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ABSTRACT

OBJECTIVES: To characterize the clinical and sociodemographic profile of patients and treatments applied to trauma caused 
by stingrays in Palmas, Tocantins State, Brazil, from 2018 to 2019. MATERIALS AND METHODS: Descriptive and quantitative 
study with data from 189 electronic medical records of patients seen by medical professionals in the Emergency Care Units 
of Palmas. Sociodemographic and clinical variables were investigated. Data analysis was performed using the Stata 11 
software, and the results were presented in tables and graphs. RESULTS: There was a predominance of males (75.66%), 
age group between 21 and 50 years (69.31%), and brown skin color (48.15%). The accidents occurred predominantly 
from June to September (46.56%) and in residents of the Plano Diretor Sul neighborhood (22.75%). The search for medical 
assistance within 24 h occured in 61.91% of cases. Local signs and symptoms (91.53%) and yellow risk classification 
(61.38%) by the Manchester Protocol also stood out. Complications were reported for 17.46% of patients, and 7.41% 
were referred. The most used therapies were local and systemic analgesics, including opioids (61.90%), anti-inflammatory 
drugs (61.38%), and antibiotics (59.26%). CONCLUSION: The accidents caused by stingrays occurred mostly during the 
dry season. The predominance of accidents among residents of the Plano Diretor Sul coincides with the greater availability 
of beaches and baths in this region. These data report the need for health education for bathers, fishers, and exposed 
populations and the need for specific protocols and trained professionals to manage this condition in health services.
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RESUMO

OBJETIVOS: Caracterizar o perfil clínico e sociodemográfico dos pacientes e as terapêuticas aplicadas em traumas 
por ferroadas de arraias em Palmas, estado de Tocantins, Brasil, de 2018 a 2019. MATERIAIS E MÉTODOS: Estudo 
descritivo e quantitativo com dados de 189 prontuários eletrônicos de pacientes atendidos por médicos nas Unidades 
de Pronto Atendimento de Palmas. Foram investigadas variáveis sociodemográficas e clínicas. A análise dos dados foi 
realizada no programa Stata 11, e os resultados apresentados em tabelas e gráficos. RESULTADOS: Houve predomínio 
do sexo masculino (75,66%), faixa etária entre 21 e 50 anos (69,31%) e raça/cor de pele parda (48,15%). Os acidentes 
ocorreram predominantemente nos meses de junho a setembro (46,56%) e em moradores do Plano Diretor Sul (22,75%). 
A procura por atendimento em até 24 h ocorreu em 61,91% dos casos. Houve domínio de sinais e sintomas locais 
(91,53%) e classificação de risco amarela (61,38%) pelo Protocolo de Manchester. Apresentaram complicações 17,46% 
dos pacientes, e 7,41% geraram encaminhamentos. As terapêuticas mais empregadas foram os analgésicos locais e 
sistêmicos, incluindo opioides (61,90%), anti-inflamatórios (61,38%) e antibióticos (59,26%). CONCLUSÃO: A maioria 
dos acidentes causados por arraias ocorrereu no período de estiagem. A predominância de casos em moradores do Plano 
Diretor Sul coincide com a maior disponibilidade de praias e banhos nessa região. Esses dados reportam a necessidade 
de educação em saúde para banhistas, pescadores e populações expostas, bem como a necessidade de protocolos 
específicos e profissionais treinados para o manejo dessa condição nos serviços de saúde.

Palavras-chave: Animais Venenosos; Epidemiologia; Terapêutica.
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INTRODUCTION

Brazil has the most extensive river network globally, 
whith many venomous animals1. Among these animals 
are the freshwater stingrays of the Potamotrygonidae 
family, distributed in four genera: Potamotrygon, 
Paratrygon, Plesiotrygon, and Heliotrygon2. Confined 
to continental waters, stingrays have a wide distribution 
in South America, and about 20 species colonize all 
regions of Brazil3,4,5. The Paratrygon aiereba species is 
the most common in the Tocantins-Araguaia basin, with 
the largest geographic distributions among the species 
of the genus6.

