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Congenital syndactylies account for 1 to 2 out of 2000 
birth defects. Although several types of syndactylies 
exist, we only studied embryonic syndactylies. The goal 
of our study was to compare 2 types of coverage flap 
for the reconstruction of the finger web spaces: a volar 
flap described by Blauth and a dorsal flap described 
by Gilbert. Between 1993 and 2015, children affected 
by simple and complex syndactylies (partial or 
complete) were treated in 2 french pediatric hospitals 
and were selected for our analytic, comparative, 
retrospective review. The 2 hospitals used different 
surgical techniques: one used a volar flap described 
by Blauth and the other a dorsal flap described by 
Gilbert. The children were followed up to look for 
signs according to the stages of the Classification of 
Withey and to evaluate a global result according to the 
score of Withey. Our secondary criteria of judgement 
were the aspect of the surgical scar according to the 
VSS (Vancouver Scar Scale) and the satisfaction of 
the parents and children. The age of the children, 
need for a surgical revision and time of last follow-
up were also studied. We found statistically significant 
differences between group I (volar flap) and group II 
(dorsal flap) in favor of the volar flap: higher scores of 
Withey (even when the number of commissures was 
increasing) and better VSS (regardless of the number 
of web spaces treated). There was no statistically 
significant difference between the 2 groups in terms of 
age, follow-up, or rate of surgical revision. All in all, 
the volar flap presented less sequelae in terms of scar 
retraction. Regardless of the flap used, the cosmetic 
results of the full-thickness skin graft used impacted 
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the result both on the receiving site (dyschromia, 
hairiness) and the donor site. 
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INTRODUCTION

Congenital defects represent 1% of all birth, and 
congenital syndactylies 1 to 2 births out of 2000 
(1,2). They belong to type II according to Swanson 
and IFSSH (International Federation for Societies 
for Surgery of the Hand) classifications (3,4,5,6). 
Type I syndactylies according to Temtamy-
McKusick classifications are the most common 
(7,8,9). Embryologic syndactylies happen during 
the 7th week of pregnancy due to a lack of 
apoptosis between the digits (8,9). Different types 
of syndactylies can be encountered: incomplete 
or complete, simple or complex (fusion of the 
distal phalanx sometimes associated to vascular or 
nervous defects) (10,11). Last types of syndactylies 
are those associated to other birth defects or 
syndroms (7).

Syndactylies are usually operated between 12 to 
18 months of age in order to improve the function 
of the hand. If several web spaces are affected, they 
should be operated before the age of 1 and even 
earlier if the 1st web space is affected (10,11,12) 
or when there is a significant difference of length 
between the 2 affected digits like between the 4th 
and 5th digits (10,13). Indeed, a difference of length 
will lead to an axial deviation and then a flexion 
deformity (10).

The goal of the surgical procedure is to recreate 
a web space as functional and cosmetic as possible 
without creep or retraction (14). The original 
surgical technique combines coverage flaps and 
Z-shaped incisions to separate the digits as well 
as skin grafts to fill the lack of skin created by 
the separation of the digits (4,15,16). However, 
some post-operative complications are sometimes 
reported such as: scar retractions, web creep, 
hairiness, dyschromia of the grafted zone (17), nail 
dystrophies and a psychological impact due to the 
imperfect cosmetic result of the operated hand (14).

To reduce complications, several flaps have been 
described with or without an associated skin graft: 
dorsal (18,19), volar (20,21), omega-shaped (22,23), 
diamond-shaped losangique (24), rectangular (25) 
and V-Y flaps (26,27).

The hypothesis is that the dorsal flap is equivalent 
to the volar flap for the web space.

This study compares 2 types of coverage flaps for 
the treatment of syndactylies: volar flap described 
by Blauth (21) versus dorsal flap described by 
Gilbert (28), in terms of scar retraction, global 
aspect of the scar, complications, rate of surgical 
revision, and satisfaction of the children and their 
parents.

MATERIAL AND METHODS

Between 1993 and 2015, children presenting an 
embryonic syndactyly were operated in 2 French 
pediatric hospitals and were selected for our 
analytical, comparative, retrospective study. After 
separation of the digits, the newly formed web space 
was reconstructed using a different coverage flap in 
the 2 hospitals. In the group I, a volar flap described 
by Blauth was performed (21), in group II a dorsal 
omega-shaped described by Gilbert was used (28).

