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APRESENTAÇÃO

A Infectologia é a área da medicina que estuda as doenças causadas por diversos 
patógenos como príons, vírus, bactérias, protozoários, fungos e animais, enquanto que a 
Medicina Tropical lida, de modo geral, com problemas de saúde que ocorrem unicamente, 
são mais disseminados ou se mostram mais difíceis de controlar nas regiões tropicais ou 
subtropicais. 

As doenças infecciosas e parasitárias têm grande importância para a saúde pública 
por estarem diretamente associadas à pobreza e a condições de vida inadequadas. No 
Brasil, apesar do declínio da morbimortalidade desde a década de 1960, essas doenças 
persistem num cenário de transição epidemiológica e demográfica marcado pela 
predominância concomitante de doenças transmissíveis e crônico-degenerativas, pelo 
recrudescimento de algumas doenças já em vias de controle e eliminação e pelo contraste 
no quadro epidemiológico entre diferentes regiões do país. Por isso, é fundamental o 
trabalho da vigilância em saúde, que tem seu papel primordial de coleta, consolidação, 
avaliação e disseminação de informações para subsidiar a criação de políticas públicas em 
saúde apresentando dados essenciais para a tomada de decisões. 

Nessa perspectiva, apresento o e-book “Infectologia e Medicina Tropical”, uma 
obra que apresenta 9 capítulos distribuídos no formato de artigos que trazem de forma 
categorizada e interdisciplinar estudos aplicados as Ciências da Vida. Esse livro traz 
resultados de pesquisas desenvolvidas por professores e acadêmicos de instituições 
públicas e privadas. É de suma importância ter essa divulgação científica, por isso a Atena 
Editora se propõem a contribuir através da publicação desses artigos científicos, e assim, 
contribui com o meio acadêmico e científico.

Desejo a todos uma excelente leitura.

Renan Monteiro do Nascimento
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ABSTRACT: Background: Stingrays are 
cartilaginous skeleton fi sh that belong to the 
Chondrichthyes class. They can be found in rivers, 
lagoons, and oceans throughout the planet. They 
have a sharp sting, which in some species may 
inoculate venomous substances into a victim’s skin 
upon an attack. The aim of the present paper is to 
procced a bibliographic review of pathophysiology 
and the current recommendations for managing 
these accidents and preventing their potential 
complications. Despite their high morbidity and 
increasing incidence, stingray accidents are 
still underreported, especially in remote areas 
of Brazil, a country with extensive coastline 
and large river basins.Methods: This article is 
a qualitative review of the main bibliographic 
trends regarding to the past 8 years on 
pathophysiology, diagnosis and treatment of 

stingray injury. Results: Stingray attacks usually 
generate vasoconstriction at the injury site and 
lead to tissue necrosis of varying intensities due 
to its toxic effect. Usually most cases evolve 
without major clinical complications, with local 
symptoms only. Meanwhile, when vital organs 
are directly affected by the stinger, immediate 
death can happen. Potential consequences are 
secondary infections (more common), myotoxicity 
(rhabdomyolysis), compartmental syndrome, and 
cardiac impairment. Individual case management 
is based on the prompt implementation of 
supportive measures, such as relieving severe 
pain, and specifi c clinical actions to prevent 
secondary infections and systemic complications 
like rhabdomyolysis. Moreover, it is crucial to 
identify at-risk groups and educate them on the 
recognition of these accidents and their initial 
care steps. Healthcare professionals working in 
occurring areas should receive regular training, 
preferably based on validated management 
protocols. Conclusion:Authors concluded that all 
these coordinated interventions could, in near 
future, positively impact prognostic of potential 
victims of stingray accidents. 
KEYWORDS: sting; injury; venom; 
rhabdomyolysis; treatment.

