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Lightning-related death
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Ca se Re port

Sum mary
Lightning is one of the reasons for death due to environmental disasters. Lightning-related deaths occur rarely in Sivas. This study aimed to make the
medico-legal evaluation of rare specific findings which can be observed on clothings and during autopsy in a small part of the subjects who have died
due to stroke of lightning. A five year-old boy who resided in his father’s farm was exposed to lightning on an open field. Resuscitation failed and he
was reported to be dead when he arrived at the hospital. Postmortem investigation revealed extensive burnt areas on his clothes and body. In
suspicous deaths occurring on open fields, lightning should be taken into consideration as a possible cause of death. Detailed external and internal
examination should be carried out along with careful crime scene investigation. It is important to determine and evaluate the characteristic findings of
lightning. Carcasses of animals and damages in the trunks of trees found in the surrounding area should not be overlooked, since they may give some
clues to establish a link between lightning and death. (Turk Arch Ped 2012; 47: 63-6)
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Introduction

Lightning is discharge of electricial potential formed in the
atmosphere between the clouds and the earth. It follows a zig-
zag way and goes downward in branches (1,2). Streak of
lightning is statical electricity on a very large scale (3). The
human being is a good conductor just like wires, metals, humid
soil and tree roots. Lightning has electrodynamic, barometric,
auditory, electrochemical, optical ve thermic effects (4).
Lightning strikes especially occur during heavy rain in the
afternoon in the autumn and summer (5,6).  

20-30% of individuals who are struck by lightning die and
various sequelae including peripheral neuropathy and cognitive
dysfunction occur in survivors (4-6). In cases of death as a result
of lightning, no finding on clothes and bodies may be observed or
burns and breakup in the clothes may be observed and entry and
exit lesions and a sign of fern which is specific for strike of
lightning may be observed on the body. In autopsies of cases of
death which occur as a result of lightning, findings in the internal
organs are not diagnostic alone. Hyperemia, edema, fluid
accumulation and bleedings are reported in internal organs (4-8).
Therefore, examination of the clothes and crime scene

investigation are very valuable in the diagnosis in cases of deaths
which occur as a result of strike of lightning (4). 

In this study, it was aimed to evaluate the rare specific findings
which can be observed on clothings and during autopsy in a
small part of the subjects who have died due to lightning strikes.
This case was presented to help to make a diagnosis earlier and
start therapeutical procedures as early as possible in cases who
are referred as casualties after lightning strike to clinics where
pediatricians work.

Case

A five-year-old boy who lived in a farm in Sivas was
exposed to lightning while walking with his father on the
cropland which was an open field. The father rescucitated his
son, but it was found that the boy was dead, when he was
brougth to the hospital. It was decided to perform an autopsy
to find out the reason of death. 

On crime scene investigation, a pair of naylon shoes with torn
soles were found (Picture 1). In addition, the crime scene was
observed to be wet because of heavy rain. When the clothes of
the boy were examined, it was observed that his grey sweatshirt,



dark blue t-shirt, dark blue short-sleeved vest and cream-colored
pants were ripped. 

The external examination during the autopsy revealed the
following findings: Lacerated areas of 0.3-0.5 cm on the dorsum
of the right hand and on the base of the thumb were observed
on a 5-6 year-old uncircumcised male cadaver with a height of
100 cm and weight of 22-25 kg. A hairy part of 10x5 cm was
found to be burnt till the skin in the frontoparietal region and the
whole hairy region around this (Picture 2) and both eyebrows
were found to be burnt-fumigated. The region extending from
the anterior part of the left ear to the left side of the neck and
the left part of the chest, a region of 7x2 cm extending from the
posterior part of the neck to the interscapular area, a region of
6x3 cm under the right scapula with lacerations on the skin, a
region of 36 x 12 cm which covers the left half of the chest and
the abdomen nearly fully, two regions of 6 x 6 cm in the left and
9x4 cm in the right in both inferior quadrants of the abdomen
with lacerations on the skin, a region of 2x1.5 cm on the internal
malleolus of the left leg, a region of 0.75 x 1 cm in the internal
side of the left heel and a region with a diameter of 1 cm with
raised edges in the right heel were observed to be burnt. In
addition, a picture of fern (tree branches) was observed in the
abdominal region (Picture 3-5).

The internal examination: When the cranium was opened,
purpuric bleedings under the scalp, a haemorrhagic region of 3
cm in the vertex, areas compatible with diffuse subdural
hematoma and subarachnoid bleeding in the left parietal region
(Picture 6) and subarachnoid bleedings in the anterior parts of
both temporal lobes were found. Haemorrhagic areas in the
thalamus and a haemorrhagic region with a diameter of 0.5 cm
in the brain stem were observed on sections of the brain. When
the chest and abdomen were opened, diffuse hemorrhagic
areas were observed in both lungs. On sections of the lung,
hemorrhagic areas were found in the medial half of the lower
lobe of the left lung (Picture 7) and in the middle and lower lobe
of the right lung. No other pathological finding was found in the
other organs except for appearance of fluid accumulation. 

