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Abstract

Purpose: This study was performed to evaluate a modified
method of reconstructing the thumb abduction function in
children undergoing surgical treatment of thumb duplica-
tion.

Methods: This retrospective study included 33 children (38
thumbs) with Wassel type Il to VII thumb duplication who
underwent excision of the polydactylism and osteotomy of
the preserved thumb. Among them, 16 children (19 thumbs)
underwent reconstruction of the attachment of the articular
capsule and collateral ligament of the metacarpophalangeal
joint, abductor pollicis brevis and flexor pollicis brevis by the
anchor technique (Group A), while 17 children (19 thumbs)
underwent suturing the attachment of the above-mentioned
soft tissues to the periosteum (Group B). All children were fol-
lowed up for six years after surgery. The appearance, function
and joint stability of the preserved thumb were compared be-
tween the two groups; the bone alignment and development
were observed.

Results: The deformity rate of preserved thumbs and the pos-
itive rate of lateral stress test were significantly lower in Group
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Athan B (p < 0.05). The modified Tada score and the distance
of first web were significantly higher in Group A than B (p <
0.05). Flexion, extension, adduction, abduction and palmar
movement of the thumbs were good; bone alignment and
development were good and no osteophyte or anchor shad-
ow was left in the preserved thumbs in Group A.

Conclusion: Reconstruction of the abduction function using
the anchor technique is effective in children undergoing sur-
gical treatment for Wassel type Ill to VII thumb duplication
and it may be superior to the conventional technique.

Level of evidence: llI
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Introduction

Thumb duplication is a common congenital hand defor-
mity with an incidence of 0.1%"2and is usually treated by
surgery. Surgical treatment of thumb duplication should
not simply involve excision of the polydactylism but bone
alignment, joint stability, function and the appearance of
the preserved thumb should be ensured to as great extent
as possible.>* Therefore, the metacarpal, phalange, articu-
lar capsule, collateral ligament, muscle and tendon of the
thumb should be carefully reconstructed during surgery.
Improper treatment of these tissues may lead to second-
ary deformities of the thumb, such as poor alignment, first
web contracture, a residual in the preserved thumb and
nail deformity.®

However, surgical treatment of Wassel type Il to VII
thumb duplication in particular results in complications
such as deflection deformity, poor joint stability and poor
abduction function of the thumb’ (Fig. 1). This may be
related to scar contracture, deformity of bone develop-
ment, improper reconstruction of soft tissues and tissue
imbalance after reconstruction.® Especially, if the recon-
struction of the joint capsule is not reasonable, collateral
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Fig. 1 Deformity after traditional surgery.

ligament, muscle and tendon may affect the appear-
ance and abduction function of the preserved thumb.
Research has shown that the reason for needing a second
surgery for Wassel type Ill to VIl thumb duplication was
to loosen the soft-tissue sutures or because of failure to
reconstruct the original attachment in the first surgery.’
Therefore, it is of particular importance to firmly fix the
articular capsule, collateral ligament, abductor pollicis
brevis (APB) and flexor pollicis brevis (FPB) to ensure suc-
cessful reconstruction of the abduction function in chil-
dren undergoing surgical treatment of Wassel type Il to
VIl thumb duplication.

The absorbable anchor is an extraordinarily small
implant which can be firmly fixed in the bone. Thus, the
soft tissues can be effectively reconnected by the suture
of the anchor and the attachment can be firmly fixed in
the original anatomical position, which is in line with the
biomechanical requirements. This technique has achieved
good results in the reconstruction of different tendons
and ligaments of hand in adult.’®" Therefore, for the chil-
dren undergoing surgical treatment of thumb duplica-
tion, we also used the anchor technique to reconstruct the
attachment of the collateral ligament and joint capsule of
the metacarpophalangeal (MCP) joint, APB and FPB in
order to restore the abduction function of the preserved
thumb. In this study, we compared this technique with
the traditional method of suturing the attachment on the
periosteum to evaluate whether the modified method can
effectively reconstruct the thumb abduction function.

Materials and methods

The inclusion criteria were: age one to four years; Wassel
type lll to VIl thumb duplication; thumb duplication with
ulnar dominance; need to reconstruct the thumb abduction
function; and need for metacarpal or phalangeal osteotomy.
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The exclusion criteria were: age less than one or more
than four years; Wassel type | or Il thumb duplication;
thumb duplication with radial dominance; and no require-
ment for osteotomy.