The Tocantins-Araguaia basin is frequently used 
for recreational activities, especially between June and 
August. Due to the dry season, there is a decrease in 
river water levels and consequent exposure of beaches, 
which attract tourists, where accidents with stingrays are 
common6,7. These animals usually remain motionless, 
hidden by sand or mud at the bottom of rivers, with 
their eyes located dorsally, watching for the possibility 
of food and hiding from their predators8. Thus, bathers 
have accidents after stepping on stingrays, as they are 
hit, predominantly, in the lower limbs such as ankles 
and feet, while fishers, both professional and sports, 
are usually hit in the upper limbs, especially the hands 
when trying to manipulate them9.

Stingrays of the Potamotrygonidae family are 
known for their long-tailed appendage, with one to 
four serrated calcified stingers covered by a glandular 
epithelium whose cells produce venom10. In addition, 
stingrays, like other fish, are covered in mucus that 
harbors various bacteria types that can cause secondary 
bacterial infections6,11. This mucus contains substances, 
such as peptides, which induce inflammation and 
vasoconstriction and, combined with the venom, 
increase the severity of injuries caused by the animal5,10. 
In this way, when threatened, stingrays use their tail as a 
whip5,8,10, causing a severe injury by mechanical action, 
which can traumatize the main nerves and blood 
vessels, and by chemical, through the release of toxins 
in the wound6,8,10,11.

Pain is the main reported symptom, appearing with 
great intensity immediately after the sting, followed by 
local edema and erythema, evolving to cutaneous 
necrosis of variable degree5,9. The wound is often 
disproportionately painful in relation to the visible 
clinical lesion8, being persistent even with the use 
of anesthetics, analgesics, and anti-inflammatories6. 
Systemic symptoms such as tachycardia, fever, cold 
sweating, nausea, vomiting, and agitation have also 
been described and are usually associated with the 
victim's pain and stress7,8. The average patient recovery 
time and ulcer healing take about three months; 
however, severe poisonings that are not adequately 
treated can result in amputation or death6,7.

Sting damage is aggravated because there 
is still no specific treatment for this category of 
accident. In addition, many health professionals do not 
receive adequate training while graduating or during 
their professional activity9. Some literature reports have 

shown antibothropic serum being administered for 
pain and inflammation and the use of ice compress; 
however, these procedures are not indicated because of 
their low effectiveness6, and the use of hot compresses 
in these cases is ideal5,6,9. This reflects the poor 
preparation of health professionals in managing these 
patients.

Given the need for scientific evidence on the 
treatment approaches used, this study aimed to identify 
the therapies applied to stingray sting trauma from 
2018 to 2019 and characterize patients' clinical and 
sociodemographic profiles.

MATERIALS AND METHODS

The study was carried out in Palmas, Tocantins State, 
which has a territorial area of 2,218,942 km² and 
had a population of 306,296 inhabitants in 201912. 
This territory is part of a transition area from the 
Cerrado to the Amazon, with a tropical climate, with 
an average annual temperature of 26.7  °C. Palmas 
is bathed by a lake formed from the Luís Eduardo 
Magalhães hydroelectric plant, 172 km long and 8 km 
wide, with islands and artificial beaches throughout the 
year (Figure 1). As it is a city with a tropical and hot 
climate, between June and October, bathers are more 
frequent for leisure activities, providing opportunities for 
trauma by stingrays. For the health care of this category 
of accident, the municipality has the Palmas General 
Hospital, under State management, and two Emergency 
Care Units (Unidade de Pronto Atendimento – UPA), 
under Municipal management. For this study, the 
investigation was conducted in the two UPAs, one 
located in the Plano Diretor Norte and the other in the 
Plano Diretor Sul (Figure 1).

This is a descriptive and quantitative study. For data 
collection, the municipal management provided the 
database with all electronic medical records (e-SUS) 
of victims of stingray sting trauma treated at the UPAs 
between 2018 and 2019. The data collection was 
conducted from October to November 2020. The 
selection of medical records was made by applying 
the keywords "stingrays", "stingray", "rays", and "ray". 
From this procedure, 774 medical records were  
obtained.

