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Fingertip Reconstruction with Subcutaneous
Island Flap and Composite Graft: A Case
Report

Jinha Park, Jin Soo Kim, Sung Hoon Koh, Dong Chul Lee, Si Young Roh,
Kyung Jin Lee, Min Ki Hong

Department of Plastic and Reconstructive Surgery, Gwangmyeong Sungae Hospital,
Gwangmyeong, Korea

Reconstruction of amputated fingertips is extremely challenging when the amputee is
very small and severely crushed. Moreover, there are not many options if distal pha-
lanx is exposed due to defects of soft tissue. We report a case of successful fingertip
reconstruction in a 10-month-old girl using a subcutaneous island flap with a com-
posite graft. Her fingertip of the right little finger was amputated stuck by the air pu-
rifier. Some soft tissue was lost from the stump and the bone was exposed. There was
a very small amputee, and soft tissue was extremely little inside. Replantation was not
possible because of the soft tissue defect. The composite graft was inadequate due to
the exposure of distal phalanx and defect of soft tissue. Soft tissue island flap based
terminal branch of the digital artery was transposed to cover the distal phalanx. After
then, the amputee was grafted over the flap. After debridement, most of the soft tis-
sue survived and 0.2x0.2 cm of skin defect was found, which was healed through sec-
ondary intention.

Keywords: Island flap, Fingertip, Reconstruction

INTRODUCTION

Reconstruction of amputated fingertips for the infant is extremely challenging
when the amputee is very small and severely crushed [1]. Replantation or com-
posite graft is inadequate when there are defects of soft tissue. Stump revision or
free flap can be another option, but it is not easy to guarantee the success of free
flap in infants due to the small caliber of the vessel [2]. Composite grafting of am-
putee may be an alternative option [3], but it does not promise the survival of the
graft. In addition, the composite graft cannot survive if bones are exposed due to
additional soft tissue defect. However, until now, there has been no reported case
of performing composite graft simultaneously with subcutaneous island flap.
Herein, we report a successful case of fingertip reconstruction with subcutaneous
island flap and composite graft.
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CASE REPORT

A 10-month-old girl presented with amputation of a finger-
tip in right little finger stuck by an air purifier. Radiographical-
ly, fracture was not observed, but distal phalanx was exposed at
stump (Fig. 1). The amputee was very small, and very little
amount of soft tissue was included. In addition, there was a soft
tissue defect between the amputee and the stump, and distal
phalanx was exposed. Replantation was not possible because of
a small and crushed amputee. It was hard to ensure success of
composite graft due to soft tissue defect and bone exposure. To
cover the exposed bone, subcutaneous island flap based on dis-
tal transverse palmar arch (DTPA), which becomes island flap
pattern with comparatively longer pedicle, was elevated. The
thickness of the flap was approximately 1 mm on average, and
it was raised on the subcutaneous plane. The flap was trans-
posed onto the exposed distal phalanx (Figs. 2, 3). Circulation
of the flap was checked by bleeding in the subcutaneous fat.
Then, a composite graft was performed over the flap with the
amputee (Fig. 4). Due to concerns about the circulation of sub-
cutaneous flap, the composite graft was simply sutured at the
wound margin. All surgical procedures were performed under
loupe magnification. Debridement was done 4 weeks after the
surgery. Most of the soft tissue survived and 0.2x 0.2 cm (0.04
cm’) of skin defect was found on the fingertip, which was
healed through secondary intention. Afterward, there was no

palpable protruding bone on the fingertip, and the infant was
able to do normal activities (Fig. 5). There was no difference in
the volume of the distal finger pulp between the operated fin-
ger and the contralateral side.

Written informed consent was obtained for publication of

this case report and accompanying images.

DISCUSSION

Injuries to the fingertip occur very commonly due to trauma.
In the meantime, the amputation of the finger also occurs fre-
quently. Amputation of the fingertip occurs much more fre-
quently than other proximal amputation [4]. Various treat-
ments for fingertip amputation have been introduced. Nonsur-
gical treatment or direct revision of the stump can be done, but

o

Fig. 2. Subcutaneous island flap based on distal transverse palmar
arch was elevated.

Soft tissue defect
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Fig. 1. (A, B) A 10-month-old girl presented with amputation of a fingertip in the right little finger. (C, D) There was loss of soft tissue on

the stump with exposed bone.
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Fig. 3. The flap was transposed to cover exposed distal phalanx.

,Composite graft

Fig. 4. A composite graft was done over subcutaneous island flap
with amputee.

Fig. 5. (A) Minimal skin defect remained after debridement. (B)
Three months after debridement, full epithelialization finished.

it causes serious functional and cosmetic problems [5]. The
composite graft can be an option. Since the first good results
were reported by Douglas [6], it has been widely used in finger-
tip injuries. However, the engraftment rate of composite graft is
low on exposed bone due to the poor vascularity of the bed [7].
Microsurgical replantation can preserve finger length and pro-
duce the best results cosmetically or functionally [8]. However,
if the amputee is very small and severely crushed, and especial-
ly in the case of infant, the small caliber of the vessel makes
surgery extremely difficult.

Previous studies revealed that the two palmar digital arteries
join at the lunula level and form the DTPA [9]. From the
DTPA, central arteries are branched [10]. Considering the
characteristics of an arch, it is possible to maintain circulations
on both sides when the flap is made by cutting the arch. In the
cut arch, artery with comparatively longer pedicle can form a
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Fig. 6. Schematic diagram of the subcutaneous island flap.

subcutaneous island flap. With careful dissection following the
pedicle, U-shaped subcutaneous island flap can be elevated
(Fig. 6). Since this subcutaneous island flap does not contain
skin, it is impossible to know if the circulation of flaps is main-
tained through the skin. However, through surgical micro-
scope, it is possible to find whether microbleeding occurs in
the fat tissue contained in the subcutaneous island flap. Bleed-
ing from the fat tissue can ensure the circulation of the flap.
This subcutaneous island flap can be transposed onto the ex-
posed distal phalanx for coverage. After the flap is sutured over
the exposed distal phalanx, the circulation of the flap may de-
crease due to tension. It could be checked again by microbleed-
ing on the flap. Then, the amputee can be grafted over the sub-
cutaneous island flap as a composite graft. Since the distal por-
tion of the flap will have a relatively lower circulation, partial
skin defects can occur on the fingertip. But it can be healed
through secondary intention, and larger can be healed through
skin grafting.

This subcutaneous island flap is worth considering in that it
can prevent bone exposure through internal flaps regardless of
whether or not the composite graft is successful. If replantation
is difficult and composite graft is not indicated, subcutaneous
island flap to cover the bone and doing composite graft over
the flap is a possible alternative treatment option.
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