Children presenting syndactylies due to 
burns or from amniotic band constrictions were 
excluded, as well as syndactylies resulting from 
polymalformative syndroms.

A total of 25 children were included among 
which 20 males (10 in each hospital) and 5 girls (3 
in group I and 2 in group II). A family history of 
syndactylies existed in 6 cases. Twenty right hands 
(8 for the volar flap and 11 for the dorsal flap) were 
operated. 20% of the syndactylies were bilateral (5 
out of 25 children in both hospitals). A total of 35 
syndactylies were separated (17 in group I and 18 
in group II). 

In group I, the 3rd web space was the most 
frequently affected (76.5%), followed by the 2nd 
web space (11.75%), the 4th web space (11.75%) 
and the 1st web space (0%). In group II, the 3rd web 
space was also the most frequently affected (66.7%), 
followed by the 2nd web space (22.2%), the 4th 
web space (5.55%) and the 1st web space (5.55%) 
(Figure 1). In group I, there were 47% of type A 
syndactylies, 29.4% of type B syndactylies, 5.9% 
of type C syndactylies and 17.6% undetermined 
according to Malek’s Classification. In group II, 
there were 33.3% of type A syndactylies, 33.3% of 
type B syndactylies, 27.8% of type C syndactylies 
and 5.5% undetermined according to Malek’s 
Classification (Figure 2).
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Both surgical techniques aimed at separating 
the two digits and reconstructing a new web space 
without scar contracture, creep or surgical revision. 
The goal of the coverage flaps was to create new 
web spaces as close to normal as possible. A native 
web space presents a dorsal slope at a 45° angle 
reaching from the head of the metacarpal to the half 
the length of the proximal phalanx. On the volar 
aspect, the web space stops halfway between the 
Proximal Inter-Phalangeal joint (PIP) and the distal 
volar crease. Syndactylies affecting 2 adjacent web 
spaces were separated in 2 consecutive operations 
to avoid vascular complications of the central digit.   

In group I, the reconstruction of the web space 
was performed using a volar flap described by 
Blauth (21) and in group II using a dorsal flap 
described by Gilbert (28).

In both groups, the procedure was performed 
under general anesthesia. The child was in dorsal 
decubitus, arm at 90° of abduction on an arm 
table. The incisions were drawn at the beginning 
of the procedure using a surgical skin marker 
to limit the dorsal and volar flaps. A pneumatic 
tourniquet was inflated at a pressure depending on 
the systolic pressure of the child. After performing 
Z-shaped incisions, the dissection was performed 
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Figure 1: Global percentage of web spaces affected of embryonic congenital syndactylies:  

a) In group I, b) In group II. 

 

 

 

 

Figure 2: Distribution of the syndactylies according to Malek’s classification:   

a) In group I, b) In group II. 

Type A: Syndactylies where the digit is joined all the way to the fingertip.   

Types B: Syndactylies where the fingers are joined to the middle phalanx. 

Type C: Syndactylies where the fingers are joined to the proximal phalanx. 

ND: Undetermined. 
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Fig. 1. – Global percentage of web spaces affected of embryonic congenital syndactylies: 
a) In group I, b) In group II.

19 

 

Figures 

 

Figure 1: Global percentage of web spaces affected of embryonic congenital syndactylies:  

a) In group I, b) In group II. 

 

 

 

 

Figure 2: Distribution of the syndactylies according to Malek’s classification:   

a) In group I, b) In group II. 

Type A: Syndactylies where the digit is joined all the way to the fingertip.   

Types B: Syndactylies where the fingers are joined to the middle phalanx. 

Type C: Syndactylies where the fingers are joined to the proximal phalanx. 

ND: Undetermined. 

a b 

a b 

Fig. 2. – Distribution of the syndactylies according to Malek’s classification: a) In group I, b) In group II.
Type A: Syndactylies where the digit is joined all the way to the fingertip. Types B: Syndactylies where the fingers are 

joined to the middle phalanx. Type C: Syndactylies where the fingers are joined to the proximal phalanx.
ND: Undetermined.
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deviation of 5.72) and 21.18 months in group II 
(standard deviation of 19.66) (p=0.5408).	

progressively using magnifying glasses, and the 
different flaps created with care to preserve the 
adjacent vascular elements (10)

When a bony fusion of the distal phalanx existed, 
it was separated using a number 11 surgical blade 
and a Buck-Gramcko skin plasty was performed 
(29). Once the 2 digits were separated, the lateral 
flaps obtained from the Z-shaped incisions were 
used to cover most of the exposed tissues exposed 
on the lateral aspects of the fingers. For the parts that 
could not be covered, usually at the proximal part of 
the digits a full thickness skin graft was used. The 
skin sutures were performed using absorbable thread 
(Ethicon® 5/0, Vicryl Rapide®), then the tourniquet 
was deflated to assess the vascularization the 
separated digits before putting in place the dressings. 