After analysis, only medical records containing 
complete information on the first care provided by 
the medical professional were included. Records 
with duplicate information, diagnostic errors and 
discrepancies regarding the category of accident/trauma, 
and records without therapeutic and clinical information 
were excluded. After applying the inclusion and exclusion 
criteria, 189 patients participated in the study.

Data were collected using the following 
sociodemographic variables: gender, age group, 
race/skin color, month of the accident, place of origin; 
and clinical variables: anatomical region of the lesion, 
seeking time for medical care, signs and symptoms, 
complications, referrals made, risk classification by 
the Manchester Protocol, and category of treatment  
applied.
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For the descriptive analysis of the data, the software 
Stata 11 (Stata Corp., College Station, United States of 
America) was used, and the data were organized and 
presented in tables and graphs.

The study was approved by the Project and Research 
Evaluation Committee of the Fundação Escola de 
Saúde Pública de Palmas. It was then submitted to 
and approved by the Research Ethics Committee 
of the Presidente Antônio Carlos University Center, 
Araguaína, Tocantins (CAEE: 33623720.4.0000.0014, 
of July 14, 2020), and obtained the registration of the 
co-participating institution from which the data were 
collected.

RESULTS

The sociodemographic profile (Table 1) showed that 
most victims were male, representing 143/189 cases 
(75.66%) of the total. As for the age group, patients 
between 21 and 50 years old stood out (69.31%). 
There was a predominance of brown race/skin color 

(48.15%) and accidents between June and September 
(46.56%). The most affected population was from the 
Plano Diretor Sul of Palmas (22.75%).

The clinical profile observation (Table 2) showed 
that the seeking time for medical care within 24 hours 
(61.91%) was the most prevalent. Local signs and 
symptoms (91.53%) were dominant. Regarding the 
screening of care according to the risk classification 
by the Manchester Protocol, it was found that 61.38% 
received a yellow classification (urgent). Only 17.46% 
of the patients had some complication, and 7.41% 
generated referrals.

The therapeutic profile (Figure 2) was traced 
according to the total number of times a certain 
drug class was prescribed. The most used therapies 
consisted in local and systemic analgesics, including 
opioids (61.90%), anti-inflammatory drugs (61.38%), 
and antibiotics (59.26%). The records classified as "not 
specified" refer to developments not recorded in the 
medical records.

Source: Adapted from Google Maps.

Figure 1 – �Location of the two UPAs and main beaches in Palmas, Tocantins, Brazil

Legend:

- UPA North

- UPA South

- Arnos beach

- Graciosa beach

- Canela Beach island

- Prata beach

- Cajú beach

- Brefo beach

- Amor beach

- Buritis beach
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Table 1 – �Sociodemographic characterization of victims 
of stingray sting trauma treated at UPAs in the 
north and south of Palmas, Tocantins State, 
Brazil, from 2018 to 2019

Variables N %

Gender

Female 46 24.34

Male 143 75.66

Age group

≤ 20 years 35 18.52

21 to 50 years 131 69.31

> 50 years 23 12.17

Race/skin color

Brown 91 48.15

White 53 28.04

Yellow 34 17.99

Black 11 5.82

Month of the accident

January to May 66 34.92

June to September 88 46.56

October to December 35 18.52

Place of origin

Plano Diretor Sul 43 22.75

Another state 33 17.46

Another city 27 14.29

Aureny I, II, III and IV 29 15.34

Plano Diretor Norte 22 11.64

Taquaralto 19 10.05

Taquari 9 4.76

Taquaruçu 2 1.06

Others* 5 2.65

Total 189 100.00

* Água Fria, Sonho Meu, and Irmã Dulce subdivisions and rural areas.

