Tourniquet associated chemical burn
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ABSTRACT

Chemical burn under pneumatic tourniquet is an iatrogenic preventable injury and is rarely reported in the literature. The two
important mechanisms are maceration (friction) and wetness underneath the tourniquent. In this report, our experience with two
illustrative patients who presented with iatrogenic tourniquet associated burn is described.
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INTRODUCTION

during orthopedic extremity surgeries to attain a

bloodless field facilitating operative procedures.
Although tourniquet associated complications including
postoperative swelling, delay of recovery of muscle power,
compression neuropraxia, wound hematoma with the
potential for infection, vascular injury, tissue necrosis,
compartment syndrome, and systemic complications have
been reported in the literature, the iatrogenic chemical burn
during pneumatic tourniquet use has been rarely reported.*#
Here, we report two cases of chemical burn to sensitize the
orthopaedic surgeons about its possible occurrence.

Pneumatic tourniquets have been commonly utilized

CAse REPORTS

Case 1

A 24 year old male underwent lateral meniscus allograft
transplantation on his left knee. The patient did not have
thin skin and any underlying skin disease and allergies. The
patient’s operation was performed under tourniquet control.
The tourniquet cuff used was a standard leg tourniquet (18 cm)
and was applied with four layers of adequate wool padding.
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The skin preparation used was a 10% povidone-iodine
(betadine) solution. The set pressure was 250 mmHg which
was about 100 mmHg higher than the patient’s systolic
pressure. The tourniquet compression time was 2 h (total
operation time=3 h). When the tourniquet was removed
after operation, the burn was seen on the medial aspect of
thigh [Figure 1la]. While inspecting the padding where the
burn was present, the drape preparation seemed to have run
down the patient’s thigh during painting and had been left in
wet condition underneath the tourniquet. The wound was
of intermediate to deep second degree burn with blisters of
size about 5 X 6 cm. The patient was treated conservatively
with a furazone gauze occlusive dressing and was discharged
from orthopedic department without skin grafting. However,
he underwent multiple treatments with the dermatologist for
complete healing which took almost 12 months [Figure 1b].
Even to this time (2 years postoperation), the patient
continuously complains of hypersensitivity on the scar area,
which aggravates during normal gait.

Case 2

A 65 year old female patient, underwent elective
unicompartmental knee arthroplasty for medial
compartment osteoarthritis of the knee. The patient was
free of chronic underlying diseases and had moderate skin
thickness. The tourniquet cuff used was a standard leg
tourniquet and was applied with four layers of adequate
wool padding. The skin preparation used was a 10%
povidone-iodine (betadine) solution. The set pressure was
250 mmHg which was about 100 mmHg higher than the
patient’s systolic pressure. The tourniquet compression
time was 1.5 h (total operation time=2 h). When the
tourniquet was removed, the burn was seen on the medial
aspect of thigh. The burn was also of intermediate to deep
second degree with dermis involvement. Betadine soaked
padding was also observed at the site of burn. One week
postoperatively, blisters and crusts were found roughly
at the proximal margin of tourniquet [Figure 2a]. Local
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Figure 1: Case 1. Tourniquet-associated chemical burn developed on medial aspect of thigh: (a) immediate postoperative; (b) 1 year and

9 months postoperative
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Figure 2: Case 2. Tourniquet-associated chemical burn developed on medial aspect of thigh: (a) 1 week postoperative; (b) 1 year and 4 months

postoperative (just prior to scar excision)

furazone gauze was applied for dressing and complete
healing needed almost 1 year after operation. During this
followup period, analgesics were continuously prescribed
for the irritating, hypersensitive scar. Scar revision excising
this hypersensitive, hypertrophic scar was needed after
1 year 4 months postoperatively [Figure 2b].

DiscussioN

The chemical burn resulting from tourniquet application
cause more in-depth injury to the skin than the abrasion
wound because there is greater time exposure and the
anesthesia prevents the patient from reacting to the noxious
burn stimulus.® Consequently, multiple debridement, skin
graft, and even flap surgeries may be needed in such
injuries with prolonged treatment period. Both of our cases
had intermediate to deep second degree burn extending
into deep dermis. Not only a long duration of healing
time (up to 1 year postoperatively) was needed, but also

hypersensitive and painful scar remained thereafter. The
iatrogenic chemical burn induced by tourniquet application
can have an impact on surgeon patient relationship.

Tourniquet associated chemical burns have been reported
previously also. Dickinson and Bailey! reported four burns
beneath the cuffs of pneumatic tourniquets. In all cases, the
burns were seen when the tourniquet was removed. In two
cases, the area of iodine staining corresponded exactly with
the area of the burn, while in the other two cases the burns
were smaller. All burns were of partial thickness and healed
within 4 weeks, leaving minimal scarring. Nahlieli et al.?
reported three adult cases. One of these patients had a partial
thickness burn under the tourniquet cuff, after a 2-h surgery
on his right palm. Similar experiences were reported by other
authors.3® The scars described in these reports seem to have
healed without much complications. Unlike the previous
reported cases, our cases required prolonged healing time and
patients continuously complained discomfort in the scar area.
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Figure 3: Suggested method for tourniquet application with elastic stockinette and wool padding. Note the adhesive plaster (black arrow) (a) and
antimicrobial incise drape (white arrow) (b) used for mechanical barrier

The basic mechanism of tourniquet induced chemical
burn involves irritation by antiseptics>47# coupled with
maceration,®!! compression pressure,!?!* duration
of compression,!®* and wetness underneath the
tourniquet.!>!® Polyvinylpyrrolidone-iodine (PI) is a
widely used antiseptic which was introduced by Shelanski
and Shelanski in 1965.17 It is a water-soluble compound
that results from the combination of molecular iodine and
polyvinylpyrrolidone. The preparations of commercially
available PI are povidone-iodine (betadine) solution,
scrub, ointment, tincture, and foam; of these, the solution
is the most commonly used. The 10% PI solution generally
contains 90% water, 8.5% polyvinylpyrrolidone, and
1% available iodine and iodide (pH 4.5-5.5). Although
uncommon, chemical burns have been reported with this
solution.?>1821 Alcohol (70%), which is used for draping,
may also cause hypersensitivity.2*’ By using alcohol, the
epidermal lipid barrier acting to the skin may be decreased
by de-esterification.

To prevent tourniquet associated chemical burn, two
important points should be noted. First, friction between

to a number of commercial covers, a variety of simple, non
commercial alternatives have been proposed. Sarkhel and
Stride!® suggested using the disposable reservoir bag from a
single use anesthetic circuit, while the use of surgical glove
was proposed by Tomlinson and Harries.!® Our department
has been using adhesive plaster (Sinsin Pharm Co. Ltd.,
Korea) and antimicrobial incise drape (loban™ 2%, 3M Health
care, USA) for mechanical barrier [Figure 3a and b]. On
taking these precautions, further occurrence of tourniquet
associated chemical burns was prevented.

The chemical burn due to pneumatic tourniquet is a
relatively under-reported problem which may be more
frequent than believed. The PI related chemical burn in
tourniquet use may be prevented by understanding the
mechanism of occurrence of this complication to prevent
this devastating iatrogenic injury.
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