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SUMMARY. The objective of this study was to evaluate the incidence, types and severity of burn injuries, including sites in-
volved, morbidities, operative procedures, and their outcomes, to prevent or reduce the frequency and morbidity of such injuries
in epileptic patients. This retrospective study was conducted at our centre between February 2008 and January 2012. The study in-
cluded 54 patients who sustained burn injuries due to epileptic seizures, accounting for 1.3% of all burn admissions. All patients,
irrespective of the severity of their injuries, were admitted to our centre, assessed, treated and educated regarding specific preven-
tive measures. All study data were evaluated from patient medical records. Causes of burn injury were as follows: scald burns (30),
contact with hot surfaces (12), electrical burns in the bathroom (6), and flame burns (6). Second degree burns were the most com-
mon (18 out of 54 patients) and third degree burns were the least common. Upper limb and trunk were the most common sites in-
volved (36 out of 54 patients). Thirty patients required surgical intervention whereas the remainder was conservatively managed.
Most of the injuries occurred in the age group between 30-37 years. Injuries occurred predominantly in females [42 females, 12
males; F:M=3.5:1]. The study revealed that patients with epilepsy should be categorized as a high risk group considering the sud-
den and unpredictable attack of epileptic seizures leading to loss of consciousness and accidental burn injuries. Early surgical in-
tervention and targeting of all epileptic patients for education and instituting the specific preventive measures gives good outcomes.
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Introduction

Epileptic patients are usually encouraged to live a nor-
mal life, as much as possible. The incidence and nature of
the various kinds of injuries in epileptic patients are dif-
ferent from those that occur in people who do not have
epilepsy. The risk associated with this is an important fac-
tor in managing such patients.' Some epileptic patients pose
a threat to themselves and others during the peri-ictal pe-
riod.”’ The attack of epilepsy comes without any warning
signs, leading to loss of consciousness and convulsions.
Therefore the relationship between epilepsy and burn in-
jury is obvious, especially if the attack takes place in the
vicinity of burn agents. It is important to identify this high
risk group of patients and provide them with specific treat-
ment, along side the institution of targeted preventive meas-
ures. Such burn patients must be treated in collaboration
with a neurologist to provide targeted antiepileptic treat-
ment and prevention strategies.

In this series, we have studied 54 epileptic patients
who sustained burn injuries. The type of burn injury sus-
tained, burn severity, site involved, morbidities, operative
procedures conducted, overall outcomes and measures to

prevent or reduce the frequency and morbidity of such in-
juries in epileptic patients were evaluated.

Materials and methods

This retrospective study was conducted at the authors’
centre between February 2008 and January 2012. This study
included 54 patients who sustained burn injuries due to
epileptic seizures, accounting for 1.3% of total burn ad-
missions. All patients, irrespective of the severity of their
injuries, were admitted to our centre, assessed and then
provided with treatment. All of the patients were taken to
a physician for consultation on the treatment of epilepsy.
Type, total body surface area (TBSA), severity and mor-
bidities of burn injuries, operative procedures performed
and their outcomes were evaluated from the patient med-
ical records. Thirty six patients were diagnosed as a case
of generalized tonic-clonic seizure, 12 patients as absence
seizures and 6 as complex partial seizures. The median du-
ration of epilepsy was 12 years (7able I).

Early surgical intervention was considered in all the
operative cases. Eighteen patients with second degree deep
burns required split thickness skin graft (STSG) and 3 de-
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veloped contracture of the elbow (2 right and 1 left) that
required release and STSG (7able V). Three patients with
third degree burns required STSG and another three re-
quired flap cover. Out of the 3 flaps, 2 were reverse sur-
al flaps for coverage of a distal leg defect and 1 was a
distally pedicled anteromedial thigh flap for the infrapa-
terllar region. Three patients with third degree burns de-
veloped gangrene of the right foot requiring below knee
amputation (7able V). The TBSA involved for the first de-
gree burns was less than 5 % in all the patients, and wounds
healed within a week.

Results

Injuries resulted from scald burns (30), contact with
hot surfaces (12), electrical burns in the bathroom (6) and
flame burns (6) (Table II). Eighty-seven percent (47 out
of 54) of injuries took place at home and 13% (7 out of
54) at work. All of the patients with scald burns sustained
injury at home: 22 in the kitchen due to hot liquids from
cooking and 8 in the bathroom due hot tap water. Most of
the patients (46 out of 54; 85%) had a TBSA involvement
of less than 20% and only 15% had more than 20%.

