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ABSTRACT
Lightning strike is a devastating disaster, leading to various life-threating complications and even death. In lightning strik-
ing victims, high-voltage electric current can destroy many tissues and organs through various mechanisms. One of these 
mechanisms is the blunt trauma that injures the organs by creating a blast effect. Although not frequent, blunt trauma may 
result in various solid organ injuries such as pulmonary contusion. In this article, we reported a 15-year-old male patient 
who was admitted to the emergency department because of lightning strike in open terrain. Although he was conscious and 
vital signs were normal at presentation, respiratory distress developed on the 4th day. Unilateral pulmonary contusion was 
detected on the computerized tomography of the thorax. The patient was treated with supportive oxygen and intravenous 
hydration therapy. His respiratory distress improved on the 6th day and control posteroanterior chest radiograph revealed that 
pulmonary hemorrhage was spontaneously resorbed. On the 9th day, he was discharged with normal respiratory findings. The 
patient did not have any complaints during the 3-month follow-up after discharge.
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Lightning is a natural phenomenon containing en-
ergy between 100 and 300 million volt and gener-

ating heat approximately 3000°C [1]. The incidence of 
lightning strikes worldwide is estimated to be 0.09–
0.12/100,000 people. Annual mortality due to lightning 
is reported to vary between 0.2 and 1.7 deaths per mil-
lion people per year worldwide [2]. It is estimated that 
the number of deaths due to lightning strikes in Turkey 
is approximately 400 deaths/year [3].

Most of the death related to lightning strike are due 
to sudden ventricular fibrillation or asystole. Neurolog-
ical complications, cardiac dysrhythmias, burns, tym-
panic, and ocular damage may develop in survivors fre-
quently. Although rare, solid organ injuries may occur by 
the blastic effect of lightning [4]. The organs such as the 

spleen, liver, lungs, and bowels can be injured by blunt 
trauma due to shock waves or falling or being hit with 
an object [1].

In this article, we present a case of pulmonary contu-
sion due to blastic injury of lightning strike.

CASE REORT

A 15-year-old male patient was admitted to the emer-
gency department because of lightning strike. Other 
victims were the patient’s sister, his mother and father. 
During the incident, they were in an open air vehicle 
standing under heavy rain on the field. The vehicle was 
shaken after a severe flare, noise, and the patient found 
himself thrown about 3 m away.
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On examination, he was conscious and remembered 
the event. His blood pressure was 118/58 mmHg, pulse 
rate was 105 beats/min and regular, and respiratory rate 
was 18 breaths/min. His physical examination revealed 
entrance wound, 1 cm × 3 cm in diameter, at 3 cm above 
the right groin. Linear-shaped second-degree burns ex-
tending along the lateral of the right ankle and dorsolateral 
of the right foot were detected. Exit wound was 1 cm × 
1 cm in diameter and located in the plantar region of the 
fourth toe of the right foot (Fig. 1). Examination of other 
systems and laboratory tests on admission revealed no 
pathological findings. His arterial oxygen saturation (98%) 
and arterial blood gas analysis were also normal measured. 

No pathology was found in the initial electrocardiogram 
and posteroanterior (PA) chest X-ray (Fig. 2a).

In the 4th day of hospitalization, because of mild res-
piratory distress, PA chest radiograph was performed 
again. Heterogeneous density increment of lower zone of 
the left lung and blunting of the left costophrenic sinus 
were detected (Fig. 2b). Contrast-enhanced computed 
tomography (CT) of thorax showed ground-glass opac-
ities and areas of consolidation, followed widely in the 
lower lobe of the left lung, compatible with pulmonary 
contusion and alveolar hemorrhage (Fig. 3). Oxygen ther-
apy with face mask and intravenous hydration treatment 
was applied to the patient. No other medical treatment 
was needed. His respiratory distress improved on the 6th 
day of hospitalization. Control PA chest radiograph re-
vealed that pulmonary hemorrhage was spontaneously 

Figure 1. Photographs showing entrance wound, 1 cm × 3 cm in diameter, at 3 cm above the right groin, linear shaped second-
degree burns extending along the lateral of the right ankle and dorsolateral of the right foot, exit wound, 1 cm × 1 cm in diameter, 
on the plantar region of the fourth toe of the right foot.

Figure 2. Patient’s initial PA chest radiograph (A) showing 
no pathological findings; patient’s 4th day postero-anterior 
chest radiograph (B) showing heterogeneous density incre-
ment of lower zone of the left lung and blunting of the left 
costophrenic sinus.

