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CASE REPORT
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Operation Room Fire: Caution for Using Electrocautery after Rinsing Operation Field at the End
of the Surgery with Alcohol-Based Cleansing Solutions
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Department of Plastic and Reconstructive Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea
Fires in operating rooms rarely occur. However, this type of disaster can complicate almost any surgical procedure. Fuel, heat
and oxygen are related with fire outbreak. When ignition sources such as alcohol-based surgical preparation solutions are
present, the risk of an operating room fire increases, and burns are more severe in such conditions. Many manufacturers recommend waiting at least three minutes after application to allow complete drying for reduce fire risk. There are a few studies
regarding flame burns in the operation room, although most of these studies are related to preoperative skin preparation.
However, alcohol containing solutions can be used occasionally for cleansing of the operation field after the surgery, therefore, the surgical team should pay attention to surgical fires, even if they have completed the operation successfully. We present our case of a post-operative flame burn and introduce some precautions that will reduce the risk of alcohol burns. (J
Korean Burn Soc 2019;22:3 4 -37)
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aration, electrosurgical equipment, and flammable materi-

INTRODUCTION

al for surgical drapes are used in an oxygen-rich environment, the risk of an operating room fire increases, and

Operating room fires are critical events with potentially

the types of burns that result from these conditions are

catastrophic results for both patient and surgeon. The in-

typically more severe3). Common alcohol-based surgical

cidence of operation room fires in the United States is es-

skin preparations are flammable, and it is recommend by

1)

timated to range between 550 and 650 cases per year .

manufacturers that surgeons should wait at least three

20 to 30 cause serious disabling injuries, with one to two

minutes after application to allow for complete drying,

1)

cases per year having fatal outcomes . The three essential

with the goal of eliminating fire risk2). There are a few

elements necessary to create a fire are described as the

studies regarding flame burns in the operation room, but

fire triangle: fuel, heat, and oxygen2). When ignition sour-

most of these are related to preoperative skin preparations.

ces such as alcohol containing solutions for surgical prep-

However, alcohol containing solutions can be used occasionally for cleansing of the operation field, erasing blood
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clots, surgical markings and colored solution such as povidone on the patient’s body after the surgery.
Herein, we report a case of the flame burn in the operation room caused by the alcohol containing solutions
used for postoperative cleansing of the operation field.
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blood clots and clean the operating field. The surgical

CASE REPORT

team found a small amount of bleeding at the drainage
insertion site, and after confirming that three minutes has

A 76-year-old man with myocardial infarction had sur-

been passed after cleansing, an electrosurgical bovie de-

gery for emergent coronary artery bypass surgery. After

vice was activated for hemostasis at 30 Watts for a

the successful bypass and skin closure, alcohol containing

second. A spark occurred and spread flame over the en-

solution (72% ethanol with 2% chlorhexidine gluconate)

tire operation field. The fire was extinguished by pooling

was used to erase the surgical marking sign, remove any

with large amounts of sterilized normal saline. The patient suffered a deep second-degree burn on the neck and
anterior trunk. After waking from general anesthesia, the
patient was moved to an intensive care unit and treated
with daily moisturizing foam dressings under the consultation of the reconstructive surgeons (Fig. 1). Considering
the patient’s general conditions, burn wounds were treated in conservative manner. Wounds with eschar were
managed with escharolysis with silvadine and polyurethane foam dressing.
The bypass surgery itself was successful and the patient was moved to the general ward. Because the burns
were still not healed at that time, the patient’s hospital
stay was lengthened (Fig. 2). Most burn wounds healed
about 30 days (Fig. 3), but the drainage insertion site at
left upper abdomen caused an additional three weeks of
healing time (Fig. 4).

Fig. 1. Immediate after the incident. Anterior truncal area was
cleansed with 72% ethanol and 2% chlorhexidine gluconate
solution after skin closure. Three minutes later, in order to
coagulate the small amount of bleeding at the drainage insertion
site, electrocautery device was activated, then it ignited flame
over the entire operative field.

DISCUSSION
Fires in the operation room are infrequent but catastrophic; and these fires may start in a number of ways3).

Fig. 2. Postburn day 9. Drain was
removed and insertion site was
closed using nylon sutures.
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Fig. 3. Postburn day 30. Burned
area healed but still remained at
drainage insertion area.

ternal burns of the deep tissue. This will result in a prolonged healing period. However, even though the incidence of patient burns due to alcohol-based skin preparations is recognized, it continues to be used4). Therefore,
use of alcohol-based skin cleansing solution may be
increased. Alcohol-containing solutions are also used for
skin preparation preoperatively as well as for cleansing
the operation field, such as wiping out colored solutions
and blood clots remaining on the patient's body after
operation. Therefore, even after surgery, the possibility of
fires in the operation room continues.
We propose several methods to reduce the likelihood
of alcohol burns. above all, surgeons should avoid using
alcohol containing solutions such as 72% ethanol with 2%
Fig. 4. Postburn day 51. All wound was healed but residual
burn scars were left in some area. These showed mixed hyperand hypo- pigmentation without contraction or pain.

chlorhexidine gluconate solution or 30% ethanol with 10%
povidone-iodine solution for skin cleansing in the operation even after surgery. When these are inevitably used,
surgeons should wait for at least five minutes so that the

Alcohol containing solutions can be used for a variety of

solutions are fully dried. There are some studies that

purposes in the operating room - for sterile skin prepara-

three minutes are not enough to prevent operation room

tion or cleansing the post operation field, even quick

fire, although many manufacturers recommend. Jones EL

washing of contaminated equipment. However, despite

et al. reported alcohol-based preparations caused flash

its usefulness, fires caused by alcohol in the operation

flames even after three minutes2). Barker SJ et al. de-

room can be very tricky, fatal and are a major cause of

termined that the fire was completely prevented if the al-

complaints. The speed of the progression of a fire ignited

cohol-based prep solution was not used, or was allowed

by alcohol is known to be faster than general fires, which

to dry for five minutes rather than the three minutes rec-

3)

makes extinguishing the fire difficult . In addition, due

ommended by the manufacturer5). Also, when using elec-

to its low viscosity, a small amount alcohol can be flowed

trosurgical equipment, we recommend to minimize the

into the suture or drainage insertion site and cause in-

time to use. Additionally, unfortunately, when a fire
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breaks out, all surgical staffs and even anesthesiologist

concentration. Therefore, we suggest that we should be

should extinguish the fire as soon as possible. Therefore,

more careful when using alcohol-based skin cleansing sol-

the fire extinguisher should be placed in an easy to find

ution postoperatively, although it was safe at the pre-

place.

operative skin preparation. Our case teaches that atten-

On the other hand, this patient suffered a delay in heal-

tion should be given to surgical fires even after surgery.

ing at the drain insertion site. This delay may have re-

It is also recommended that the alcohol containing sol-

sulted from several possibilities that include: 1) ignition

utions should evaporate longer than the time suggested

by alcohol spilled into the drain insertion site, 2) chemical

by the manufacturer.

burn by the alcohol itself, 3) heat conduction through the
silicone tube. Therefore, the surgeons should be alert to
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