Table 2 – �Clinical characterization of victims of stingray 
sting trauma treated at the UPAs in the north 
and south of Palmas, Tocantins State, Brazil, 
from 2018 to 2019

Variables N %

Anatomical region of the lesion

Lower limbs 170 89.95

Upper limbs 9 4.76

Upper and lower limbs 1 0.53

Mentum 1 0.53

Trunk 1 0.53

Not defined 7 3.70

Seeking time for medical care

Up to 24 hours 117 61.91

1 to 7 days 13 6.88

Over 7 days 19 10.05

Not specified 40 21.16

Risk classification*

Green 19 10.05

Yellow 116 61.38

Red 19 10.05

Not informed 35 18.52

Signs and symptoms

Local 173 91.53

Systemic 16 8.47

Complications

Yes 33 17.46

No 14 7.41

Ignored 142 75.13

Referrals made

Yes 14 7.41

No 175 92.59

Total 189 100.00
* Green: Little urgent, medical care within 2 hours; Yellow: Urgent, 
medical care within 1 h; Red: Severe, immediate medical care.

Figure 2 – �Therapeutic characterization of victims of stingray sting trauma treated at the UPAs in the 
north and south of Palmas, Tocantins State, Brazil, from 2018 to 2019
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The Tocantins State is mainly composed of brown 
race/skin color, which corresponds to more than 60% of 
the population12. This data corroborates the possibility 
of the predominance of accidents with stingrays in the 
brown race/skin color.

In the Tocantins-Araguaia basin, mainly in Tocantins, 
Mato Grosso, and Pará, accidents with stingrays are 
more frequent during the dry season, between July and 
August, when sandbanks and beaches appear, and 
thousands of people seek them to perform recreational 
activities6,7. Thus, the highest accident records found 
from June to September were expected. Amateur 
fishers are also frequently injured in April and May 
when there is the fishing season of native species, and 
the inhabitants of the Southeast Region look for the 
Amazon and Tocantins-Araguaia rivers to practice 
sport fishing. In this context, stings occur due to 
the manipulation of stingrays trapped in hooks and 
trampling11. This scenario explains the high number of 

patients treated between January and May and the care 
provided to residents from other states.

In Palmas, most affected patients come from the 
Plano Diretor Sul. This is likely due to its proximity 
to the city's lake, which has beaches throughout the 
year. Haddad Jr et al.7 observed that, in the Tocantins 
River, due to the flooding of extensive areas caused by 
the construction of hydroelectric plants, artificial islands 
and beaches were built and are used every month by 
local inhabitants for leisure, which contributes to this 
type of accident occurring throughout the year. Another 
factor contributing to the increase in these animals 
interactions with humans is the damming, which reduces 
the water flow, making stingrays food available, leading 
to their increase, as has already been observed in Lake 
Tucuruí, in Marabá and Tucuruí, Pará State, and in the 
Lajeado hydroelectric plant, in Palmas7.

Males have already been found as the most 
affected in other studies on accidents with stingrays 

Figure 3 – �Characterization of antibiotics prescribed to people who were 
traumatized by stingray stings treated at UPAs in the north and south 
of Palmas, Tocantins State, Brazil, from 2018 to 2019
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The most prescribed antibiotics (Figure 3) were 
cephalexin (31.22%), amoxicillin (11.11%), and 
ciprofloxacin (10.05%). There was overlapping 
prescription of anti-inflammatory drugs for the same 
patient, and the most prescribed were tenoxicam 
(125;  66.14%), ibuprofen (61;  32.27%), nimesulide 
(60; 31.75%), diclofenac (22; 11.64%), corticosteroids 
(19;  10.05%), meloxicam (3;  1.59%), aceclofenac 
(1; 0.53%), ketoprofen (1; 0.53%), naproxen (1; 0.53%), 
and piroxicam (1; 0.53%).

DISCUSSION

This study provided a comprehensive understanding 
of the therapies adopted in the UPAs of Palmas for 

cases of accidents caused by stingrays, in addition to 
favoring the delineation of the sociodemographic and 
clinical profiles of patients who suffered this type of 
trauma. The results showed greater incidence in the age 
group between 21 and 50 years, in residents from the 
Plano Diretor Sul, males, brown race/skin color, and 
from June to September. The most common clinical 
profile was lesions in the lower limbs, with local signs 
and symptoms, and urgent risk classification (yellow) by 
the Manchester Protocol in patients who sought medical 
care within 24 h, with rare referrals and complications 
in the medical records. Regarding therapies, there was 
a predominance of analgesics, anti-inflammatories, and 
antibiotics.
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in Tocantins13. This factor may be associated with 
men's high-risk behavior pattern14 and the practice of 
fishing, which is significantly associated with this type of 
injury5,7,9,15. In a study carried out in the Amazon, which 
analyzed 476 cases of stingray stings, the age group 
between 21 and 50 years was also the most recorded, 
accounting for 44.1% of the injuries12.