A B

Figure 3. Axial, coronal and sagittal reformatted thoracic 
computed tomography images at parenchymal window 
showing ground-glass opacities and areas of consolidation, 
followed widely in the lower lobe of the left lung, compatible 
with pulmonary contusion and alveolar hemorrhage.
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resorbed. The patient’s pulmonary symptoms improved 
rapidly and he was discharged on the 9th day of hospi-
talization with normal heart, kidney, and liver functions. 
He did not have any complaints during the 3-month fol-
low-up after discharge.

DISCUSSION

Lightning, violent, and sudden electrical discharge that 
occur between cloud and ground, descent down into 
the arms following a zig zag path [5]. Although exact 
mechanism of lightning injury is unknown, five types of 
mechanisms are foreseen. These mechanisms are as fol-
lows: First, a direct lightning strike; second, an indirect 
strike by contact with an object such as a tree; third, a 
side splash from a stricken object such as a metal bar; 
and fourth, mechanism is that a person could be in-
jured by step voltages produced by lightning flowing 
through the resistance of the soil beneath. This ground 
current can also flow through up one limb and down 
another of the victim. Finally, the fifth mechanism is 
blunt trauma [6]. Based on laboratory experiments, 
barotrauma is also suggested as a sixth mechanism 
of lightning injury [7]. We think that our patient was 
affected by two of the anticipated mechanisms. First, 
lightning falls into a metal bar at the back of the ve-
hicle, then electric current reached our patient by side 
splash and proceed in a linear pathway. Second, he was 
shot out from the vehicle, suggesting blunt trauma. We 
did not consider indirect strike due to the fact that our 
case did not contact with an object. The presence of the 
case on the vehicle during the lightning strike excludes 
the fourth mechanism, the ground current.

Pulmonary contusion is described as lung injury not 
accompanied by chest wall injury and caused by blunt 
chest trauma, explosion injuries, or a shock wave associ-
ated with penetrating trauma. In cases with pulmonary 
contusion, blood and other fluids accumulate in the lung 
tissue due to damage of alveolar capillaries but it does 
not involve a cut or a tear of the lung tissue. The sever-
ity and onset of clinical signs vary on a large scale and 
are not typical. Respiratory distress due to hypoxia and 
hypercarbia often develops slowly and peaks in approxi-
mately 72 h. Mild contusion may remain asymptomatic 
[8, 9]. Our case also had a mild pulmonary contusion 
and clinical findings were presented on the 4th day. In 
cases of lightning strikes, symptoms may present late, 
as in our case and case of delayed esophageal rupture 
reported by Figgis et al. [4].

Blunt trauma caused by lightning strike may occur 
by two mechanisms. The first mechanism suggests that 
victims are shot out due to muscle contraction induced 
by electric current. Sudden and massive changes in the 
temperature create a blast wave in the second mechanism. 
Myocardial injury, pulmonary contusion, pulmonary rup-
ture, major vessel rupture, intestinal rupture, tympanic 
membrane rupture, and ocular damage may develop due 
to blastic injury effect of lightning strike [5, 10]. For the 
1st time, Moulson [11] reported pulmonary contusion 
caused by blastic injury in a lightning strike case without 
any burn wound. Ohashi et al. [12, 13] suggested that the 
injuries such as intracranial hemorrhage, pulmonary hem-
orrhage, and solid organ rupture are related to neither fall 
nor current effect of lightning strike. In their clinical and 
experimental research, they showed that these injuries are 
due to the concussive effect of rapidly expanding steam 
produced by superheating water on the body surface by a 
surface flashover. They also extrapolated that the flashover 
causes voltage drop after the peak point and the time of 
voltage drop effects on mortality. If surface flashover is 
fast, it reduces the energy dissipation within the body and 
results in survival. We think that pulmonary contusion 
and hemorrhage were occurred by blastic effect of light-
ning originated from fast surface flashover in our case.

Direct strikes caused by lightning are potentially 
known as the most serious form of impact, as all energy 
passes directly through the victim’s body [14]. Direct 
strikes are likely to cause the most serious clinical com-
plications [1]. Şener et al. [15] attributed the presence of 
bilateral pulmonary contusion and pleural effusion to di-
rect strike due to the presence of multiple organ involve-
ment in their lightning strike case. The presence of iso-
lated pulmonary contusion and mild clinical findings in 
our patient suggests that the lightning strike did not oc-
cur by direct mechanism. In our opinion, our patient was 
protected against direct strike as the electrical current 
first has flown into the metal bar in the vehicle. We think 
that the metal bar reduced the energy voltage reaching to 
our case and minimized injury so that pulmonary contu-
sion is limited in the lower lobe of the left lung.

Conclusion
Lightning strikes threaten human life through different 
mechanisms such as blunt trauma. Victims catching 
the chance of survival may lose this because of various 
complications. In terms of late complications, it is very 
important to keep the patients under close follow-up as 
well as careful evaluation at admission.
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