In group I, the volar flap was drawn with a tip 
reaching to the crease of the PIP joint. The base of 
the flap was located at 2/3 of the distance between the 
distal volar crease and the proximal digital crease. 
On the dorsal aspect the hand, the incision was 
extended to the most proximal point of the created 
web space (Figures 3 and 4). The full-thickness skin 
graft was always taken at the inguinal crease. A 
paraffin gauze dressing was left in place for 15 days 
and changed between the 5th and 7th day. In a few 
cases, a silicon piece was used for pressotherapy 
purposes in the web space to limit the appearance 
of hypertrophic scar tissue (Figure 5) (30). The 
average follow-up for children operated by the volar 
flap technique was 107.2 months (8.9 years, with a 
difference between 11 and 270 months).

In group II, the omega-shaped dorsal flap had a 
base drawn at the level of the metacarpal heads and 
a tip reaching to the PIP joints. On the volar aspect, 
an anchor-shaped incision with 2 lateral flaps was 
drawn (Figures 6 and 7). A full-thickness skin graft 
was performed either at the inguinal crease or the 
elbow crease. A dressing was left in place for 10 
to 15 days and renewed under general anesthesia 
in most cases. The average follow-up for children 
operated by the dorsal flap technique was 66 months 
(5.5 years, with a difference between 14 and 108 
months).

The classification of Withey was chosen to 
evaluate the retraction of the web space in 5 stages 
(Table I) (31) and the score of Withey was used for 
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Figure 3: Drawing of the incisions in group I (volar flap described by Blauth):  

a) Volar view, b) Dorsal view. 

 

 

 

Figure 4: Silicone piece used in pressotherapy to improve healing in group I. 

 

 

Figure 5: Drawing of the incisions in group II (dorsal flap described by Gilbert):  

a) Volar view, b) Dorsal view. 

Fig. 4. – Silicone piece used in pressotherapy to improve 
healing in group I.
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Figure 4: Silicone piece used in pressotherapy to improve healing in group I. 

 

 

Figure 5: Drawing of the incisions in group II (dorsal flap described by Gilbert):  

a) Volar view, b) Dorsal view. 

Fig. 3. – Drawing of the incisions in group I (volar flap 
described by Blauth): a) Volar view, b) Dorsal view.

a more global evaluation of the hand, assessing 
the scar in flexion and extension, clinodactyly, and 
deformation in rotation. The score of Withey ranges 
from 1 to 11 (Table II). The Vancouver Scar Scale 
(Table III) was also used to assess the scar at last 
follow-up (32). Finally, the cosmetic satisfaction 
of the parents and children (when possible) was 
assessed using a binary criterion (yes or no).

The statistics were performed using regression 
analysis (for the score of Withey, VSS, and 
satisfaction), estimated by bayesian techniques 
of Markov chains and Monte Carlo integrations 
(McMC). 
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The age or gender did not influence the VSS or 
the score of Withey in the comparison between the 
two groups. The parameter median age associated is 
0.048 (with an interval of credibility at 95% [-0.384; 
0.374]).

There was one complex form in group II and none 
in group I. There were 3 bilateral forms in group II 
(16.7%) and 2 bilateral forms in group I (11.8%), 
which was not statistically significant. According to 
Malek’s classification, there were 47% of complete 
syndactylies in group I and 33.3% in group II which 
was not statistically significant (p=0.30). But the 
complete syndactylies were also complex which 
was not the case in group I.

The forms of operated syndactylies were mostly 
complete (40%) or incomplete (31.4%), there were 
17.1% of simple syndactylies according to Malek’s 
classification and 11.4% undetermined (Figure 7) 
(33).

According to the classification of Withey, there 
was a low rate of web space creep with 70.6% 
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Figure 5: Drawing of the incisions in group II (dorsal flap described by Gilbert):  

a) Volar view, b) Dorsal view. 

