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Acute vertebrobasilar ischemic stroke due to electric injury
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Abstract

Electrical injuries are most commonly due to household accidents.
Various factors determine the severity of electric injury, including type
of current, amperage, voltage, tissue resistance, pathway of current,
and duration of contact with the body. Various types of neurologic dam-
age due to electrical injury have been described in literature. It may man-
ifest as peripheral nerve injury, spinal cord damage, seizures, cerebellar
ataxia, hypoxic encephalopathy, and intracerebral hemorrhage. Acute is-
chemic stroke is an infrequent complication of electrical injury. Herein,
we report a case of middle-aged man, who accidentally sustained high-
voltage electrical injury followed by acute vertebrobasilar ischemic
stroke. Magnetic resonance imaging of the brain showed acute infarct
in bilateral cerebellar and medial occipital regions. Computed tomo-
graphic angiogram of the brain and neck vessels was normal. Possibly,
in our patient, the mechanism could be related to direct vascular injury
due to electric current.

Most electric injuries are seen in household accidents due to low-
voltage alternating current, although injuries due to high-voltage current
have also been reported [1,2]. The parts of the body, usually prone to in-
jury are skin, muscles, heart, kidneys, blood vessels, and nerves.

Various types of neurologic damage due to electrical injury have
been described in literature including peripheral nerve injury, spinal
cord damage, movement disorders, amyotrophic lateral sclerosis, neu-
ropsychological symptoms, cerebellar ataxia, seizures, hypoxic enceph-
alopathy, and intracerebral hemorrhage [3-5]. We report a case of acute
vertebrobasilar stroke due to electrical injury because of the infrequen-
cy of this neurologic complication.

A 40-year-old man while working accidentally touched an overhead
high-tension wire carrying 11000 V and sustained electric injury. The pa-
tient became unconscious but regained consciousness on the way to the
hospital. In an emergency, quick initial resuscitation and assessment of
the patient were done with special attention to the airway, breathing,
and circulation. There was no previous history of transient ischemic at-
tack, stroke, hypertension, or diabetes mellitus. The patient was then
transferred to the burn unit. He had 18% burn injury composing of full
and partial thickness burns on the right arm and axilla (entrance or source
points), right thigh, and groin area (exit or ground points) (Fig. 1A-C).
There were no signs of cardiovascular, respiratory, or abdominal involve-
ment. His pulse and blood pressure were normal. The patient was alert,
conscious, and oriented to place, time, and person. His speech was slurred.
Fundi were normal. Visual field examination showed right homonymous
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hemianopia. He had mild weakness in right upper and lower limbs
(Medical Research Council grade 4/5). Nystagmus with the fast compo-
nent toward left side was present. Cerebellar signs were present in form
of limb ataxia, finger-nose incoordination, and dysdiadochokinesia on
both sides (left more than right side). On the right side, deep tendon re-
flexes were exaggerated, and the Babinski sign was positive.

Complete hemogram, serum electrolytes, renal and liver function
tests, and lipid profile were normal. Serum creatinine phosphokinase
level was raised. Urine biochemical and microscopic analysis was
normal. Urine examination for myoglobin was negative. Electrocar-
diogram, x-rays of chest, and cervical spine were normal. Computed
tomographic scans of brain showed hypodensity in bilateral cerebel-
lar and left posterior occipital regions (Fig. 2A-C). Magnetic reso-
nance brain diffusion weighted imaging showed acute infarct in
bilateral cerebellar hemisphere (left more than right), vermis, and
left medial occipital areas (Figs. 3A-H and 4A-F). Computed tomo-
graphic angiography of the neck and brain vessels was normal
(Fig. 5A-F). Two-dimensional echocardiography was normal. Coagu-
lation profile, including proteins C and S; anticardiolipin antibody;
and homocysteine level were normal.

Electric injury was self-evident from history. Radiographs of the
chest and cervical spine and ultrasound abdomen were done to look
for any associated injury, especially for spinal injury and blunt trauma.
The patient came to us after window period; therefore, thrombolytic
therapy could not be given. He received tetanus toxoid injection. Intra-
venous antibiotics were given to prevent secondary infection, and burn
wounds were covered with antibiotic dressings (mafenide acetate/
sulfadiazine silver). He was started on antiplatelet (aspirin) therapy
and other supportive treatment along with rehabilitation services.
After 15 days, he underwent cutaneous graft surgery. He gradually im-
proved and was able to walk with support within a month.

The patient was discharged after 1 month. Rehabilitation services,
including physical, occupational, and speech therapy, were continued;
and at 6 months' follow-up, the patient was ambulatory without sup-
port. Neurologic examination still showed evidence of cerebellar signs
including dysarthria, finger-nose incoordination, and gait ataxia.

Electric injuries are most commonly due to household accidents.
Acute vertebrobasilar ischemic stroke is an infrequent neurologic com-
plication of electric injury. Most effects due to electric injuries are imme-
diate and transient; however, delayed and permanent manifestations
are also known. Various factors determine the severity of electric injury
including type of current, voltage, amperage, tissue resistance, pathway
of current through the body, and duration of contact [6].

Although few case reports have been described in literature, there
has been little advancement in the understanding of neurologic compli-
cation of electric injury [7]. As electric current passes through the body,
thermal burn due to electric injury causes coagulation necrosis [8,9].
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Fig. 1. Photographs of patient showing distribution of burn injury (18%). Right lateral view (a), right arm and axilla (b), and right side of groin and lower abdominal area (c).

Ischemic stroke due to electric injury may occur from various mech-
anisms. One of the reason may be mechanical injury due to prolonged
muscle contraction. Electric injury causes intense muscle spasms and
sympathetic hyperactivity, which may lead to vasospasm and thrombus
formation or embolism. Another mechanism may be direct underlying
cerebral damage due to thermal burns. Heat dissipated in intracranial
vessels can cause protein conformation changes, cellular dysfunction,
and tunica intima damage resulting in thrombosis with subsequent
thrombosis or rupture [10,11]. Hemodynamic alterations and cardiac
arrest leading to cranial hypoperfusion and watershed infarction can

10 mm

be alternate mechanism. In our patient, acute vertebrobasilar infarct
may possibly be related to direct vascular injury due to electric current.

All patients who sustain a high-voltage electric injury should under-
go hemogram, biochemical tests, cardiac isoenzyme level, urine analysis
for myoglobin, electrocardiogram, and radiographic studies to look for
associated injuries [12]. To conclude, acute vertebrobasilar ischemia
due to electric injury is an uncommon neurologic manifestation. Hospi-
tal stay and morbidity in our case were increased due to acute ischemic
event. The exact mechanism of the damage still remains in doubt and
therefore needs further research.

Fig. 2. Computed tomography of brain showing hypodensity in bilateral cerebellar left (a) more than right (b) and left medial occipital areas (c).
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Fig. 3. a and b, Magnetic resonance imaging brain showing hypointensity in bilateral cerebellar and left medial occipital area on T1-weighted images. Hyperintensity seen in bilateral cer-
ebellum (left more than right), vermis, and left medial occipital areas on fluid attenuation inversion recovery (c and d) and T2-weighted images (e-h).
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Fig. 4. a to f, Diffusion restriction seen in bilateral cerebellar (left more than right), vermis, and left medial occipital areas on diffusion weighted imaging brain (upper collum) and corre-
sponding fall in apparent diffusion coefficient value (lower column).
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Fig. 5. Computed tomographic angiography of neck vessels including right (a) and left (b) internal carotid and right (c) and left (d) vertebral arteries as well as brain vessels (e and f) were
normal.
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