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 Snakebite envenomation is a neglected tropical disease that affects 
millions of individuals living in underdeveloped countries. 
Cerebral complications are often found in venomous snake bite 
victims. Certain snake venoms can interfere with the blood's 
ability to clot, increasing the risk of bleeding in the brain and 
potentially causing a stroke. Previous literature review studies 
have not comprehensively reviewed stroke hemorrhagic after 
snake bites. Therefore, we are interested in conducting a literature 
review using the scoping review method on stroke hemorrhagic 
after snake bites. The samples in this study were published articles 
from international journals related to cerebral complications after 
snakebite that met the inclusion and exclusion criteria. The 
inclusion criteria used in this study were articles derived from the 
PubMed, ScienceDirect, and Scopus databases, using the keywords 
“Snakebite” OR “Snake envenoming” AND “Stroke hemorrhagic”. 
Based on the eligibility, Six articles were finally synthesized in the 
study. All of papers were a case report design. Three cases were 
from Brazil, three cases from Morocco, Burkina Faso and Togo. The 
snake that causes hemorrhagic stroke in Brazil is Bothropp spp. 
however, the type of snake in the instances from Burkina Faso and 
Morocco is unknown. There were a total of 10 instances reported 
from 6 journals.  One patient from Morocco died, while another 
patient from Brazil suffered from prolonged hemiplegia. 
Furthermore, a total of 8 more patients were released from the 
hospital in an improved condition. 
 
This is an open-access article under the CC–BY-SA license. 
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INTRODUCTION  

Snakebite is a Neglected Tropical Disease that affects many tropical and subtropical 

countries1. Every year, venomous snake bites kill over 100,000 people around the world. The 

World Health Organization (WHO) predicts that 5.4 million snakebite incidents will occur 
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annually2. Several factors contribute to snakebite deaths, including the victim's condition, first 

aid3, access to adequate facilities4, the availability of antivenom5, and the level of venom6 in the 

biting snake.   

Snake venom contains a complex combination of enzymes, lipids, nucleotides, and 

carbohydrates7. Snake venom has three types of toxins: hemotoxins, neurotoxins, and cytotoxins7, 

all of which induce systemic damage and can lead to brain or cerebral issues. Cerebral 

complications are often found in venomous snake bite victims. Cerebral complications refer to the 

potential effects on the brain and central nervous system caused by a venomous snake bite. Venom 

injected into the body can spread through the bloodstream and affect various organs, including 

the brain.  Three main venoms in snake venom, including hemotoxins, neurotoxins, and cytotoxins, 

can cause cerebral complications8. 

Some of the pathophysiological mechanisms involved in complications due to snakebites 

include local toxicity where snake venom can cause tissue damage around the bite area9. This can 

lead to pain, swelling, and infection. Additionally, Systemic toxicity where snake venom can spread 

through the bloodstream throughout the body, affecting various organs and systems. This can lead 

to complications such as respiratory distress, blood clotting disorders, kidney damage, or central 

nervous system damage9.  

Another effect of snake bites is the neurotoxic effect9,10 as some types of snake venom 

contain neurotoxins that can affect the nervous system. This can cause symptoms such as muscle 

weakness, paralysis, impaired coordination, or seizures9,11. Hemotoxic effects occur when snake 

venom can damage red blood cells or affect the blood's ability to clot. This can lead to anemia, 

clotting disorders, or internal bleeding12. Specific snake venoms can disrupt the blood's clotting 

mechanism, heightening the likelihood of cerebral hemorrhage and potentially leading to a 

stroke13,14. 

Several cerebral complications such as cerebral hemorrhage15, ischemic stroke16, cerebral 

infarction17, and secondary inflammation often occurs after a venomous snake bite due to 

hemotoxic enzymes such as snake-venom metalloproteinases (SVMPs), coagulant enzymes, and 

proteolytic enzyme toxicity. These compounds cause severe irreversible brain edema leading to 

death18. Cerebral complications occur variably depending on the type of snake and the venom 

involved16. This maximizes the determination of appropriate medical measures such as antivenom 

administration, supportive care, and monitoring to minimize the impact of cerebral complications 

after snakebite19.  