Between 0O1st January 2013 and 31st December 2014,
38 children (45 thumbs) with Wassel type Ill to VIl thumb
duplication in this retrospective study underwent excision
of the polydactylism, osteotomy and abduction function
reconstruction of the preserved thumb. Among them, 18
children (22 thumbs) underwent reconstruction of the
attachment of the articular capsule and collateral ligament
of the MCP joint, APB and FPB by the anchor technique
(Group A) between 01st January 2014 and 31st December
2014, while 20 children (23 thumbs) underwent suturing
of the attachment of the above-mentioned soft tissues to
the periosteum (Group B) from O1Tst January 2013 to 31st
December 2013.

Two children (three thumbs) were lost to fol-
low-up in Group A, while three children (four
thumbs) were lost to follow-up in Group B; the remaining
were followed up for six years.

Group A

This group included 16 children (19 thumbs) aged 2.23
years (sD 0.71) (1 to 4 years). There were 11 male and
five female patients; eight right hands, five left hands and
three bilateral hands. In terms of Wassel classification,'
two thumbs were type Ill, ten thumbs were type IV, four
thumbs were type V, two thumbs were type VI and one
thumb was type VII; all were ulnar-dominant thumbs and
required reconstruction of thumb abduction function.

Group B

This group included 17 children (19 thumbs) aged 2.19
years (SD 0.70) (1 to 4 years). There were ten male and
seven female patients; nine right hands, six left hands and
two bilateral hands. In terms of Wassel classification, one
thumb was type Ill, 11 thumbs were type IV, four thumbs
were type V, two thumbs were type VI and one thumb was
type VII; all were ulnar-dominant thumbs and required
reconstruction of thumb abduction function.

Physical and radiographic examinations were performed
before surgery to confirm that the dominant thumb was
on the ulnar side and the radial thumb required excision
(Figs 2 and 3). All the surgeries were performed by YY and
there was no significant difference in general information
between the two groups (p > 0.05) (Table 1).

Surgical procedure

All the children had basic anaesthesia combined with bra-
chial plexus anaesthesia.

A U-shaped incision was made on the radial side of the
polydactylism. Then a proximally-based U-shaped flap

J Child Orthop 2021;15:97-105
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Fig. 2 Preoperative appearance.

Fig. 3 Preoperative radiograph.

Table 1 General condition between two groups

was taken to be the longest and as much fascia as pos-
sible was retained. After the flap was raised, the articu-
lar capsule and collateral ligament of the MCP joint, APB
and FPB were dissociated from distal to proximal, then a
wide rectangular fascia flap was formed. The radiographs
of both hands were compared to calculate the osteot-
omy angle of the preserved thumb. After removing the
polydactylism, the inclined metacarpal was corrected by
a V-shaped osteotomy in the metacarpal neckin order to
get it in alignment and the hypertrophic metacarpal head
was partially excised at the same time." The fracture was
fixed with one or two Kirschner-wires (1.0 mm?) (Fig.
4). The reconstruction method of abduction function of
thumb was as follows in Group A. An absorbable anchor
(Microfix, 1.6 mm; Depuy Mitek, Raynham, MA, USA) was
fixed 0.2 cm away from the radial epiphysis of the proxi-
mal phalanx basement. The direction was perpendicular
to the phalanx, which was just the attachment of the artic-
ular capsule and collateral ligament of the MCP joint, APB
and FPB. The soft tissues mentioned above were adjusted
to ensure that the thumb was in the abduction and oppo-
sition position. The joint capsule and collateral ligament
were sutured with one thread-end in the deep layer, while
the APB and FPB were sutured in the superficial layer with
the other thread-end. A lateral stress test of the MCP joint
was then performed in order to check whether the soft
tissues were firmed (Figs 4 to 6).