LESÕES POR ARRAIA: FISIOPATOLOGIA 
E MANEJO CLÍNICO ATUAL DOS 

ACIDENTES E SUAS COMPLICAÇÕES 
POTENCIAIS

RESUMO: Introdução: as arraias são peixes 
esqueléticos cartilaginosos que pertencem à 
classe Chondrichthyes. Podem ser encontrados 
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em rios, lagoas e oceanos em todo o planeta. Eles têm uma picada afiada, que em algumas 
espécies pode inocular substâncias venenosas na pele da vítima em um ataque. O objetivo do 
presente trabalho é realizar uma revisão bibliográfica sobre fisiopatologia e as recomendações 
atuais para o manejo desses acidentes e prevenção de suas potenciais complicações. 
Apesar de sua alta morbidade e incidência crescente, os acidentes com arraias ainda são 
subnotificados, especialmente em áreas remotas do Brasil, um país com extenso litoral e 
grandes bacias hidrográficas.  Métodos: Este artigo é uma revisão qualitativa das principais 
tendências bibliográficas dos últimos 8 anos sobre fisiopatologia, diagnóstico e tratamento da 
lesão por arraia. Resultados: Os ataques de arraias geralmente geram vasoconstrição no local 
da lesão e levam à necrose do tecido de intensidades variadas devido ao seu efeito tóxico. 
Normalmente, a maioria dos casos evolui sem maiores complicações clínicas, apenas com 
sintomas locais. Enquanto isso, quando órgãos vitais são afetados diretamente pelo ferrão, 
a morte imediata pode ocorrer. As consequências potenciais são infecções secundárias 
(mais comuns), miotoxicidade (rabdomiólise), síndrome compartimental e comprometimento 
cardíaco. O manejo é baseado na implementação imediata de medidas de suporte, como 
alívio da dor intensa, e condutas clínicas específicas para prevenir infecções secundárias e 
complicações sistêmicas como rabdomiólise. Além disso, é fundamental identificar grupos de 
risco e educá-los sobre o reconhecimento desses acidentes e seus primeiros cuidados. Os 
profissionais de saúde que trabalham em áreas de ocorrência devem receber treinamento 
regular, de preferência com base em protocolos de manejo validados. Conclusão: os autores 
concluíram que todas essas intervenções coordenadas poderiam, em um futuro próximo, 
impactar positivamente o prognóstico de potenciais vítimas de acidentes com arraia.
PALAVRAS-CHAVE: ferrão; lesão; veneno; rabdomiólise; tratamento.

BACKGROUND
Stingrays are deep fish of the Chondrichthyes class (Image 1), so called because 

they live on the bottom of oceans and rivers. They have a sharp, long stinger, originating 
from a modified dermal denticle, serrated bilaterally and covered by a skin sheath. In 
addition, they have a ventrolateral glandular groove, in which, in some species, contains a 
venom-producing gland at each end of the groove.[3,8] Although stingrays are not naturally 
aggressive, they can cause risks of accidents with humans when they are threatened or 
harassed.[7]
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Image 1. Poisonous specie that inhabits the Brazilian coast. 

Source: Masson et al.[7]

Groups at increased risk for these accidents are fi shermen, surfers and beachgoers 
(Figure 1). More commonly, victims are attacked in their lower limbs upon unintentionally 
stepping on stingrays, which usually hide in the sand at the bottom of the water layer .[7,12] 
For this reason, it is essential these risk groups should be oriented towards the prevention 
of stings. 

• Fishermen: especially during the withdrawal of the animal from the water;

• Unsuspecting bathers stepping on the animal;

• Sailors in general: especially of small boats;

• Lifeguards;

• Surfers;

• Other water recreational activities practitioners;

• Biologists: the main example is that from Steven Irwin;

• Veterinarians;

• Amateur of aquarist hobbies;

• Caregivers of large visitation aquariums;

• Riverside populations of Brazil;

• Tour guides on rivers, lagoons and the ocean coast;

• Professionals in the fi shing industry and fi sh farms.
Figure 1: Individual groups susceptible to stingray accidents
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The epidemiology of accidents caused by stingrays is poorly documented due to 
difficulties of notification since many occur in remote areas where limited resources for 
healthcare provision and data documentation are available. However, existing statistics 
show that this type of accident has a significant prevalence and an increasing incidence 
in Brazil – which could reflect, at least in part, on improved processes of identification 
and reporting from the country’s healthcare system. Another implicated factor could be 
an increased population of stingrays and a decrease in their natural predators in affected 
regions.  

 In Brazil, data on diseases of compulsory notification are reported to the “Sistema 
de Notificação de Agravos de Notificação” (SINAN), a national database that allows for a 
coordinated response from the public healthcare system to such entities. From 2007 to 2013, 
SINAN accounted for 4,118 accidents involving human and aquatic animals, 2,317 (56.26%) 
of which were caused by stingrays.[11] They have occurred mainly in the Amazon region 
and the Paraná-Paraguay and Parnaíba river basis.[3] Data from the state of Amazonas 
in this period include 476 cases (yearly incidence rate of 1.7 cases per 100,000 people) 
and indicate seasonal variations, with higher incidences occurring between the months of 
August and December .[12].

