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Abstract

Introduction: Scorpion envenomations are toxicological emergencies with serious central nervous system complications including 
intracranial hemorrhage (ICH). The aim of this study is to review the reported cases of ICH as a complication of scorpion 
envenomation, with a description of an exemplary case of subarachnoid hemorrhage. 
Material & Methods: A systematic search was performed according to Preferred Reporting Items for Systematic Review and Meta-
Analyses (PRISMA) guidelines. Data regarding demographics, clinical presentation, causative species of the scorpion, treatments, 
and outcomes were collected. 
Results: Fifteen reports documenting 16 cases were included in our review, evaluating demographical features and outcomes of 
the cases of ICH from scorpion envenomations. Reported cases were from tropical and subtropical regions, primarily from India 
followed by Turkey and most frequently in young adult male individuals. Of the 8 reported cases with sufficient information for 
analysis, 4 were caused by M. tamulus, while N. Hierochonticus, L. Quinquestriatus, P. Swannerdani and T. Trivitatus were each in 
1 case. Out of 14 cases with follow-up information, 12 cases involved ICH involving the basal nuclei or cerebral lobes and only 2 
cases had subarachnoid hemorrhage; all cases except one were treated conservatively with outcomes including 7 complete recovery, 
5 death whereas 2 were ambulatory. 
Conclusion: Hemorrhagic stroke as a complication of scorpion envenomation is a life-threatening emergency where early diagnosis 
and prompt management are critical.
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Introduction

Scorpion envonemation, a major public health problem,
is a potentially life-threatening emergency in various 

regions of the third world including India, Turkey, Africa, 
and Latin American countries 1-19. Taxonomically, the most 
common species for envenomation is the Indian red scorpion

(Mesobuthus tamulus), which is known as the world's deadliest 
scorpion, encountered in India, Pakistan,  Nepal, and Sri Lanka 
8-10,12-14,16-18,20. Envenoming caused by the Brazilian yellow
scorpion (Tityus trivitatus) is an important public health problem 
in Central and South American countries 11,17,21. The most 
common other species of scorpion are Nebo hierochonticus, 
Leiurus quinquestriatus, Palamneus swammerdami in 
different areas of the world 7,18,22. In Turkey the most common 
species of scorpion is Mesobuthus spp. and scorpion stings 
are a common health problem, especially in hot climates.

Clinically, systemic effects of scorpion envenomation 
such as tachycardia, hypertension, hyperglycemia, hyperthermia, 
pulmonary edema, and tachypnea are caused by involvement of 
the sympathetic nervous system 2,22,23. As a result of involvement 
of the parasympathetic system, various clinical findings such 
as bradycardia, hypotension, and bronchoconstriction may 
occur among patients with a scorpion bite, but involvement 
of the cerebrovascular system should be considered in the 
presence of a decrease in sensorium,  neurological deficit, or 
seizure 7,9. Radiological studies such as computed tomography 
(CT) and magnetic resonance imaging (MRI) are adequate to 
confirm the diagnosis of neurological involvement in these 
patients15. Neurological complications following scorpion 
envonemations are rarely reported and most of these cases 
are in the form of ischemic stroke resulting in infarction, but 
intracranial hemorrhage (ICH), called “hemorrhagic stroke”, is 
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an extremely rare but life-threatening event17,23. The aim of 
this systematic review is to assess the demographical features, 
localization of the hemorrhage, and the outcome of the cases, in 
addition to the species of scorpion causing envenomation in an 
attempt to direct future workup  and management of the scorpion 
envonemations complicated with ICH and to present our 
clinical experience with an extremely rare case of subarachnoid 
hemorrhage (SAH) due to scorpion sting poisoning.

Material & Methods

Literature search
The systematic review was conducted following the current 
version of PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines 24. In order to reduce 
possible publication bias and enhance the quality of the analysis, 
certain inclusion and exclusion criteria were set arbitrarily, 
institutional review board approval was not required for this 
study.

