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Cerebral complications after snake bites—particularly ischemic complications—are

rare. Very few cases of cerebral infarction resulting from a viper bite have been

reported, andwe call attention to this uncommonetiology.Wediscuss 3 authenticated

reports of acute ischemic cerebrovascular accidents after 3 typical severe envenoma-

tions byCerastes cerastes vipers. The 3 patients developed extensive local swelling and

life-threatening systemic envenomation characterized by disseminated intravascular

coagulopathy, increased fibrinolysis, thrombocytopenia,microangiopathic hemolytic

anemia, and acute renal failure. This clinical picture involved atypical neurologic

manifestations. These patients had either lowGlasgowComa Scale (GCS) or hemipa-

resis within hours to 4 days after being bitten, and theywere found to have computed

tomographic evidence of single or multiple ischemic (nonhemorrhagic) strokes of

small- to large-vessel territories of the brain. One patient had good clinical recovery

without neurologic deficits. Thrombotic complications occurred an average of

36 hours after being bitten, and their importance depends on the degree of enveno-

mation. The possible mechanisms for cerebral infarction in these cases include

generalized prothrombotic action of the venom (consumptive coagulopathy), toxin-

induced vasculitis, and endothelial damage. Key Words: Cerastes cerastes—ischemic

stroke—snakebite—vasculitis.
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Cerebral complications after snake bites—particularly

ischemic complications—are rare. Reports of infarction

are unusual and amount to only a few observations. For

the most part, they involve multiple or massive cerebral

lesions.
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Case 1

A 32-year-old previously healthy woman was bitten on

her left hand by a horned viper in a paddy field. One day

later, she developed generalized tonic–clonic seizures on

her way to the local hospital (in the city of Ouarzazate)

and was noted to be drowsy. She was then transferred

to our emergency unit within 3 hours with a Glasgow

Coma Scale (GCS) score of 12 and spontaneous bleeding

from her gums. She had a normal pulse and blood pres-

sure (120/70 mm Hg), and her electrocardiographic re-

sults were normal. Her GCS further reduced to 8, at

which time she was electively intubated and ventilated

because she could not protect her airway. Her dark

port-wine-like colored urine was associated with oliguria.

We noted a tight swollen hand in an intrinsic minus posi-

tion (compartment syndrome of the hand). A computed
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tomographic (CT) scan of the brain (Fig 1), carried out 2

days after the bite, revealed extensive infarction of the

brain including frontal, temporal, and parietal lobes

with cerebral edema. She had a normal blood cell count,

a hemoglobin level of 13 g/L, with a hematocrit of 40%

(normal 40-54%), 5000 cells/mm3 of leukocytosis, and

268,000 platelets/mm3 were observed. She also showed

signs of disseminated intravascular coagulation (pro-

thrombin 18.5% [normal 70-100%], activated cephalin

time 50 seconds [normal 32 seconds]). Fasciotomy and

supportive management of biologic and renal disorders

were conducted. Her GCS did not improve, and she died.
Figure 2. Computed tomographic scan of the brain of case 2 revealing right

frontal temporo-parieto-occipital ischemic stroke.

Case 2

A 5-year-old girl without any particular pathologic an-

tecedents was bitten by a Cerastes cerastes viper on her

left leg 4 days before hospitalization; witnesses specified

that the viper had 2 horns on its head. At admission, she

was confused, polypneic (respiratory rate of 32 breaths

per minute), her blood pressure was 100/70 mm Hg, and

compartment syndrome was found in her lower limb. Ini-

tial laboratory findings revealed a prolonged prothrombin

time, thrombocytopenia (35,000 platelets/mm3), acute

anemia (5.4 g/dL), and 0.4 g/L of urea. She was intubated

on admission because of her neurologic degradation and

because her respiratory system was compromised. A CT

scan of the brain conducted 4 days after the bite revealed

right extensive frontal temporo-parieto-occipital ischemic

stroke (Fig 2). In spite of the correction of her biologic dis-

orders and fasciotomy, she underwent unfavorable neuro-

logic evolution and died on day 7.
Figure 1. Computed tomographic scan of the brain of case 1 revealing an

extensive infarction of the right cerebral hemisphere with important edema of

the brain.
Case 3

A 51-year-old previously healthy manwas bitten on the

right leg, and the snake was identified as a C cerastes viper

by its distinctive supraorbital horns. The physical exami-

nation revealed initially impaired consciousness. The site

of the bite was extremely painful. Marked swelling, local

erythema, and generalized ecchymosis of the right leg

were also observed. The patient presented with a diffuse

edema extending to the root of the right limb, causing

compartment syndrome. Breathing and urine output

were normal. At admission, his pulse was 122 beats per

minute and his blood pressure was 80/50 mm Hg. He

was considered to be in a state of hemodynamic shock.