In the United States, the numbers of stingray injuries are also on the rise. Statistics 
show that yearly cases have increased from about 750 at the end of the 1960s to 2,459 
cases between 2001 and 2004.[7]

METHODS
The development of this review was based on the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA). It was selected reviews, researches 
and case report studies available online.

In order to attend the basic aim of this article we conducted a literature review to 
identify basic criteria: relevant and updated data regarding to pathophysiology and best 
strategies to manage these stingray lesions. From April 2020 to September 2020, we turned 
to combinations of the following descriptors “stingray injuries epidemiology” or “stingray 
management” or “stingray venom” or “arraia” or “acidentes de arraia” on scientific databases: 
Google Scholar, Scielo and PubMed, limiting search to English and Portuguese. Other 
sources, for example reviews on the same topic and reference lists from other studies, were 
consulted to make sure the inclusion of pertinent articles. Patients and the public were not 
involved in any way on our research.

Our goal was to select relevant papers (reviews, empiric research, case reports 
and other types) published in English or Portuguese from 2010 to the present date. This 
article is a qualitative review of the main concerning of the past 8 years on pathophysiology, 
diagnosis and treatment of stingray injuries. The result of this search initially presented 241 
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articles, being 22 duplicated. Were excluded 183 after reading title and abstract due to not 
meeting including criteria. From the last 36 articles, after a full text evaluation, were selected 
12 studies to compose the construction of this review. Contents from the SINAN database 
and the Uptodate® website were also consulted as a useful complement to our research.

STATEMENT
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AAM conceived the basic ideas for the study design and introduced it to GRF and 

MLLCM. Then, all authors have developed the research plan, including cautious selection 
of Keywords and the inclusion criteria. GRF and MLLCM searched in the scientific platforms 
and sifted the long list of articles to pick the files that actually carried relevant data. All 
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revision and critical appraisal of the manuscript final content. They suggested new protocols 
to reduce the social impact of stingray accidents based on pathophysiology, treatment, and 
prevention interventions.
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RESULTS

Pathophysiology of Stingray Injuries
Despite the traumatic lacerative effects themselves, morbimortality derives mostly from 

the inoculation of a venom composed of serotonin, 5-nucleotidase and phosphodiesterase, 
substances that promote vasoconstriction.[7]. 
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Some laboratory experiments carried out with mice showed that the poison 
removed from stingrays, both from the dorsal region, can cause coagulative necrosis in the 
gastrocnemius muscle when injected directly into the region.[3] 

The synergism between the local toxicity of the venom, the immune inflammatory 
response and the excruciating pain of trauma may impair wound healing and generate 
myonecrosis.[8] Injuries to muscle cells are chiefly related to an inflammatory response that 
is initiated by neutrophils and perpetuated by CD68 macrophages cells that propagate the 
TH1 response with pro-inflammatory cytokines and IL-12, leading to the release of nitric 
oxide and consequent tissue damage[3]. 

Concerning to histopathology, we highlight a central hemorrhagic necrosis, 
surrounded by a lymphocyte and eosinophilic infiltrate, indicating an immune response.[1,7] 
These toxic and proteolytic effects tend to be more severe when caused by freshwater 
stingrays rather than by their marine counterparts.[1]

Diagnostic Criteria and Clinical Course
Most patients are asymptomatic or have non-specific symptoms. Therefore, 

clinical presentation is varied, including systemic and local changes. Pain tends to 
be disproportionate to the apparent extent of the injury (Image 2). Edema, erythema, 
lymphangitis, and lymphadenopathy may also occur. Vomiting, sweating, sialorrhea, blurred 
vision, abdominal pain, bleeding, hypotension, shock, respiratory depression, and seizures 
can also be observed. Some studies report the presence of cramps, headache, syncope, 
and cardiac arrhythmias.[7,12]   

In order to improve diagnostic accuracy and define management priorities, clinical 
criteria to stratify the extent and severity of initial injuries are recommended. A first 
stage is characterized by an intense and localized inflammatory activity, resulting in the 
disproportionate (but superficial) pain afore mentioned. The second stage, when present, is 
marked by the appearance of tissue necrosis and the development of deeper-seated pain.
[3] The third stage would be the appearance of lesions in muscular areas, such as feet and 
forearms, indicating and increased risk of severe systemic inflammatory complication or 
rhabdomyolysis, which can cause acute kidney injury (AKI).[8] 
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Image 2. Local complications of stingray accidents.

