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Introduction

Almost every ancient civilization had a deity responsible for
thunder or lightning. Due to its terrible power and the fact
that it comes straight from the sky above us, lightning is
inevitably associated with the wrath of the gods and
intended as a punishment for mankind’s evil deeds. The
voice of the thunderstorm forges menacing melodies that
devastate the world:

“The Wind begun to rock the Grass
With threatening Tunes and low
He threw a Menace at the Earth

A Menace at the Sky”
Emily Dickinson, 1864: A Thunderstorm

The physical concept defines lightning as a naturally
occurring electrostatic discharge in which two oppositely
charged locations, either in the atmosphere or on the
ground, momentarily neutralize and release a tremendous
amount of energy. About 80% of lightning discharges end
between the clouds. The remaining 20% represents a
lightning strike and poses a potential risk for a variety of
injuries.1Themost serious injuries fromlightningstrikes affect
the cardiovascular and central nervous systems (CNS).2

We report an exceptional case of a man who experienced
a direct lightning strike to the chest, leading to intracerebral
hemorrhage, yet remarkably survived this harrowing
event.
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Abstract Lightning strikes pose a rare but catastrophic risk for a variety of injuries, including damage to
the central nervous system. We present the case of a 79-year-old farmer who survived a
lightning strike directly in the chest resulting in an intracerebral hemorrhage in the region of
the left basal ganglia. The patient was initially comatosewith right-sided paralysis and central
facial palsy but displayed gradual improvement with supportivemedical therapy. This unique
case highlights the potential for lightning strikes to cause rare and severe neurological
complications, including intracerebral hemorrhage. A review of the literature proposes
possible pathophysiology of lightning-induced intracerebral hemorrhage, but the exact
mechanism is yet to be found. Early diagnosis, classification, and treatment of neurological
symptoms are crucial for optimal patient outcomes following lightning strikes. This case
report adds valuable information to the limited body of literature on lightning strike-induced
central nervous system injuries, emphasizing the importanceof promptmedical intervention
and multidisciplinary care for lightning strike survivors. Further research is needed to better
understand the mechanisms underlying lightning-induced intracerebral hemorrhage and to
develop optimal treatment strategies for these rare but potentially devastating events.
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Case Report

A 79-year-old farmer who was suddenly struck by lightning
in an open field was first examined at the local hospital. The
estimated travel time from the accident scene to the nearest
primary health care facility was 30minutes. The initial
physical examination classified the patient’s condition as a
medical emergency, cardiopulmonary stable with vital signs
within normal limits (heart rate of 105 beats per minute and
blood pressure of 125/75mm Hg), and neurologically
assessed as comatose (Glasgow Coma Scale [GCS] 7). He
underwent rapid assessment, sedated, and orotracheal
intubation before an urgent transfer to a tertiary referral
hospital. The emergency department described the initial
electrocardiogram examination upon arrival as normal.
Upon arrival at the emergency center in Belgrade, the
patient underwent a detailed examination by a trauma
team. There were no visible head injuries upon admission.
Several superficial lacerations were discovered in the area of
the left knee and hip. A local examination revealed that the
point of entry for electric current was on the chest (►Fig. 1).
There were no typical Lichtenberg figures, but an irregular-
shaped skin erythema (the first-degree burn) surrounded
the point of entry, further extending in the right upper and
lower quadrants of the abdomen, through the right hip and
right leg, and ending in the right heel (►Fig. 1). A noncontrast
head computed tomography (CT) showed an acute cerebral
hemorrhage in the left basal ganglia with surrounding
vasogenic edema, followed by intraventricular hemorrhage
with no midsagittal plane shift (►Fig. 2). Cerebral CT
angiography showed no presence of vascular anomalies.
The physical and neurological examination, as well as the
finding of the CT scan, prompted us not to carry out surgical
treatment, but to continue supportive medical therapy.