In Group B the dissociative articular capsule, collateral
ligament, APB and FPB were adjusted to ensure that the
thumb was in the abduction and opposition position. The
broken ends of the soft tissues above were sutured with
5-0 Prolene (Ethicon, San Lorenzo, Puerto Rico, USA) in an
8-character pattern to the periosteum of the attachment,
which was 0.2 cm far away from the radial epiphysis of
the proximal phalanx basement. A lateral stress test of the

Group A Group B Statistical value p-value

Case/thumb, n 16/19 17/19 - -
Mean age, yrs (SD) 2.23(0.71) 2.19 (0.70) t=0.151 0.881
Gender, n chi-squared = 0.351 0.554

Male 1 10

Female 7
Side, n chi-squared = 0.436 1.000

Left 8 9

Right 5 6

Both 3 2
Classification, n chi-squared = 0.895 1.000

Wassel Ill 2 1

Wassel IV 10 1

Wassel V 4 4

Wassel VI 2 2

Wassel VII 1 1
Mean operation time, mins (SD) 71.88 (9.11) 72.35(9.03) t=0.151 0.798
Mean blood loss, ml (sD) 10.06 (2.14) 10.35 (2.40) t=0.366 0.717
Mean incision healing time, days (sD) 11.38 (1.15) 11.29 (1.16) t=0.201 0.842
Mean fracture healing time, wks (SD) 5.06 (0.57) 5.05 (0.56) t=0.019 0.985
J Child Orthop 2021;15:97-105 99
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Fig. 4 Intraoperative reconstruction of the articular capsule
and collateral ligament of metacarpophalangeal joint, abductor
pollicis brevis and flexor pollicis brevis by anchor technique.

Fig. 6 Appearance immediately after surgery.
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MCP joint was then performed in order to check whether
the soft tissues were firmed.

For the Wassel IV-D type thumb duplication, when the
soft tissues were treated, we extended the incision to the
distal end of the preserved thumb and explored whether
the attachments of the flexor pollicis longus (FPL) and
extensor pollicis longus (EPL) were in the centre of the
distal phalanx basement. Usually the FPL and EPL were
divided into two bundles to the polydactylism and pre-
served thumb, respectively, and the attachments of the
preserved thumb deviated from the centre. So it was also
necessary to translocate the FPL and EPL of the polydac-
tylism to the preserved thumb to reconstruct the attach-
ments in order to strengthen the force.™ In our study, all
thumbs were ulnar dominance and the attachments of
the FPL and EPL were located on the radial side of the dis-
tal phalanx basement in the preserved thumb. Then the
bundles of the FPL and EPL from the polydactylism were
pulled to the ulnar of the distal phalanx basement in the
preserved thumb through a subcutaneous tunnel. In
Group A, an absorbable anchor was fixed on the palmar/
dorsal of the ulnar base of the distal phalanx, which was
0.2 cm away from the epiphysis (the direction was perpen-
dicular to the distal phalanx). The FPL was sutured by one
thread-end and the EPL was sutured by the other thread-
end. In Group B, the broken ends of the FPL and EPL were
sutured with 5-0 Prolene in an 8-character-pattern to the
ulnar periosteum of the attachments, respectively, which
was 0.2 cm away from the epiphysis. Next, a fusiform inci-
sion was made on the ulnar of the interphalangeal (IP)
joint in the preserved thumb. Then the redundant skin
was excised and the joint capsule and collateral ligament
of the IP joint were tightened so as to correct the radial
deviation of the distal digit. When we treated the bone
and joint, the multiple osteotomies of the metacarpal and
phalanx were necessary to maintain the alignment.’

For the Wassel VI to VII type thumb duplication, the
radial capsule of the carpometacarpal joint was sutured
routinely.

Post-surgery management and follow-up

The thumb was fixed in abduction by a forearm brace.
Anti-inflammatories were given and dressing change
was performed routinely after surgery. The stitches were
removed two weeks postoperatively. Radiographs were
taken four weeks after surgery. If the fracture had not
healed in four weeks, radiographs were taken again two
weeks later. After fracture healing, the Kirschner-wires and
brace were removed. Active and passive functional exer-
cises were then performed during the day and the thumb
was fixed by a brace at night for one month. Finally, the
brace was removed completely and the functional exer-
cises continued for one year.

J Child Orthop 2021;15:97-105



THUMB ABDUCTION FUNCTION OF THUMB DUPLICATION

JOURNAL OF
CHILDREN’S ORTHOPAEDICS

All the children underwent a six-year follow-up (once a
month in the first year and then every six months until the
last review). The following indexes were evaluated: par-
ents’ satisfaction with the thumb aesthetics; abduction,
flexion and extension function of the thumb; joint stability
(lateral stress test); fracture healing; bone development;
and anchor absorption on radiograph.