Fig. 5. – Drawing of the incisions in group II (dorsal flap 
described by Gilbert): a) Volar view, b) Dorsal view.
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Figure 6: Result at last follow up of a syndactyly of 3rd web spaces of both hands using a 
volar flap described by Blauth (group I): 168 months after surgery: a) Volar view of the right 
hand, b) Volar view of the left hand, c) Dorsal view of the right hand, c) Dorsal view of the 
right hand, d) Dorsal view of the left hand. 

 

Figure 7: Result at last follow up of a syndactyly of the 3
rd web space of both hands using a 

dorsal flap described by Gilbert (group II) 60 months after surgery: a) Volar view, b) Dorsal 

view c) Lateral view of the ulnar aspect of the 3
rd 

digit, d) Lateral view of the radial aspect of 

the 4
th finger. 
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Fig. 6. – Result at last follow up of a syndactyly of 3rd web 
spaces of both hands using a volar flap described by Blauth 

(group I): 168 months after surgery: a) Volar view of the right 
hand, b) Volar view of the left hand, c) Dorsal view of the 

right hand, c) Dorsal view of the right hand, d) Dorsal view of 
the left hand.

RESULTS

The 2 groups studied both had a predominant 
male population (Sex Ratio: 4) with 3 females for 
10 males in group I (23%) and 2 females for 10 
males in group II (16%). The average age at the time 
of the procedure was 14 months in group I (standard 
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Fig. 7. – Result at last follow up of a syndactyly of the 3rd 
web space of both hands using a dorsal flap described by 

Gilbert (group II) 60 months after surgery: a) Volar view, b) 
Dorsal view c) Lateral view of the ulnar aspect of the 3rd 
digit, d) Lateral view of the radial aspect of the 4th finger.
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values at 0 and 1 out 13. For the dorsal flap group, 
the values ranged between 0 and 3 out of 13 with 
predominant values of 0 and 1 out of 13 (Table VI). 
Hairiness was more frequently encountered in the 
volar flap group with a risk of 0.387 [0.094; 0.738] 
compared to the dorsal flap group with a risk of 
0.064 [0.0044; 0.229].

The mean age of follow-up in the two groups was 
107.24 months (8.9 years) ranging from 11months 
to 270months (22.5 years).

Parents were mostly satisfied in terms of global 
care with 92.3% of satisfaction in the volar flap 
group and 100% of satisfaction in the dorsal flap 
group. The children were satisfied with 76.5% of 

patients with a score at 0, and 29.4% at 1 against 
22.2% at 0 and 33.3% at 1 and 44.4% at 2.

The global score of Withey was statistically higher 
in the dorsal flap group (probability of superiority 
under 1.10-6). The score decreased as the number 
of operated web spaces increased: in the volar flap 
group it had a median of 2.6 [2.0; 3.4] (Table IV).

In group I, the median estimation of the score VSS 
was 3.591 [2.718; 4.533] and 4.878 [3.845; 5.954] 
in group II (Table V). There was no significant 
influence of the number of operated web spaces on 
the VSS.

The VSS of the donor site ranged between 0 and 
5 out of 13 in the volar flap group with dominant 

0  Soft web

1  Thickening of the web with reduced span

2  Creep of web to 1/3 of the distance between base of the web and PIP crease

3  Creep of web to 2/3 of the distance between base of the web and PIP crease

4  Creep of web to the PIP crease

Table I. – Classification of Withey, global post-operative clinical evaluation of the 
separation of a syndactyly, ranging from 0 to 4. (PIP: proximal interphalangeal joint). 
(Withey S.J., Kangesu T, Carver N, Sommerlad B C. The open finger technique for the 
release of syndactyly, Journal of Hand Surgery (British and European Volume). 2001; 
p. 26-47 [31]).

Grade  Description
Scare quality 1

2
3

Thin and narrow 
Wide and flat 
Raised and thick

Flexion–extension 
deformity

0
1
2

Normal digit
Finger cannot be hyperextended 
Fixed flexion deformity

Web creep 0
1
2
3
4

Soft web
Thickening of the web with reduced span
Creep of web to 1/3 of the distance between base of the web and PIP crease
Creep of web to 2/3 of the distance between base of the web and PIPJ crease 
Creep of web to the PIP crease

Lateral flexion 
deformity

0
1

Absent
Present

Rotation deformity 0
1

Absent 
Present

Total 1 to 11

Table II. – Global score of Withey ranging from 1 to 11. (Withey S.J., Kangesu T, Carver N, Sommerlad B C. The 
open finger technique for the release of syndactyly, Journal of Hand Surgery (British and European Volume). 2001; 
p. 26-47 [31]).
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Vancouver Scar Scale (VSS)
Pigmentation Normal

