ONLINE CASE REPORT

L:RCS

X Ann R Coll Surg Engl 2012; 94: e70-e71
ADVANCING SURGICAL STANDARDS

doi 10.1308/003588412X13171221502301

Electrosurgery ignition of a pneumoperitoneum
secondary to prior spontaneous perforation of the
small bowel: a cautionary tale
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ABSTRACT

We describe explosive combustion of a gas filled peritoneum from a handheld electrosurgery electrode used to enter the abdo-
men. The pneumoperitoneum was due to small bowel perforation and peritonitis had been established for at least two days. No
injury was caused to either the patient or medical staff. This rare occurrence has only been described once before. Surgeons
should be aware of the possible combustion of bowel gas, whether on opening bowel or the peritoneum after bowel perforation.
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Surgical explosions in the abdomen are rare. Combustion
of this nature requires a fuel, an ignition source and may be
potentiated by the presence of high dose oxygen.! Electro-
surgery is the most common energy source used in general
surgery. However, it is also a potent ignition source. Surgical
fires and explosions have been described with electrosur-
gery using fuels such as alcohol-based skin preparations,?
plastic endoluminal tubes,’ intracolonic gas* and, rarely,
free peritoneal gas following bowel perforation.' Significant
complications or death can ensue as a result of such fires or
explosions and surgeons should be aware of these hazards.

Case history

A 41-year-old woman presented to the emergency surgical
team with peritonitis. She had been admitted two weeks
earlier under a medical team with abdominal pain, diar-
rhoea and electrolyte disturbances. The cause for this initial
presentation remains unknown despite extensive investiga-
tion. Two days prior to referral she developed worsening
abdominal pain and abdominal distension. An erect plain
chest x-ray demonstrated free intraperitoneal air (Fig 1)
and she was scheduled for a laparotomy. A midline incision
was made using a handheld electrosurgical blade dividing
all layers in turn using the device. On dividing the peritone-
um, there was an explosion. There appeared to be no injury
to either the patient or the medical team as a result of the
explosion. The laparotomy demonstrated two small bowel
perforations, a grossly contaminated peritoneal cavity, a
large volume of pus and small bowel enteral fluid.
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Discussion

Flammable gases are produced at all levels of the gastroin-
testinal tract. Hydrogen and methane are the most common
flammable gases produced in the bowel. Their proportions
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Figure 1 Erect plain chest x-ray demonstrating the presence of
free intra-abdominal gas
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will vary with diet, digestion and metabolism.> Bowel prepa-
ration of the colon with mannitol or lactulose is associated
with an increase in combustible gas, resulting in explosions
during colonic resection caused by electrosurgery.®

Oxygen concentrations in the normal gastrointestinal
tract decrease from 10% in the stomach to 5% in the colon
and combustible bowel gas will not ignite in less than 5%
oxygen. However, during general anaesthesia with supple-
mental oxygen the concentration of the oxygen in the bowel
increases.’ This applies to nitrous oxide as well, which may
also aid combustion.”

In our case the most likely fuel causing the explosion
on entering the peritoneum was free intraperitoneal bowel
gas, ignited by the handheld electrosurgery device. We have
found only one similar report.! Unlike our case, there were
extensive intra-abdominal injuries sustained secondary to
the explosion. Several case reports have described the igni-
tion of intracolonic gas on directly entering the colon using
handheld diathermy.**9 Because of this risk, many surgeons
avoid using electrosurgery in this particular situation. We
recommend that on entering a peritoneum in which there is

free gas, electrosurgery should be avoided and scissors or a
scalpel should be used instead.
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