Evaluation methods

The modified Tada evaluation form for thumb duplica-
tion'® was used to evaluate the affected thumb. The thumb
was evaluated according to the range of joint movement,
joint stability, angular deformity and aesthetics (Table 2).

The distance of first web was measured by the Cam-
bridge—Keeling method" to evaluate the abduction function
of the thumb. This measurement was performed as follows:
when the thumb was fully abducent, the distance from the
ulnar edge of the IP crease of the thumb to the radial edge of
the MCP crease of the index finger was measured.

Statistical analysis

Categorical parameters are expressed as frequency and per-
centage. Quantitative data are expressed as mean and sD.
Statistical analyses of age, healing time of bone, range of
movement (IP + MCP), modified Tada score and distance of
first web were performed using the two-independent-sam-
ples t-test. The threshold for statistical significance was set
at p < 0.05. Statistical analyses of the sex, hand side, classi-
fication, rate of deformity of the preserved thumbs and rate
of a positive lateral stress test were performed using the chi-
squared test. The threshold for statistical significance was
set at p < 0.05. Statistical analyses were performed with
IBM SPSS 21.0 software (IBM Corp., Armonk, New York).

Results
Post-surgery incision and bone recovery

All incisions in this study underwent primary healing. The
phalanx and metacarpal reached clinical healing in 5.06
weeks (sD 0.56) (4 to 6 weeks). No anchor shadow or
epiphyseal injury was seen on radiographs and the bones
developed normally (Figs 7 and 8).

Table 2 Modified Tada evaluation form

Score* 2 points 1 point 0 point
?I?)’l%ﬂecorf;“o"eme”t > 70% 50% to 70% <50%

Instability - Negative Positive
Malalignment <10° 10° to 20° > 20°

Aesthetic Acceptable  Mildly deformed  Grossly deformed

*evaluation: = 5, good; 4 or 3, fair; < 2, poor

fvalue expressed as a percentage of the contralateral normal thumb
movement

IP, interphalangeal; MCP, metacarpophalangeal

J Child Orthop 2021;15:97-105

Recovery of thumb appearance

Soft and lightly coloured linear scars were present with no
eminence. The skin flap at the incision was slightly bloated
in two thumbs. The circumference of the preserved thumb
was about 0.36 cm (sD 0.08) (0.3 to 0.5 cm). smaller than
that of the contralateral normal thumb. The appearance of
the thumbs was satisfactory according to parents in 28 dig-
its. Appearance was slightly bloated in two thumbs, how-
ever, it was judged acceptable. The parents considered that
eight thumbs had a deviation deformity that affected the
function and required a secondary surgery (Figs 9 to 11).

Post-surgery functional recovery

The mean range of flexion and extension of the (IP + MCP)
jointin Group A and Group B was 164.84° (sp 63.80) and
162.84° (sb 63.80), respectively. No significant difference
was detected between the two groups (t = 1.62; p = 0.11

Fig. 7 Radiograph six years after surgery (positive).

Fig. 8 Radiograph six years after surgery (lateral).
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Fig. 9 Function of the thumb six years after surgery one.

Fig. 10 Function of the thumb six years after surgery two.

Fig. 11 Function of the thumb six years after surgery three.
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> 0.05), but the value was slightly higher in Group A than
Group B. Based on this data, the ranges of flexion and
extension of the preserved thumbs after the modified sur-
gery cannot be considered significantly better than those
after traditional surgery (Table 3).

A positive lateral stress test of the MCP joint occurred
in two thumbs in Group A and eight thumbs in Group B.
This difference between the two groups was statistically
significant (chi-squared = 4.89; p = 0.03 < 0.05), and the
value was significantly lower in Group A than Group B.
This data indicates that the rate of a positive lateral stress
test of the MCP joint of the preserved thumbs is signifi-
cantly lower after the modified surgery than the tradi-
tional surgery (Table 3).

Deformity of the preserved thumbs occurred in one
case in Group A and seven cases in Group B. All the defor-
mities were in an ulnar deviation of the MCP joint and a
radialis deviation of the IP joint. There was a significant
difference between the two groups(chi-squared = 5.70; p
= 0.02 < 0.05), and the value was significantly lower in
Group A than Group B. That is to say, the rate of deformity
of the preserved thumbs is significantly lower after the
modified surgery than traditional surgery (Table 3).