Hypopigmentation
Hyperpigmentation

0
1
2

Vascularity Normal
Pink
Red
Purple

0
1
2
3

Pliability Normal
Supple
Yielding
Firm
Banding
Contracture

0
1
2
3
4
5

Height Normal
0-2 mm
2-5 mm
>5 mm

0
1
2
3

Table III. – Vancouver Scar Scale ranging 
from 1 to 13 assessing the local aspect of the 
scar. (Thompsom CM, Sood RF, Honari S, 
Carrougher GJ Gibran NS. What score on 
the Vancouver Scar Scale constitutes. Re-
sults from a survey of North American burn-
care providers. Burns. Nov. ; 2015 ; 41(7) 
:1442-1448 [32]).

Number of webs 
operated Estimation Average Headcount

Group I 1 2.577 [1.957; 3.367] 2.80 10
2 2.046 [1.623; 2.591] 1.25 4
3 1.675 [1.309; 2.205] 1.00 3
4 1.423 [1.095; 1.963] - 0

Group II 1 5.313 [4.317; 6.345] 5.50 8
2 4.280 [3.503; 5.081] 3.67 6
3 3.399 [2.512; 4.399] - 0
4 2.709 [1.773; 3.946] 4.00 4

Table IV. – Results of the Global score of Withey depending on the number of webs 
operated and, on the flap, used.

Estimation Average Headcount
Group I 3.591 [2.718; 4.533] 3.82 17
Group II 4.878 [3.845 ; 5.954] 4.39 18

Table V. – Statistical results comparing the VSS on the receiving 
site of both groups.

VSS of the harvesting site of full-thickness skin 
graft

5 3 2 1 0
Group I 17.6% 11.8% 35.3% 35.3%
Group II 5.5% 16.7% 55.5% 22.2%

Table VI. – Statistical results comparing the VSS on the 
harvesting site of both groups.

satisfaction in the volar flap group and 66.7% of 
satisfaction in the dorsal flap group. The cosmetic 
satisfaction was of 86.7% in group I and 83.7% 
in group II for the parents and 92.3% in group I 
and 81.8% in group II for the children. There is a 
significant difference in terms of overall satisfaction 
for children (p=0.52) and parents (p=0.45), or 
regarding the cosmetic result for both (parents 
p=1.00, children p=0.58). 

DISCUSSION

The 2 groups were comparable in terms of age and 
gender. Although more simple, complete, or familial 
syndactylies were encountered in group I, it was not 
statistically significant. In group II there were more 
complex forms (1 vs 0) and bilateral forms (3 vs 2), 
but it was not statistically significant.	

Familial forms of syndactylies were encountered 
in 5 children in group I (3 males and 2 females), 
and in 3 children in group II (2 females, 1 male) 
making a total of 8 familial forms with a greater 
proportion of female patients (80%). There was 
no significant difference between the number of 
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due to the skin graft, regardless of the coverage flap 
used. A hairiness was more frequently observed in 
group I. It was related to the zone of harvesting of 
the full thickness skin graft. In group I it was always 
taken from the inguinal crease whereas in group 
II it was taken from the elbow crease in 27.8% of 
cases, explaining a less frequent hairiness. A study 
conducted by Mishra et al. suggests good results 
of laser therapy for the treatment of post-operative 
hyper pigmented zones of syndactylies, although 
the population of the study was low with only 8 
cases (38).

Some studies reported similar rates of scar 
tissue (39,40) without grafting the loss of substance 
(19,34,41). Some authors even use techniques of 
skin expansion using tissue expenders to enable a 
direct suture of the skin (42). Sullivan and al. in his 
review finds a higher rate of revision of the scar 
when a skin graft is used compared to techniques 
using a coverage flap (15). Some authors cover 
the lateral aspect of the digits using different flaps 
rather than a skin graft. Greuse and al. used a dorsal 
rectangular metacarpal flap (26), and report 2 cases 
of complications, one case of infection and one case 
of scar hypertrophy. They described the resection of 
the subcutaneous fat tissue in the interdigital space 
to enable a direct suture of the skin without tension 
(26,41). This technique is also described by Dong 
and al. who report good results on 35 web spaces on 
simple, incomplete syndactylies (39). Other authors 
have described flaps that did not need skin grafts 
and report good global satisfaction of the parents 
due to the absence of dyschromia or hairiness. They 
do not report issues of skin coverage for simple 
syndactylies (19,43), but it depends on the surface 
of loss of substance to cover. Despite all these 
techniques enabling to avoid skin grafting, Watson 
in his review concludes that the use of a skin graft 
should be used as often as necessary (14).