Relevant databases such as PubMed, Google Scholar, 
and Web of Science were searched by performing a keyword  
search using “acute cerebrovascular accident”, “brain”, 
“hemorrhage”, “intracranial hemorrhage”, “scorpion sting” and 
“subarachnoid hemorrhage” for case studies and case reports 
published from January 1990 to July 2023. Eligibility criteria

In this systematic review, studies including adult 
and pediatric patients available in the English language were 
included for review. This study is limited to cases that resulted in 
the “hemorrhagic stroke” (intraparenchymal hemorrhage, SAH, 
subdural or intraventricular hemorrhage) as a complication of 
scorpion envenomation. Information regarding demographics, 
clinical presentation, causative species of the scorpion, treatments 
(conservative or surgical), and follow-up results were collected 
from each study. Publications of patients with encephalopathy or 
ischemic stroke of the central nervous system (CNS) resulting in 
infarction or hemorrhagic infarction were excluded. As a rule, 
other complications (cardiovascular, pulmonary, neuromuscular 
or renal compromise) associated with scorpion envenoming are 
excluded from the scope of this study. 

Data extraction
Studies were reviewed by the authors of the article 

individually and then they underwent a second review if there 
was any disagreement between the authors. A PRISMA flowchart 
further demonstrating the inclusion in this report is included in 
Figure 1.

Figure 1: A PRISMA diagram of study identification and selection 
reporting a final inclusion of 15 studies in this review. PRISMA, 
Preferred Reporting items for Systematic Review

Results

Literature review
From January 1990 to July 2023, a total of 15 publications 
with 16 cases were identified describing case reports (n=14) 
or case series (n=1) of scorpion envenomations complicated 
with hemorrhagic stroke. Of the 15 publications reporting 
scorpion envenomations complicated with ICH, 14 full-text 
English papers and the remaining single web address were 
reviewed. The distribution of the publications according to 
their country of origin was as follows: The five countries that 
contributed articles were India (n=10), Turkey (n=2), Argentina 
(n=1), Nigeria (n=1), and Saudi Arabia (n=1). In all cases with 
scorpion envenomation, the definitive diagnosis was based on 
a history of a scorpion sting, with the scorpion being observed 
or killed by relatives of the patients. However, species of the 
scorpion were identified in 8 (50% of cases) with M. tamulus 
(n=4), N. hierochonticus (n=1), L. quinquestriatus (n=1), P. 
swammerdami (n=1), T. trivitatus (n=1), while the remaining 8 
cases were without enough data (n=6) or were unknown (n=2). 
The median age and mean age were 25 years and 33.1 years, 
respectively, with a range of 8 months-83 years of age. Of the 
12 patients with data available, gender was 66.6% male and 
33.4% female. Except for a case where sufficient data is not 
available, all patients with scorpion envenomations complicated 
by hemorrhagic stroke were admitted to the hospital within 48 
hours of the scorpion sting. Out of 14 cases with data available, 
however, a total of 11 (78.6%) adult patients with scorpion 
envenomations were complicated by hemorrhagic stroke, 
while only the remaining three (21.4%) pediatric patients were 
complicated by hemorrhagic stroke. Except for 3 cases without 
data available, all cases reported had CT (n=8), MRI (n=2), and 
CT plus MRI (n=3) findings consistent with ICH. In 15 cases 
of hemorrhagic stroke with multiple areas of involvement, the 
localizations of the hemorrhage were in the basal nuclei (n=7), 
cerebral lobes (frontal, parietal, or occipital) (n=5), lateral 
ventricle (n=3), cerebellum (n=2), thalamus (n=1), subdural 
space (n=1) and subarachnoid space (n=2). Out of 15 cases with 
data available, the vast majority of patients with hemorrhagic 
stroke were treated with a conservative approach that included 
prazosin and various supportive measures (n=11), while only 
one underwent surgical intervention for removal of the ICH. 
Follow-up imaging was available in 14 (87.5% of cases), that 
recovered completely (n=7) or were ambulatory (n=2), while 5 
(38.5%) died within 4-5 days after admission to the hospital. A 
summary of the cases reported in the current literature is given 
in Table 1 (http://www.japi.org/april_2009/article_12.html) 
1,3,6,8,10,12-16,18-20,25.

