ligament rupture was
observed.
Conclusions: In the cases of Type C and Type D scaphoid fractures fixed by arthroscopic-assisted grafting, patients were more satisfied with functional and
clinical outcomes. Percutaneous fixation is a valuable
treatment method for Type C and Type D scaphoid
fractures. Thanks to arthroscopy-assisted scaphoid
fixation, wrist ligaments, synovial and cartilaginous
structures can be evaluated intra-operatively. Thus,
diagnosis and treatment of carpal instabilities due to
damage of ligaments such as scapholunate and lunotriquetral, TFCC ruptures and synovitis can be performed together with scaphoid fixation. These can be
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considered as the advantages of the wrist arthroscopy-assisted surgery compared to the open
surgery.

A-1103 High volume, low rupture rate and good
outcomes: Experiences of flexor tendon repair
and appraisal of a trainee-delivered service in a
university hospital hand surgery unit
Rachael E. Baines, James D. Bedford, Vinay N. Itte and
Donald J. Dewar
1
Department of Hand & Plastic Surgery, Leeds Teaching
Hospital NHS Trust, UK

Objective: In common with other university hospital
hand surgery units, our department treats large
numbers of hand trauma patients; we aim to
ensure good clinical outcomes while providing a
good training experience to residents and fellows.
The literature suggests targets for acceptable
flexor tendon rupture rates of 4–17%, and
Strickland ‘‘good’’ or ‘‘excellent’’ scores in 30–50%
of patients at a long-term follow-up.
The objective of this study was to review our rupture rates and active motion outcomes and critically
evaluate these in the context of our service which is
delivered substantially by trainees under supervision,
in order to evaluate whether this model is safe and
effective.
Methods: We performed a retrospective notes review
using operation notes and therapy records for
patients seen over 20 months until July 2017.
Demographics, details, and timings of injury and surgical particulars were recorded. We recorded therapists’ scores of grip strength, and active motion at 6
and 12 weeks and most recent review.
Results: Of 120 patients identified, 108 notes were
available for review. One hundred and thirty-two
injured digits with 174 flexor tendon injuries were
tabulated (approximately 116 tendons per year).
Patients were predominantly males (2.4:1) with a
mean age of 33. Mean delay to repair was 2.6 days
(range 0–33 days). FDP accounted for 106 repairs,
FDS for 52, and FPL 16. Most FDP and FPL repairs
were in zones 1 and 2, whereas most FDS repairs
were in zones 2 and 3. Two thirds of repairs used a
four-strand, 3/0 polypropylene core suture with a 5/0
polypropylene epitendinous suture.
Most operations were performed by senior trainees (48%), followed by junior trainees (33%), consultants (14%) and fellows (7%). The overall rupture
rate was 3.8% (five FDP repairs) at an average of 4.9
weeks post-repair. Three ruptures occurred out of
the thermoplastic splint, and three while lifting.
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Four were re-repaired, and the fifth patient declined
further surgery.
Attendance rate was 79% at 6 weeks, 48% at 12
weeks, and beyond 16 weeks was 22%, with an average final review of 21.3 weeks. For zone 2 repairs
(excluding thumbs), Strickland ‘‘good’’ or ‘‘excellent’’
results were achieved at 6 weeks by 12%, at 12 weeks
by 39%, and at final review by 56%. At 12 weeks,
‘‘good’’ or ‘‘excellent’’ Strickland scores were
achieved in 50% of consultants’, 46% of senior trainees’, and 30% of junior trainees’ repairs.
Conclusions: In our unit, 86% of flexor tendon repairs
are performed by non-consultant grade surgeons.
Our setup provides direct consultant supervision to
junior trainees, with increasing, graded independence for senior trainees. Hand trauma surgery is
performed in a barn theatre with elective hand surgery on an adjacent table; senior supervision is available when required.
Along with a unit preference for strong repair techniques, and close working relationships with our
hand therapists, we feel that this graded supervision
has contributed to our ability to perform repairs in an
acceptable timeframe and achieve both a low rupture
rate and acceptable active motion scores, both of
which are in line with published studies.