The weaknesses of our study may be the 
difference technique employed in two centers by 
different surgeons and the treatment post-operative.

Finally, recent studies have also compared 
coverage of the lateral aspect of the digits using 
dermal substitutes such as Matriderm® [44], 
Integra® (45) and Hyalomatrix® (22) associated to 
ultra-thin skin grafting. This could be a solution to 

affected web spaces and the localization of web 
space for the different familial forms between the 
2 groups. Indeed, in group I, there were 20% of 
familial forms affecting the 4th web space and 80% 
affecting the 3rd web space. In group II, all familial 
forms affected the 3rd web space.

Our study compared 2 surgical techniques of 
coverage flaps used to separate congenital embryonic 
syndactylies (excluding syndromic forms).

According to the classification of Withey and 
the global score of Withey, assessing the neo web 
space: there was a significant difference in favor 
of group I. The VSS was also better in group I 
(Figure 8-not included). Many children operated 
using a volar flap described by Blauth presented 
a better global score of Withey. We found more 
scar-related complications (scar contracture, 
web space retraction…) in group II (Figure 9-not 
included), indeed it is the most frequently described 
complication of this type of dorsal flaps (18). On 
another hand, some authors have shown that certain 
types of flaps decrease the rate of scar contractures. 
It is the case of the Gao study (34), which studied 
17 web spaces in 10 children treated using a dorsal 
pentagonal flap and did not present any case of scar 
contracture, scar hypertrophy or surgical revision. 
The silicone piece used for pressotherapy may have 
influenced the results in group I, by helping the 
healing process (Figure 3). Other factors influence 
the apparition of scar contractures: the experiences 
of the operator, the drawing of the coverage flap and 
of the skin graft.

If comparative studies between the dorsal flap 
described by Gilbert and other dorsal flaps have 
been conducted, no comparative study has yet 
been published between the volar flap described by 
Blauth (30,3,36) and a dorsal flap.

Some studies report a technique using a double 
flap: dorsal and volar. According to Gao in his series 
no surgical revision was needed (34,37), and Lumenta 
only reports a rate of 12% of surgical revisions (37). 
The combination of both flaps could therefore be 
interesting.

Regarding the aspect of the scar, there was a 
significant difference between the 2 groups. There 
was a lower VSS in group I than in group II. A 
frequent dyschromia could be frequently observed 
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14.	Watson A, Mende K, Stewart D.A. Syndactyly. Evident 
based data in hand surgery and therapy. 2017; 100-120.

15.	Sullivan MA, Adkinson JM. A Systematic review and 
comparison of outcomes following simple syndactyly 
reconstruction with skin grafts or a dorsal metacarpal 
advancement flap. J Hand Surg. 2017; 42(1): 34-40.

16.	Kvernmo HD, Haugstvedt JR. Treatment of congenital 
syndactyly of the fingers. Tidsskr Nor Laegeforen. 2013; 
133(15): 1591-1595. 

17.	Depoortère, C, François C, Belkhou A, Duquennoy-
Martinot V, Guerreschi P. Particularités de la greffe 
cutanée en chirurgie plastique pédiatrique. Ann Chir Plast 
Esthet. 2016 ; 61 (5) : 722-731.

18.	Frick L, Fraisse B, Wavreille G, Fron D, Martinot 
V. Résultats du traitement chirurgical des syndactylies 
simples par lambeau commissural dorsal. À propos de 54 
commissuroplasties. Chir Main. 2008 ; 27 (2) : 76-82. 

19.	Ni Feng MD, Mao H, Yang X, Zhou S, Jiang Y, Wang 
B. The Use of an Hourglass Dorsal Advancement Flap 
Without Skin Graft for Congenital Syndactyly. J Hand 
Surg. 2015; 40 (9): 1748-1754.

20.	Van der Biezen JJ, Bloem JJ. The double opposing 
palmar flaps in complex syndactyly. J Hand Surg. 1992 ; 
17(6) : 1059-1064.

