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A B S T R A C T

Objective: The purpose of our study is to evaluate thumb function and appearance after surgical cor-
rection of Wassel type III thumbs polydactyly.
Methods: We have reconstructed 28 cases of Wassel type III duplication thumbs, in which the dupli-
cated digits were equal or almost equal in size by ablation of a radial digit. The extra thumb is osteotomized
at the bifurcation level and excised except for the distal bone fragment supporting the nail bed and fillet
flap. Meanwhile, the nail of the retained thumb should be reserved completely, and if the nail has rel-
atively poor appearance it should be repaired by nail lengthening surgery. Eighteen cases were followed
up for more than 3 years and were available for assessment using the Japanese Society for Surgery of
the Hand evaluation form. The average age at follow-up was 5 years. The size of the nail and distal phalanx
was measured to assess the growth of the thumb.
Results: An average functional point was 12 points (maximum 14 points) and the cosmetic score aver-
aged 3.6 (maximum4points) after the assessment. Slightly small nailswithout a central ridgewere deemed
acceptable. Second revision surgery is seldom. Long-term results after surgical reconstruction for dupli-
cation thumbswere excellent, and all patients and parents were satisfiedwith the cosmetic and functional
results.
Conclusions: This procedure is a helpful and effective way to provide functional and aesthetical thumb
for Wassel type III duplication thumbs.

© 2016 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Thumb polydactyly is a relatively common congenital hand ab-
normality. In 1969, Wassel provided a simple, effective classification
system for the different phenotypic variations in radial polydac-
tyly based on the level of skeleton duplication [1]. Wassel type III
duplication thumbs occupies a certain proportion in it and is one
of the difficult types for reconstruction surgery, especially in these
duplication thumbs that are equal or almost equal in size.

The aim of surgical intervention that addresses duplication
thumbs is to obtain a stable, mobile thumb of appropriate shape
and adequate size. Dijkman et al. recommended a reliable assess-
ment system—the Japanese Society for Surgery of the Hand (JSSH)—to
evaluate functional and aesthetic outcomes after surgery for radial
polydactyly by comparing several assessment systems [2]. Based on
the Wassel classification and JSSH assessment system, the purpose

of our study is to introduce our technique that can maintain sta-
bility of the IP joints and appearance with acceptable results.

2. Methods

2.1. Surgical technique

Under general anesthesia, a new clinical evaluation, including the
size of the nails of the two thumbs, and the passive mobility of the
metacarpophalangeal (MCP) and the interphalangeal (IP) joints, was
measured by one of the authors. After a zigzag skin incision and sub-
cutaneousdissection (Fig. 1A),we removed the entirenail of the radial
thumb and delimited an ungual soft tissue flap harvested from the
radial edge. Thenail of theulnar thumbduplicatewas therefore totally
preserved. If the nail of one of the thumbs is more than 70% of the
contralateral normal, thumb nail width, it is retained in its entirety
with excision of the other nail [3]. When the nail width is less than
70% of the contralateral normal, a nail lengthening surgery is needed
[4]. Depending on the length of the contralateral fingernail, we de-
signed a small rectangle excision whose size ranges between 2 and
3mm, and the distance from the distal border of the eponychium is
about 5mm (Fig. 1A). At the level of subcutaneous vascular network,
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the rectangle sitewas de-epithelialized. After a small retractor sepa-
rated the eponychium from the nail matrix, we could slide the
eponychial flap proximally and suture two ends by PDS® 6.0.

The radial ligament and periosteum from supernumerary thumb
should be spread apart gently but ended in the distal bone frag-
ment supporting the nail bed and fillet flap to augment the retained
ulnar duplicate. The extra thumb is separated and osteotomized at
the bifurcation level and the distal bone fragment attached liga-
ment and periosteum is fixed to retained thumb bone whose distal
radial bone piece was excised and then a suitable Kirschner wire
should be used to fix them. When the angular deformity of the in-
terphalangeal joint is >30° [5,6], a corrective closingwedge osteotomy
is performed at the proximal phalanx of the retained thumb, and
the osteotomy site is held by advancing the transarticular Kirschner
wire (Fig. 1B). If the angle of the IP joint was greater than 20° but
less than 30°, the radial collateral ligament restoration was done,
as a small amount of angulation at the IP joint can be corrected by
transferring the soft tissues from the radial digit.

We thenproceeded to suture theperiosteumto theboneusingPDS®
5.0 sutures. We concluded with reinsertion of the extensor apparatus
and the flexor pollicis longus tendon with stitches at the metaphysis.
Skin closureof the radial flapwasperformedwith separate stitchesusing
PDS® 6.0 (Fig. 1C and 1D). The thumb was immobilized and pro-
tected within a light plaster support for 4 weeks after surgery. All
procedures were performed by the same surgeon and two assistants.

2.2. Demographics

Between 2010 and 2012, twenty eight patients presenting type
III thumb duplication were operated in our department (Fig. 2A).
There was one case who had a family history of thumb polydactyly
in first-degree relatives. Five cases with extra thumb obviously

smaller than the other were treated by an ablation of the smaller
digit. And four cases did not follow up over 3 years. The above 10
cases were excluded from this study. The remaining 18 cases in-
cluded 12 duplication of the right thumb and 6 duplications of the
left. The median age at surgery was 12 months (range: 6 months–
35 years) including two adults surgeries. Ten were male. In all the
cases, patients should have 2 digits with equal or almost equal size
and anteroposterior x-rays of the thumb were done.

The 18 patients operated with this technique were followed up
for amean of 47months (range: 36–60months). The clinical results
were assessed functionally and aesthetically using an evaluation form
for duplication thumbs provided by the Japanese Society for Surgery
of theHand (Table 1). Functional assessment outcomes, including ab-
normal alignment, instability, active flexion, and extension lag at the
level of the IP andMCP joints, aswell as palmar abduction at the level
of MCP and CMC joints, were measured and scored. Although aes-
thetic assessment is subjective, it is also an importantmeasure of the
success of the procedure. Cosmetic evaluation was done in terms of
surgical scar and nail deformity. Themaximumwidth and the length
of the fingernail weremeasured and compared to the other side. The
result was considered excellent if the score was 20, good if the score
was greater than 16 points, fair if the score was between 14 and 16
points, and poor if the score was less than 13 points. The study was
approved by our hospital and oral patient consent was obtained.

3. Results

There were no early postsurgical complications in all cases
(Fig. 2B). A detailed outcome is shown in Table 2. There was no sec-
ondary surgery in 18 patients until now. In six cases, the oblique
wedge osteotomy of the proximal phalanx had been done. Fifteen
cases had relocated surgery of flexor pollicis longus (FPL) tendon

Fig. 1. Schematic depiction of surgical techniques. (A) A zigzag incision on the thumb and a small rectangle excision in nail lengthening surgery if the nail width is less than
70% of the contralateral normal. (B) Awedge osteotomy is performed to correct the angular deformity and the distal bone fragment from supernumerary thumb is supporting
the nail bed and making the distal phalange bigger and wider. (C) Skin closure was performed and the Kirschner wire fixed in osteotomy site. (D) Skin closure on the volar.
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