Cerebral difficulties following a snake bite arise from the interplay between the venom and 

the body's physiological functions. When a venomous snake bites, it introduces its venom into the 

bloodstream of the victim20. The venom comprises a range of poisons that can exert systemic 

effects, including on the brain and central nervous system21. The precise pathophysiological 

134 



ADMJ Vol. 5. No 1, May 2024 p. 133-143 

Stroke Hemorrhagic after Snakebite: A Scoping Review (Ana Budi Rahayu)                      
  135 

pathways may differ depending on the kind of snake and the composition of its venom.  Cerebral 

difficulties following snakebite often arise due to decreased blood flow caused by the venom's 

impact on the blood vessels, resulting in vasculitis (inflammation of the blood vessels) or damage 

to the endothelial cells8. This can result in impaired blood flow to the brain, causing ischemia (lack 

of oxygen) and subsequent cerebral complications22. Another mechanism is Coagulopathy where 

some snake venoms can interfere with the body's normal blood clotting mechanism. This can lead 

to abnormal bleeding, including within the brain, leading to hemorrhagic complications such as 

stroke or cerebral hemorrhage23. 

Some common brain complications that can occur after a snakebite include Cerebral 

edema, snake venom can cause swelling in the brain, leading to increased pressure and potentially 

damaging brain tissue. In addition, Encephalopathy refers to generalized dysfunction or damage 

to the brain, which can result in symptoms such as confusion, altered mental status, or seizures. 

Encephalopathy is a condition of dysfunction or damage to the brain that can occur after a 

venomous snake bite. A venomous snakebite can cause the entry of venom into the body, which 

can then affect various organs including the brain24. Encephalopathy25 after a snakebite may cause 

symptoms such as confusion, changes in consciousness, or seizures26. This is due to the effects of 

snake venom on the central nervous system, including the brain26. 

The two most common forms of stroke are hemorrhagic stroke and ischemic stroke27. An 

analysis of 83 case reports on snake envenomation causing cerebrovascular accidents revealed 

that 77% of the cases resulted in ischemic stroke, 21% had cerebral bleeding, and both stroke and 

hemorrhage occurred in 2% of the cases. The fatality rate was reported to be 17% 28. The Viperidae 

group of snakes have venoms, and haemorrhagins, which are reported to cause endothelial 

damage and increased vascular permeability, leading to hemorrhagic stroke9. 

However, previous literature review studies have not comprehensively reviewed stroke 

hemorrhagic after snake bites. Therefore, the researchers were interested in conducting a 

literature review using the scoping review method on stroke hemorrhagic after snake bites. 

METHODS  

The samples in this study were published articles from international journals related to 

cerebral complications after snakebite that met the inclusion and exclusion criteria. The inclusion 

criteria used in this study were articles derived from the PubMed, ScienceDirect, and Scopus 

databases, using the keywords “Snakebite” [Mesh] OR “Snake envenoming” AND “Stroke 

hemorrhagic” [Mesh]. Scoping review data collection in the form of articles was obtained based on 

articles published in the span of 10 years, 2014-2023, fully accessible, English language, and 

observational studies. To find any more studies, the reference lists of pertinent articles were also 

carefully examined. The exclusion criteria in this study are articles that do not match the eligibility 
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criteria and there are duplicates.  Eligible articles will be entered into a synthesis table containing 

the article title, author, country of origin, research design, research objectives, research results, 

and discussion.  

