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Abstract

Introduction. Electrical burns are one of the most common causes of burns besides flame burns and scalds. High tension electrical burnslead
to greater morbidity and mortality. Active management strategies are required to manage high tension electrical burns. Common epidemio-
logical features and surgical management of wounds are described. Role of highligation in high tension electrical burns has been described.
Purpose. To describe the epidemiology, main features of the presentation and acute management of high tension electrical burns.
Materials and methods. This study was done for the duration of 2 months. All patients who were admitted with high tension electrical
burns were included in the study. Patients’ demographics, mode of injury, % age of burn areas involved, entry-exit wounds were recorded
on the day of admission. Emergency fasciotomy was done in cases of impending gangrenous changes inlimbs to prevent compartment syn-
drome and peripheral neuropathy. Reconstructive surgeries were done depending on thelocation and depth of burns.

Results. 64% patients were below 30 years. The majority of the patients who sustained electric burns were males (82.3%). All the patients
were from low and middle socioeconomic status according to the modified kuppuswamy scale. The majority of patients sustained electric
contact burns (55.8%). The majority of the patients were unskilled workers working in the fields (94.2%). Surgical treatment of all patients
includes fasciotomies in 15 patients, debridement/ amputation in 32 patients, reconstructive surgeries in 42 patients.

Conclusion. High tension electrical burns are one of the most common causes of burns, especially in rural areas. Public awareness and
compliance with safety standards as well as respect for the potentially deleterious effects of electricity are of utmost essential for avoiding
these deadly injuries.
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Pesiome

Beepenue. OpHolt u3 Haubonee 4YacTbix NPUYNH OXOros, NOMUMO BO3/ENCTBUA MIAMEHU, a TAKKe FOpﬂquI KUOKOCTU U napa, aBnseTca
peiicTeue 3NeKTPNYeCKoro ToKa. Oxoru INEKTPUYECKMM TOKOM BbICOKOTO HanpaxeHna npuBoaAT K 6onblueil 3a601eBaEMOCTH 1 CMEpTHOCTH.
,D,J'Iﬂ nevyeHna 0XXOoros INEKTPUYECKUM TOKOM BbICOKOIro HanpsaxXeHusa HEO6XOJJ,I/IMO Hanunvune CTpaTeFVIVI OKa3aHWUsA HeOTNOXHOW MefULUHCKON
nomoluuu. B ctatbe onucaHbl 06LI.|,VIe anupeMmuonornyeckue 0COBEHHOCTU OKa3aHus NOMOLLMK, a TAKXKe XUPYypruyeckoe neyeHne paH. MokazaHo
BaXXHOE 3HaYeHWe HaNoXeHUs BbICOKON NUraTypbl NPU 0XOorax 3NeKTpNUYeCKUM TOKOM BbICOKOIO HanpAXeHua.

Llens. npeﬂ,CTaBMTb 3NNAEMUONIOTNIO0, OCHOBHbIE XaPaKTEPUCTUKN NPOABNEHUA 0XKOTOB 3NIEKTPUHECKMM TOKOM BbICOKOIr0 HanpaXeHna n oka-
3aHME HEOTIOXHOW MOMOLLH.

MaTepuanbl N MeTopAbl. ﬂ,aHHOE uccnenosaHMe NpoBoAnNOCh B Te4eHUe ABYX MecCALEeB. B uccnegosanue ObINM BKNIOYEHDI BCe nauneHTsbl,
NnoCTynuBLLINE C 0OXXOFaMUn 3NEKTPUYECKUM TOKOM BbICOKOIO HanpaxXeHusa. ﬂeMorpachquKme [aHHbIEe NAUUEHTOB, MEXaHU3M TPaBM, NPOLIEHT
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@ 0EMEH onbiToM

0XXOTOBbIX MOPAXEHUN, HaNN4YNe BXOAHBIX U BbIXOAHBIX PaH OTPaXeHbl Ha fileHb NOCTynaeHNsA. B uensax npodunakT1ku CMHAPOMa CRaBAUBAHMUA
1 nepudeprnyeckoit HEBPONaTUM NpU Yrpo3e pa3BUTUSA FraHTPeHbl KOHEYHOCTEl Gbina BbIMONHEHA IKCTPEHHAA (acLMOTOMUS. PEKOHCTPYKTUB-
Hble onepaLuu BbINMOMHANN B 3aBUCUMOCTY OT JIOKANM3aLUK U rIYOUHbI 0XOrOB.

