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Background This is a case series on a new surgical repair technique for congenital syndactyly of the hand and foot 
using a straight-line technique.

Summary We present a case series of four patients that include five syndactyly repairs of the hand and one 
syndactyly repair of the foot using the technique designed by the senior author. The surgical 
technique includes a straight-line incision with a rectangular flap. The syndactyly deformities were 
simple and complicated. There was one complication during the immediate postoperative period of 
mild cellulitis of one side of the skin grafted site that responded to antibiotics. No patients required 
re-operation. Follow-up ranged from three months to 21 months. There were no signs of web creep, 
contractures of the skin graft, or flexion contractures during the follow-up period. Satisfactory results 
were reported in all six syndactyly repairs. 

Conclusion Our technique reliably creates a wide soft-web space. The technique is simple in design and execution, 
easy to teach, and reproducible.  
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Case Description

Four patients included in this case series are presented in 

a table format

Figure 1. Preoperative picture with surgical markings dorsum of the hand.

Figure 2. Preoperative picture with surgical markings volar hand.

Patient Patient Description Gender Associated  
Conditions

Location Classification Complications

#1 19-month-old Female None Left hand  3rd 
web space 

Complex complete 
syndactlyly with partial 
duplication of distal 
and middle phalanges 
of ring finger

Mild cellulitis and 
mild flexion con-
tracture

#2 2-year-old Male Poland Syndrome
Moebius Syndrome

Right hand  2nd 
and 4th web 
spaces 

Incomplete syndactyly 
with associated sym-
brachydactyly of right 
hand

None

#3 2-year-old Male Poland Syndrome Right hand 2nd 
and 3rd web 
spaces

Incomplete simple syn-
dactyly with associated 
brachydactyly 

None

#4 15-month-old Male None Right foot 1st 
and 3rd web 
spaces

Simple complete syn-
dactyly

None
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Figure 3. Immediate postoperative picture volar hand.

Figure 5. Immediate postoperative picture dorsal hand.

Figure 6. Preop x-ray showing complex complete syndactyly with bony 
synostosis. Figure 4. Immediate postoperative picture showing the full thickness skin 

grafts. 
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Figure 7. Intraop fluoroscopy showing the bony synostosis before and after 
excision. 

Figure 8. 21-months follow-up.

Figure 9. Complete syndactyly of the 1st and 3rd web spaces of right foot.  

Figure 10. Intraoperative pictures of syndactyly repair of 1st web space. 

Figure 11. Six months postoperative pictures of syndactyly repair of 1st web 
space. 
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Discussion
Syndactyly is the most common congenital hand anoma-
lies.1 A few associated congenital diseases associated with 
syndactyly are acrosyndactyly, Poland syndrome, Apert 
syndrome, and Carpenter syndrome. 

Syndactyly is typically classified as simple, complex, com-
plicated, incomplete, or complete.  Simple syndactyly is 
denoted by only soft tissue involvement in the formation 
of the web.  Complex syndactyly indicates some form of 
osseous fusion involved. Complicated syndactyly was used 
to denote multiple bony fusions or other skeletal abnor-
malities such as polydactyly or brachydactyly.9 Incomplete 
versus complete syndactyly is used to denote whether the 
soft tissue fusion extends to the finger tips. Flatt’s classifi-
cation system was denoted by Type A (complete) and Type 
B (incomplete).  

Syndactyly has been traditionally treated with operative 
release during the first years of life.7,13 The potential severe 
complications from this release are web creep, hyperpig-
mentation, donor site morbidity, contractors, and hyper-
trophic scarring.6,8  

When the surgery is performed, there is usually a deficit 
of skin for coverage of the separated digits. Currently, 
there are two schools of thought as to how to perform the 
syndactyly release as to deal with this issue.  One trend is 
to use full- or split-thickness skin grafts or some form of 
dermal substitute to make up the deficit. 11,12  The oldest 
technique for syndactyly release was a zig zag incision pat-
tern with a full thickness skin graft. 13,17 There have been 
many different methods described for how to accomplish 
this while trying to minimize web creep and hypertrophic 
scars. 10 A well-known full thickness skin graft technique 
created by Flatt 10 was among  them.  

Various techniques surfaced capitalizing on the abundance 
of skin on the dorsal side of the hand to create a tri-lobed 
flap 18,19 bi-lobed flap 15, and many other modifications 
which work well for incomplete simple syndactyly repair. 
16. 

Over the last two year  period, the senior author has mod-
ified his technique for the repair of syndactyly to develop a 

unique procedure. Our initial experience with six syndac-
tyly repairs, has been very encouraging.  The syndactyly 
deformities repaired include simple, complicated, incom-
plete, and complete. The mean operative time was 75 min-
utes. The patients are discharged home the same day and 
are followed in the clinic at one week. Postoperatively, only 
one patient had a mild cellulitis of one side of the skin 
grafted site that responded to antibiotics. This patient had 
a complex complete syndactyly with a bony synostosis. We 
had no reoperations or web creep or any scar contractures. 
The follow up ranged from three months to 21 months. 
We recently performed a syndactyly repair of the toes with 
the same technique and the results have been satisfactory.  

The technique itself is straight forward, and the end result 
of the surgery is promising; functionally and aesthetical-
ly. Full thickness skin grafts are used in all cases for the 
coverage of the raw surfaces which provides an excellent 
closure with minimal risk of secondary contracture. The 
salient features of our technique are: (1) A long dorsal skin 
flap, (2) Separation of the digits in a straight line; (3) Full 
thickness skin grafts to cover the raw surface. 

The operative markings: the dorsal flap is a rectangular 
flap that starts at the Metacarpo-Phalangeal joint of the 
involved digits and extends along the ray of the proximal 
phalanx just proximal to the PIP joints of the webbed dig-
its. There is a slight concavity of the flap as it extends from 
proximal to the distal aspect. A straight line is marked in 
between the webbed fingers starting from the tip of the 
dorsal flap distally and extends all the way in between the 
webbed fingers across the dorsal aspect and extends to the 
palmar aspect of the web where it connects into the middle 
of the palmar incision. The palmar incision mark is placed 
corresponding to the level of the metacarpal heads on the 
palmar aspect.  

The marked lines are incised; a thick dorsal flap is carefully 
dissected; the neurovascular structures are preserved ; the 
straight-line incision is then made up to the palmar hori-
zontal incision, then the horizontal incision is completed; 
the dorsal flap is inset onto the palmar incision; the raw 
surface is measured on the longer finger; and a full thick-
ness skin graft of double the dimensions is harvested from 
the groin site. The graft is defatted and inset snuggly on the 
raw surfaces with absorbable suture. 

A bulky soft dressing is applied up to the elbow joint. The 
first dressing is changed in clinic at one week postop.  At 
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two weeks postop, the dressing is converted to a dry dress-
ing as needed.

Conclusion
Multiple varieties of flap designs have been described and 
been proven successful in the creation of a web space for 
syndactyly repairs. The goal is to create a web space with 
near normal anatomic depth and to improve the function 
and dexterity of the hand as a unit, which our technique 
reliably achieves. The technique is simple in design and 
execution. The technique is easy to reproduce and teach. 
The usage of full thickness skin graft in all cases helps pre-
vent any secondary contractures. Our preliminary results 
so far have been encouraging. Continued follow-up of 
these initial cases will help to confirm the benefits of this 
novel modification for syndactyly repair.

Lessons Learned
The straight-line technique with a full thickness skin graft 
shows promise as a simple, easy-to-learn  procedure to cor-
rect hand and foot syndactyly with low incidence of com-
plications like web creep, flexion contractures, or hypertro-
phic scar formation.
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