Eighteen patients developed second degree deep burns,
there were 6 second degree superficial burns, 6 first de-
gree burns, 9 third degree burns, and 15 patients sustained
mixed burn injuries, including first and second degree
(Table III). Eighteen patients sustained burn injuries in-
volving the upper limb, 15 involving the trunk, 3 involv-
ing both the upper limb and trunk, 6 involving the face
and neck, 6 involving both the trunk and the right lower
limb, and 6 involving exclusively the lower limb (7able
IV). All of the first degree burn injuries healed within 1
week, the second degree superficial burns healed within
2 weeks, the second degree deep burns required 3 weeks
to heal, with the exception of the 3 which required split
thickness grafting (STSG). Most of the injuries occurred
in the age group between 30-37 years. Injuries occurred
predominantly in females (42 females, 12 males; F:M
=3.5:1). As regards the STSG, there was a 100% take up
recorded in approximately 70% of the patients on post op-
erative day 4. Six patients were partially regrafted and 3
experienced ulcer recurrence in the following 6 months.
The most common sites involved were the trunk and up-
per limb.

Discussion

Epileptic patients may sustain dramatic burn injuries
during the acute episodes. Burn injuries received during
acute seizures have been reported by various authors in
association with cerebral cysticercosis’ and in subjects
wearing grass skirts.” These patients must be identified,
provided with specific treatment, and educated to prevent
an unpredictable attack that may lead to burn injuries. Due
to a lack of orientation to time, place and person during
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Table I - Patient profile

Epileptic patients wih burns

No. of patients

54

Sex ratio

42:12, F:M=3:5:1

Median age

34 years (30-40 years)

Median duration of epilepsy

12 years

Types of epilepsy
a. Generalized tonic-clonic

seizures 36
b. Absence seizures 12
c. Complex partial seizures 6

Table II - Types of burn

Types of burn Numbers percentage
Scald burn 30 56

Contact with hot surfaces 12 22
Electrical burn in the bathroom 6 11

Flame burn 6 11

Table III - Severity of burn injuries

Severity Number Percentage
First degree 6 11

Second degree superficial 6 11

Second degree Deep 18 33

Third degree 9 17

Mixed burn 15 28

Table IV - Sites involved

Organ involved Number Percentage
Upper limb 18 33

Trunk 15 28

Both upper limb and trunk 3 6

Face and neck 6 11

Trunk and right lower limb 6 11

Lower limb 6 11

the attack, such burn injuries can be deeper and may lead
to more difficult management and subsequently to higher
costs, increased morbidity, and even mortality. Severe burns
as a result of epileptic seizures that require surgical inter-
ventions are well described by those who treat such pa-
tients,”* and these are usually deep burns.” These studies
correspond to our study showing deep burns in 42 out of
54 patients (77%) as compared to burn injuries in non-
epileptic patients, where this percentage would be lower.
In our series, this could be due to the majority of patients
coming from rural areas and having a poor socioeconom-
ic status, coupled with illiteracy and a longer contact time
with the agent during the attack. In contrast, Buck et al."”
found that 16% of the epileptic patients studied sustained
burn injuries during a seizure at some stage, but only 1%
of these patients required admission, and only 0.3% re-
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Table V - Morbidities, operative procedures and complications

Morbidities operative procedures Number | Percentage | Complications

Post burn ulcers STSG 21 70 Regrafting=6,
Recurrence=3

Post burn lower leg defect Reverse sural flap=2, distally based anteromedial thigh flap=1 3 10 Nil

Post burn contracture elbow Release and STSG 3 10 Nil

Gangrene foot Below knee amputation 3 10 Nil

Table VI - TBSA (excluding first degree burn)

TBSA No. of patients Percentage
<20% 46 85
>20% 8 15

quired operative interventions. Josty et al.” retrospectively
reviewed 111 patients admitted with burn injuries, sec-
ondary to an epileptic seizure. They concluded that scald
injuries are the major cause of burns in epileptic patients.
In our study, 55% (30 out of 54) of epileptic patients sus-
tained scald burns. All of them sustained their injuries at
home: 22 due to hot cooking liquids and 8 due to hot tap
water in the bathroom. A deep burn involves more skin
components, preventing the skin from early and scar-free
healing. Operative interventions are required in deep der-
mal and full-thickness burns to accelerate healing and re-
duce scarring. This can be achieved by burn excision and
split-thickness skin grafting in most of cases.’

In our series, all of the patients with deep burn required
operative interventions in the form of skin grafts, local flaps
and below knee amputation. Adigun et al." studied “Am-
putation from Burn following Epileptic Seizure’’ in their
burn unit. A total of 250 patients were managed during the
5 year study period. Two patients (0.8%) fulfilled the cri-
teria for inclusion and the extent of injury was quite se-
vere: one patient required disarticulation of a gangrenous
left hand at the wrist joint and disarticulation of gangrene
of the right 3rd, 4th and 5th toes at the metatarsophalangeal
joint, the other patient required disarticulation of the gan-
grenous fingers of the left hand at the metacarpophalangeal
joints. We performed below knee amputation in 3 patients
who sustained electric burns over the right foot and pre-
sented late leading to gangrene of the foot.