Pesynbratbl. [lons nauueHToB monoxe 30 neT gocturana 64%. Cpeau nayMeHToB, MOAYYMBLIMX INEKTPOOXKOMM, Npeobnafanu Myxuu-
Hbl (82,3%). Bce nauueHThl npuHagnexan K HU3LWeMy 1 cpeHeMy COLManbHO-3KOHOMUYECKOMY Knaccy no MoandULMpoBaHHoi wkane Kyn-
nycBamu. boNbWMHCTBO NaUMEHTOB MONYYMAMN 3NEKTPOKOHTAKTHbIE 00U (55,8%). bosbwas YacTb NauueHToB Oblu 3aHATE HEKBANUDULM-
poBaHHbIM TpyAOM, paboTas B none (94,2%). Xupypruyeckoe neyeHne Brkatoyano dacumuotomuio y 15 naLumeHToB, HEKPIKTOMMUIO/amnyTaLmuio
y 32 nauneHToB, PEKOHCTPYKTUBHbIE ONepauun y 42 naLuueHTos.

BbiBoabl. OfHOI U3 Hanbonee YacTbIX MPUYMH OXOTOB, 0COOEHHO B CENbCKOI MECTHOCTH, ABNAIOTCA 0XOTU 3NEKTPUYECKUM TOKOM BbICOKOTO
HanpseHus. PasbsAcHUTENbHbIE MEPONPUATUA U cobatofeHue nNpaBun 6e30MNacHoOCTY, @ Takke NpefynpexaeHne 0 NOTEHLMANbHO ONacHOM

BO3AENCTBUK INEKTPNYECKOro TOKa KpaﬁHe BaXHbl Ansa n3bexaHus CMEPTEJIbHbIX TPABM.

KnioueBblie cnoBa: INIEKTPUYECKNE OXKOMU, OKOTN INEKTPUYECKNM TOKOM BbICOKOTO HanpaXeHusa, ne4yeHue, BbiICoOKasa nuratypa,

cynbtafmasuH

Ina yutuposanua: Oxaiin C., Cunrna C., Top C., bxartu O.[4x., [ynTa [1. 3nugemunonorus u okasaHue HeOTNOXHON NOMOLLU
NpU 0XOrax 3EeKTPUYECKUM TOKOM BbICOKOTO HanpsiKeHUs B CENIbCKOM MeLULMHCKOM Konnegxe. AMOY1amopHas xupypaus.
2023;20(1):193-197. (In Eng.) https://doi.org/10.21518/akh2022-008.

KOH(bJWIKT WUHTepecoB: aBTOPbLI 3aABNAOT 06 OTCYTCTBUU KOHq)J'IVIKTa WHTEpPECOB.

@ INTRODUCTION

Electrical burns are one of the common causes of burns
besides scalds and flame burns. Factors contributing
to higher incidence include misuse of electricity, com-
promised safety standards, and lack of public aware-
ness [1]. Despite major improvement in our under-
standing of pathophysiology and management strategies
of electrical burns, electrical burns stilllead to significant
socioeconomic, functional and aesthetic problems [2-4].

Electrical burns may be due tolow tension (<1000 V)
or high tension (>1000 V) burns. In general, exposure to
higher voltage leads to higher morbidity and mortality.
Exposure to high-voltage electrical current, in particular,
can result in death due to cardiac arrhythmias and respi-
ratory muscle paralysis. These are very severe injuries,
amplified by progressive tissue necrosis [5-8].

Purpose and objectives. High tension electrical burn
injuries are uncommon in the developed world so there
are not many studies on high tension electrical burns.
So purpose of this study is to describe the epidemiology,
main features of the presentation and acute management
of high tension electrical burns.

@ MATERIALS AND METHODS

This prospective study was done in our department for the
duration of 2 months. All patients who were admitted with
high tension electrical burns were included in the study.
The patients wholeft against medical advice were excluded
from the study. Informed consent was obtained from all
the patients included in the study. All patients who sus-
tained high tension electric burns admitted through emer-
gency and OPD were included in the study. Patients” demo-
graphics, mode of injury, % age of burn areas involved
entry-exit wounds were recorded on the day of admission.
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Initial evaluation of the high tension electrical burn
patient begins with airway, breathing and circulatory
assessment of standard trauma care. Once the patient
is stabilised, a detailed history and examination are carried
out. History ofloss of consciousness, fall, seizures are impor-
tant to rule out associated injuries. It is critical to perform
a neurovascular examination of thelimbs. ECG and serum
electrolytes are done to rule out cardiac arrhythmias.