Stingray accidents are characterized by inflammatory 
action, in which the victim complains of intense pain 
that is disproportionate to the size of the lesion and the 
appearance of erythema and edema around the wound, 
which constitutes the first stage of envenomation5,16. In 
a study carried out in 2015 with rats, it was concluded 
that the venom of the Potamotrygon motor induces 
edema formation in just 15 min after injection into the 
rats' paws. In addition, a large number of inflammatory 
cells were observed soon after the venom injection 
and in later periods17. The lesion evolves with central 
necrosis, tissue sagging, and a pink ulcer formation5,10. 
The analysis of histopathological changes induced 
by the Potamotrygon falkneri venom made it possible 
to verify that, 6 h after the injection, there is the 
appearance of inflammatory infiltrates and foci of 
necrosis in basal epidermal cells. In 24 h, necrosis of 
the skin, subcutaneous tissue, and skeletal muscle can 
be observed, which may cause serious complications, 
such as rhabdomyolysis, due to coagulative necrosis of 
muscle tissue5,11.

Stingray sting damage is more common in the lower 
limbs, especially the foot and ankle5,7,9,15,16,18. This is 
mainly due to stingrays' benthic habit, which are usually 
hidden under the sand, making it easier to be stepped 
on, and use the stinging as a defense mechanism5. 
However, there were also records of cases of stinging in 
the mentum and trunk in this study.

In the visits evaluated in the UPA, the signs and 
symptoms were mostly local, and intense pain in the 
sting region was the most reported complaint, followed 
by local edema, hyperemia, and erythema. Intense pain 
in the affected region was the symptom predominantly 
responsible for the yellow risk classification by the 
Manchester Protocol, referred to as urgent, and it 
was the most found in the triage. Studies show that in 
some cases, the pain is so intense that it can cause 
disorientation and behavioral changes7,16. The red 
classification, emergency, was indicated for these 
patients, especially those who had a hypertensive peak 
at the time of care.

The early seeking time after the sting is essential, 
as severe envenomations with delayed medical 
care or clinical mismanagement can result in major 
complications6. A study carried out in Amazonas State 
showed that a time greater than 24 h to seek medical 
assistance was significantly associated with the risk of 
secondary infection, and the delay in medical care can 
increase the risk of secondary infection up to 15 times in 
the Brazilian Amazon16. This study observed that of the 
19 patients who sought the service only seven days after 
the accident, 17 had complications. Such complications 
manifested essentially in phlogistic signs and secondary 

infections. Besides, a necrosis case was reported, which 
led to a referral to the Palmas General Hospital for 
surgical intervention16.

Proper treatment for stingray envenomation remains 
poorly understood and somewhat controversial in the 
Brazilian medical community6. Of the recommended 
therapies, the use of thermotherapy through immersion 
of the limb in hot water, hot compress, and/or washing 
with warm saline was used and oriented to patients by 
doctors in only 22.22% of the consultations analyzed 
in this study. Immersion of the limb in hot, non-scalding 
water, between 45 °C and 60 °C, is the first and most 
indicated procedure for pain control, as the venom 
toxins present in the barb are thermolabile, and this 
measure also reduces the vasoconstriction effect5,7,9. 
A prospective study conducted in California reported a 
rapid reduction in pain scale in patients after a relatively 
short period of immersion of the affected limbs19.

However, it is known that after the removal of 
the affected limb from hot water, the pain may 
persist. The use of oral analgesia, titrated intravenous 
opioids, and local anesthesia (or locoregional block) 
is recommended, which should be administered in 
cases where thermotherapy is not sufficient to relieve 
acute pain16. According to the manual for diagnosis 
and treatment of accidents by venomous animals of 
the National Health Foundation20, local blockade 
with 2% lidocaine without vasoconstrictor is indicated, 
aiming not only to reduce pain but also to facilitate the 
manipulation of the injured tissue to remove possible 
foreign bodies. In this study, local anesthesia was 
administered in 31.74% of patients.

