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SUMMARY
Thumb polydactyly is the most common 
type of polydactyly in the hand. There is 
a variety of surgical procedures for the 
treatment. The aim of this study is assess-
ment of the effectiveness of Bilhaut proce-
dure and its modifications in hand surgery.
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Introduction
Preaxial polydactyly is the most common 
congenital malformation of the hand. It is 
characterized by a typical duplication of 
the first hand ray. The prevalence of this 
condition is 8 cases in 100.000 newborns 
(Grünert 1999).

Wessel`s classification for preaxial poly-
dactyly is commonly used. It defines seven 
types of polydactyly, basing on duplication 
of a certain finger segment. Thumb dupli-
cation is a serious condition accompanied 
in most cases by a certain degree of hypo-
plasia and may include either collateral 
ligament deficiencies, abnormal extrinsic 
tendon anatomy, soft tissue abnormalities 
are often present (Flat 1994).

There is a variety of surgical procedures 
for that problem. In case of normally formed 
one of the thumbs, resection of residual 
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finger is acceptable. If indicated it should 
be followed by deformity correction through 
the osteotomy and ligament reconstruction 
(Patel et al. 2013). Still, this approach can`t 
be used in cases of severe dysplasia or hypo-
plasia of both thumbs, since it cannot lead 
to a satisfactory anatomical and functional 
outcome (Ogino et al. 1996; Larsen and 
Nicolai 2005).

Bilhaut first reported his alternative ap-
proach to reconstruction of Wessell`s type 
I–II polydactyly method at French Surgical 
Congress in 1889. Surgical procedure was 
based on distal dysplastic counter phalanx-
es marginal resection followed by alignment 
and formation of a new phalanx.

Later on, an extended Bilhaut procedure, 
known as Bilhaut-Cloquet method, used 
for preaxial deformities type III–IV, was 
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reported. In case of duplication of both 
distal and proximal phalanxes of a thumb 
incisions are performed from palmar and 
dorsal sides. Both distal and proximal pha-
lanxes are resected; coaptation of residual 
fragment and a nail bed reconstruction is 
performed. Wires are used for osteosynthesis 
(Tonkin and Bulstrode, 2007).

Aim
Assessment of effectiveness of Bilhaut proce-
dure and its modifications in hand surgery 
is an aim of this survey-study.

Material and methods
Nineteen patients in 6 years period (includ-
ing 2016) were surgically treated with im-
plementation of Bilhaut procedure princi-
pals at Republican Hand Surgery Center 
(Minsk Clinical Hospital #6). The proce-
dure was performed for 14 male and 5 fe-
male patients in the age group from 6 month 
to 2 years of age.

According to Wessel`s classification, type 
II was diagnosed in 7 cases, type III in 1 case, 
type IV in 10 cases and type VII in 1 case.

Original Bilhaut procedure was performed 
in 7 cases. Resection of thumb hypoplastic 
distal counter phalanxes was performed. After 
that, coaptation of the tufts was performed 
in the manner providing their matching. 
Kirschner wires were used for osteosynthe-
sis. Special attention was given to coapta-
tion of nail beds. Nail bed was sutured with 
Prolen nidle 5-0 or 6-0. Taking in consider-
ation little age of the patients in postopera-
tive period immobilization of wrist, forearm, 
and elbow was done for 4–5 weeks. Stitch-
es were removed on day 14. After cast re-
moval, wires were extracted and active ex-
ercises were initiated aimed on increasing 
of amplitude of movements in thumb joints.

Original Bilhaut-Cloquet procedure was 
performed in 4 cases. Z-incision was used on 
both dorsal and palmar sides of a duplicated 
finger. After that longitudinal osteotomy of 
distal and proximal phalanxes were per-
formed. Inner fragments were evacuated. 

Tendon resection of a one part of duplicated 
tendon of flexor pollicis longus muscle was 
performed in 2 cases. At this stage coaptation 
of distal and proximal tufts was performed 
followed by osteosynthesis with Kirschner 
wires or transossal sutures. The adjustment 
was controlled both visual and on X-ray. 
Suturing of dorsal aponeurosis was done. 
Wound was closed in layers. Additional 
attention was given in the course of opera-
tion to a fine alignment of fragment in area 
of articulating surfaces. Aftercare included 
upper limb immobilization with a portable 
cast splint. Sutures were removed on day 14. 
5–6 weeks later wires were removed after 
X-ray control and a course of physiotherapy 
initiated.

As an alternative to Bilhaut-Cloquet pro-
cedure, its two-stage modification was sug-
gested in 4 cases. At the first stage of pro-
cedure a surgical syndactyly of hypoplastic 
fingers was performed. Three months later, 
at the second stage the rest of the proce-
dure similar to the described above was 
done solely from the dorsal incision. In the 
course of procedure, palmar neuro-vascular 
bundles and tendons were not disturbed.