No toxic, sedative or narcotic substance was found in the
tissue samples obtained during the autopsy and in the
chemical examination of the blood. On histopathological
examination, cutaneous changes compatible with electrical
flow and heat affect (lengthening in the basal layer in spinal
cells in the epidermis, fusiform shape, focal subepidermal
seperation, diffuse homogenization in the collagenous fibers in
the dermis) and hyperemia in the lung and brain were found. 

The reason of death was reported to be respiratory and
cardiac arrest as a result of burn related to lightning strike and
injury of internal organs.

Discussion 

Lightning strikes are usually observed especially in the
autumn and in the summer during the rain in the afternoon

(7,8). To declare that a person has died as a result of lightning
strike a detailed crime scene investigation should be made in
addition to external and internal examination of the cadaver.
The weather conditions in the place and the time of the event
and clues about the effects of lightning in the surroundings
(parts of clothes scattered around the place, demage in houses
and trees, mass animal deaths in sheep and lamb herds)

Picture 1. Appearance of tears in the soles of the shoes

Picture 2. Burns in the scalp hair and burnt areas in the scalp

Picture 3. Exit injuries related to lightning strike in both soles
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should be investigated (2). Clothes may be ripped, torn or
unstitched (9,10). The fact that all clothes and the shoes of this
subject were ripped and lightning was observed in October on
a rainy and closed weather was found to be compatible with
the information in the literature.

While no finding may occur as a result of lightning strike,
large burns, fumigation in the hair and multiple organ injuries
related to passing of electrical flow through the body may be
observed (9). In deaths due to lightning strikes, the scars on
the skin left by lightning are valuable in diagnosing the reason
of death. These are branched, fern-like lesions which are also
called “Lichtenberg figures”. They may be observed as burns
and roasted appearance in places where lightning had passed,
in the hair and in the body hair (2,4). 

In our case, burns in the scalp hair, roasted chest and pubic
hair (Picture 2), fern-like appearance in the face, neck, chest and
abdomen (Picture 5), burns in the interscapular region, burns in
the lower extremities and electrical current exit points in the heels
(Picture 3) suggest the possibility of lightning strike.

There may be burns in the body which occur in different ways.
Burns in the scalp and in the body hair occur as roasting, flaring
up or ironing. There may also be thermal burns as a result of
extremely heated metals on the body or blazing of the clothes on
the body  (2,4). In our case, burn was observed in the left inguinal
region which was in contact with the part of the clothes containing
extremely heated metal (Picture 4). 

In the central nervous system, brain edema, intracranial
hemorrhage and thermal lesions in the brain and spinal cord may
occur. Scattered regional petechial hemorrhages, tears in the
large vessels, edema, softening, liquifying, chromatolysis in
pyramidal cells, shrinkage in demaged cells and uniformly
stained eccentric nuclei may be observed in the brain (1,2).
Rupture and tears may be found in the vessels and internal
organs. Fluid accumulation and petechial hemorrhages may be
observed in internal organs (11). In our case, diffuse intracranial

Picture 4. Skin burns in the left lower quandrant of the abdomen  
compatible with the metal-containing part of clothes.

Picture 5. Fern-like appearance on the abdomen

Picture 6. Subarachnoidal hemorrhage areas in the brain which 
were visualized macroscopically during the autopsy.

Picture 7.  Hemorrhage areas in the lung which were visualized 
macroscopically during the autopsy.
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hemorrhages and diffuse hemorrhage areas and fluid
accumulation in the lung were observed. 

In addition, perforation of tympanic membrane, corneal
edema and tears, retinal detachment and fetal loss due to uterine
rupture may be observed (1,5,6,12-14).

Although national education programs are performed to
prevent lightning strike, the most efficient way of preventing
lightning strikes is the applications performed directly in regions
where lightning stike cases are seen (15).

Conclusively, in suspicious deaths occuring in open fiels,
crime scene investigation should be performed carefully in
order to declare that a subject had died as a result of lightning
strike. It should be learned if there was thunder and storm in
the place of the event. In addition, proofs related to the effects
of lightning including scattered parts of clothes in the
surroundings, demage in houses and trees and mass animal
deaths should be investigated. Afterwards, a detailed external
examination of the cadaver, systematic autopsy and toxicology
tests and histolopathologic studies of the samples obtained
from the person would be a suitable approach to determine the
reason of death (1,4,16,17).  
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