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Introduction

Over the last century electrocautery has emerged as
an imperative adjunct to surgery across the entire range of
surgical disciplines. A diathermy machine converts elec-
tricity of the main supply (240V; 50 Hz) into high fre-
quency current (>100,000 Hz) to minimize the risk of elec-
trical shocks. In monopolar mode, the current from the
diathermy enters the patient through the active electrode
and exits through the grounding pad. In bipolar mode the
current passes between the two prongs of the electrode
without any significant flow through the patient and there
is no need for the grounding pad.

Bovie deserves acknowledgement for his outstanding
pioneering role in designing the first surgical diathermy
machine in 1928. Since then cautery has been increasing-
ly employed in surgery for cutting and coagulating, en-
suring efficient haemostasis during surgery.1-4 It has be-
come popular even for making skin incisions, given its
quickness, effective haemostasis and associated lesser pain
and minimal scarring.5,6

Although most of the newest diathermy machines are
largely safe, the electric fields they generate are still in-
herently hazardous for the patient, operating surgeons, and
theatre staff. They can cause burn injury, electrocution, op-
erating room fire, smoke inhalation, and gene mutation.5-7

Several newer electromedical devices, laparoscopic
diathermy and fiberoptic retractors are now emerging, and

these pose the same hazards as cautery. The fire triangle
consists of three elements necessary for initiation of an op-
erating room fire, i.e. a heat source (e.g. electrocautery
unit, laser), fuel (i.e. body tissues), and an oxidizer (sup-
plemental oxygen).7-9

Iatrogenic cautery burns during surgery may result from
one of the following four mechanisms: direct contact burns
from the active electrode resting on the patient’s skin or
contacting the operating staff; burns at the site of the ground-
ing electrode; burns resulting from electrode heating of
pooled solutions such as spirit; and burns occurring outside
the operative field as a result of circuits generated between
the active electrode and an alternate grounding source.10-16

We report our experience with three patients who pre-
sented to us with full-thickness deep burns following haem-
orrhoidectomy, surgery for coronary artery bypass graft-
ing, and orthopaedic surgery. Our aim is to prompt aware-
ness among the surgical staff regarding this avoidable haz-
ard and promote a proactive attitude on the part of the sur-
gical team towards prevention.

Case histories
Case I. A 21-yr-old lady presented to our outdoor de-

partment with a one-week history of haemorrhoidectomy
under spinal anaesthesia in lithotomy position. The oper-
ating time was 1 hour. The grounding pad had been ap-
plied over the distal thigh on posterolateral aspect. The
grounding pad was found to have a deep burn after re-
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covery from surgery (Figs. 1, 1A). Our consultation was
sought, and the patient was managed with excision and
split thickness skin graft.

Case II. A 51-yr-old male who had triple vessel dis-
ease of the coronary arteries underwent successful coro-
nary artery bypass grafting. His cardiac surgery proceed-
ed uneventfully. The operating time was 3.5 hours. The
grounding pad had been applied over the lower back, which
was discovered to have a deep burn after recovery from
surgery (Fig. 2). Our consultation was sought and the pa-
tient was managed with hydrogel dressings. Once dis-
charged from the cardiac surgery unit, he was followed as
an out-patient. He was advised to have wound closure, but
did not consent to another surgical operation continued
with conservative management and healed by secondary
intention after two months.

Case III. A 32-yr-old lady presented through the out-
patients department with a two-week history related to a
wound on her lower back. She had undergone orthopaedic
surgery for a fractured radius and ulna under general anaes-
thesia. Her surgery had lasted for two hours and the ground-
ing pad had been applied over the lower back (Fig. 3).
Our consultation was sought, and the patient was managed
with excision and split-thickness skin graft.

Discussion

Use of monopolar cautery and improper placement of
the grounding electrode constituted the cause of electro-
cautery burns in our cases. While modern electrodes have
been designed to minimize this complication, such burn
injuries still continue to inflict patients and are often deep.17-

23  Ignorance or negligence regarding standard safety pro-
tocols often underlies such mishaps. In a relatively recent
attempt to abolish this complication, a noncontact electro-
surgical grounding device has been developed, but its long-
term safety benefits are yet not proven.22

In all our patients, the cause of burns was faulty ap-
plication of the grounding pad, which failed to have good

contact with the patients’ skin. When the grounding pad
is loose, this may cause heat generation and sparking at
the contact site, without providing an appropriate exit for
the current to pass safely through the circuit. Several meas-
ures can be adopted to prevent these mishaps. The oper-
ating surgeon himself should have a proactive attitude and
personally ensure that the grounding pad is adequately ap-
plied with firm contact to the skin over an adequate sur-
face area. Preferably it should be secured to the skin with
a crepe bandage. An area of at least 70 cm2 of firm skin-
pad contact should be ensured. Special care should be ex-
ercised to re-check the position of the pad if the patient’s
position is changed intra-operatively. One may employ the
newer grounding pads with adhesive properties that firm-
ly attach them to skin. The diathermy machine’s active
alarm system will also help to limit the extent of the re-
sultant burn injury. If a bipolar cautery is employed the
risk of grounding pad burns can be eliminated altogether.