A-1104 A palmar bilobed flap for the correction of
radial dysplasia
Ciara Deall, Roisin Dolan and Henk Giele
Oxford University Hospitals NHS Trust, UK

Objective: The correction of radial dysplasia can be
performed using a palmar bi-lobed flap that leaves
less visible scar than a dorsal approach.
Methods: This novel modification of the David Evans
dorsal bilobed approach is presented, demonstrating
the excellent access, redistribution of the ulnar skin
and reduced scar visibility. A review of 20 cases performed through the palmar bilobed approach is presented. The aesthetic visibility of the palmar
approach scar was compared to the scar in 20 previous cases performed through the dorsal bilobed or
dorsal curved incision by collating inter-observer
scores in blinded postoperative photos of the cases.
Results: Successful completion of all radial dysplasia
corrections either radialization or centralizations,
with successful healing of all bilobed flaps. Two
cases of 20 palmar bilobed flaps had tip necrosis of
one of the flaps requiring dressings until healed, but
no operative intervention was required. All observers
noted the lack of visible scarring on dorsal views of
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the wrist in the palmar bilobed approach compared to
the visible scars with the other approaches.
Conclusion: We describe a novel modification of the
Evans dorsal bilobed incision for radial dysplasia correction that reduces the visible scarring and
improves the palmar access.

A-1106 The free vascularized pedicled nerve
functioning muscle transfer: A novel concept for
brachial plexus reconstruction
Henk P. Giele
Department of Plastic & Reconstructive Surgery, Oxford
University Hospitals NHS Trust, United Kingdom

Objectives: Free functioning muscle transfers are
limited by the availability and regeneration of neural
donors.
We explore the novel concept of a free vascularized
but pedicled nerve muscle transfer (using the rectus
abdominus muscle) that overcomes the need for
neural regeneration and adds to the reconstructive
options in brachial plexus pathology.
Methods: Anatomical dissection of the nerve and
blood supply of six rectus abdominus muscles in
three cadavers showed that it was possible to elevate
the rectus abdominus on its intercostal nerve supply
and dissect these to the mid-axillary line allowing the
muscle to be pedicled on its nerve supply to the arm.
We present five clinical cases of reconstruction of
elbow flexion in four cases of complete traumatic
brachial plexus avulsion injuries (C5-T1) and one
case of poliomyelitis.
Results: The cadaveric study demonstrated that
neural dissection of the intercostal nerves supplying
rectus abdominus was possible to the axilla, and
therefore transferable. Five clinical cases were performed using this technique. There were no perioperative
complications.
Surgical
outcomes
demonstrated good elbow flexion with M4 – power
and shoulder stability regained in four out of five
cases. Two patients developed post-operative
abdominal wall hernias secondary to denervation
requiring subsequent mesh repair.
Conclusions: We describe a novel reconstructive
concept of a free vascularized pedicled nerve reconstruction adding to our armamentarium in the reconstruction of brachial plexus pathology.
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A-1107 Differences in illness perception in hand
surgery patients
M. J. W. van der Oest1,2,3, H. W. Slijper2, R. Feitz2,
S. E. Hovius1,2, J. T. Porsius1,2,3 and R. W. Selles1,2
1
Department of Plastic, Reconstructive and Hand Surgery,
Erasmus MC, Rotterdam, The Netherlands
2
Department of Rehabilitation Medicine, Erasmus MC,
Rotterdam, The Netherlands
3
Hand and Wrist Center, Xpert Clinic, The Netherlands

Objective: The Illness Perception Questionnaire evaluates to what extent patients find their disease threatening or benign. Previous research has shown that
patients with a negative illness perception have a
worse outcome to treatment and that interventions
to improve illness perceptions lead to better outcomes. To our knowledge, illness perception in
hand surgery patients has not been systematically
investigated. Therefore, the aim of the study is (1)
to examine the illness perception of patients with
common chronic hand disorders, (2) compare illness
perception between four major hand surgery populations (Dupuytren’s disease, trigger finger syndrome,
carpal tunnel syndrome and thumb base OA).
Methods: Between 1 September 2017 and 10
November 2017, patients from the four surgery populations presenting at one of 16 hand clinics were
included in the study. Patients were asked to complete the Brief Illness Perception Questionnaire
(Brief-IPQ), which is a validated brief version of the
IPQ that measures illness perception on eight subscales: Consequences, timeline, personal control,
treatment control, identity, concern, coherence and
emotional representation. An analysis of covariance
was performed to investigate differences in the illness perception between the four diagnostic groups.
Results: Five hundred and fourteen patients were
included in the analyses; 87 with thumb base OA,
129 with carpal tunnel syndrome, 152 with a trigger
finger and 146 with Dupuytren’s disease. Total illness
perception score was 34.9 (SD 12.1) on a scale from
zero (not threatening or benign) to 80 (maximum
score). Worst scores for the different components,
all on a range from 0 to 10, were on the consequences (5.8), personal control (6.0) and identity
scale (5.6). The components with the largest differences between the different patient populations were
consequences, identity and emotional representation
with, in all cases, the thumb base OA patients (7.5,
6.9 and 5.2, respectively) reporting the most negative
illness perception and the Dupuytren patients (3.5,
3.7 and 2.1, respectively) the most positive. The
mean score of a subdomain within each patient
group was 4.4 (SD 2.4).
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Conclusions: We found that hand surgery patients
have a illness perception, comparable to other
chronic diseases, such as we found a large variation
in illness perception between the patients with
thumb base OA, carpal tunnel syndrome, trigger
finger syndrome and Dupuytren’s disease. Even
within these diagnostic groups, we found a large variation in illness perception. Therefore, illness perception might be an important factor to take into
account when predicting patient outcome.

