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Hand injuries are common in daily emergency
surgery routine and are mostly caused by work
accidents followed by simple home accidents. In
particular, hand and finger amputations are severe
injuries which cause long-term and permanent loss
of work. While limb amputations are a common
and routine procedure for hand surgery, degloving
injuries to the hand and fingers are less common
and present challenges for many surgeons.?

These injuries occur as a result of being squeezed
between a cylinder or pressing machines and as a
result of reflexive pulling of the hand, separating
the skin connections from the deep tissue. For
degloving injuries which mostly result in limb loss,
amputation has been recommended in previous
studies and established classification systems,
if there is a total avulsion injury.*”) However,
amputation is a difficult decision in multiple finger
avulsions and results in a serious functional loss.
Therefore, many flap options have been defined to
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ABSTRACT

While limb amputations are a common and routine procedure
for hand surgery, degloving injuries to the hand and fingers
are less common and challenging for many surgeons.
For degloving injuries which mostly result in limb loss,
amputation has been recommended in previous studies and
established classification systems, if there is a total avulsion
injury. In this article, we present a replantation case in
which all difficult microsurgical techniques were used in
an injury where four fingers were degloved like a glove and
accompanied by a second-degree burn that would prevent
flap applications along the dorsum of the forearm. We also
performed a detailed analysis of a rare clinical image. In
conclusion, many treatment options have been described for
degloving injuries, such as flaps and skin-grafting, the most
optimal functional and cosmetic results can be achieved with
replantation. Therefore, the first option should be replantation,
if possible, but in case of failure, other surgical options should
be evaluated without delay.
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restore hand function or to achieve maximum gain.
These flap options include various modifications of
the groin flap and various free flaps.!!l However,
flaps do not always provide satisfactory results
considering the surface area of the fingers. In
addition, the functional consequences of a hand
consisting of compound and thick-textured fingers
are not extremely high compared to amputation.
When emergency approach is considered, the most
optimal and successful results can be achieved with
replantation, if possible.?

In this article, we present a replantation case in
which all difficult microsurgical techniques were
used in an injury where four fingers were degloved
like a glove and accompanied by a second-degree
burn that would prevent flap applications along the
dorsum of the forearm.
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Glove-like hand injury

CASE REPORT

A 35-year-old male patient presented to the
emergency department 4 h after the injury with
a total complete avulsion amputation from just
proximal to the metacarpophalangeal (MCP) joint
of his right hand, including all fingers, except
for the thumb (Figure 1). The injury occurred as
a result of compression and traction in a hot belt
manufacturing factory and was accompanied by
a large second-degree burn involving the dorsum
of the hand and forearm. When the amputate was
examined, it was observed that it was transported
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in appropriate storage conditions. There was a
degloving injury just proximal to the MCP joint,
including the third, fourth and fifth fingers, and
there were ecchymotic areas compatible with skin
perforator injuries, as well as separate injuries for
the fourth finger, suggesting segmental arterial
injury (Figure 2). When the injured hand was
examined on the other side, a partial avulsion
of the second finger with a fracture from the
proximal phalanx and multiple segmental injuries
was observed, along with extensive skin loss. The
digital artery nerve bundle was injured at the

FIGURE 1. (a, b) Appearance of the injury site. (c) Blue arrows show neuro-vascular bundles.
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FIGURE 2. (a) Side view of the amputated part. (b) Volar view of the amputated part, white arrow
indicates segmental vascular injury. (c) Dorsal view of the amputated part, blue arrows indicate
the area of ecchymosis indicating injury to the skin perforators.

proximal phalangeal and middle phalangeal levels
in the third finger, the fourth finger was injured
at the middle phalangeal level, and the fifth finger
was injured again at the proximal phalangeal level.
X-ray showed that the second finger was amputated
at the proximal phalangeal level, and the third,

FIGURE 3. Preoperative X-rays of right hand.

fourth and fifth fingers were disarticulated at the
distal interphalangeal joint (Figure 3). The patient
was taken into emergency surgery under general
anesthesia for replantation exploration at 5 h of
the injury. In the first evaluation, amputation of
the second finger from the proximal phalangeal




Glove-like hand injury

A: The area where the artery anastomosis is performed; V: The area where
the anastomosis is performed with a vein graft.
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level was planned and the stump was closed. When
the amputate was explored, the dominant artery
of the third finger’s ulnar side was found to be
suitable for repair, the dominant artery of the fourth
finger’s radial side was suitable for repair with
vein graft due to cementum injury, and the fifth
finger ulnar side artery was suitable for repair and
was revascularized. The revascularization repair
diagram is shown in Figure 4. Following the arterial
anastomoses, circulation was evaluated and all
fingers had blood circulation. The digital nerve of
the third finger ulnar side was suitable for repair
and digital nerve repair was performed. No bone
fixation was made. Afterwards, four veins suitable
for repair were seen under the second-degree
burn area on the dorsum of the hand. Four-vein
anastomoses were performed. All structures were
primarily sutured with the existing skin tissue.
There was blood circulation in the amputate. No
signs of intraoperative congestion were observed
(Figure 5).