Shortening of one proximal phalanx due 
to the difference in length in three cases Wes-
sel`s type IV preaxial polydactyly cases (two 
patients) and Wessel`s type VII (one patient) 
in addition to Bilhaut-Cloquet procedure 
was done. In one case type VII polydactyly 
resection of additional middle phalanx was 
performed.

In one case, Wessel`s type IV polydactyly 
severely affected one distal phalanx and it 
was completely resected while the rest of the 
procedure was typically completed.

On early stages of our implementation of 
Bilhaut-Cloquet procedure Kirschner wires 
were used for osteosynthesis. Now we give 
preference to ligature fixation of bone frag-
ments. After reposition of proximal phalanx-
es transossal absorbable 3-0 ligatures were 
placed through the channels preliminary 
made at the same level with Kirschner wires 
0.6 mm in diameter and tired (Figures 1 and 
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2). This was enough for fixation of proximal 
phalange fragments.

Results
There was observed edge necrosis of pal-
mar skin flap of a newly-formed thumb 
in one patient after standard Bilhaut-Clo-
quet procedure with wire fixation of prox-
imal phalanxes tufts. This complication 
was caused by an excessive skin tension 
in the wound due to inadequate skin ex-
cision and postoperative oedema. Never-
theless, the wound healed via secondary 
intention and it did not affect long-term 
result. No other complications in postop 
were detected.

Long-term results were scrutinized in the 
period from six month to six years postop.

The functional and esthetic outcome 
was assessed by parents with the help of 
visual analog scale in the range of results: 
“perfect”, “good”, “satisfactory” and “un-
satisfactory” in percentage. In addition 
amplitude of active and passive movement 

Figure 1. Transossal osteosinthesis due to absorbable ligature fixation.

Figure 2. Suture of a dorsal aponeurosis.

in MCP and IP joints was measured and 
X-ray was performed (Figure 3).

Result was “perfect” in 8 cases, “good” 
in 10 cases and “satisfactory” in one case. 
No “unsatisfactory” results were obtained.

Figure 3. X-ray examination after two-stage modifica-
tion of Bilhaut-Cloquet procedure (follow up 5-years).
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The best movement amplitude in IP joint 
with “minimally limited” to “not limited” 
result was achieved in standard Bilhaut 
procedure (in type II). In Bilhaut-Cloquet 
procedure (III, IV, VII type) almost in all 
cases IP joint was restricted in a different 
degree.

Almost all patients had a dorsal linear 
thickening (scar-associated) on a nail plate 
without significant cosmetic defect. In some 
cases this line was barely visible (Figure 4).

Discussion
There is a variety of surgical procedures 
used for treatment of duplicated thumb.

Practical clinical interest is focused on 
preaxial polydactyly associated with high-
grade hypoplasia, including cases with de-
formity at the level of MCP and IP joints.

As known, simple removal of the addi-
tional finger-thumb is not enough and in 
many cases leads to residual deformity. As 
a rule, such surgeries cause postop zigzag 
deformity, which can be hardly corrected 
later (He and Nah 2016).

The advantage of Bilhaut-Cloquet pro-
cedure over ablation with reconstruction 
is two-fold. First, this procedure allows for 
the recreation of a thumb of near-normal 
size from two hypoplastic components since 
precise amount can be taken from each 
thumb for reconstruction. Second, since the 
collateral ligaments are not violated during 
the central wedge resection, stability of the 
IP and MCP joints is maintained, which is 

Figure 4. Aesthetic outcome after two-stage modifica-
tion of Bilhaut-Cloquet procedure (follow up 5-years).

important in pinch and grip functions (Guo 
et al. 2013).

Basing on our practical experience match-
ing of congruence in joint junctions’ surfac-
es is a crucial point for further functional 
outcome. Removal of a duplicated part of 
a flexor pollicis longus tendon did not show 
any difference in the outcome.

We modified Bilhaut-Cloquet procedure 
into two stages, when at the first stage only 
the skin was excised and the syndactyly was 
achieved by suturing counter fragments 
together. Three months later the second 
stage was done from the dorsal incision 
with the performance of a core stage of 
Bilhaut-Cloquet procedure. This type of 
operation we implemented to avoid the 
necrotic complications. The benefit of this 
method is that it avoids interference into 
palmar neuro-vascular bundles. Thus, the 
risk of postop complications was minimized.

In our practice we used both Kirchner 
wires and transossal absorbable sutures for 
ostheosynthesis of repositioned tufts and 
found sutures to be more practical in use. It 
is based on the fact that transossal sutures 
provide stable tuft fixation, simplify postop 
management, and avoid manipulations for 
wires or other transossal fixators’ removel.

Conclusions
Bilhaut procedure and its modifications in 
case of dysplastic and hypoplastic finger 
duplications is a procedure of choice. This 
type of procedure leads to appropriate func-
tional cosmetic outcomes.

Modified two-stage Bilhaut-Cloquet pro-
cedure can be used as an alternative to the 
classical one.
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