Exemplary case description 
A 62-year-old man was admitted to the regional emergency 
department after a scorpion sting and 1 mL scorpion anti-venom 
(Scorpion Anti-venom, Albila Serum Biyolojik Ürünler San. ve 
Tic. A.Ş., Republic of Turkey Public Health General Directorate, 
Turkey) was given intravenously.  On admission, he complained 
of chills, sweating, nausea, and vomiting, but his physical 
and neurological examinations were normal. Laboratory tests 
including myoglobin were 354.2 ng/mL (N= 28-72 ng/mL), 
mass Ck-Mb 14.46 ng/mL (N= 0-4.94 ng/mL), and troponin-T 
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678.6 pg/mL (N= 0-14 pg/mL) initially, but increased to 892.7 
pg/mL on the same day and then decreased to 77.3 pg/mL at 
follow-up. On the 6th day, he developed a headache and stiff neck, 
suggesting the suspicion of SAH, and a lumbar puncture disclosed 
hemorrhagic cerebrospinal fluid. Then, nimodipine treatment 
was started because susceptibility-weighted imaging (SWI) and 
fluid-attenuated inversion recovery (FLAIR) sequences of MRI 
of the brain revealed few multiple microhemorrhage foci in the 
gray matter of both posterior parietal lobes, compatible with 
SAH (Figure 2). 

Figure 2: Axial of T1-weighted (A) and T2-weighted (B) images 
are essentially normal, but axial susceptibility-weighted imaging 
(SWI) (C) and fluid-attenuated inversion recovery (FLAIR) 
(D) sequences show few multiple microhemorrhage foci in
the gray matter of both posterior parietal lobes, suggestive of
subarachnoid hemorrhage (SAH)

Three weeks later, the patient was discharged without 
sequelae. The detailed clinical history of the patient was 
previously presented in detail in another source 25.

Discussion

To our knowledge, this is the first reported systematic 
review of the clinical characteristics of cases with hemorrhagic 
stroke from scorpion envenomation, using PRISMA guidelines.

Scorpions live in many countries, mainly in 
underdeveloped countries of tropical and subtropical regions, 
but are found in developed countries where the weather is hot 
and rainy, more frequent in summer 4,5,26. Nearly 1500 scorpion 
species have been identified in the world and many scorpion 
species are harmless, but it is also known in the possible 
scorpion species that was responsible for the exemplary case 
reported from the Muğla region in Southwestern Anatolia in 
Turkey (Figure 3). 

Figure 3: Drawing of basic scorpion morphological structure 
consisting of three parts: metasome (tail); mesosoma (abdomen); 
and prosoma (head). Note that the poison sting is located at 
the metasome of the scorpion. pd, pedipalp (pinchers); ch, 
chelicerae (mandibles); pr, prosoma (head); ms, mesosoma 
(abdomen); mt, metasome (tail); t, telson (venom apperatus)

It has been reported that the venom, consisting of 
polypeptides with pro-inflammatory properties, is produced in 
the glands located in the scorpion's tail, called “telson”, and 
causes the release of inflammatory cytokines like interleukin 
(IL)-1β, IL-6, IL-8 and tumor necrosis factor (TNF)-alpha 9,22,27.
Scorpion envenomation can affect individuals of all ages, 
although it usually occurs in young males as a natural result 
of them being more active and mobile in daily life 4,5,9,11,17. 
Clinically, complications of scorpion envenoming are variable 
extending from mild ones to more serious ones (hypertension, 
myocarditis, cardiac arrhythmias, cardiogenic shock, heart 
failure, brochospasm, pulmonary edema, respiratory failure) with 
damage to the cardiac, pulmonary, renal, coagulation cascade, 
and CNS21,28. Among these complications, cerebrovascular 
involvement, hemorrhagic or ischemic, occurs in about 2-10% of 
cases with scorpion envenomation as the result of direct cardiac 
toxicity of the venom or due to the release of catecholamines 
into the bloodstream 1,3,6,7,9,12,14,18-21,23,29. In a Tunisian study with 
951 cases of severe scorpion envenomation, about 80% of the 
cases had neurological manifestations4, whereas cerebrovascular 
complications were seen in only 10% of patients from India, 
particularly in those with the sting of M. tamulus (Indian red 
scorpion) and T. Serrulatus 6,19,21,23,29. It has been suggested that 
hemorrhagic stroke occurs in the setting of  acute increase in 
arterial blood pressure related to sympathetic overstimulation, 
while ischemic stroke is a result of cerebral embolism or 
hypoperfusion, consumption coagulopathy, or vasculitis 18,21,23.