The mean modified Tada scores of the preserved
thumbs in Group A and Group B were 6.79 (sD 0.42)
and 5.47 (sb 2.04), respectively. A significant difference
was present between the two groups (t = 2.76; p = 0.01
< 0.05). The data showed that the modified Tada scores
were significantly different between the two groups, and
the value was significantly higher in Group A than Group
B. That is to say, the modified Tada scores of the preserved
digit are significantly higher after the modified surgery
than the traditional surgery (Table 3).

The mean distance of first web in Group A and Group
B was 2.44 cm (sp 0.11) and 2.31 cm (sp 0.08), respec-
tively. A significant difference was present between the
two groups (t = 4.37; p = 0.00 < 0.05), The data showed
there was a significant difference in the distance of first
web between the two groups, and the value was signifi-
cantly higher in Group A than in Group B. That is to say,
the abduction function of the preserved thumb was sig-
nificantly better after the modified surgery than the tradi-
tional surgery (Table 3).

Discussion

We retrospectively reviewed 33 children (38 thumbs) with
Wassel type Il to VII thumb duplication who underwent
modified surgery and traditional surgery. The positive results
obtained from the cases revealed a lower rate of deformity
and better abduction function in the preserved thumbs after
the modified surgery. We also suggest the surgery time,
indications and announcements for the modified surgery.

J Child Orthop 2021;15:97-105
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Table 3 Evaluation indexes post-operation between two groups

Group A Group B Statistical value p-value
Case/thumb, n 16/19 17/19 - -
Mean range of movement, ° (sD) 164.84 (3.80) 162.84 (3.80) t=1.620 0.114
Instability (+), n (%) 2(10.52) 8 (42.11) chi-squared = 4.886 0.027
Malalignment, n (%) 1(5.26) 7 (36.84) chi-squared = 5.700 0.017
Mean Tada score (SD) 6.79 (0.42) 5.47 (2.04) t=2.757 0.009
Mean distance of first web, cm (sb) 2.44 (0.11) 2.31 (0.08) t=4.367 0.000

Application of anchor technology

For Wassel type Ill to VII thumb duplication, not only
should the polydactylism be excised but an osteotomy
should also be performed to restore the alignment.'®#
Additionally, the joint capsule, collateral ligament, APB
and FPB should be reconstructed to the attachment in
order to restore the joint stability and abduction function
of the thumb.'®2223 |n traditional surgery, the broken ends
mentioned above were usually sutured to the aponeurosis
around the attachment or the periosteum at the attach-
ment position when the joint capsule, collateral ligament,
APB and FPB were reconstructed. However, this could not
achieve a strong fixation between the tendon and bone.
The soft tissues would easily become imbalanced, even-
tually leading to thumb deviation and poor abduction
function. Therefore, we performed the osteotomy at the
metacarpal or phalanx according to the angle of thumb
deviation and the anchor technique was used to recon-
struct the attachment of the joint capsule, ligament and
tendon in order to restore the normal anatomical position
of the attachment and achieve a better fixation between
the tendon and bone.

In this study, we found that after repair by the anchor
technique, the modified Tada score, thumb abduction
function and MCP joint stability were significantly better
than traditional surgery. The incidence of thumb defor-
mity was significantly lower than traditional surgery. This
could be explained by the firm fixation of the anchor
technique. The screw of the anchor had a strong hold-
ing force when it was drilled into the bone cortex. The
suture was a high-strength polyester thread, which could
restore and increase the strength of the ligament and ten-
don. The suture could replace the ligament and tendon
to bear tension in the early stage. In addition, the fixation
of the anchor was beneficial to ensure a tight connection
between the joint capsule, ligament, tendon and bone,
which conformed to the biomechanical requirements.
Anchor fixation thus allowed the joint capsule, ligament
and tendon to more easily achieve balance and increased
the lateral stability of the joint. Finally, the anchor could
shorten the time of external fixation after surgery and allow
the children to perform functional exercises at an early
stage. The anchor is 1.6 mm in diameter, which matches
the size of the metacarpal and phalanx of the thumb, so
it does not readily and accidentally injure the epiphysis

J Child Orthop 2021;15:97-105

or other tissues. The absorbable anchor in this study had
good compatibility with the bone and no rejection in
the children, reducing injury of the epiphysis. However,
there was no significant difference in the ranges of thumb
flexion and extension compared with traditional surgery.
This was related to application of the anchor technique to
reconstruct the abduction function of the thumb and had
little effect on flexion and extension function.

