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Summary: Total hand degloving injuries present a significant challenge in treat-
ment, with no consensus yet on the optimal choice of flap for coverage. Functional
reconstruction necessitates careful consideration of syndactyly release, particularly
after flap coverage. A 64-year-old woman sustained a total hand degloving injury and
underwent extensive reconstructive surgery. Initially, a free superficial circumflex
iliac perforator flap was applied to the thumb, whereas pedicled groin and super-
ficial inferior epigastric artery flaps were used for the remaining fingers. However,
partial necrosis at the edges of the pedicled flaps necessitated the adduction of
the fingers, followed by suturing the skin flaps closed. This led to the formation of
adduction contractures, requiring careful release and skin flap extension for effec-
tive syndactyly release. Subsequently, the innovative use of an Ilizarov minifixator was
used for the dual purpose of interdigital widening and elongation of the flap. At the
27-month follow-up, the patient demonstrated significant functional recovery of the
hand and fingers, showing the effectiveness of this multifaceted surgical approach.
Despite some residual flexion contractures, the patient regained the ability to write
and perform pinching motions with the thumb and middle finger, expressing satis-
faction with the surgical outcome. In conclusion, for a functional reconstruction of
the thumb and fingers, the thumb and other fingers should be covered separately.
When the fingers are in adduction and there is insufficient skin stock for syndactyly
release, using an external fixator to expand the interdigital spaces before the syndac-
tyly release proved to be effective. (Plast Reconstr Surg Glob Open 2024; 12:¢5976; doi:
10.1097/GOX.0000000000005976; Published online 15 July 2024.)

INTRODUCTION

to increase soft tissue before syndactyly release in pediatric

Wound coverage after total hand degloving injury
remains one of the greatest predicaments for a hand
surgeon. Although there are reports of replantation’
or flap coverage approaches for such injuries, the opti-
mal reconstructive technique is yet to be unequivocally
established.””

Furthermore, for a functional and aesthetic reconstruc-
tion of the hand after covering the fingers with a flap, syn-
dactyly release becomes essential.' However, performing
syndactyly release becomes challenging when there is a lim-
ited skin stock in the flap. Although external fixation is used

From the Department of Orthopedic Surgery, Ogori Daiichi General
Hospital, Yamaguchi, Japan.

Recetved for publication January 12, 2024; accepted May 17,
2024.

Copyright © 2024 The Authors. Published by Wolters Kluwer Health,
Inc. on behalf of The American Society of Plastic Surgeons. This
is an open-access article distributed under the terms of the Creative
Commons Alttribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the
work provided it is properly cited. The work cannot be changed in
any way or used commercially without permission from the journal.
DOI: 10.1097/GOX.0000000000005976

cases,”” its application in adult total degloving injuries is rare.

We present a case of total hand degloving injury. The
thumb was covered by a free superficial circumflex iliac
perforator (SCIP) flap. The middle to the little fingers
were covered with pedicled groin and superficial infe-
rior epigastric artery (SIEA) flaps. After this, we used an
Ilizarov minifixator (Arata; Tokyo, Japan) to expand the
spaces between the fingers before executing a syndactyly
release, which demonstrated favorable outcomes.

CASE REPORT
A 64-year-old woman sustained a right-hand deglov-
ing injury from a noodle-making machine. [See Video
(online), which demonstrates the details of the case
report.] The only medical complication was hypertension.
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The skin of the thumb was completely degloved, but meta-
carpophalangeal (MP) joint motion was preserved. For
the other fingers, only distal phalangeal skin remained
without blood flow, yet their proximal interphalangeal
and MP joints were preserved.

On the day of the injury, wound debridement was
performed. The arteries were damaged at multiple sites,
making replantation or revascularization challenging to
perform. The second digital ray was amputated at the
neck of the metacarpus to widen the first webspace. The
distal phalanges of the third to fifth fingers were ampu-
tated (Fig. 1). The middle and proximal phalanges were
stabilized with Kirschner wires (K-wires) in an extended
position.

Three days postinjury, the thumb was covered using
an SCIP flap, whereas the third to fifth fingers were
covered with a pedicled groin and SIEA flaps. (See fig-
ure, Supplemental Digital Content 1, which displays the
hand after flap coverage. http://links.lww.com/PRSGO/
D341.) The donor site of the SCIP and SIEA flaps permit-
ted primary closure, but the donor site of the groin flap
necessitated a skin graft.

Five weeks later, the hand was divided from the pedi-
cled groin and SIFA flaps. Range of motion (ROM) exer-
cises for the thumb and the MP joints of the fingers were

Fig. 1. Anterior view after the debridement and K-wire fixation.
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Takeaways

Question: How to perform aesthetic and functional
reconstruction of total hand degloving injury.

Findings: Our study on a 64-year-old woman with a total
hand degloving injury showed successful functional
recovery using a free superficial circumflex iliac perfo-
rator flap for the thumb, pedicled groin and superficial
inferior epigastric artery flaps for the remaining fingers,
and an Ilizarov minifixator for interdigital widening and
flap elongation, demonstrating a multifaceted surgical
approach’s effectiveness.