The table discussion (Table 1.) is explained in narrative form and grouped according to the 

theme of the discussion obtained in the research results. It is expected that the results of the study 

will reveal the characteristics of patients, mechanisms of stroke after snakebite, and the 

responsible snake of snakebite. The narrative will also illustrate which country has the most 

information related to stroke after a snakebite and also the research design conducted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Figure 1 is a flowchart outlining the process of article selection for a systematic review. A total of 

111 articles were retrieved from the database, and an additional article was found through a 

search of relevant references. A total of 94 articles were removed throughout the screening 

process due to their non-English language or lack of open access availability. After doing a 

comprehensive evaluation of the study design, title, and abstract, we once again eliminated 7 

publications. Upon thoroughly examining the complete content, we analyzed a total of 6 articles 

for the review process. Table 1. provides a descriptive presentation of all six articles.  

 

Figure 1. PRISMA Flow Diagram of Scoping Review 
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Table 2. Extraction Results 

No Title Year Country 
Studi 

design 
Objective 

Cases 
(n)/Age 
(year) 

Neurological 
manifestation/ 

deficits 
Finding 

1 Hemorrhagic 
stroke following 
snake bite in 
Burkina Faso 
(West Africa). A 
case series27 

2021 Burkina 
Faso 

A case 
series 

The objective of this 
study was to 
determine the 
neurological 
complications 
following snakebite 

3 cases  
(16, 30 and 
55 years) 

ptosis, coma, 
and motor 
impairment  
 

The study included three occurrences of 
hemorrhagic stroke after a snake bite. Four to fifteen 
days after the snakebite, the strokes happened. 
Significant side effects included severe anemia in two 
of the individuals who had blood transfusions as well 
as localized symptoms. Anti-venom for snakes was 
used. Upon admission, the most common complaints 
were fever, consciousness problems, and motor 
deficits. Throughout their hospital stay, patients got 
repeated doses of antibiotherapy, antitetanus 
prophylaxis, and snake anti-venom. Most of the 
patients had fully healed.LOS 23,16 and 51 days. In 
all cases, the patient was unaware of the sort of 
snake. 

2 Hemorrhagic 
Stroke Revealing 
a Snake Bite: A 
Case Report29 

2022 Moroko A Case 
Report 

To present the 
patient in his 50s 
who suffered a 
snakebite and 
describe the 
neurological sequelae 

1 case/ 
50 years 

unconscious A fifty-year-old patient recounted the neurological 
aftereffects of a snakebite. The patient was brought 
unconscious to the emergency room. Intracerebral 
hematomas and meningeal bleeding were 
discovered during an emergency brain scan. The 
results of the biological evaluation showed diffused 
intravascular coagulation. The patient's clinical 
course swiftly deteriorated, and within 24 hours of 
arrival, she passed away. 

3 Hemorrhagic 
stroke in 
children caused 
by Bothrops 
marajoensis 
envenoming: a 
case report30 

2015 Brazil a case 
report 

This work reports the 
hemorrhagic stroke 
in a child,  

1 case/ permanent 
hemiplegia. 
 

A kid suffering a hemorrhagic stroke, which was 
caused by a delay in seeking medical attention 
following a snakebite envenomation by Bothrops 
marajoensis in Anajás city, Marajó Island, Pará, 
Brazil. The result was permanent hemiplegia as a 
consequence of delayed medical treatment following 
snakebite envenoming by Bothrops marajoensis in 
Brazil. 
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4 Cerebrovascular 
Accidents 
Related to 
Snakebites in the 
Amazon-Two 
Case Reports31 

2020 Brazil Two 
Case 
Reports 

To describe  patients 
with subarachnoid 
hemorrhage, 
hydrocephalus and 
hemoventricle after a 
snakebite caused by 
presumed Bothrops 
ssp 

2 cases/ 
65 and 22 
years 

lethargic, 
sleepy, and had 
mydriatric but 
responsive 
pupils. 
 
 Unconscious, 
GCS 8 

A suspected Bothrops ssp. snakebite resulted in 
subarachnoid hemorrhage, hydrocephalus, and 
hemoventricle in two patients. Delays in the delivery 
of AV treatment were present in both cases, which 
could have played a role in the development of 
problems like stroke. The first patient was brought to 
the hospital 16 hours after the snakebite. She 
experienced a subarachnoid hemorrhage 
accompanied by hemoventricle and hydrocephalus, 
known as a hemorrhagic stroke. She was released 
from the hospital on the seventh day. The time from 
the accidents to hospital was 16 hours and 3 days. A 
worse outcome may occur if medical treatment is 
delayed following snake envenomation. 