A-1108 A bilateral, transmanubrial surgical
approach to the caudal brachial plexus and
subclavian vessels: Presentation of 10 cases and
discussion of surgical technique and indications
James D. Bedford1, Vinay N. Itte1, Daniel J. Wilks1,
D. J. A. Scott2 and Simon P. J. Kay1
1
Department of Hand & Plastic Surgery, Leeds Teaching
Hospitals NHS Trust, UK
2
Department of Vascular Surgery, Leeds Teaching
Hospitals NHS Trust, UK

Objectives: Pathology of the caudal elements of the
brachial plexus and subclavian vessels is uncommon,
and surgical access can be challenging.
Supraclavicular and axillary exposure provide a limited surgical field for tumour resection and for adequate vascular control for vessel reconstruction.
We have found that a transmanubrial, transclavicular approach provides wide exposure of these
structures, unilaterally or bilaterally. The objective
of this work is to describe the surgical technique
and its applications and present data on the patients
we have treated so far.
Methods: Patients were selected through a joint
clinic between hand and vascular surgeons.
Informed consent was taken, and the patients were
worked up for theatre including pre-operative
assessment. Multimodal imaging appropriate to the
indication was used to plan the procedures. MRI was
used to define the extent of tumour and involvement
of plexus elements, and fluoroscopic and CT venography with 3D reconstructions were used to characterize vascular disease.
Through a neck crease incision, osteotomies of the
clavicle and the manubrium, followed by division of
the first costal cartilage, allow this segment to be
reflected cranially on the sternomastoid and strap
muscles. This yields excellent exposure for resection
of residual rib elements or tumour, or reconstruction
of stenosed or thrombosed segments of the subclavian vein with grafts from either internal jugular or
superficial femoral veins. Clavicular osteosynthesis
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is performed with locking compression plates, and
the manubrium is repaired with sternal wires.
Results: Ten patients (five females) were treated
over 6 years. The median age was 29 years (range
8–47 years). Two procedures were bilateral.
Indications were
- Tumour of caudal brachial plexus or subclavian
vessels (four)
- Unilateral recurrent SCV thrombosis after first
rib excision (four)
- Unilateral recurrent SCV thrombosis with contralateral first rib excision (two)
Median follow-up was 31 months (range 2–55
months), with no deaths and no bony non-union. A
sinus over a clavicular plate resolved following surgical debridement. Two patients have mildly
restricted shoulder movement; no patients have
signs or symptoms of plexopathy. No tumours (two
sarcomata, one benign chondroid lesion, one fibromatosis) recurred locally. All six SCV reconstructions
remained patent on repeat venography at a minimum
of 6 weeks post-op.
Conclusion: As a joint procedure between hand and
vascular surgeons, this transmanubrial approach
permits safe exposure of the caudal plexus and subclavian vessels in the case of retromanubrial
tumours affecting the brachial plexus, and for recalcitrant or recurrent subclavian vein thrombosis that
has failed surgical or interventional radiology treatment. This procedure appears to have a high degree
of success with a low-risk profile when conducted by
an experienced surgical team.

A-1111 Long-term results with partial fasciectomy
in Dupuytren’s disease
Stefano Galli and Guido Zarattini
Orthopaedic Clinic, University of Brescia, Brescia, Italy