21.	Blauth W, Schnerder-Sickert FR. Syndaktylien. 
Handfehlbildungen. 1972; 10-71.

22.	Delpont M, Romana C, Boudjemaa S, Helin M, Fitoussi 
F. Alternative à la greffe de peau à l’aide d’un substitut 
dermique dans le traitement des syndactylies. Revue Chir 
Orthop Trauma. 2014 ; 100(7) : 246-247.

23.	 Mallet C, Ilharreborde B, Jehanno P, Litzelmann E, Valenti 
P, Mazda K, Fitoussi F. Comparative study of 2 commissural 
dorsal flap techniques for the treatment of congenital syndactyly. 
J Pediatr Orthop. 2013; 33(2): 197-204.

24.	Gao W, Yan H, Zhang F, Jiang L, Wang A, Yang J, Zhou 
F. Dorsal Pentagonal Local Flap: A New Technique of Web 
Reconstruction for Syndactyly Without Skin Graft. Aesthet 
Plast Surg.2011; 35(4): 530-537. 

25.	Duteille F, Perrot P, Truffandier MV. Greffe de peau 
totale versus substitut dermique (MatriDerm®) dans la prise 
en charge des pertes de substance latérales dans les cures 
de syndactylies congénitales : à propos de 40 commissures. 
Chir Main. 2014 ; 33(6) : 431.

26.	Greuse M, Coessens BC. Congenital syndactyly: defatting 
facilitates closure without skin graft. J Hand Surg. 2001 ; 
26(4) : 589-594.

27.	Tadiparthi S, Mishra A, McArthur P. Une modification 
de la technique du clapet de l’île chinoise pour la libération 
de syndactylie incomplète. J Hand Surg Eur. 2009. 34 (1) : 
99-103.

28.	D’Arcangelo M, Gilbert A, Pirrello R. Correction of 
syndactyly using a dorsal omega flap and two lateral and 
volar flaps. A long-term review. J Hand Surg. 1996; 21(3): 
320-324.

avoid scar-related complications such as hairiness 
and dyschromia. Although only one retrospective 
study has evaluated the rate of scar contractures 
(44). A multicentric comparative randomized study 
comparing dermal substitute associated to ultra-
thin skin graft to full thickness skin graft seems 
necessary.

CONCLUSION 

In the surgical treatment of embryonic congenital 
syndactylies in children, the reconstruction of the 
web space after separation of the digits seems to 
give better long-term results and less complications 
when using a volar flap compared to a dorsal flap.

REFERENCES

1.	Percival NJ, Sykes PJ. Syndactyly: a review of the factors 
which influence surgical treatment. J Hand Surg Eur Vol. 
1989; 14(2): 196-200. 

2.	Samson P, Salazard B. Syndactylies. Chirurgie de la 
main. 2008 ; 100-114.

3.	Swanson AB. A classification for congenital limb 
malformations. J Hand Surg. 1976; 1(1): 8-22. 

4.	Swanson AB, Swanson GD, Tada K. A classification for 
congenital limb malformation. J Hand Surg. 1983; (5 Pt 2): 
693-702.

5.	De Smet L. Classification for congenital anomalies of the 
hand: the IFSSH classification and the JSSH modification. 
Genetic Counseling (Geneva, Switzerland). 2002; 13(3): 
331-338.

6.	Ezaki M, Baek GH, Horii E, Hovius S. IFSSH Scientific 
Committee on Congenital Conditions. J Hand Surg Eur. 
2014; 39(6): 676-678. 

7.	Malik S. Syndactyly: phenotypes, genetics, and current 
classification. Eur J Human Gen. 2012; 20(8): 817-824. 

8.	Tonkin MA. Classification of congenital hand anomalies. 
Chirurgie de la Main. 2008 ; 27 Suppl. 1 : S 27-34. 

9.	Perrin J, Geoffroy-Siraudin C, Metzler-Guillemain 
C. La main : embryologie et principaux mécanismes 
malformatifs. Chir Main. 2008 ; 27 (1) : 2-6.

10.	Gilbert A, Clavert JM, De Carmoy R. Malformations 
congénitales de la main. EMC. 1995 ; 1-0 [Article 15-220-
A-10].

11.	 Dautel G, Barbary S. Malformations congénitales des 
doigts longs. EMC - Techniques chirurgicales - Orthop-
Trauma. 2009 ; 1-18 [Article 44-445].