5 Hemorrhagic 
stroke 
secondary to 
Bothrops spp. 
venom: A case 
report32 

2017 Brazil a case 
report 

To highlight the 
importance of prior 
knowledge of 
possible 
complications of 
Bothrops spp. venom 
to improve the 
effectiveness of 
adequate treatment. 

1 case/ 
58 years 

deterioration of 
consciousness, 
speech 
disturbances 
and left-sided 
hemiparesis 

The female victim of bothrops spp. snakebite, age 58, 
is described in this case study. The two days 
following the snakebite were marked by 
hemorrhagic stroke and blood dyscrasia. A cautious 
strategy was implemented along with the 
administration of anti-Bothrops serum.  The patient 
improved after nine days and made a good recovery 
in terms of function.  

6 Two Cases of 
Hemorrhagic 
Stroke Following  
Snake Bite in 
Kara Teaching 
Hospital in a 
Semi  
Rural Area in 
Togo33 

2018 Togo Case 
report 

describing two 
clinical examples of 
hemorrhagic stroke 
that were observed at 
Kara Teaching 
Hospital after a 
viperid bite. 

2 cases/ 27 
and 31 
years 

hemiparesis 
and aphasia.  
 

Two cases of late-treated envenomation complicated 
by hemorrhagic stroke. Two weeks after being bitten 
by a viperidae, a 27-year-old woman was admitted 
with right hemiparesis and aphasia.  
The second patient, a 31-year-old man, showed signs 
of left hemiparesis twelve days later.. On CT scan, 
hemorrhagic stroke was seen in both patients.. Both 
of them benefited from the outcome. 



  

ADMJ Vol. 5 No.1, May 2024 p. 133-143 

139   E-ISSN 2774-3837 

 

DISCUSSION  

All six research we analyzed employed a case report design. Three instances were 

recorded concerning Brazil as the nation where the incident occurred, while an additional three 

publications concentrated on Morocco29, Burkina Faso27, and Togo33.  

The study done in Burkina Faso documented three distinct instances. The initial incident 

included the basal ganglia and impacted the internal capsule and lenticular nuclei. The second 

instance impacted the frontal and cerebellar regions bilaterally in the brain. The third instance 

had a bleed in the temporal area27.Regarding the snake species responsible for the cases, all 

reports from Brazil attribute it to Bothropp spp., while the specific snake type involved in the 

instances from Burkina Faso and Morocco remains unidentified. 

Three articles 30–32 from Brazil reported patients with Bothrops spp bites resulting in 

hemorrhagic strokes. The presence of metalloproteinases in the venom of Bothrops spp. is 

responsible for the vascular and hemorrhagic consequences. In Brazil, there are an average of 

26,000 snakebite episodes each year that require medical attention, and out of these incidents, 

0.4% result in fatalities 34. Bothrops spp. are the most commonly reported snakes involved in 

snakebite incidents in Brazil31. 

Three instances of hemorrhagic stroke resulting from envenomation in Burkina Faso 27. 

All of the cases were of young patients (under 65 years old) who did not have any vascular risk 

factors. This aligns with other studies which found that only 2% of snakebite victims had a medical 

history of hypertension or diabetes mellitus 28.   

The combined patient population from these 6 papers amounted to 10 individuals. Among 

them, one patient from Morocco 29 succumbed to the condition, while another patient from Brazil 

30 experienced persistent hemiplegia. Meanwhile, 8 additional patients were discharged from the 

hospital in a better state of health27,31,32 33. This outcome may be because the patients received 

multiple courses of antibiotic treatment, preventive measures against tetanus, and anti-venom for 

snake bites27,31,33. Additionally, a careful approach was taken while administering anti-Bothrops 

serum 32. 