Throughout the period of hospitalization, our patient
went through a multidisciplinary treatment involving
anesthesiologist, neurosurgeon, cardiologist, and plastic
surgeon. The anesthesiology team consistently monitored

the patient during his hospital stay, promptly addressed any
biochemical imbalances, and ensured sufficient pain relief
and sedation. A cardiologist also examined the patient for
short-term pressure spikes that occurred during the first
and second days of hospitalization. A plastic surgeon took
daily care of the burns, which all completely healed within
3 weeks without local infection.

Due to the expected prolonged intubation, an open
surgical tracheostomy was performed. The neurological
examination remained unchanged until the eighth day of
hospitalization, when the patient occasionally began to
follow commands and open his eyes on request. The
follow-up CT scan showed significant resorption of the
basal ganglia hematoma (►Fig. 2). After a total of 54 days
of hospitalization, the patient was awake with a normal
pupillary response and able to communicate through eye
contact, hand gestures, and facial expressions. The right
central facial palsy persisted, as did the right hemiplegia.
However, the patient was able to sit unaided and perform a

Fig. 1 (A) Local examination revealed that the point of entry for electric current was on the chest. (B and C) Further extension of the burn
occurred in the right upper and lower quadrants of the abdomen through the right hip and right leg, ending in the heel.

Fig. 2 (A) A noncontrast head computed tomography (CT) shows an
acute deep cerebral hemorrhage in the left basal ganglia with
surrounding vasogenic edema, followed by an intraventricular
hemorrhage with no midsagittal plane shift. (B) The follow-up CT scan
showed significant resorption of the basal ganglia hematoma.
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full range of motion with his left extremities. Early
rehabilitation began within 7 days of the stroke. The
discharge examination revealed that the patient’s vital
signs were stable and within normal limits, and he was
eventually transferred to a rehabilitation center.

The patient’s condition significantly improved upon
follow-up examination 6 months after release. The patient
was able towalk with thehelp of awalking aid, and therewas
a noticeable improvement in his facial palsy. The patient had
the ability to fully close his eyelids. Nevertheless, the buccal
and peripheral mandibular branches’ paralysis did not
improve.

Discussion

It is not possible todetermine theexact number ofdeaths from
lightning, but the estimated number is almost 24,000 deaths
per year worldwide, whereas nonfatal injuries are
approximately 10 times more common, resulting in 220,000
to 250,000 injuries per year.3 The most common cause of
lightning injuries is an indirect lightning strike (95–97%).3 In
the past 10 years, an average of 27 lightning strike fatalities
were reported in the United States per year.3 Direct lightning
strikes usually end fatally.3 Lightning strikes have a lifetime
chance of 1/15,300. More than 80% of victims are men, with
most deaths occurring among 20 to 45 year olds.4 Estimates
place the electrical lightning current at 10,000 to 200,000 A,
and the voltage at 20million to 1 billionV.5Due to the sporadic
natureof lightning, the literatureconsistsofonlya fewarticles,
mostly single-case reports.2,6 Most cases reporting
intracranial hemorrhage occur after a direct lightning strike
to the head with a subsequent brain injury.2,6 Furthermore,
cerebral hypoxic-ischemic encephalopathy is the most
common brain injury, closely followed by diffuse cerebral
edema resulting from cardiac or respiratory arrest. Cerebral
hemorrhage is anextremely rarecomplicationwitha tendency
to occur in the area of the basal ganglia.2 The pathophysiology
ofhemorrhage in thebasalgangliaaftera lightning strike isstill
unclear. The suggested hypothesis of these injuries includes
either direct mechanical or thermal damage to the nervous
tissue or indirect delayed effects that occur as a result of
complex pathophysiological mechanisms.5 These theories
are still in their early stages of development and encompass:

(1) The electrical current directly induces vascular spasm
and ischemia in the tissues supplied by the damaged
vessels. After the initial injury, chronic ischemia slowly
and steadily harms the tissue it supplies and causes a
chronic inflammatory reaction of vascular endothelial
cells due to free radicals resulting fromoxidative stress.7