In the study by Adigun et al." study, both of the epilep-
tic patients who sustained burn injuries while cooking in
the kitchen were female. This coincides with the findings
of Meirelles et al.,” who noticed that a large number of
patients had visual contact with the flame prior to the ac-
cident, suggesting that fire could be a photostimulator for
the onset of seizure attack. We also noticed in our study
that most of the patients were female and sustained injury
while cooking in the kitchen. The greatest risk factors for
the increased incidence of burns in epileptic patients are
the frequency of seizure attack, the duration of the epilep-
tic episode,”" and a lack of awareness and education about
the risk of burns among epileptic patients.” Napoli et al."
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reviewed the medical records of 14 patients whose burns
occurred because of an epileptic seizure. They concluded
that epileptic seizures are an important predisposing fac-
tor in burns; the burn agent emits light stimuli that trig-
ger the onset of epileptic seizures and can affect the im-
portant areas including the face and hand. Tiamkao et al."”
concluded in their study that soft-tissue injury was the most
common in epileptic patients followed by burns, head in-
jury, orthopaedic injury, and seizure related events in wa-
ter. It has also been found that epileptic patients can live
a normal life but certain precautions are required to pre-
vent seizure-related injury.”

It is important to identify a small group of epileptic
patients who require repeated admission. One of the major
problems in epileptic patients is their noncompliance” and
patient medication should be regularly monitored as per the
advice from physicians. All of the patients in our series
were under treatment by consultation from the neurology
unit of the department of medicine. Burn injury in epilep-
tic patients can be prevented by taking simple measures in-
cluding the use of fire and radiator guards'***' flame-re-
tardant clothing,””' and following advice about showering.”
In the kitchen, the incidence of burn injuries can be pre-
vented by use of microwave ovens," self-sealing deep-fat
fryers, insulated plastic kettles, and cooker guards."”

All of the patients in our series were educated re-
garding the above mentioned preventive measures, and
were taking their medications regularly, adjusting them in
accordance with the neurophysician’s consultation and
lifestyle changes to avoid further contact with the burning
agents.

Various authors report the incidence of burn injury in
epileptic patients accounting for 5%’ and 10% of total
admissions to a burn unit.

Compared to the studies conducted by Bull et al. (5%)
and Meirelles et al. (10%), our study reveals a tendency
toward a lower percentage of burn injury in epileptic pa-
tients in our centre despite the rural catchment area (1.3%).
Possible factors influencing this trend could be the increase
in education of a selected group of patients by various
epileptic organizations, and a shift towards the scald burn
from the previously reported thermal burn.

Conclusion

The study revealed that patients with epilepsy should
be categorized as a ‘high risk group’ in view of the sud-



den and unpredictable attack of epileptic seizures, which
lead to loss of consciousness and accidental burn injuries.
Had these patients been identified as belonging to a high
risk group, the majority of them could have been saved
from burn injuries. As well as having to undergo burn care
management, these patients will have early and late mor-
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bidities. Although, superficial burn injuries can be man-
aged by conservative means, deeper burn injuries require
surgical interventions. The best outcomes are achieved
through early surgical intervention in selected groups of
patients, as well as through targeting all epileptic patients
for education and instituting specific preventive measures.

RESUME. L’objectif de cette étude était d’évaluer I’incidence, le type et la gravité des brilures, y compris les organes impliqués,
les morbidités, les chirurgies, et les résultats des chirurgies, et de prévenir ou de réduire la fréquence et la morbidité de ces bles-
sures chez les patients épileptiques. Cette étude rétrospective a été menée dans notre centre entre Février 2008 et Janvier 2012.
L’étude a inclus 54 patients ayant subi des brilures dues a des crises d’épilepsie, ce qui représente 1,3% de toutes les admissions
pour brilures. Tous les patients, quelle que soit la gravité de leurs blessures, ont ét¢ admis dans notre centre, évalués, traités et
éduqués sur les mesures de prévention spécifiques. Toutes les données de 1’étude ont été évaluées a partir des dossiers médicaux
des patients. Les causes de bralure ont été les suivants : de I’eau chaud (30), le contact avec des surfaces chaudes (12), les bra-
lures électriques dans la salle de bain (6), et les brilures causées par la flamme (6). Les brilures au deuxiéme degré étaient les
plus courantes (18 patients sur 54) et les brilures au troisieme degré étaient les moins fréquentes. Le membre supérieur et le tronc
étaient les sites les plus fréquemment impliqués (36 sur 54 patients). Trente patients ont nécessité une intervention chirurgicale tan-
dis que le reste a été géré avec prudence. La plupart des blessures sont survenues dans le groupe d’age entre 30-37 ans. Blessures
sont survenues principalement chez les femmes [42 femmes, 12 hommes ; F : M = 3,5 : 1]. L’étude a révélé que les patients souf-
frant d’épilepsie devraient étre classés comme un groupe a risque élevé compte tenu de I’attaque soudaine et imprévisible des crises
d’épilepsie conduisant a la perte de conscience et des brilures accidentelles. Les meilleurs résultats sont obtenus avec une inter-
vention chirurgicale précoce dans certains groupes de patients, ainsi que par le ciblage de tous les patients épileptiques pour 1’en-

seignement des mesures préventives spécifiques.

Mot-clés: briilures, épilepsie, mesures de prévention
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