The treatment starts with aggressive fluid resuscita-
tion to maintain the urine output of more than 1.5 ml/kg/
hr. Mannitol was given with the dose of 100 ml/hr thrice
a day. Emergency fasciotomy was done in cases of impend-
ing gangrenous changes inlimbs to prevent compartment
syndrome and peripheral neuropathy. Splintage and eleva-
tion were done forlimbs to decrease oedema formation
and pain. The dressing was done using silver sulfadia-
zine ointment. Debridement/ amputation was done after
demarcation of injured tissue, usually at 5-7 days of burn
trauma. Highligation of the artery was done before pro-
ceeding for amputation to decrease blood loss during
surgery. Reconstructive surgeries were done depending
on the location and depth of burns. Final outcome was
decided based on hospital stay and mortality rate.

@ OBSERVATIONS AND RESULTS

34 patients with high tension electrical burns were
included in the study over the 2 years. The average age
of the patients was 26.24 years. The majority of the
patients were below 30 years (64%). The majority of the
patients who sustained electric burns were males (82.3%).
All the patients were from low and middle socioeco-
nomic status according to the modified kuppuswamy
scale. The majority of patients sustained electric contact
burns (55.8%). The majority of the patients were unskilled
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Table 1. Baseline characteristics of the patients
Ta6nuua 1. UcxofHble XapaKTepUCTUKM NaLMEHTOB

Characteristics Numbers (n =34)
Age (in years) 26.24
Gender Men (82.3 %), female (17.7 %)

Socioeconomic
status

Low (55.8%), middle (44.8 %)

Occupation Unskilled (94.2 %), skilled (5.8%)
Contact (55.8%), flash (29.4%),

Type of burns flame (121.8%) o) flash (25.4%)

Average % TBSA

involved 19.2%

Entry Wound Left hand (50%), right hand (38.2%),

scalp (11.8 %)

Table 2. Surgical management of patients
Ta6nuua 2. Xmupypruyeckoe sedeHune naumeHToB

Type of procedure
(Number)

Fasciotomy (15),
debridement/amputation (32),
reconstructive surgery (42)

No. of procedures
(no. of patients)

One (6), two (9), three (12) four (8)

Type of flap

Locoregional flap (6), Distant flap (11)

Complications

Locoergional flaps -3, Distant flaps -4

Mean hospital stay

39 days

Mortality rate

11.7%

workers working in the fields (94.2%). Only 2 patients
were skilled electricity department employees (Table 1).

The average percentage of TBSA involved was 19.2%.
Theleft hand was the commonest entry wound site (50%
cases) followed by the right hand in 13 patients (38.2 %).
5 patients had bilateral hand involvement. 5 patients had
scalp as entry wounds (Table 1).

Surgical treatment of all patients includes fasciotomies
in 15 patients, debridement/ amputation in 32 patients,
reconstructive surgeries in 42 patients. Most of the
patients required serial debridements and staged recon-
structive procedures. Total 17 flap reconstructive surger-
ies were performed in these 34 patients. In 5 cases, wound
coverage bylocoregional flap was done. 12 cases required
distant flaps to cover deep burns wounds with tendons and
bone exposed over the distalleg Amonglocoregional flaps,
3 cases had complications in 6 patients and distant flaps,
4 complications in 11 cases.12 patients needed 3 proce-
dures, and 8 patients needed even 4 procedures for acute
management of high tension electrical burn wounds (Table
2). 4 patients died during the course of the study.
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@ DISCUSSION

High tension electrical burns are one of the most dev-
astating injuries. It is important to understand that
the outside appearance of high tension electrical burns
does not accurately predict the true extent of the injury.
These injuries demand the highestlevel of medical care
for the successful survival and rehabilitation of patients.
Surviving patients have to go through multiple surgeries
and psychological trauma. These injuries are more com-
mon in younger age groups. In our study, the average age
of the patients was 26.24 years. Majority of the patients’
age was below 30 years. The majority of the patients who
sustained high tension electric burns were males. A simi-
lar study was done by Kur Alper et al. in which the age and
gender profile of patients were similar [9]. Our results
are comparable to a few others’ studies also [10-12].
This may be due to the higher handling of men to electri-
cal appliances and their professional work in the fields,
factories, and buildings. It also shows that the individu-
als affected more often are invariably the breadwinners
of the family, thus affecting their entire family.