12.	Foucher G, Medina J, Navarro R, Pajardi G. Apport 
d’une nouvelle plastie à la reconstruction de la première 
commissure dans les malformations congénitales. A propos 
d’une série de 54 patients. Chir Main. 2000 ;19(3) : 152-
160. 



598	 a. bruyere , m. delord, p. vernet, et al.	

Acta Orthopædica Belgica, Vol. 88 - 3 - 2022

29.	Buck-Gramcko D. Congenital malformations. J Hand 
Surg. 1990 ; 15 (2) : 150-152. 

30.	Delord M. Évaluation du lambeau palmaire de Blauth 
lors de la prise en charge des syndactylies congénitales : à 
propos de 31 commissures. Thèse de médecine. Faculté de 
Grenoble. 2018 ; 1-48.

31.	Withey SJ, Kangesu T, Carver N, Sommerlad BC. The 
open finger technique for the release of syndactyly. J Hand 
Surg. 2001; 26 (1): 4-7.

32.	Thompson CM, Sood RF, Honari S, Carrougher GJ, 
Gibran NS. What score on the Vancouver Scar Scale 
constitutes a hypertrophic scar? Results from a survey of 
North American burn-care providers. Burns. 2015; 41 (7): 
1442-1448.

33.	Malek R. Syndactylies congénitales. Traité de chirurgie de 
la main. Masson. Paris : Tubiana R. 1998. 326- 338. 

34.	Ardouin T, Poirier P, Dabos N, Rogez JM. Traitement 
des syndactylies par lambeau commissural palmaire selon 
Blauth. La Main. 1998 ; 3 : 385-392. 

35.	Jose RM, Timoney N, Vidyadharan R, Lester R. 
Syndactyly correction: an aesthetic reconstruction. J Hand 
Surg Eur. 2010; 35(6): 446–450. 

36.	Lumenta DB, Kitzinger HB, Beck H, Frey M. Long-
Term Outcomes of Web Creep, Scar Quality, and Function 
After Simple Syndactyly Surgical Treatment. J Hand Surg. 
2010; 35(8): 1323-1329. 

37.	Mishra A, Nelson K, McNally S, Gorst C, McArthur 
P. Laser ablation of abnormal skin pigmentation post 
syndactyly release. J Plast Reconstr Aesthet Surg. 2010; 
63(10): 1753-1755. 

38.	Dong Y, Wang Y. The use of a dorsal double-wing flap 
without skin grafts for congenital syndactyly treatment. A 
Strobe compliant Study. Medicine (Baltimore). 2017; 96 
(30): 1-6.

39.	Niranjan NS, Azad SM, Fleming AN, Liew SH. Long-
term results of primary syndactyly correction by the 
trilobed flap technique. Br J Plast Surg. 2005; 58(1): 14-21.

40.	Ni F, Mao H, Yang X, Zhou S, Jiang Y, Wang B. The Use 
of an Hourglass Dorsal Advancement Flap Without Skin 
Graft for Congenital Syndactyly. J Hand Surg. 2015; 40(9): 
1748-1754.

41.	Ekerot L. Syndactyly correction without skin-grafting. J 
Hand Surg. 1996; 21 (3): 330–337. 

42.	Ashmead D, Smith PJ. Tissue expansion for Apert’s 
syndactyly. J Hand Surg. 1995; 20 (3): 327-330.

43.	Sullivan MA, Adkinson JM. A systematic review and 
comparison of outcomes following simple syndactyly 
reconstruction with skin grafts or dorsal metacarpal 
advancement flap. J Hand Surg. 2017; 42(1): 34-40.

44.	Sahin C, Ergun O, Kulahci Y, Sever C, Karagoz H, 
Ulkur E. Bilobed flap for web reconstruction in adult 
syndactyly release: a new technique that can avoid the use 
of skin graft J Plast Reconstr Aesthet Surg. 2014; 67(6): 
815-821. 

45.	Truffandier MV, Perrot P, Duteille F. Intérêt d’un 
substitut dermique en 1 temps (Matriderm®) dans la 
couverture des pertes de substance de la face latérale des 
doigts longs lors d’une cure de syndactylie congénitale : à 
propos de 20 commissures. Ann Chir Plast Esthet. 2015 ; 
60 (4) : 284-290.

46.	Dantzer E, Braye FM. Reconstructive surgery using an 
artificial dermis (Integra): results with 39 grafts. Br J Plast 
Surg. 2001; 54 (8): 659-664.