Objective: Local treatments of the cord of
Dupuytren’s disease, either by collagenase injection
or needle fasciotomy leading to the rupture of the
cord, have become increasingly used methods.
The aim of this retrospective study is to review
patients with Dupuytren’s disease treated by the
classic treatment of partial fasciectomy, using
Iselin–Dieckman or Skoog incision, at our centre
from 2004 to 2015.
Methods: We reviewed 51 patients (42 male and 9
female) with a mean age of 68.4 years (range 49–89
years) affected by Dupuytren’s disease, at a mean
follow-up of 7.7 years (range 2–13 years).
The distribution of the disease showed 62 hands
(34 right and 28 left), 101 rays (34 fifth rays, 41
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fourth rays, 16 third rays, 7 second rays, and 3 first
rays), 127 joints: 75 metacarpophalangeal joints
(MPJ), 52 proximal interphalangeal joints (PIPJ).
As defined in the International Consensus
Conference of Rome of 2013, we evaluate results of
treatment and recurrence rate with the passive
extension deficit (PED) of each treated joint, considering each joint as a separate entity, at time 0 (period
between 6 weeks and 3 months after treatment) and
at the final follow-up. A PED of more than 20 for at
least one of treated joints, in the presence of a palpable cord, compared to the result obtained at time 0
represented a recurrence. We evaluate amount of
correction with the correction coefficient of
Thomine. Intraoperative and postoperative complications were also evaluated.
Results: Surgical treatment was successful in all
cases. At time 0, mean PED was 0 at MPJ with a
100% of correction and 6.6 (0–25 ) at PIPJ, with a
87.97% of correction. There was only one intraoperative
complication: a nerve lesion, treated during the surgical procedure. A scar contracture in one finger was the
only major postoperative complication registered.
At follow-up, mean PED remained 0 at MPJ with a
100% of correction; it was 22.9 (0-95 ) at PIPJ, with a
58.28% of correction.
Global recurrence was observed in 15 of 127 joints
(11.81%), but it was present only in PIPJ (15 of 52
joints – 28.84%).
With the application of a personal staging system
was possible to demonstrate a correlation between
residual PED at time 0 and recurrence rate.
Conclusions: Although Dupuytren’s disease can now
be treated quickly with minimally invasive techniques, we still consider traditional surgical procedures, as partial fasciectomy, extremely effective at
medium and long-term follow-up.
Recurrence rate at PIPJ remains present, but with
lower percentages than those reported in the short
term with minimally invasive treatments

A-1113 CT-scans alter treatment in 33% of
scaphoid fractures deemed undisplaced by
conventional X-rays
Johannes Heindl1, Jesper Sonntag2, Per Rasmussen2,
Per Hølmer2, Birgit Waschulzik3, Claus Hjorth Jensen4
and Anders Klahn2
1
Lakumed Clinic Landshut-Achdorf, Germany
2
Nordsjaellands Hospital, Hillerød, Denmark
3
Institute of Medical Informatics, Statistics and
Epidemiology, Munich, Germany
4
Herlev-Gentofte University Hospital of Copenhagen,
Denmark

FESSH Abstracts
Objective: Displacement is the single most important
variable associated with nonunion of scaphoid fractures (SF). As conventional X-rays have been shown
to be unreliable in determining displacement in SF,
CT scan has been recommended as the diagnostic
tool of choice in determining the best treatment in
SF. We investigated how CT scans of initially undisplaced SF diagnosed on X-rays affects the treatment
plan.
Methods: Seventy X-ray examinations of acute SF
comprising AP and lateral wrist radiographs and
three scaphoid views were retrospectively evaluated
separately by two senior hand surgeons. In 51 cases,
the observers agreed in classifying the SF as undisplaced. CT scans of the same SF with reconstruction
in the sagittal and coronal plane were evaluated
separately and randomly by the same observers for
displacement, stability, localization and treatment.
Results: In 17 of 51 SF (33%), the treatment suggested from the conventional X-rays was altered by
either one (15 SF) or both observers (2 SF) after evaluation of CT.
Conclusion: CT scans should be routinely employed
in the diagnosis and treatment of SF, as the treatment suggested from conventional X-rays may be
altered in 33% based on the evaluation of CT scans.

A-1118 Spinal accessory to suprascapular nerve
transfer in late cases of obstetrical brachial plexus
palsy
Mikhail Novikov, Timur Torno, Andrey Fedorov and
Dmitry Druzhinin
Yaroslavl State Children’s Hospital, Yaroslavl, Russia

