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A Case of Crushing Burn Injury: A Case Report
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Crushing burn injury on the hand is relatively rare these days. Still, the effect of the combined thermal and press damage is
very severe, and, therefore, the deformity or disability of the hand is often the consequence of the accident. Early aggressive
debridement or fasciotomy is preferred for the treatment after admission. We present an extremely severe burn case: the patient has had a full-thickness third-degree hot crushing injury on the hand with all dermal elements, muscles, and tendons
destroyed. (J Korean Burn Soc 2022;25:5-8)
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INTRODUCTION

CASE REPORT

Thermal press injury is not often seen in the metropoli-

A 35 years old man appeared at the emergency room

tan area. However, it seems to be more common in in-

with a crushing and contact burn injury on the left hand.

dustrial areas. Our hospital is located in an industrial city.

The hot forging (hydraulic) press machine stamped the

Nevertheless, safety standard is nowadays higher than

left hand while the patient was working on the assembly

before in industrial settings; therefore, relatively speaking,

line in the factory. His left hand had been between the

a crushing burn injury is a rare type of burn injury seen

closing tools of the hot forging press for a few seconds.

for several years. Thermal crushing injuries generally oc-

In the emergency room, the skin of the left hand looked

cur on the hands and arms while working on the assem-

so pale and swollen: no capillary refill response; however,

bly line of the manufacturing factory [1,2]. The combined

no bleeding and necrotic tissue were quickly noticed, as

thermal and pressing impact is all on the injured segment

seen in Fig. 1. The patient was immediately admitted, and,

of the body. Then, unfortunately, it may cause deformity

afterward, several radiologic exams and blood sampling

or even sometimes amputation on the involved body part.

were done, including Computerized Tomography (CT)

This is the case of the patient who has had a hot-press

scan. CT showed a linear fracture without dislocation on

injury on his left hand by a hot hydraulic press machine.

the body of the third metacarpal bone. Consulting with
the orthopedic surgery (OS) department, no operation for
fracture was recommended since there was no dislocation
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but only linear fracture. The escharotomy operation was
first done, and the burn injury was more profound than
expected. Several more debridement operations were needed, and, even worst, the tendons of superficial extensor
muscles were all damaged and did not have any func-
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tions at all, as seen in Fig. 2. Their tendons were all re-

on the bone exposed dorsum of the left hand. Gradually, the

moved, and the metacarpal bones and the bones of the

granulation tissue becomes well-formed and thickened with

proximal phalanges were exposed (Fig. 3). There was no

the graft of the synthetic dermal matrix such as TerudermisⓇ

choice for local flap surgery since no intact skin and der-

and PelnacⓇ, as seen in Fig. 4. However, the contracture

mis were left near the injured area, and, worse, no poten-

was severe, and, as a result, the deformity of the hand

tial recipient artery was left on the dorsum of the hand

was unavoidable (Fig. 5). Then, the patient is now in re-

for free flap operation. Disparagingly speaking, almost all

habilitation and conservative care to have the putrefying

the soft tissues and vessels were melting down by over

wound covered with intact soft tissues; furthermore, it

200-celsius burning hydraulic press machine; in other words,

hopefully provides a chance for the flap surgery later.

relatively thin and fragile melted tissues were present on
the dirty wound with the exposed bones (Fig. 3). Given this
condition, a regional or pedicled flap was not preferred. Hence,
to have the bone revealed wound filled with soft tissues,
the grafts of artificial dermis were several times undergone

Fig. 3. The extensor muscles and tendons were all removed after
several debridements, and the metacarpal bones and the bones
of the proximal phalanges were exposed.
Fig. 1. In the emergency room, the skin of the left hand looked
so pale and swollen: no capillary refill response.

Fig. 2. The damage to extensor muscles and tendons was seen
after escharotomy.

Fig. 4. The granulation tissue was well-formed with the synthetic
dermal matrix graft three months after the accident.
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In most cases, the surgery of debridement or escharotomy is needed beforehand for the severe injury [5].
Afterward, the local flap or free flap procedure is preferably followed sooner or later [6]. However, in our case,
after several operations of escharotomy and debridement,
the patient has undergone an artificial dermal graft instead of a flap surgery. Unfortunately, there have been no
suitable donor sites for the local flap near the injured
hand. Likewise, no potential recipient vessels have been
left for the free flap operation on the left hand. Besides,
the conditions of bones exposed on the knuckle joints and
the fragile wound beds to the infection appear to be inappropriate for regional or distant flap surgery.
Nonetheless, the function of the hand is not secured,
Fig. 5. The deformity on the left hand four months since the
accident.

and, consequently, it leads to disability of the hand. Indeed,
the hands are a significantly unique and highly functional
human body system [7]. The ability of the human hand

DISCUSSION

enables to perform precise and keen movements to manipulate objects, instruments, and tools. Undoubtedly, the

Thermal crushing burn injury by the high-temperature

disability and deformity of the left hand must be a tre-

mechanical power press is not often seen in metropolitan

mendous disappointment and misery to the patients ph-

cities. However, it has been reported once a while in the

ysically and mentally for an extended period. Under the

industrial town. Since the manufacturing workers are

circumstances, our patient has also experienced post-trau-

constantly working with their hands on the assembly line,

matic stress disorder (PTSD) for a while.

most thermal crushing injuries seem to occur on their

In conclusion, a thermal crushing burn injury on the

hands [1-3]. Therefore, the accident is caused by the 3rd

hand may result in a deformity with contracture. The abil-

degree-contacting burn combined with compression dam-

ity of the human hand enables to achieve the integrated

age by heavy pressing machinery. Indeed, the combined

implementations & performances, which are accompanied

damages of the high thermal burn and heavy pressure

by very accurate, elegant, and swift-flowing movement.

crushing on the hand induce severe injury, and, in other

Aggressive debridement or even fasciotomy is needed for

words, the effect of the thermal crushing injury is so pro-

the injured hand to provide a clean wound bed and re-

found and intense that the skin, subcutaneous, tendon,

lease the constriction for circulation. Doing so will pre-

muscle, and even bones are all injured seriously. Thus, the

vent further damage to the hand, especially when it has

escharotomy or debridement is needed immediately in

been deeply burnt and crushed simultaneously. In addi-

the emergency room or operating room to release the con-

tion, the primary emphasis has to be placed on control-

striction to retore the circulation. Sometimes, fasciotomy

ling the risks of crushing burn injury: the strict com-

is performed as soon as possible to avoid compartment

pliance with safety regulations for companies and proper

syndrome [4]. Regarding our patient, the surgical inter-

training programs for workers to be aware of the nature

vention was somewhat delayed due to waiting for the

of the accident [8,9].

evaluation of a fracture on the third metacarpal bone from
the OS department. Despite all that, fasciotomy for our
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