Rhabdomyolysis can be defi ned as a state of muscle necrosis, characterized by 
elevated levels of creatine kinase (CK) and capable of generating complications such as 
AKI, compartment syndrome, and disseminated intravascular coagulation. The classic triad 
of clinical fi ndings consists of myalgia, muscle weakness, and myoglobinuria. It is present in 
about 10% of patients. Despite its systemic nature, rhabdomyolysis can be triggered even 
by very localized injuries with small entry point. Extensive muscular necrosis can severely 
increase circulating levels of CK and myoglobin .[9]  

Acute renal injury is related to several factors: vasoconstriction, hypovolemia, 
ischemia, and oxidative injuries caused by the accumulation of myoglobin in the renal tubes.
[9] The mortality rate of patients with rhabdomyolysis is approximately 10%, but this fi gure 
may be as high as 42% when it is complicated of acute kidney injury.[9] To complicate 
matters further, myoglobinuria is not always detected by laboratory assays and is therefore 
not required for diagnostic confi rmation. 

Myotoxic activity is perhaps more reliably evidenced by increasing levels of total CK 
and CK-MB.[7] Although there is still no consensus on the exact diagnostic levels of CK, a 
serum elevation higher than 5 to 10 times the upper normal limit or CK levels or an absolute 
value of 10,000 U/L or more is highly suggestive of rhabdomyolysis, especially when 
associated with typical clinical manifestations.[7,9,10] The concomitant increase in CK-MB 
serum levels suggests cardiac involvement and elevations C-reactive protein (CRP), usually 
refl ect a systemic infl ammatory response.[6,7,8] 

As for systemic complications of stingray lesions, a useful tool for an early suspicion 
is the set of criteria outlined by Table 1, of which at least three must be present.



 
Infectologia e Medicina Tropical Capítulo 7 61

Diagnostic criteria References

Evidence of macroscopic injury to muscle tissue by clinical and 
imaging, even in cases with a small entry orifice. Masson et al., 2018 [8]

Histological alteration with inflammatory infiltrate pattern and 
myonecrosis in muscle biopsy distant from the sting site Lameiras et al., 2014 [3]

Cardiac damage: chest pain, coronary artery spasm, changes in 
cardiac electrical activity or peak serum CK-MB levels with no other 

obvious cause.
Liang et al., 2018 [6]

Drop in platelet coun Liang et al., 2018 [6]

C Reactive Protein (CRP)>3 mg/dL – Presence of Myoglobinuria and/
or Total CK at least five times the upper limit of normal

Masson et al., 2018 [8]
Liang et al., 2018 [6]
Miller ML., 2019 [10]

Table 1. Suggested diagnostic criteria to identify potential systemic complications of stingray lesions.

Management of accidents
Initial treatment consists of supportive care. The first step suggested is to perform 

image studies of affected area in order to assess the extent of tissue damage and possible 
remaining fragments. Analgesia should be tailored to the intensity of pain and may include 
opioids and steroidal anti-inflammatory drugs. It is important to removal the animal’s stinger 
from the affected skin layers and to debride lesions: once this is performed, the affected limb 
should be immersed into warm water (43–46ºC) for 30 to 90 minutes, to relieve pain and 
inactivate the poison, which is thermolabile.  

In cases that have progressed to compartment syndrome even after the 
implementation of initial measures, a fasciotomy may be required.[14] If rhabdomyolysis 
is a concern based on clinical and laboratory findings, nephroprotective measures such as 
generous venous hydration, urine alkalization and close monitoring of urinary output and 
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renal function for at least 48-72 hours are recommended.[3,4,7,8] 
In cases of deeper injury, the use of antibiotics to prevent secondary infection is 

recommended. A first-generation cephalosporin (cephalexin or cefazolin) is the drug of choice 
and should be associated with doxycycline when the accident has occurred in seawater.
[2,5,10] These drugs are effective against Vibrio species and skin flora (Staphylococcal and 
Streptococcal species), the most prevalent pathogens in these types of injury. Moreover, 
prophylaxis for tetanus is indicated for those whose previous immunizations are not yet 
complete or need booster doses. Notification to public health authorities is mandatory and 
allows for epidemiological control and the design of preventive actions.[2,10,13] The main 
management steps are suggested in chronological order in Table 2.