Shoulder abduction and external rotation deficit is
the most common problem of children with sequelae
of obstetrical brachial plexus palsy (OBPP). The standard method to improve the shoulder function in late
cases of Erb’s palsy is a latissimus dorsi muscle
(LDM) transfer.
However, the strength of latissimus dorsi, teres
major muscles and all shoulder adductors, which
are spontaneously recovered after middle (C7) and
lower (C8, T1) trunks involvement, can be overestimated. In these cases, isolated LDM or combined
with teres major muscle transfer can be not effective
for shoulder abduction and external rotation. Some of
these patients can lose an active internal rotation of
the shoulder.
As a cliché, nerve reconstructions at the age of 24
months and older are considered to be not effective
due to muscle fibers degeneration. In spite of the
clinical presentation of the late Erb’s patients, the
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supraspinatus and infraspinatus muscles in most
cases have fair neurophysiological conditions. The
EMG needle shows a reduction of frequency and
amplitude increase. On one hand, it indicates a
decrease in the number of motor units; on the
other hand, it demonstrates the increase in the
number of muscle fibers in each motor unit due to
terminal sprouting. The muscles constructed of
enlarged motor units are less effective than the muscles with bigger number of motor units of smaller
size. It led to an idea of redistribution of available
muscle fibers into a larger number of motor units
by providing them with new nerves with bigger
number of axons.
Between 2012 and 2016, 72 patients with OBPP
underwent spinal accessory (SA) to suprascapular
nerve (SS). Twenty-seven of them were 24 months
and older on the day of surgery. All patients had an
improvement in shoulder abduction and external
rotation in 12 months after the surgery. The mean
post-operative shoulder abduction was 116 (range
75–170 ). The mean post-operative shoulder external
rotation was 75 (range 65–110 ). EMG study has
shown increase in the number of motor units in
both supraspinatus and infraspinatus muscles in all
cases.
Spinal accessory to the suprascapular nerve transfer is an effective method to improve shoulder function in late cases of OBPP with involvement of C5–C7
or other cases where adductor muscle is not available for transfer. Needle EMG of supraspinatus and
infraspinatus muscles has to be used in all cases to
establish correct indication for this method.

A-1122 NT visual: Developing a 3D software for
nerve surgeons
Clemens Gstöttner, Cosima Prahm, Johannes Mayer
and Oskar Aszmann
CD Laboratory for Reconstruction of Extremity Function
Medical University of Vienna Vienna, Austria

Objective: In the last decades, various novel nerve
transfer strategies have been described, giving
nerve surgeons more possibilities than ever before.
Individualized surgical concepts require detailed
knowledge of lesion pattern and suitable approaches.
The goal of our project was to develop a 3D software
that helps clinicians get an overview of complex
nerve lesions in the upper extremity, and thereby
guide reconstructive decisions.
Methods: A 3D model of the brachial plexus nerves
was created in the graphics software Blender and
integrated into Unity3D, in which also the user
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interface and the program logic was implemented.
One major advantage is the possibility of transferring
this desktop program to an Android- or iOS-based
app. Literature on upper extremity nerve transfer
strategies and nerve morphology was reviewed.
Information that was deemed helpful for decisionmaking, such as axon count, fascicular structure
and nerve width, was included into the program.
Results: We established a complete and detailed 3D
model of the brachial plexus and all major nerves
going into the arm, as well as the underlying bone
structures. Our program gives the user the possibility

Journal of Hand Surgery (Eur) 43(Supplement 2)
to visualize all possible upper extremity nerve injury
patterns. In addition, it incorporates up-to-date information relevant to nerve surgery, such as axon count
for motor and sensory fibres, nerve width, fascicular
structure and nerve function.
Conclusions: Our program provides hand surgeons
with a tool to visualize complex upper extremity
nerve lesion patterns, as well as further detailed
morphologic and functional information to guide
their treatment concepts.
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Audigé Laurent, 54
Aurell Ylva, 76
Avery Emma, 52
Avidian Raffi, 121
Axelsson Peter, 88, 101, 180, 188
Ayala Gutiérrez Higinio, 164
Ayala Gutiérrez Higinio, 48
Ayala Gutierrez Higinio, 33
Azevedo Filho Fernando A. S., 94
Bæk Hansen Torben, 176, 178
Baas M., 165
Bacle Guillaume, 22, 56
Bae Joo-Yul, 40
Baglan Yentur Songul, 128
Bahm Jörg, 96
Baik Cho Álvaro, 74
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Ibsen Sörensen Allan, 188
Idowu Akinyemi, 174
IJsselstein C. B., 18
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Simón Pérez Clarisa, 136
Simeonov Nikola, 127

Singh Harvinder P., 184
Singh Sanmeet, 52
Singh Swapnil, 78
Skotak Cece, 37
Slijper H., 94
Slijper H. P., 82
Slijper H. W., 207
Slijper Harm, 133
Slijper Harm P., 145, 197
Sluis-Cremer Tim, 85
Smarrelli Davide, 192
Smit X., 82
Smith Belinda, 189
Smith Hayley, 150
Smith Timothy R., 61
Soelberg Vadstrup Lars, 194
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