Laboratory investigations at admission revealed: acute

anemia (3.2 g/dL), mild leukocytosis, low prothrombin

level (45%), prolonged activated cephalin time (50 sec),

and the platelet count was 25 3 103/mm3. Serum fibrino-

gen was 0.2 g/dL. The patient also presented with a bio-

logic rhabdomyolisis with hyperkalemia (6 mmol/L), all

without cardioelectrical repercussion. His serum creati-

nine peaked on day 2 and settled afterwards. Hepatic

function was within the normal range. Our patient was

subjected to electrocardiograms, 2-dimensional echocar-

diograms, and carotid duplex studies that were normal.

The treatment consisted mainly of supportive therapy;

he required a blood transfusion. Fresh frozen plasma

and units of platelets were administered, and he also re-

ceived vitamin K. Immunotherapy was not available. Fas-

ciotomy was carried out. Within 48 hours of this surgical

procedure, his neurologic status deteriorated and his GCS

dropped to 10. At this point, a CT scan of the brain re-

vealed acute bilateral cerebral infarctions in internal cap-

sules (Fig 3). Our patient was intubated and later

extubated on day 7. He was noted to have elevated blood

pressure (150/90 mm Hg), and his coagulopathy receded

gradually and returned to normal on discharge. He had

a good clinical recovery, and his neurologic examination

was normal at 3 months of follow-up.



Figure 3. Bilateral cerebral infarctions located in the internal capsules

(case 3).
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Discussion

C cerastes is commonly known as the desert-horned or

Egyptian sand viper.1 C cerastes inhabits the sandy dunes

of thewesternNegev, Sinai, and is also found in aridNorth

Africa. It belongs to the family of Viperidae and the genus

of Cerastes. Several cases of human envenomation by

C cerastes have been reported.2,3 Apart from coagulation

abnormalities, the clinical course is relatively benign.

Snake venoms of the Viperidae and Crotalidae families

lead to disturbances of hemostasis because they contain

a vast arsenal of hemotoxic toxins; envenomation by these

snakes generally results in persistent bleeding. However,

certain species of vipers possess neurotoxins in their

venom capable of causing oculomotor paralysis and other

neuromyopathies by their effects on neuromuscular junc-

tions. Acute ischemic strokes after bites by snakes of the

Viperidae family are more rare than those caused by the

Crotalidae family.4-6

The putative mechanism causing the thrombotic pro-

cess and cerebral infarcts remains complex and unknown.

They occur an average of 36 hours after being bitten

(range 7 hours to 4 days), and their proportion increases

with the degree of envenomation.6 In large doses, it can

cause massive disseminated intravascular coagulopathy

with vessel occlusions resulting in cerebral infarction.

Procoagulant activity of the venom (such as cerastocytin,
which is a thrombin-like serine protease with potent

platelet-aggregating property purified from C cerastes

venom7), vascular damage, and hyperviscosity secondary

to circulatory shock may also contribute to cerebral in-

farcts.

Several authors have noted that the gradual disturbance

of the hematologic picture of the envenomized patients

suggests that this relatively late complication might

also have been the result of a toxic vasculitis associated

with the thrombotic process.8,9 In patients who have

been bitten by members of the Viperidae family, vascu-

lar endothelial damage is usually caused by venom

hemorrhagins or metalloproteinases.10-12

The most significant histopathologic finding in litera-

ture was the association of the infarctions with unusual

and multifocal diffuse thrombotic microangiopathy in-

volving small arteries and arterioles of noble organs.

However, the occlusion of small blood vessels and, rarely,

even of single major arteries has been described in fatal

envenomations by Viperidae.13-15

Thomas et al6 also reported that no thrombotic compli-

cations were observed in 70 patients who received antive-

nom treatment within 6 hours of being bitten.

In conclusion, these uncommon cerebrovascular acci-

dents in our patients were most likely due to generalized

prothrombotic action of the venom and to toxin-induced

vasculitis rather than the existence of an underlying pro-

thrombotic tendency. The timing of the stroke in relation

to the bite would add additional insight to the cause of

the phenomenon. Envenomation in humans must await

detailed studies of the venom. It is possible that these

studies may improve our understanding of the pathogen-

esis of other vasculopathies and may help in the identifi-

cation of potential victims of neurologic complications,

ultimately leading to more effective treatment of these

bites.
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