Mechanisms of Bleeding 

Bleeding occurs due to the antithrombotic properties of many constituents present in the 

venom, including as metalloproteases, serine proteinases, and phospholipases A2 35. These 

components lead to the usage of platelets, fibrinogen, and other coagulation factors. Coagulopathy-

induced systemic bleeding can affect the central nervous system. Cerebrovascular issues occur in 

around 3% of patients who are bitten by Bothrops snakes 36. Among those patients, a majority of 
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63% do not survive, while the remaining individuals experience long-lasting and irreversible 

damage 36.  

Numerous clinical and biological disorders, such as local and systemic bleeding, 

incoagulability, thrombotic microangiopathy, and macrothrombosis, are brought on by toxins 

from Bothrops venoms that target hemostasis. Toxins are implicated in the pathophysiology of 

edema37and most sequelae, including hypovolemia38, cardiovascular collapse, acute renal injury39, 

myonecrosis, compartmental syndrome40, and superinfection, in addition to hemostasis 

abnormalities. These poisons fall into two categories: non-enzymatic proteins (disintegrins and C-

type lectin proteins)7 and enzymatic proteins (snake venom metalloproteinases, snake venom 

serine proteases, phospholipases A2 and L-amino acid oxidases). Multifocal toxicity that targets 

platelets, coagulation factors, and arteries is the cause of bleeding 41. 

Toxins found in Bothrops venoms23 can disrupt hemostasis, leading to various clinical and 

biological problems such as local and systemic bleeding, incoagulability, thrombotic 

microangiopathy, and macrothrombosis. Toxins play a role in the development of edema and its 

associated complications, such as hypovolemia, cardiovascular collapse, acute renal damage, 

myonecrosis, compartmental syndrome, and superinfection, as well as anomalies in hemostasis 

42,43. The poisons can be classified into two groups: non-enzymatic proteins (disintegrins and C-

type lectin proteins) and enzymatic proteins (snake venom metalloproteinases, snake venom 

serine proteases, phospholipases A2, and L-amino acid oxidases)44. The cause of bleeding is 

multifocal toxicity that specifically affects platelets, coagulation factors, and arteries23. 

Neurological Manifestation and Deficits 

The neurological presentation in these individuals exhibits a range of symptoms, such as 

ptosis27, coma27, motor dysfunction27, decline in consciousness or unconsciousness 27,29,31,32, 

lethargy31, somnolence31, and dilated but reactive pupils 31. Other manifestations include speech 

abnormalities, hemiparesis, aphasia, and in one case, a patient was discharged with persistent 

hemiplegia.  This hemiplegia is a consequence of delayed medical treatment following snakebite 

envenoming by Bothrops marajoensis in Brazil 30. A case of hemiplegia was also found in the case 

of patient who was bitten by a Trimeresurus stejnegeri45.  Four days after being bitten, the patient 

experienced nonfluent aphasia characterized by challenges in both expressing herself and 

understanding others. In addition, the patient experienced a sudden and severe paralysis on the 

right side of her body45. 

CONCLUSION 

In conclusion, our scoping review highlights the significant but underrecognized association 

between hemorrhagic stroke and snakebite envenomation. The findings underscore the diversity 

in geographical distribution and snake species implicated in these cerebral complications, with 
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Bothrops species identified as a notable contributor in Brazil. Despite the limited number of cases 

synthesized in this study, the outcomes reveal a spectrum of clinical outcomes ranging from 

mortality to varying degrees of neurological sequelae. This review underscores the urgent need 

for heightened awareness, early recognition, and optimized management strategies for 

hemorrhagic stroke following snakebites, particularly in regions where snakebite-related 

morbidity and mortality remain a critical public health concern. Further research is warranted to 

elucidate the underlying pathophysiological mechanisms and establish evidence-based guidelines 

for the prevention and management of this devastating complication. 
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