Asepsis (25.39%) was recommended for this 
category of injury. All penetrating injuries require 
irrigation and cleaning. Larger wounds or wounds 
containing debris require surgical exploration to extract 
any remaining embedded tail fragments, as well as 
wound debridement19. Debridement was performed in 
29.10% of cases and surgical intervention in only 1.59% 
of patients. Some authors recommend early excision of 
the affected area however, its application is not always 
possible due to the imprecise delineation of the necrotic 
area in the early stages of the condition6.

Another little-exercised procedure was tetanus 
prophylaxis, observed in only 8.99% of the 
cases. Tetanus can occur after trauma, as its 
development is not uncommon in people with necrotic 
tissue, and necrosis is an essential precondition 
for the multiplication of Clostridium tetani12. Thus, 
tetanus prophylaxis is recommended in post-injury 
treatment5,7,8,16,17.

Antibiotic prophylaxis after stingray stinging also 
remains controversial, as some studies recommend 
its use only for wounds with deep sting penetration, 
significant foreign bodies in the wound, or for 
immunocompromised victims. However, a study on 
patients' care in the emergency showed that 17% of those 
who did not receive antibiotic prophylaxis had infection 
and returned for further treatment, and only 1.4% of 
those who received antibiotic prophylaxis returned19.
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The most common microbial agents in the 
P. motor stingray mucus are gram-negative rods, namely 
Aeromonas spp., including β-lactam-resistant bacterial 
strains with the potential to cause severe secondary 
infection16. Pseudomonas spp. and Staphylococcus 
spp. are also agents associated with secondary infections5. 
The use of quinolone for at least five days showed a lower 
rate of infection8,15. Sulfamethoxazole-trimethoprim, 
ciprofloxacin or tetracycline have also been suggested 
to treat wound infections caused by accidents with  
fish16.

However, even though bacterial species are generally 
susceptible to ciprofloxacin, which is one of the most 
prescribed antibiotic drugs for patients in this study 
(10.05%), there are reports of therapeutic failure of this 
drug6,16, mainly due to bacterial resistance of species 
that colonize stingray mucus, including Pseudomonas 
aeruginosa, Staphylococcus aureus, Klebsiella 
pneumoniae, Escherichia coli, Acinetobacter spp., and 
Clostridium perfringens6.

Cephalexin, a first-generation cephalosporin, was 
the most used antibiotic medication (31.22%). Although 
these drugs have been successful in the treatment, they 
are antibiotics known for their resistance to several 
bacterial species relevant to poisonings caused by 
Potamotrygon, like Citrobacter freundii, P. aeruginosa, 
Aeromonas hydrophila, Enterobacter spp., Acinetobacter 
spp., and K. pneumoniae6.

In traumas caused by stingrays, anti-inflammatory 
drugs are recommended to control the progression and 
worsening of the wound5,6. Still, its use and applicability 
are not widely discussed in the literature. The use of 
systemic corticosteroids is controversial and may prolong 
the healing time of ulcers7,9.

CONCLUSION

In short, accidents caused by stingrays treated in the 
emergency services of Palmas occurred predominantly in 
the dry season, with young men, and brown race/skin 
color being the most affected. The predominance of 
accidents among residents of the Plano Diretor Sul 
coincides with the greater availability of beaches 
and bathing in this region. In the therapeutic 
management, there was a predominance of analgesics, 
anti-inflammatories, and antibiotics.

According to the literature, the primary measure 
recommended is the immersion of the affected 
area in hot water. However, this study showed 
that this conduct was not recommended in the 
consultations. The antibiotics most used in managing 
cases presented bacterial resistance and may not 
be as effective in the prophylactic treatment of 
wounds. Other treatments, such as corticosteroids, may 
also be debatable. Therefore, health professionals in 
the emergency services are unprepared and possibly 
unfamiliar with the management of this category of 
injury. These data report the need for health education 
for bathers, fishers, and exposed populations, specific 
protocols, and trained professionals to manage this 
condition in health services.
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