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Abstract

Introduction- In Forensic histopathology electrocution injury is an challenging condition as in various cases there is no gross
finding seen and surrounding evidence is are not very much supportive.

Aim- To study histopathological changes in heart due to electrocution injury.

Methods and materials: In the present study, a total of 16 heart specimens due to electrocution deaths and 16 normal heart
specimens are considered during the study period of 4 year from 2017 to 2020. Case details are obtained from the records and
analyzed. The histopathological findings are recorded by us.

Results: Myofibre break-up, separation of sarcomeres and extravasation of RBCs are found in all the 15 cases of electrocution
(100%). The other findings are disarray of the myofibres (87%), hyper contracted myocyte with squaring of nuclei (73%),
myocellular segmentation (33%) and myocyte vacuolization (20%).

Conclusion- Most of the histopathological changes in heart are found consistently in electrocution cases compared to that of the
normal hearts for better understanding of electrocution effect.
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Introduction:

When electric current inter in the body then death caused by its passage in the body is called Electrocution injury.'
Although death due to electrocution is not un common but in various cases there is no gross finding seen and
surrounding evidence is are not very much supportive so histo pathological finding of internal organs are important
for conclusion of death due to electrocution injury. we studied the effect of electric shock injury over heart in the
form of histo pathological changes and this study can help to reduce negative autopsy in future. Although ventricular
fibrillation is most important cause of death in electrocution injury” but in present study our aim is to find out
changes in heart histopathologically.

Materials and Methods :

Place of study: Department Of Pathology, MGM Medical College, Indore

Duration of study: 2 years (2018-2019)

Type of study: Prospective study

Sampling method: Stratified random sampling
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Collection Of Sample specimen: The material for the study was heart specimen brought by police in a sealed
container which was received by him from Forensic department of MGM Medical college with all relevant
documents and Post mortum reports. We select only thosel6 cases for our study in which clearly entry wound was
mentioned in P.M. reports and 16 normal heart specimens with no history of cardiac disease which were sent for the
histopathological examination for comparision.

Inclusion criteria: Cases with a definite electric contact mark (entry or exit mark) on the skin of any part of body
mentioned in PM reports and cases with circumstantial evidence favoring electrocution death.

Exclusion criteria: Cases with a any known cardiac disease and autolytic specimen condition as obtained from the
detailed history. Ethical committee clearance was obtained for the histopathological study of heart.

A detailed history of the cases was obtained from the medical records. The details were recorded on a proforma.
gross examination done inflow and outflow method is used for Grossing of heart and for microscopic examination
H&E staining method was used. The heart was dissected following standard autopsy protocol at autopsy. we used
inflow and outflow method for dissection of heart. All the sections of heart and coronary arteries from were fixed in
10 % formalin, marked for identification and sent for histopathological analysis. Paraffin sections were made and
the sections stained using Hematoxylin and Eosin (H & E) dyes. All sections taken from each heart underwent histo
pathological examination. Microscopic examination was carried out to look for the various histopathological
changes in the heart sections. These changes were recorded on a proforma and were compared with the findings of
the normal heart.

Cardiac tissue injury

Gross and microscopic examination of the heart tissue of all victims at autopsy was of great value in detecting the
multisystemic effect of current passage through the body even in the absence of any visible electrothermal skin
lesion .The heart tissue damage had been seen grossly and detected 8.

Heart tissue injuries that had been detected include heart tissue burn (16.7%),petechial hemorrhage or congestion
and/or edema and microscopic focal coagulative necrosis ( in addition to myofibers separation, loss of myocytes

striations, and square configuration of myocytes nuclei in almost all cases.

FIGURE 1.Congetion of cardiac muscle due

to electrocution injury
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Results

The microscopic examination of the heart sections in cases of electrocution deaths revealed the following spectrum
of histopathological changes: separation of the myocardial fibres (In all electrocution injury heart), Break down of
Myocardial fibres (In all electrocution injury heart),Haemorrhagic area with extravasation of RBCs (In all
electrocution injury heart), disarray of the myofibres (In majority of cases), hyper contracted myocyte with squaring
of nuclei (In majority of cases. These changes were found diffusely throughout the sections.

The normal heart sections showed few similar histopathological findings such as myofibre break-up (In nearly 25%
cases) and separation of the myofibres (10%) which were not accompanied by haemorrhagic area and extra vasation
of RBCs. There is no disarray of the myocardial fibres found in any normal heart taken for histo-pathological

comparision.

4
P

FIGURE 1.Square expression of the myocyte nuclei, H and E stain

FIGURE 3.Extravasation of the RBCs
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Histopathological changes No. of cases Percentage
1. Breakdown of myocardial fibers 16 100
2. Extravasation of RBC with haemorrhage 16 100
3 Seperation of myocardial fibers 13 87
4. Disarray of myocardial fibers 12 75
5. Squaring of nucleus 11 68
Discussion

In electrocution death ventricular fibrillation is principal cause of death. Random asynchronus electric activity of
ventricles occur in ventricular fibrillation.? In fibrillation both electrophysiological and structural changes occurs .
Ku et al. said that electrocution can cause direct injury to the myocardium which causes damage myocardium with
resulting myocardial infarction [5].Electrical injury may cause necrosis of myocardium.® or may cause patchy
necrosis.>®’

In electrocution death some time there is no definite cause of death find out after autopsy, histopathological and

biochemical test, In such condition which are negative autopsy, histo pathological changes in heart are very
beneficial and may provide help in framing final opinion electrocution as cause of death.
Breakage of myocardial fibres is an important histopathological changes in electrocution injury which was found in
all 16 electrocution cases of our study. Same finding was seen by Vittorio Fineschietal In his study,where he found
Breakage of myocardial fibres in 90% of electrocution cases. so it is a characterstic finding in electrocution
death®'* Stanca et al.also found same finding in his case."'

Myocardial fibres breakage was not found in our 16 other heart which was taken for comparision. Study
done by Luo BT et al. described other histopathological changes in heart due to electrocution injury like disarray of
myocardial fibres, rupture of myocardial fibres and focal interstitial haemorrhage has been described.'? In our study,
haemorrhage was found in 100% of the cases separation of fibres in 87% cases and disarray of the myofibres in 75%
of the cases. Other findings such as square expression of the myocyte nuclei were seen in 68% of our cases. This

characteristic finding has been mentioned by Fineschi et al. and in a case report by Dabas et al."

. In another study
conducted by Viswakanth et al., squaring of the myocyte nuclei were reported in all the cases. Tanaka N et al. also
has describediffuse fragmentation of the myocardium with myocardial nuclei in hyper contracted cells showing a
square appearance.'*

Conclusion-

The histopathological changes in the heart definitely provide an additional clue in the diagnosis of death due to
electrocution injury .Most of the histopathological changes described in our study were found consistently in the

cases and their presence in the sections studied can be relied upon in the diagnosis of electrocution deaths especially

in the absence of any external marks and ambiguity of external environment was present.
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