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Medicolegal aspects of surgical diathermy burns: A case report and review 
of the literature 

Sema Demircin*, Fatmagül Aslan, Yasar Mustafa Karagoz, Mehmet Atilgan

 _________________________________________________________________________________________
 Abstract: Diathermy plays an integral part in most operations, either for dissection or coagulation, and it is used on a 
regular basis by surgeons of all specialties. Even though modern diathermy equipment is considered to be safe, accidents still do 
happen. These accidents particularly occur if the operation is performed in emergency situations in which the patient’s clinical 
condition is urgently fatal and the members of the team could only focus to the surgical area. The false steps in monopolar 
diathermy application cause a situation called the diathermy burns. 
 In this report we present the case of a man who had acute chest pain due to rupture of aortic aneurism. While he was 
being taken into operation, cardiopulmonary arrest developed. He was resuscitated intra operatively and the operation was 
completed. After this operation burns on the anterior surface of the right hand, elbow and the distal forearm were noticed. 
We wanted to emphasize that accidental diathermy burns can cause unsightly scarring that limits motion in affected joints 
or function of other tissues and review the literature to explain possible causes and dealing with this kind of situation in the 
medicolegal aspects.
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 Electrosurgery is a term used to describe the 
passage of high-frequency electrical current 

through tissue to create a desired clinical tissue effect 
[1]. As the frequency of the driving voltage increases, 
the heating effect increases and stimulation decreases. 
Therefore, at frequencies above 100 kHz (i.e. radio fre-
quencies) the effect is entirely heating. This heating effect 
on the body by electric current is called diathermy [1, 2].
 Diatermy instruments are undoubtedly some 
of the most useful and most-often used tools at the 
surgeon’s disposal [3]. There are two diathermy modes, 
monopolar and bipolar [2, 4-6]. Monopolar diathermy, 
is the most commonly used modality in surgery [4] in 
which the current enters the patient through the small 
area from an active electrode and exits safely through a 
neutral electrode [5]. The active electrode can be made 

into a pointed surgical tool, and localized heating occurs 
at the tip of the instrument. The neutral electrode in 
the circuit is situated on another part of the body and 
it is much larger than the active electrode. This is the 
passive electrode (also called dispersive, plate, patient 
or indifferent electrode) and because of its large surface 
area, the current density is low and no heating occurs 
[2]. Studies indicate that the total incidence of diathermy 
induced injuries is one to five cases per 1000 operations, 
whereas 50-100 cases of surgical fires occur every year 
in the USA, with diathermy being the primary cause of 
such fires [3, 7]. If such an injury occurs it can be tragic 
when vital structures are involved, and they may lead 
to unpleasant scars, even if only superficial burns [8]. 
These types of injuries constitute a significant amount of 
morbidity associated with surgery [3].
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 In this report, which was previously demonstrated 
as a poster in the 22nd IALM Congress and published in 
abstract form (9), we present a case which illustrates 
undesirable facts of diathermy. We want to emphasize 
these predictable and preventable burns and review the 
literature for dealing the situation in the medico legal 
aspects.

 CASE
 
 A 55 years old male admitted to a private hospital 
with history of sudden onset chest pain and dyspnea. In 
his initial examination, both femoral pulses were non 
palpable. He had a history of essential hypertension, 
coronary artery disease and claudication. A femoral 
angiography revealed an aortic aneurism originating 
from distal part of the arcus aorta and the proximal part 
of the descending aorta. In thorax CT, the maximum 
diameter of the aneurysm was 6.5 cm and the aneurism 
was filled with the mural thrombus and there wasn’t any 
sign of rupture. He was diagnosed with acute coronary 
syndrome and accepted into the intensive care unit. 
Thirty minutes after the thorax CT, he arrested. He was 
operated on immediately with the diagnosis of ruptured 
aortic aneurism and repaired by graft interposition. Three 
days after the operation, hyperemia and edema were 
noticed on his right forearm and hand and the extremity 
was elevated. 
 He was transferred to the inpatient ward, after he 
remained intubated for 2 weeks. The wound on the right 
forearm was noticed on the ward and dermatological 
consultation was requested. The patient was diagnosed 

Figure 1. Diathermy burns (Forearm and hand - 50 days after 
the surgery).