In an analysis made through scientific databases up to 
2013, a total of 23 cases with cerebral involvement were identified 
and two-thirds of these were compiled as ischemic stroke where 
only one-third had ICH and among the hemorrhagic strokes, 
SAH was encountered in only one case 14,19,29. To the best of our 
knowledge, the present exemplary case is the second reported 
case of SAH as a serious complication of a scorpion sting in the 
literature 25. ICHs in victims of scorpion stings were localized 
to the basal ganglia in four cases, the cerebral lobes in two cases,  
the ventricular system in one case, and the remaining case had 
multiple ICH foci, possibly due to an increased arterial blood 
pressure as part of the “autonomous storm” (Table 1) 1,3,6,8,10,12-

16,18-20,25.
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Table 1: Summary of cases with intracranial hemorrhage (ICH) following scorpion sting reported in 16 cases in the English literature 
between 1990 and 2023, including the current demonstrative case

Abbreviations: M, male; F, female; dys, days; mos, months; yrs, years; L, Leiurus; M, Mesobuthus; N, Nebo; P, Palamnaes; T, Tityus; 
CT, computed tomography; MRI, magnetic resonance imaging; NS, not stated.
* http://www.japi.org/april_2009/article_12.html

Author [ref.#] Year Country Age/Sex Species of Imaging Localization of Treatment Outcome
Scorpion Hemorrhage

Rai et al.16 1990 India 25 yrs/M Unknown CT Caudate nucleus, Conservative Alive, recovery
lateral ventricle

Annobil et al.1 1991 Saudi 
Arabia

3 yrs/M N. hiero-
chonticus

CT Multiple cerebral 
and  cerebellar

Conservative Alive, recovery

Gambhir et al.14 1998 India 12 yrs/F P. swannerd-
ani

CT Lobar, basal ganglia Conservative Alive, recovery

Kishore* 2008 India 18 yrs/M M. tamulus NS Lobar, multiple NS Alive

Sarkar et al.18 2008 India Adult/NS NS CT/MRI Putamen Conservative Alive, recovery

Adult/NS NS CT/MRI Lateral ventricle Conservative Died (5 dys)
Mathur et al. 14 2010 India NS NS NS Subarachnoid NS NS
Dube et al.20 2011 India NS NS NS NS NS Died 
Eze et al.6 2014 Nigeria 83 yrs/F NS CT Lobar Conservative Alive with sequela
Kumar et al.12 2014 India 25 yrs/M M. tamulus MRI Thalamus, 

cerebellum
Conservative Died (NS)

Sığırcı et al. 19 2014 Turkey 8 mos/F L. quinques-
triatus

MRI Bilateral subdural Conservative Alive with sequela

Bordon et al. 3 2018 Argentina 69 yrs/F T. trivitatus CT Lobar, basal ganglia Surgery Died 

Mishra et al. 15 2018 India 29 yrs/M NS CT Basal ganglia NS NS

Majumdaret al.13 2020 India 40 yrs/M M. tamulus CT Basal ganglia, lateral Conservative Died (4 days)

venricle
Gowtham et al.10 2022 India 31 yrs/M M. tamulus CT Basal ganglia Conservative Alive, recovery

Uysal et al 25 2023 Turkey 62 yrs/M Unknown CT/MRI Subarachnoid Conservative Alive, recovery

Even today, the underlying pathophysiological 
mechanisms of injury remain unclear. In a report from Thailand, 
Wiwanitkit suggested that neurological complications of scorpion 
stings are the result of anaphylaxis and acute renal failure, and 
not the direct effect of toxin on the brain tissue 23. Nevertheless, 
many authors have suggested that possible deleterious 
mechanisms of complications of scorpion envenoming include 
hypoperfusion related to cardiac embolism and arrhythmias, 
hypertensive attack following “autonomic storm”, cerebral 
vasospasm, inflammation, direct toxicity, dysfunction of the 
endothelium, thrombosis, coagulopathy, and disseminated 
intravascular coagulation 12,18,28. Amongst these, an acute rise in 
the arterial blood pressure related to sympathetic overstimulation, 
called “autonomic storm”, which may rupture unprotected or 
diseased perforating arteries of the brain, has been suggested 
for the development of hemorrhagic strokes in patients with 
scorpion envenomation 2,29. Theoretically, it has been reported 
that scorpion neurotoxins cause opening of voltage-gated 