Suggested conduct and measures Objectives

Image studies of affect area
Analgesia with opioid and steroidal anti-

inflammatories according to patient complaining

Analyze extension of the lesions

Control of pain and edema

Stinger removement Avoid persistence of injury

Lesion debridement Removal of necrotic tissue

Immersion of the affected limb in hot water 
(43–46ºC/109.4–114.8ºF) from 30–90 minutes Pain relief and poison inactivation

Elevation of the affected limb (in the immersion 
interval) Control of pain and edema

Intense venous hydration
Urine alkalinization

Monitoring kidney flow and function

Nephroprotection, especially in cases of 
evolution with complications (rhabdomyolysis, 

compartment syndrome)

Antibiotic prophylaxis with 1st generation 
cephalosporin (associated with doxycycline if 

exposed to seawater)
Prevention of secondary infection
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Management for tetanus according to vaccination 
status Tetanus prophylaxis

Notification (in Brazil: SINAN) Epidemiological control

Table 2. Management in medical facilities scenarios.

To the best of our knowledge, there is still no antidote against the stingray’s venom. A 
recent study demonstrated that previous vaccination with an extract of the stinger’s venom 
was able to prevent the occurrence of rhabdomyolysis in mice that were later inoculated with 
the venom - an unprecedented and promising finding.[5] For now, however, management 
remains based on the treatment measures described above. 

DISCUSSION
It is of utmost importance to update treatment protocols to assist medical management 

in face of a patient with muscle injury due to a stingray attack to speed up treatment and 
avoid complications, such as rhabdomyolysis. In this context, the specific inclusion of a 
clinical evolution scheme is recommended (dividing cases into mild, moderate, and severe 
occurrences). In the Brazilian case, SINAN’s existing notification form for accidents by 
venomous animals permits these designations in case reporting. 

From a perspective of health education, providing guidance to vulnerable groups 
(surfers, fishermen, and aquarists) in prevalent regions about the identification and initial 
management of stingray lesions is essential to improve victims’ prognosis. A valuable and 
recommended strategy for these potential victims is to tread carefully when moving into 
water. This is justified by the animal’s habit of running away when noticing any movement of 
the sand, popularly known as “stingray shuffling”. 

Likewise, healthcare professionals who provide care in these areas should be 
appropriately trained on diagnostic and therapeutic protocols. Additionally, more studies 
focused on developing a stingray poison antidote are needed to provide better control 
of local symptoms and to prevent systemic complications, which are implicated in the 
morbimortality of patients. 

One restriction regarding this article that could be conceived was during the research 
for recent epidemiological data from the last decade on stingray accidents. We consider 
the small number of articles in the survey commenting clinical aspects comparing to those 
experimental and laboratory studies using animals. Such lack of information contributed 
to a less thorough analysis in quantitative terms of this increased incidence. Furthermore, 
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bibliographies, generally, address the issue of stingray accidents separately, not finding an 
essay covering all topics of the theme.

CONCLUSION
In this study, we have reviewed updated scientific evidence on the physiopathology, 

diagnosis and treatment of stingray injuries. The cornerstones of adequate management 
encountered are still prompt recognition and initiation of supportive care (clean the wound, 
immersion in hot water, remove the stinger. elevate the affected limb and analgesia). In 
order to achieve a better outcome the attending clinician should develop a high degree of 
suspicion to identify early signs of systemic complications (evidence of macroscopic injury 
to muscle tissue, even with a small entry orifice, cardiologic symptoms, high serum levels of 
inflammatory markers and CK spike). 

It is hoped that further studies on the development of antidotes and the establishment 
of public initiatives to raise awareness of these potentially morbid accidents. In a near 
future, to a wider social reaching strategy, health interventions should aim at different levels, 
focusing on a susceptible population, so it can be prevented and managed stingray lesions. 
In this way, we concluded that all these addressed joint actions on preventive and clinical 
basis could positively impact on potential victims of stingray accidents and on burden of 
related healthcare frame work.

ABBREVIATIONS
SINAN: Sistema de Agravo de Notificação; AKI: Acute Kidney Injury; CK: Creatine 

kinase; CRP: C-reactive Protein
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