All our patients had deep burns. One patient who had
cardiac surgery was managed conservatively with dress-
ings while two had resurfacing of their wounds with split-
thickness skin grafts. Sanders et al.24 reported a case of
deep burns from the grounding pad in a patient undergo-
ing shoulder arthroscopy. The literature has reported sev-
eral other cases of cautery burns occurring during differ-
ent various surgical procedures such as cardiac surgery,
orthopaedics, and neurosurgical procedures.

Most of these were deep burns and required plastic
surgical interventions.25-27

Mundinger et al.10 reported a case of forehead burns
in a patient with  titanium plates in her skull bones pre-
viously implanted as part of treatment for her skull anom-
alies. The grounding pad was placed on the lateral thigh,
however burns occurred  at her forehead as she was posi-
tioned prone and  circuit generated between the active elec-
trode and an alternate grounding source (i.e. indwelling
hardware). This case exemplified the alternate-site or ca-
pacitative coupling burns  wherein an aberrant intra-oper-
ative circuit  is  generated by equipment contacting the

Fig. 1A - Same patient, full-thickness skin loss.Fig. 1 - This patient had haemorrhoidectomy under spinal anaesthe-
sia in the lithotomy position. The loose-lying grounding pad under
the burn area resulted in deep burn injury.
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body of the patient. This results  in  burns  at sites of con-
tact remote from the operative field and  the normal ground-
ing pad.  Such injuries may occur on areas of  un-insu-
lated surgical table contacting the patient,  electrocardio-
graphic leads, temperature probe insertion sites, and sites
of placement of  various other  monitoring devices.28-31

There is a recent growing recognition of the  added
danger posed  by the combination of  supplemental oxy-
gen and electrocoagulation in facial surgery. Engel et al.8

have reported  three such  patients  sustaining burn injuries
while undergoing facial plastic surgery under conscious se-
dation and supplemental  oxygen. One prudent way is to
avoid using supplemental oxygen without proper endotra-
cheal intubation altogether as the oxygen-enriched atmos-
phere contributes to the fire as an oxidizer.2,8,32-35

The use of alcohol and spirit based skin preparation
solutions is another risk factor for fires and burn injuries
in the operating room. The solution, if not evaporated be-
fore employing the cautery, will lead to fire and burn in-
jury. The electrosurgical diathermy unit is the usual source
of heat to ignite the flammable substance, although lasers
and fiberoptic lights can also be potent heat sources. The
fuel is provided by alcohol-based prep solution, drapes,
sponges, and endotracheal tubes. In the presence of a high
oxygen environment, all of these substances can burst in-
to flames and burn intensely. When alcohol-based prep is
used and the patient is draped before the solution is com-
pletely dry, alcohol vapors can be trapped and channelled
to the surgical site or the solution wick may get into the
surrounding linen, where a heat source can ignite the
vapours.11,30,31,36,37 When using alcohol-based skin prepara-

tions a few precautions should be strictly adhered to. The
surgeon must  wait for at least  3 minutes for the solution
to evaporate  and the skin is wiped with a cotton swab be-
fore draping the surgical site;  shaving the skin to prevent
pooling of solution in the hair; effectively drape the patient
with a clear plastic adhesive drape to prevent collection of
flammable vapors beneath the drapes. The best policy is to
avoid these flammable substances and use the much safer
solutions of povidone iodine and chlorhexidine.

An electrocautery burn is a medical error which also
has medicolegal and ethical implications. There is a long
list of such errors, from simple misdiagnosis to more se-
rious harm that may culminate in the patient’s death. Such
errors may emanate from negligence or system failure. Un-
fortunately such errors continue to occur in every part of
the world. Ideally the professional staff and hospital ad-
ministration concerned should ensure patient safety by pre-
venting such mishaps and compensate for the harm that
ensues to the patients.38-41 Reporting such errors is impera-
tive as this will ensure safer management of future patients
by sensitizing the professionals involved, leading to the
adoption of preventive strategies.42-45

Conclusion

We conclude by reiterating the fact that as long as we
continue to use the available conventional unipolar elec-
trocautery, the hazard of burns to patients particularly at
the grounding pad site must be borne in mind. The oper-
ating surgeon should be mindful of the risks involved and
be proactive to ensure the patient’s safety.

Fig. 3 - This patient had orthopaedic surgery on the forearm under
general anaesthesia and sustained iatrogenic burns in the grounding
pad site on her lower back.

Fig. 2 - This patient underwent successful coronary artery bypass
but continued to suffer from cautery burn for two months.

RÉSUMÉ. Ce bref rapport met en évidence trois cas de brûlures iatrogènes provoquées par l’électrocautère, avec une revue de la
littérature pertinente. L’objectif est d’inciter davantage la sensibilité des chirurgiens et du personnel du théâtre opératoire au sujet
de ce risque évitable associé à l’équipement fréquemment utilisé dans les interventions d’électrocautère. Cela peut servir de rappel
aux professionnels d’être prudents sur   les pièges qui mènent à ces lésions évitables.
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