(2) Direct electrical damage is inducing electrostatic
separation of tissues, and electroporation of cells
(opening of the pores in the cell membranes using a
pulse of electricity, causing functional deterioration).7

(3) Denaturation of proteins, deoxyribonucleic acid, and
lipids due to electrical current, thus producing free
radicals fromoxidativestress, leading todemyelination.8

(4) Under the influence of the electrical current, circulating
substances are released and are carried in the blood
stream, having an effect in different tissues. It is
suggested that elevated cortisol levels in trauma lead
to hyperstimulation of glutamate receptors, which in
turn increases the release of destructive free radicals,
which are extremely elevated in a lightning injury.9

A complex interaction among electric current,
glutamate, cortisol, free radicals, and vessel walls may
be responsible for the delayed and distant effects of
electrical injuries on the CNS and the peripheral nervous
system.8 There was no head injury in our case, we can rule
out the direct mechanical damage as the cause of
hemorrhage. Also, we ruled out the presence of brain
aneurysms or arteriovenous malformations. The most
probable explanation in our case is either that the
intracerebral hemorrhage was caused by a transient
increase in arterial blood pressure or caused by a
complex combination of humoral factors in correlation
to the last hypothesis. Only one published case reported an
isolated intracerebral hemorrhage that did not coincide
with an electrical current entry point in the head. In this
case, the patient had massive intracerebral hemorrhage in
the left basal ganglia, followed by massive pulmonary
hemorrhage, leading to immediate fatality.8

Our patient’s neurological examination revealed a
comatose state, with a GCS score of 7. The patient’s altered
neurological condition warranted neuroimaging, but given
the absence of head trauma and a chest entry point, along
with the development of an intracranial bleed, it would be
prudent to consider a CT scan in all lightning strike cases to
avoid overlooking this severe complication.

An intracranial hematoma could be the cause of the
patient’s poor neurological state, but since there was no
significant midline shift, there could also be a second cause,
such as the previously mentioned complex disturbance and
interaction between cortisol, glutamate, and an increase in
free radicals, or some other as-yet-unknown disturbance of
neuronal function related to electric current.

Medical assistance and immediate care for an injured
person can be two of the most important factors affecting
survival. In our case, the response to supportive drug therapy
was excellent, so our patient did not require surgical
treatment. According to the recommendation of the
European Union Stroke Initiative blood pressure was
maintained below 150/100mm Hg.10 Also, according to the
most of the recommendation for the treatment of the
patients with stroke, early mobilization was undertaken, to
preserve or restore musculoskeletal strength and function
and potentially improve overall functionality.11 Early
cardiovascular control and stabilization, along with rapid
resuscitation, can play a key role in preventing cerebral
ischemia.12 Additionally, a health center treating these
patients should have the necessary equipment, experience,
and multidisciplinary staff to handle the full spectrum of
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challenging multisystem disturbances and complications
that can occur.

To treat lightning-related injuriesmore effectively,wemust
comprehend the precise pathophysiology of these injuries; in
the meantime, we should focus on prevention and educating
people on how to lessen their risk of lightning strikes.

Conclusion

To our knowledge, this is the first published report of a patient
who sustained a lightning strike to the thorax, suffered an
intracerebral hemorrhage, and survived. About a third of
lightning strikes result in death. The possibility of damage to
the CNS depends on the type of lightning injury (direct strike,
stride potential, or side flash), the intensity and duration of the
current, the path of the current within the body, and injuries to
thebrainsecondarytocardiacarrestandhypoxiaor fromphysical
trauma. The pathogenesis of basal ganglia hemorrhage following
a lightning strike remainsunclear, but themost likelycause inour
caseseemstobeanintenseperipheralvasoconstriction leading to
an abrupt increase in intracranial arterial pressure. Lightning
injury survivors suffer from a variety of neurological, psychiatric,
and social issues. Early diagnosis, classification, and treatment of
neurological symptoms are essential for these patients.
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