Surgery time

Many factors influence the choice of surgical timing for
thumb duplication, such as the bone development of the
children, the complexity of the deformity and the surgeon’s
proficiency and experience. The optimal surgery time is
still controversial. Cabrera Gonzélez et al” investigated 99
children who had undergone surgical treatment of thumb
duplication and found that there were few complications
if the surgery had been performed before one year of age.
Considering the high technical skill required if the surgery
was performed before the child was six months old, they
recommended that an appropriate surgery time was seven
to 12 months of age. However, Hassan et al** and Engel-
hardt et al?® reported that in some children with complex
thumb duplication, the articular structure was not clear
on the radiograph before one year and the osteotomy and
reconstruction of the articular surface, tendon and liga-
ment was often required during surgery. They suggested
the first surgery should be performed older than one year.
We consider that the development of tissues is not mature
at too early an age. If the surgery is performed too early,
it is difficult to distinguish the abnormal tissues structure
and physiological function, making the reconstruction dif-
ficult to be complete. In addition, it is difficult for a child
to cooperate with functional exercises after surgery at an
early age. Adversely, if the surgery is performed too late,
the development and function of the thumb would be
abnormal. This may not only cause many inconveniences
in daily life but also place great psychological pressure on
children and their families. Therefore, we suggest that 1.5
to 3.0 years old is an appropriate time for surgery. The
soft tissues gradually mature and can be clearly identified
at these ages. More importantly, the size of the anchor
matches the metacarpal and phalanx of children at these
ages, which results in minimal bone destruction and
epiphyseal injury. At this age the children can be more

103


https://www.baidu.com/link?url=599KAPSW5r8Ox2V3zwiBDqyvBHDsw0JL2ZfgGObgdmmxkE85ISqvKlPzemvcwX1q6woBghglRI44HTWCvPOQ7-uhrjnDGRdwBB46uMtNrNCkgGAPaA6TdTFVfUj1JWMu64-nsw-nnSvMIKCXsdB-3_&wd=&eqid=e6c9092600020b84000000025e8fe6fa

(" JOURNAL OF
1CH|LDREN'S ORTHOPAEDICS

THUMB ABDUCTION FUNCTION OF THUMB DUPLICATION

easily encouraged to cooperate with the postoperative
functional exercises.

Notes on the anchor technology

Bilateral hand radiograph examination can be performed
to determine the level and angle of osteotomy, which
is the most important in all preoperative examinations.
B-ultrasound examination has a certain diagnostic basis
for understanding the dynamic system of the tendons in
children with thumb duplication.?¢ This imaging tech-
nique can help to judge the route of the tendons and
reconstruct the tendons during the surgery.

The thumb should be in the maximum abduction posi-
tion when the tension of the joint capsule, ligament and
tendon are adjusted by the anchor. The anchor is fixed in
the radial centre about 0.2 cm away from the epiphysis of
the proximal phalanx basement. The direction is perpen-
dicular to the phalanx.

The epiphysis can be clearly visualized during surgery
and attention should be paid to avoid epiphyseal injury
when implanting the anchor.

After anchor fixation and suturing, the broken ends
of the tendon and ligament can be strengthened and
sutured to the soft tissues at the attachment with 5-0 Pro-
lene to increase the security of the fixation.

Indications

For thumb duplication in children undergoing surgical
treatment, it is usually required to reconstruct the thumb
abduction function. If there are no primary diseases that
cannot tolerate the surgery, all thumb duplications of
Wassel type Ill to VIl in children between 1.5 to 3.0 years
should be operated on using the traditional or modified
surgery.

Limitations

During the analysis of our results, we identified some lim-
itations of this study. We conducted a retrospective evalu-
ation of surgically treated patients only. We neglected the
measurement of strength in the preserved thumb such as
the force of grip and pinch, and this index could reflect
the strength of the reconstructed ligament and tendon.
The cases in the study were relatively small and the fol-
low-up time was relatively short. These limitations will be
improved in our future research.

In conclusion, thumb alignment is corrected by oste-
otomy when surgically treating thumb duplication in
children. The thumb abduction function can be well recon-
structed when the tension of the joint capsule, ligament,
APB and FPB are effectively adjusted by the anchor tech-
nique and the soft tissues mentioned above are firmly fixed.
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