FIGURE 5. (a, b) Early postoperative view of the hand. (c) View of second degree burn
forearm.
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FIGURE 6. Final functional result of the right hand.

In the postoperative period, first-generation
cephalosporins and antibiotics, low-molecular-
weight heparin 0.4 mg/dL twice daily, continuous
dextran infusion and acetylsalicylic acid 300 mg once
daily were applied. Analgesic treatment was applied
in steps. The amputate maintained its viability
until Day 4; however, on Day 4, severe venous
congestion was observed due to the pressure of the
burn tissue. The patient was taken to the second
operation, and the fourth and fifth fingers were
found to lose their vitality, while the third finger
maintained its vitality. The fourth and fifth fingers
were amputated, and superficial debridement was
performed on the areas where there were volar and
dorsal tissue losses consistent with the injury.

The patient was discharged on Day 4 of the
second operation with a prescription for first-
generation cephalosporin and acetylsalicylic
acid (100 mg/day). During weekly follow-up in
the outpatient setting, the remaining tissues
maintained their vitality. One month later, joint
range of motion exercises were initiated with the
assistance of physiotherapists. At four months of
follow-up, the patient could perform grasping and
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pinching movements with the second finger stump
and the replanted third finger (Figure 6). A written
informed consent was obtained from the patient.

DISCUSSION

In the present case, we achieved a favorable,
but limited result with replantation despite the
indication for amputation in a severe degloving
injury accompanied by burn tissues, and that there
was a middle finger and second finger stump which
could make a grasping motion against a functional
thumb. The major problem in degloving injuries of
the hand is that the skin perforators are separated
from the deep tissue.'*'™ Therefore, it is well known
that adequate perfusion may not be provided even
if arterial anastomosis is performed. Although there
is an indication for amputation, we cannot clearly
establish before the operation how much vitality the
tissue would show when revascularized. Therefore,
replantation appears as a significant option in
injuries which will cause serious loss of work, such
as multiple phalangeal amputations.!!

In previous studies, groin flap modifications and
free flaps have been recommended for degloving
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injuries of the hand. It has also been reported that
the applied flaps form very thick tissues and are
far from creating a functional finger structure.l”5¢!
From this perspective, tissue preservation can be
given a chance by replantation, as in this case. In a
study comparing both flap options and replantation,
although the expectation of success was low,
replantation was applied to suitable patients and
groin flap or free flap options were applied to
other groups, and when compared, functional and
cosmetic results were more favorable in cases where
replantation was applied and successful.'”’ In our
case, a functional middle finger and dorsum of
the hand were obtained with replantation, and a
more favorable result was obtained compared to
amputation or a non-functional flap surgery, and the
patient was able to perform grasping movements.

Although it has been documented that vascular
repair is unnecessary in these cases due to tissue
perfusion not being ensured, in the current case,
no circulatory problems or venous insufficiency
were observed in the first four days, and perfusion
of the tissue was achieved. As the accompanying
burns turned into eschar tissue, venous
congestion occurred and, therefore, a partial loss
occurred. Therefore, as in the limited number of
replantation cases in the previous studies, giving
the tissue a chance is the key to getting the most
optimal result.”®® In cases where replantation is
unsuccessful, the second surgical decision should
be made quickly. The resulting hard necrotic
structure may cause tendon, muscle and bone
structures to lose their vitality.l'”] Therefore, when
necrosis is observed, it is recommended to evaluate
free flap options and skin grafting after rapid
debridement for the remaining tissue, which has
extremely satisfactory results.'” In this case report,
unfortunately, the conditions under which we
evaluate flap options were limited due to the
extensive burned area, many recipient arteries
passed under the burn tissue, or there was limited
healthy tissue available for rotational movement.
Therefore, we believe that the most optimal option
for this patient is replantation.

In conclusion, degloving injuries of the hand
are challenging injuries for many surgeons. Even
if excellent vascular anastomoses are made, tissue
viability may not be achieved. Although many
treatment options have been described for these
conditions, such as flaps and skin-grafting, the
most optimal functional and cosmetic results can
be achieved with replantation. Therefore, the first
option should be replantation, if possible, but in
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case of failure, other surgical options should be
evaluated without delay.
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