Na+ (“β-toxins”) channels or inhibition of the deactivation of 
excitatory Na+ s (“α-toxins”) and inhibitory K+ ion channels 
(“charybdotoxins”). This process causes the release of large 
amounts of sympathetic and parasympathetic mediators for 
catecholamine and acetylcholine, respectively, as a result of 
depolarization at the level of postsynaptic postganglionic nerve 
terminals of the autonomic nervous system (ANS) 9,12,27,30-35. 
Furthermore, inflammatory cytokines such as neuropeptide Y, IL-
1, TNF-alpha, and endothelin also cause damage to the vascular 
endothelium, called toxin-induced vasculitis 9,22. In addition 
to affecting the coagulation cascade, known as “disseminated 
intravascular coagulation” (DIC), ICH may occur as a result of 
endothelial damage and increased catecholaminergic activity 3. 
Clinically, clinical manifestations may develop after a scorpion 
sting: (1) encephalopathy caused by the effects of neurotoxin on 
the CNS; (2) blood pressure fluctuations related to the counter-
effects of the sympathetic and parasympathetic systems; (3) 
vasculitis and thrombosis of the vessels with infarction as a



12

            7Nepal Journal of Neuroscience, Volume 24,December 4, 2024

result of damage to the endothelium by toxins; (4) ischemic 
or hemorrhagic stroke due to DIC; and (5) various neurologic 
manifestations that result from prolonged hypoxia, anoxia, 
vasospasm or vasoconstriction, and dehydration 7,18,23,29,36,37. As 
occurred in the exemplary case description, imaging studies such 
as CT and/or MRI, including SWI and FLAIR sequences, are 
useful to confirm the hemorrhagic complications such as ICH, 
SAH, or subdural hematoma and/or the ischemic complications 
that includecerebral infarct as a consequence of the scorpion 
sting.
	 Management of scorpion envenoming, including 
conservative approaches such symptomatic treatment, support 
of vital functions, and specific treatment (anti-scorpion 
venom), consist of the alpha-blocker prazosin for reversal of 
the overstimulation of peripheral alpha 1-adrenergic receptors, 
anti-scorpion venom, and supportive measures in the form of 
blood products, nimodipine, mannitol, etc. that reduce the risk 
of cardiopulmonary complications as well as the morbidity 
and mortality of cerebral stroke that is either hemorrhagic or 
ischemic 28,29. Recently, however, it has been suggested that the 
antivenom against scorpion intoxication only blocks the toxin in 
the bloodstream, but not at the nerve terminals of the CNS where 
binding to specific receptors is suspected 9,22. As seen in Table 
1, in some cases of hemorrhagic stroke due to scorpion sting, in 
addition to the conservative treatment approach, various surgical 
treatment options such as burr-hole or craniotomy procedure 
are applied for the drainage of bleeding with intraparenchymal, 
subdural or intraventricular localization 1,3,6,8,10,12-16,18-20,25. Despite 
various treatments for scorpion envenomation, both morbidity 
and mortality rates still remain high, especially in complicated 
cases of hemorrhagic stroke caused by the scorpion species such 
as M. tamulus and T. trivitatus, and new prospective studies are 
required in the future to improve their outcome.
	 Our systematic review has several limitations. First, 
it was difficult to perform a systematic review because of the 
limited and heterogenous nature of the data available, such as 
clinical symptoms and signs, drugs administered to the patients, 
and outcomes (duration of follow-up, etc.). In addition, this 
retrospective literature review was associated with publication 
bias since it included only those cases of hemorrhagic stroke 
from scorpion stings reported in English-language journals 
indexed by scientific databases, although there are many 
published cases in languages other than English. 

Conclusion

	 In conclusion, it is important to report this case 
because the CNS damage from scorpion sting poisoning may 
occur as a life-threatening condition and it should be considered 
in the differential diagnosis when confronting a patient with 
hemorrhagic stroke in the emergency service in endemic regions 
of the world for toxic scorpion species. Early recognition together 
with appropriate treatment with prazosin and other supportive 
measures, in addition to anti-scorpion venom administration, 
can reduce the mortality and morbidity in cases of scorpion sting 
poisoning with involvement of CNS, despite the associated very 
poor patient prognosis.
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