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CONCURRENT ISCHEMIC STROKES FROM OCCLUSION OF
CAROTID AND VERTEBRAL ARTERIES FOLLOWING A WASP
STING IN THE TONGUE
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There are no specific risk factors for stroke after bee or wasp stings; however, several researchers have cited multiple
stings in the head and neck region as a significant factor in the occurrence of these serious complications. We present a
case of a previously healthy man with multiple acute cerebral infarctions in the subcortical and borderline part of the
cerebral media artery, resulting from total bilateral thrombosis of the internal carotid artery and right vertebral artery,
triggered by a single axial puncture in the tongue, with complete neurological recovery.

We present the case of a male, aged 57 years, right-handed, with a history of arterial hypertension,
hyperlipoproteinemia, smoking, and a positive family history of cardiovascular disease. He was hospitalized due to
speech disorders, left-sided weakness, and altered behaviour. Magnetic resonance imaging of the brain showed multiple
infarcts in the border and subcortical area of the cerebral media artery. Computed tomographic angiography of the blood
vessels of the head and neck confirmed total bilateral occlusion of the carotid artery of the internal carotid artery and
thrombosis of the right vertebral artery. Complete neurological recovery followed during hospitalization.

Non-specific clinical picture and neurological findings, characteristic of infarction in border zones, especially bilateral
localization, can confuse the emergency physician, and massive thrombosis of blood vessels in the neck may be
incorrectly predicted.
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INTRODUCTION

It is known that doctors around the world who practice
emergency medicine encounter a large number of
Hymenoptera stings (1). These are predominantly local
reactions lasting only a few hours (2), while neurological
and vascular manifestations, including ischemic stroke, are
very rare after wasp stings (3). In numerous reports, multiple
wasp stings in the head and neck region are predominantly
re-sponsible for acute stroke and neck blood vessel
thrombosis (4, 5). Stroke after a wasp sting is the
consequence of toxins containing vasoactive peptides, such
as thromboxane, leukotriene, serotonin, and histamine (6,
7). According to the literature, cerebral infarctions following
wasp stings are territorial (4, 5) and mainly localized in the
vascular territory of the middle cerebral artery (MCA),
whereas watershed infarctions are rare or only seldom
described.

We present a previously healthy man who, after one wasp
sting in the tongue, developed multiple cerebral infarctions,
total bilateral occlusion of the internal carotid artery and the
right vertebral artery, followed by complete neurological
recovery.

CASE REPORT

The paper reports a 57-year-old right-handed male farmer
with a history of arterial hypertension, hyperlipoproteinemia,
smoking, and a positive family history of cardiovascular
disease. He was admitted to the Department of Neurology
for speech impairment, left-sided weakness, and altered
behaviour. The patient reported the absence of previous
illnesses and hospitalizations and allergic reactions to insect
stings. The problems coincide with the wasp sting on the
tongue, after which he felt severe, excruciating pain at the
tongue tip, lips, and upper and lower jaws. Ten minutes
after the wasp sting, the patient collapsed and was taken to
the local infirmary 10 km away from the residence, where
corticosteroids, antihistamines, and symptomatic therapy
were administered. After being stabilized, the patient
returned home.

The next day, the patient became drowsy, had no spatial
awareness, collided with walls and doors while walking, did
not recognize his family members, and could not perform
simple actions. On the third day, he developed arm and leg
weakness on the left side. He was drowsy most of the time.
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Initially performed computed tomography of the brain (CTM)
did not indicate pathological changes. Due to potentially
significant neurological symptomatology, the patient was
referred to the Neurology Clinic on the seventh day after the
accident.

On admission, he was conscious, with complete amnesia,
between the loss of consciousness and his return home
from the local infirmary. The neurological findings included
the signs of left-sided hemiparesis, 3/5 arm strength, and
4/5 leg strength, with hemihypoesthesia and partial right-
sided hemianopia. His speech was fluent with verbal
paraphasia, with good repetition ability, but with difficulty
understanding. His blood pressure (BP) was 160/90 mmHg;
findings across all organ systems were within normal limits.
Magnetic resonance imaging (MRI), including T1-weighted,
T2-weighted, T2-FLAIR, and diffusion-weighted images, was
performed on the sixth day after the sting. It showed
multiple acute infarcts in the subcortical and border zones
of vascularization of the right middle cerebral artery (MCA)
and an-terior cerebral artery (ACA), as well as a cortical in-
farct at the border between the left middle cerebral artery
(MCA) and posterior cerebral artery (PCA) (Figure 1. a, b, c).
Colour  Doppler sonography (CDS) and computed
tomographic angiography (CTA) of the neck and head
vessels showed the complete bilateral occlusion of the
carotid arteries and the right vertebral artery (Figure 2. a, b,
c). An electro-cardiogram (ECG) was in sinus rhythm, and a
two-dimensional echocardiogram was normal with pro-per
left ventricular systolic function. The lipid profile was
pathological (cholesterol 6.4 mmol/L, LDL cho-lesterol 4.1
mmol/L, HDL cholesterol 0.90 mmol/L, triglycerides 2.4
mmol/L), while the parameters of renal, hepatic, and thyroid
functions, as well as the parameters of immune and
coagulation status, were within the reference values. On the
thirteenth day after the incident, the patient was fully neuro-
logically recovered and discharged home. He was treated
with antiedema treatment, aspirin, and low molecular
weight heparin.