The majority of patients were fromlow and middle socio-
economic status according to the modified kuppuswamy
scale. However no study has recorded the socio-economic
status of patients, but results reflect the decreased aware-
ness of the dangers and consequences of electrical burns
in these populations.

The majority of the patients were unskilled workers
working in the fields. Only 2 patients were skilled electric-
ity department employees. Unskilled labourers repairing
the fuse at the transformer was a common cause of high
tension electrical burns. Lack of public awareness and
unemployment are the major causes of these injuries. Pre-
ventive measures include public awareness and involve-
ment of government administration for the same by vari-
ous means. The second most common cause was found to
be children handlinglive wires accidentally at the roofs.
Again, this is a preventable cause of electrical burns. The
most common entry wound site was theleft hand followed
by the right hand and scalp. Other sites of entry wound
included shoulder, neck, and nose. S.Y. Haddad et al. [2]
also conducted a similar study and found that most
electrical injuries occur in males at work or in children
handling exposed electricallines. The majority of patients
had involvement of theleft upperlimb (58.3%).

Various means to decrease the incidence of high ten-
sion electrical burn include standardization and proper
use of electrical devices, using “DANGER”labels on highly
dangerous electrical instruments, awareness regarding
avoiding the use of unskilledlabourers to repair electri-
cal problems in fields, taking extra care of children and
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settlement of continuous educational programs for work-
ers and electrician, and explaining to them preventive
measures to them would be beneficial in decreasing
the incidence of high tension electrical burns.

Surgical treatment of all patients includes fasci-
otomies i.e. 15 patients, debridement to 20 patients,
amputation to 12 patients, STSG, and flap surgeries
to 42 patients. Many patients underwent staged recon-
struction using flap/grafts. A.B.D. Al-Aziz, H.A. Ahmad
et al. [13] also conducted a similar study and performed
similar surgical procedures. Most of the patients with
high tension electrical burns needed serial debridements
owing to the progressive necrosis of wounds. For similar
reasons, highligation of vessels was required to decrease
the chances of a blowout of vessels. In our study, 3 cases
had gangrenous changes till the shoulder joint. Shoulder
disarticulation was performed after performing the high
ligation of the axillary artery through a separate inci-
sion in the infraclavicular region. This incision involves
thelateral third of the clavicle [14].

Most of the patients had necrosis of skin and soft tis-
sue with exposed tendons/ nerves; for which flap recon-
structive surgeries were performed so that option of ten-
don/nerve reconstruction was available atlater stages.

Regarding complications, these were comparatively
more in cases oflocoregional flaps as compared to distant
flaps. We believe that it is due tolocal damage to vessels
and other tissue done by high tension electrical current

The mean hospital stay of patients in our study was
39 days ranging from 16 to 76 days. In a study published

by G. Zijak, the mean hospital stay was 58 + 24 days [15].
Similar results were noted by K. Kowalske in his study
in the year 2009 [16]. The overall mortality rate from
high tension electrical burns has been reported to be
up to 21.7%. In our study, the mortality rate was 11.6%.
However, all these patients had an associated high % age
of flame burns with their clothes catching fire. We con-
sider that the better overall survival rate of high tension
electrical burn patients may be explained by the early
presentation of patients to our burn unit, aggressive fluid
resuscitation and early active management of wounds.

@ CONCLUSION

High tension electrical burns are one of the most com-
mon causes of burns, especially in rural areas. Unskilled
labourers at fieldwork and children are commonly affect-
ed. Hands are the most common site of entry wounds.
Most of the patients require staged debridements and
reconstruction leading to higher hospital stays. Distant
flaps haveless complication rate as compared tolocore-
gional flaps. High ligation of vessels should be done
to avoid acute haemorrhage in high tension electrical
burns. Public awareness and compliance with safety
standards as well as respect for the potentially del-
eterious effects of electricity are of utmost essential
for avoiding these deadly injuries.
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