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The electrical injury is a common cause of death needing forensic assessments. In these cases, 
the histopathological assessment is a routine practice. The aim of this study was to determine the 
pathological results in cadavers suspected to electrical injury referred to the Forensic Medicine 
Center of Tehran, Iran. In this observational descriptive-comparative study, 745 consecutive 
cadavers suspected to electrical injury referred to the Forensic Medicine Center of Tehran from 
2006 to 2016 were enrolled; also, the histopathological findings among them were determined 
and compared according to other variables. The results of this study demonstrated that 44 
patients (86.3%) of those suspected to have an electrical injury and 101 patients (92.7%) of 
those with definite electrical injury had positive pathological results, showing a statistically 
significant difference (P<0.05). The non-routine histopathology assessment is useful and 
would develop positive results in more than 80% of the cases.
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1. Introduction

ultiple cases of electrical injuries are 
reported annually, where the body is 
integrated into an electrical circuit. The 
severity and complications of electri-
cal injuries are related to factors such 

as electrical current, potential differences, current inten-
sity, tissue resistance, the pathway, and passing duration. 
Intermittent electrical current, the wetness of clothes, 
and angriness may aggravate the conditions [1-3].

Ventricular fibrillation is the most common ventricu-
lar arrhythmia and may be conscious until moments 
before the collapse. Seizure as a result of direct electri-
cal current from the brain is less frequent. The 100 mA 
electrical current passing from the head may result in 
respiratory arrest and even a shock of more than 5 A in 
60 Hz/sec frequency may result in respiratory arrest. 
The most common entry and exit sites are hands and 
feet, respectively [4-6].

Contact is not necessary for electrical burn and in a 
voltage over 300 V, a part of the body may develop a cir-
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cuit leading to kissing burning. The aim of this study was 
to determine the pathological results in cadavers suspect-
ed to electrical injury referred to the Forensic Medicine 
Center of Tehran from 2006 to 2016 [7-9].

In this observational descriptive-comparative study, 
745 consecutive cadavers suspected to electrical injury 
referred to the Forensic Medicine Center of Tehran from 
2006 to 2016 were enrolled. The definition of definite 
and suspected cases was according to records in the 
medical documents. The inclusion criteria included be-
ing suspected of electrical injury and referring to the Fo-
rensic Medicine Center of Tehran. Also, the exclusion 
criteria included the lack of pathology results and legal 
documents.

The data were extracted from the existing medical doc-
uments and recorded in the checklist. The variables were 
age, sex, location of cadaver finding, voltage, entry and 
exit site, job, humidity, and pathological findings. The 
histopathological findings among cadavers were com-
pared according to other variables. The industrial elec-
trical use was considered as high-voltage and the house 
electrical use was considered as low-voltage. High-risk 
jobs included electrical manager, plumber, ventilation 
systems worker, electrical industries employee, elevator 
worker, and welder. The other occupations were consid-
ered as low-risk jobs. Pool, bathroom, toilet, and well-
maker were considered as wet.

The data of 160 subjects were analyzed by SPSS ver-
sion 13.0 software. The Chi-square test, Analysis of vari-
ance, and the independent samples t test were used; also, 

the P-values of less than 0.05 were considered statisti-
cally significant.

The Mean±SD age was 30.2±4.4 and 30.3±3.5 years 
in the suspected and definite groups (P>0.05) with the 
median and mode of 30 and 35 years. There were 3 and 
5 female subjects in the suspected and definite groups 
(P>0.05). As shown in Table 1, the location of the ca-
daver was alike across the groups (P>0.05). Also, the 
voltage was the same across the groups and it was higher 
in male subjects and dry locations, but it was not related 
to age and entry and exit sites (Figure 1).

The entry and exit sites were the same across the groups 
(P>0.05). The age and gender were not related to the en-
try and exit site (P>0.05). Also, the humidity was the 
same across the groups. The results demonstrated that 44 
patients (86.3%) of those suspected to have an electrical 
injury and 101 patients (92.7%) of those with definite 
electrical injury had positive pathological results, show-
ing a statistically significant difference (P<0.05) (Figure  
2). Also, the entry and exit site associations were the 
same in wet and dry locations.

The results demonstrated that the total ratio of electrical 
injury as the cause of death was 0.81%; 86% and 92.7% 
of the suspected and definite groups had pathological 
findings without significant difference. Also, the types 
of pathology results were the same. Epidermal vacuol-
ization, epidermal stretching, and eosinophilic changes 
were skin findings. The cerebral findings were bleeding 
and the cardiac findings were nuclear alterations [10].

Figure 1. Electrical current entry site
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Schaefer et al. [11] reported that plexopathy and local 
injuries were the main cerebral findings in our study. In 
the present study, neuropathology was not done, but the 
bleeding was similarly a common problem. A cross-sec-
tional study by Aygün et al. [12] among 36 cases showed 
that injuries were with vacuole formation and release of 
muscular enzymes, especially creatine phosphokinase; 
the positive muscular findings may approve the electri-
cal injury. But, it is not in congruence with our study 
because the muscular alterations were not assessed in 
the current study and it was because of the lack of mus-
cular sampling in our study. Ramati et al. [13] reported 
that neuronal injuries and edema and hemorrhage were 
the most common findings in patients with the electrical 
injury that demonstrate neuronal injuries and the most 
important one is edema. But, hemorrhage was the main 
finding in our study and the edema and neuronal injuries 
were not determined. Moreover, it may be suggested 
that only skin in the Extremity and brain samples should 
be obtained that include 82.6% of samples with posi-
tive pathological findings; also, since only 2.5% of lung 
samples were positive, it may be suggested that no lung 
sample should be obtained.

2. Conclusion

Totally, according to the obtained results, it may be 
concluded that routine histopathology assessment is 
useful and would develop positive results in more than 
80% of the cases and may help to find the neglected 

points in cadavers. However, further studies with the 
larger sample size and multi-center sampling are carried 
out to attain more definite results, especially about con-
tributing factors for the pathological results in cadavers 
because of electrical injuries. Also, the exclusion of lung 
samples and the inclusion of skin, brain, and heart or 
even solely the skin may result in less confusion besides 
lower costs in this era.
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Figure 2. Microscopic view of electrical injury
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