Meaning: In total hand degloving injuries, a combination
of microsurgery and external fixation techniques proves
to be extremely useful.

initiated before the detachment of the pedicled flaps, pre-
venting significant contractures at this point. Although
the SCIP flap fully survived, the pedicled flaps showed
partial necrosis at their edges, which were excised; the fin-
gers were positioned in adduction, and flap edges were
approximated and sutured (Fig. 2).

Four months post flap division, after complete heal-
ing of the wound edges and extensive rehabilitation, an
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Fig. 2. After the wound healing of the pedicled flaps.
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Fig. 3. Posterior view of the right hand, 2 months postinitiation of interdigital expansion.

Ilizarov minifixator was applied to expand the soft tis-
sue in interdigital spaces. Initially, six 1.5 mm wires were
placed at 45degrees into the ring finger, with four in the
proximal phalanx and two in the middle phalanx. After
bending the K-wires just beyond the skin level, they were
connected to rods with nuts and washers. Prebent, steril-
ized 1.2-mm corkscrew-like K-wires were percutaneously
inserted into the middle and little fingers from the volar
side, direction confirmed by fluoroscopy, hooked onto the
cortex, and pulled outward. Three K-wires were applied to
each of the middle and little fingers, each set connected
to arod, similar to the ring finger. A transposition flap was
also performed for the first webspace. ROM exercises con-
tinued even after applying the Ilizarov minifixator, with no
pin-related complications.

Two months after initiation of interdigital expansion,
the space between the middle and ring fingers was sepa-
rated (Fig. 3). (See figure, Supplemental Digital Content
2, which displays the x-ray of the right hand. http://links.
Iww.com/PRSGO/D342.) Simultaneously, the K-wires
used for initial fixation were removed. Five months after
commencing interdigital expansion, the ring and little
fingers were eventually separated. Although proximal skin
grafts were still essential, they were not required around
the middle phalanx (Fig. 4). One-year postinjury, defat-
ting of the flap and linear scar formation procedures were
executed.

RESULTS
Twenty-seven months postinjury, the thumb’s ROM
showed 25degrees radial abduction, 30degrees volar
abduction, and-10 to 20degrees MP joint motion.
The fingers exhibited flexion contractures at the MP
joints: middle finger, -68 to 82degrees; ring finger,

-62 to 72degrees; and little finger, -68 to 70 degrees.
Sensory perception-wise, superficial sensation was lost,
but deep sensation was intact. Slight bone absorption
was observed at the distal ends of the middle phalan-
ges of the middle, ring, and little fingers on x-ray. The
Disabilities of the Arm, Shoulder and Hand disability
score was 23.2. In terms of daily life activities, the patient
could write with the affected hand and was able to pinch
using the thumb and middle fingers, expressing satisfac-
tion with the outcome.

DISCUSSION

Functional reconstruction requires adequate first web
space and preventing thumb adduction contracture, advo-
cating for separate coverage of the thumb and other dig-
its.>* In this case, more than two free flaps complicated
procedures; thus, the thumb was covered with an SCIP
flap, and the other fingers with pedicled groin and SIEA
flaps. The development of adduction contracture in the
fingers and the limited skin stock of the flap necessitated
the release of the contracture and the extension of the
skin flap for syndactyly release.

We used the Ilizarov minifixator, inserting corkscrew-
like bent wires into the middle and little fingers for pro-
posed widening, as reported by Ilizarov® and Shevtsov and
Danilkin.” This device is specialized for phalangeal appli-
cations such as osteosynthesis, bone lengthening,” syndac-
tyly release, and releasing joint contractures during joint
distraction.

The case had several limitations: first, repeated ulcer
formation at the fingertip during interdigital widening
necessitated phalangeal shortening, delaying finger sep-
aration and causing MP joint flexion contracture. Prior
amputation of the distal two phalanges might have been
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Fig. 4. Anterior view of the right hand after separating between
the middle and ring fingers, and between the ring and little fingers,
and achieving wound healing.

preferable due to inadequate vascularity. Second, the
patient retained only deep sensation because no sensory
reconstruction was performed. For better functional-
ity, using a sensate flap or staged sensory reconstruction
could be more effective. Third, although the corkscrew-
like bent wires of the Ilizarov minifixator facilitated trac-
tion of the middle and little fingers, their insertion was
complex. A simpler palmar to dorsal wire insertion could
have sufficed”'"” because proximal interphalangeal joint
flexion-extension was unnecessary.

PRS Global Open ¢ 2024

In mangled hand injuries, including total hand deglov-
ing injuries, a combination of microsurgery and external
fixation techniques sometimes proves to be extremely use-
ful. Surgeons well-versed in both techniques can widen
the range of therapeutic options and, thus, the ultimate
aim to achieve the most elusive result for a reconstructive
surgeon—an acceptable equilibrium between form and
function.
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