Figure 2. Diathermy burns - Forearm. Figure 3. Diathermy burns - Thumb.

Figure 2. Diathermy burns - Forearm. Figure 3. Diathermy burns - Thumb.
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with second to third degree burn injuries, extending from 
his forearm to his fingers. He was treated with silver 
sulfadiazine dressings and fusidic acid. 
 Two years after the operation, he was referred 
to Department of Forensic Medicine for an expert report 
of his disability. He had a burn scar on the volar side 
and radial edge of his right forearm, and over the dorsum 
of his right thumb. There were atrophies on his right 
forearm, hand and fingers and flexion contracture of his 
right elbow and hand especially on his third finger. There 
were paresis of the planter (2/5) and dorsal (1/5) flexion 
of the right elbow, and hand (3/5) and hypoesthesia 
on the whole of his right forearm and hand. The EMG 
revealed a total lesion of the right distal median nerve, 
severe lesion of the right radial nerve, moderate lesion of 
the ulnar nerve and mild-moderate partial lesion of the 
right musculocutaneous nerve.
 He was right handed and there was a 57% loss of 
his complete ability, according to regulations determining 
impairment and loss of capacity to work and earn in the 
profession by the Turkish Social Security Institution.
 

 DISCUSSION

 Electrical burns to patients are usually predictable 
and easily preventable and have been reported to result 
from insulation failure of the active electrode, direct 
coupling from the active electrode to another conducting 
instrument or capacitive leakage of current [1, 8].
 Another possible complication is an off-site burn 
and it is called a neutral (dispersive) electrode pad burn 
[3]. This type of injury is a result of improper grounding. 
The interface is compromised, if the grounding pad is too 
small or is not completely adhered to the skin. Thus the 
current density may become too high at one point of the 
skin/pad interface, resulting in a burn [3, 8]. 
 Demir et al. have reviewed a series of 19 patients 
with intra-operative burns requiring plastic surgery and 
determined that four patients had deep dermal or full 
thickness burns requiring debridement, skin grafting 
or musculocutaneous flaps. Their analysis showed that 
malfunctioning electrosurgical devices, an incorrectly 
positioned neutral electrode, moisture under the negative 
electrode, and blood or fluid creating alternate current 
pathways were some of the causes [10]. In our cases, 
mechanism of the burn might be explained by improper 
grounding or drying of the conductive jelly during an 
extended operation, according to operation records. 
 For safe return of the electrical current to the 
main unit, it is essential to properly place the conductive 
jelly coated neutral plates against areas of clean (shaved 
if it is necessary), dry skin to ensure uniform and large 
surface contact [11, 12]. If the patient is not properly 
grounded, the current may also seek other grounding 
points, such as electrocardiogram leads, causing burns at 
remote sites [3]. If the current pathway passes through or 
near the cardiac implantable electronic devices it might 
result in malfunctioning pacemakers due to alternating 
current, and the danger of arrhythmias [3, 6].
 In addition to these, diathermy devices may 
cause injuries not only to patients, but also to the 
operation team. There are three ways in which current 
can penetrate gloves: hydration (the wet glove becomes 
conductive), capacitive coupling and breakdown of the 
glove.
 Besides these adverse events, stray sparks 
from leaking units or plates are potentially dangerous 
in operating rooms. In association with the leakage 
of diathermy devices and the presence of flammable 
substances, oxygen, nitrous oxide and sources of ignition 
are fire prone and may result in explosions. The use of 
alcohol-based prepping solutions and non-absorbent 
drapes in most fields, permit pooling of flammable 
liquids that also could be ignited by the leakage [11]. 
 To avoid electrosurgical complications, the safety  
precautions include the tips given by Table 1 as recom-
mended by Jones et al. and Vijayaraghaven et al. [11, 12].