One month after complete neurological recovery, the
patient was subsequently treated with dual antithrombotic
therapy (acetylsalicylic acid—ASA 100 mg/day, clopidogrel
75 mg/day) and HMG-CoA reductase inhibitor (atorvastatin
40 mg/day) under the treatment protocol. At follow-up
examinations over 12 months, our patient was neurologically
stable.
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Figure 1. Magnetic resonance imaging (MRI) T2 FLAIR image: (a) axial tomography—acute subcortical infarct on the right, T2 FLAIR
image; (b) axial tomography—borderline multiple acute subcortical infarcts between the right MCA and ACA (rosary-like pattern),
T2 FLAIR image; (c)-axial tomography—borderline cortical infarct between the left MCA and PCA

Figure 2. Computed tomographic angiography (CTA)—-axial projection: (a) bilateral internal carotid artery and right vertebral artery
without contrast coronal MIP reconstruction (b) complete bilateral ICA occlusion, coronal MIP reconstruction; (c) right vertebral

artery occlusion

DISCUSSION

Hymenoptera bites are common during summer. The sting
response can be local or systemic (2). Neurological
complications such as cerebral infarction and thrombosis of
blood vessels of the neck and head are very rare but often
with significant complications (8), especially if a large
number of wasps sting in a short time (4, 5).

Riggs and associates reported the case of a man who
experienced multiple wasp stings on the shoulders and left
half-face. Two days later, the left internal carotid artery
occluded, and an ischemic stroke followed (8). The
mechanism of ischemic stroke in this patient was supported
by a neuropharmacological model emphasizing sympathetic
sensitization of the terminal part of the internal carotid
artery by stimulating the upper cervical ganglion,
suggesting multiple wasp stings as a risk factor for the
ipsilateral carotid artery thrombosis.

In our case, occlusive lesions of the blood vessels are far
more extensive. Total and symmetrical thrombosis spreads
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to carotid arteries up to their intracranial terminal segment
and the right vertebral artery in its extracranial and
intracranial segment, as reported in the pathophysiological
model (9).

The difference between our case and other case reports
(10-13) in the first instance suggested multiple wasp stings
as a risk factor for brain stroke and/or vascular spasm and
thrombosis, while in our case, there was a single wasp
sting. Multi-day drowsiness, focal neurological symptoms,
intraluminal occlusion of vessels in the neck, and multiple
acute brain infarcts in specific vascular distribution
suggested the development of occlusion after the accident
(Figure Tand 2).

Payeman et al. (5) determined that the time interval
between a Hymenoptera insect sting and stroke varied from
15 minutes to 4 days, with a median of 16 hours, while in our
patient, it was between 12 hours and three days. Initially,
the clinical picture indicated transcortical sensory aphasia
and right-sided anopsia, as a result of a cortical infarction in
the border zone of vascularization on the left between the
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middle cerebral artery (MCA) and the posterior cerebral
artery (PCA). A day later, a left-sided sensorimotor deficit
appeared, caused by a subcortical infarction in the border
zone of vascularization on the right between the middle
cerebral artery (MCA) and the anterior cerebral artery (ACA).
The findings of the affected areas in the systematic review
are not consistent with our patients' vascular areas. Our
case deals with the brain infarct of border vascular
distribution, and, to our knowledge, this is the first case
indicating that a wasp sting localized as described above
can be an etiological factor in the genesis of a stroke.

In addition to the hemodynamic mechanism responsible for
multiple brain infarctions in the border area, we must not
ignore a possible additional impact of the vasospasm of
peripheral branches in the middle cerebral artery. This is
mainly related to the infarction lesion localized in the
subcortical segment that alternatively supports the
pathogenic mechanism proposed by Kulhari et al. (4).
Non-specific clinical picture and neurological findings that
characterize patients with infarction of border zones,
especially bilateral localizations, can confuse emergency
physicians; therefore, massive thrombosis of blood vessels
of the neck is overlooked.
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Occlusion of the blood vessels of the neck, caused by a
wasp sting in the region of the head or neck, imposes an
urgent need for doctors who take care of these patients to
conduct timely diagnostic processing, among others colour
Doppler sonography of the blood vessels of the neck,
especially in middle-aged and elderly population.
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