Table 1. Safety precautions for preventing or minimizing 
electrosurgical injury ** [11,12]

**modified from Jones et al. and Vijayaraghaven et al. [11, 12].

Identifying risk managers in the operating room
Ensuring proper education of all staff 
Awakening of the capabilities and drawbacks of equipments
Strict adherence to the manufacturer’s instructions
Inspecting insulation carefully
Using the lowest possible power setting
Using a low-voltage (cut) waveform
Using brief intermittent activation vs. prolonged activation
Not activating in an open circuit
Not activating an electrode in close proximity or direct 
contact with a metal/conductive object
Using of disposable neutral plates with conductive gel 
coating. If reusable plates are used, the insulation should be 
checked daily
Proper application of neutral plates in carefully located areas 
that are away from potential areas of pooling
Avoiding of metal contact with the patient’s body 
Avoidance of spirit-based disinfectants and pooling of 
prepping solutions
Using bipolar electrosurgery when appropriate
Selecting an all metal cannula system as the safest choice in 
the operative channel for active electrodes
Not using a hybrid system (metal and plastic components)
Organizing a team that includes also a biomedical engineer 
and perioperative nurses
Most of the burns are not detected early, so inspecting the 
patients have to be common rule prior to shifting them from 
the operating room.
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 As described thus far, electrical burns constitute 
the most common electric accident in the operating room; 
trivial or superficial burns can occur and may often be 
overlooked, but most of these burns are deep and burns 
are rarely detected intraoperatively [11]. Jones et al.  
suggested that one must keep in mind that the depth of 
penetration of thermal energy goes beyond that seen 
by the naked eye; therefore, unrecognized injuries can 
present later, after progression of the damaged tissue 
[12]. According to the records of the case, hyperemia and 
superficial skin wounds were noticed on the third day 
after operation, but even though it was too late, he was 
diagnosed with a full thickness burn fifteen days after the 
operation. 
 Regardless, the exact incidences of 
electrosurgical complications are difficult to pinpoint 
and, in many cases, they are operator dependent. But 
as in our case, these types of injuries do constitute a 
significant amount of morbidity associated with surgery 
[3]. Therefore, the surgical team should pay more 
attention to the probability of burns during surgery [7]. In 
fact, Vilos et al. pointed out that the use of electrosurgery 
is now so common that education about the principles 
of this technology is considered inessential and surgical 
residents start using the device in their most junior years. 
For that matter, almost without thinking about their 
potential complications, it is common to feel that these 
instruments are "fool-proof" [8]. 
 Likewise, Assiotis et al. reported that, only 
50.8% of their questionnaire respondents stated that they 
had received formal diathermy training, whereas 49.2% 
had no formal training. In this report, authors pointed out 
that nearly 90% of respondents do not place diathermy 
pads on the patients themselves, 68.3% do not routinely 
check diathermy equipment before use, and 66.7% do not 
check the diathermy pad site at the end of the operation. 

Furthermore, 80.9% of the respondents stated that a 
diathermy complication is the surgeon’s responsibility, 
and the remaining 19.1% would have blamed the scrub 
nurse, circulating nurse, operating department assistant, 
manufacturer, or a combination of the above [7]. 
 Considering the number of operations performed 
annually, the reported rate of complications from 
electrosurgery is extremely low. However, as in our case, 
they may lead to unsightly scars from superficial burns 
and they may result in disability when such an injury 
occurs. Furthermore, when the vital structures such as 
viscera, are involved it can be catastrophic [8]. In fact, 
electrosurgery-induced injuries are the most common 
cause of malpractice lawsuits against hospitals in the 
USA [7]. There wasn’t any statistical data about the 
frequency of diathermy injuries in malpractice lawsuits 
for the Turkish Republic. According to rule of law, all 
of the operating personnel are responsible for reckless 
injury and consistent with their role, they have to judge, 
according to the Turkish Penal Code and according to 
Turkish Civil Code, separately and respectivelyseparately 
each of them, according to their role. If the court declares 
there was reckless injury, it might result in a sentenced 
of at least four and a half months upto two years 
imprisonment, and fines may be imposed additionally. 
 As a consequence, diathermy plays an integral 
part in most operations, either for coagulation or 
dissection, and most surgeons use it on a regular basis. 
Even though modern diathermy equipment is considered 
"safe", accidents still happen. Inappropriate use of 
diathermy devices can lead to adverse events for patients, 
and also for surgeons [7]. These undesirable results can 
only be avoided if the surgeon has a basic understanding 
of the principles of electrosurgery and the proper use of 
the devices [8].
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