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Abstract

Introduction: Freshwater stingray envenomations are an important cause of morbidity in riverine populations living in various
regions of Brazil. The sequelae include temporary or permanent disability. This study aimed to identify sociodemographic,
clinical, and therapeutic aspects related to stingray injuries in such populations. Methods: This cross-sectional study was
conducted in the Extractive Reserve of Tapajos-Arapiuns, located in the municipalities of Santarém and Aveiro (Para State).
A convenience sample comprising 300 local adults was used to obtain data by means of a questionnaire/ interview. Results:
Overall, 19 (6.3%) participants reported having sustained a stingray injury in the 12 months prior to the study. All 19 were
injured either while fishing (n=13 [68.4%]) or engaging in other riverine activities. Most injuries [n=14 (73.7%)] occurred from
September through November, and most injured respondents [n=15 (78.9%)] reported seeing stingrays at beaches. Severe pain
and the appearance of ulcers in the later stages of envenomation were described by 18 (94.7%) and 12 (63.2%) participants,
respectively. Conclusions: Freshwater stingray injuries, which should be considered occupational injuries, are common in the
study area, especially in places like beaches or in the lakes that form during the dry season, when stingrays are routinely
observed. A significant proportion of respondents was unaware of the correct first aid measures and had insufficient resources to
treat the complications of these injuries in the locality where they reside. Interactive activities involving local residents — such
as lectures and the distribution of simple pamphlets providing information about stingray injuries — are needed.
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INTRODUCTION The Potamotrygonidae family includes 25 species of stingrays,
divided into four genera’. The largest number of species is found
in the Amazon region. These stingrays are struggling to survive
because fishing exerts pressure on their food supply, they are
captured for commercial purposes (e.g., for display in aquariums),
and are vulnerable to being captured during dry periods, which
is when the risk of injuries to humans is also highest**. These
stingrays are feared by the local populations due to the severity
of the envenomation caused by the stingers located in the tail;
up to four stingers may be present in the tail. These stingers are
dentin-based structures covered with venom-producing cells
(Figure 1)*®. Perforating and/or lacerating injuries are caused by
sharp, serrated stings that occur when these animals are stepped on
or handled. Fishermen, bathers, people washing clothes, and other
groups that remain in shallow areas such as fluvial beaches and
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Brazil has the largest freshwater network in the world, most
of which concentrated in the Amazon. Human occupation of the
Amazon region started along the rivers with the formation of coastal
communities'. These communities are influenced by their close
relationship with nature; their livelihood depends on the rivers and
the water cycle'. Because of this close connection with the fluvial
environment, injuries caused by venomous and other potentially
dangerous aquatic animals are important causes of morbidity and
of temporary or permanent work incapacity, especially among
fishermen. Due to the frequency of injuries they inflict, stingrays of
the Potamotrygonidae family constitute the most important group
of injury-inducing aquatic animals in these areas*®.
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FIGURE 1 - Above: Specimens of Potamotrygon sp. of the Amazon region
found in shallow waters with a sandy floor. Inset: Tail showing two serrated
stingers. Below: Injury caused by a freshwater stingray, five days after the
sting; severe necrosis, edema, and erythema are demonstrated.

The sting causes excruciating pain and marked local
inflammation that manifests as severe edema and erythema
(Figure 1). Injuries may be associated with skin necrosis and
serious bacterial infections, which can cause temporary or
permanent work inability, particularly among fishermen*1°.
The only effective first aid treatment is to soak the affected
area (usually the extremities) in tolerably hot water for 30-90
minutes; this promotes vasodilation (counterbalancing the
intense vasoconstriction caused by the venom) and helps with
thermal inactivation of heat-labile toxins”*!°. No antivenom is
available*®.

Studies on the diversity of stingrays and the injuries they
inflict in humans in the Tapajos River basin are limited to a
few reports.. In a recent study in the lower Rio Jurua (in the
State of Amapa), Potamotrygon motoro and Potamotrygon
scobina species were identified®. This study aimed to identify
the sociodemographic and cultural aspects as well as the clinical
and therapeutic aspects related to injuries caused by freshwater
stingrays among residents of riverside communities located in
the Extractive Reserve [Reserva Extrativista (RESEX)] Tapajos-
Arapiuns, in the basin of the Tapajos River, Para State.

METHODS

Using a structured questionnaire, we invited residents of
the riverine communities of the RESEX Tapajos-Arapiuns

and users of the Family Health Unit Fluvial "Abaré" [Unidade
de Saude da Familia Fluvial "Abaré"” (USFF Abaré)] to
participate in the study (Figure 2). The health care rounds of
the USFF Abar¢ in the Tapajoés River communities usually last
approximately 10 days. Services are generally provided to two
distinct communities each day. Interviews were conducted with
participants during a 10-day trip in the second half of 2010.

\ S .

FIGURE 2 - The Abaré Hospital Boat of the Family Health Unit in
attendance on the banks of the Tapajés River in RESEX. RESEX: Reserva
Extrativista.

Convenience samples were used: The first 15 patients assisted
by the River Family Health Unit in the morning and the 15 first
assisted in the afternoon at each riverside community attended to by
the USFF Abar¢, were selected. Thus, a total convenience sample
of 300 participants from 20 communities was interviewed during
the 10-day study period. The inclusion criteria were: registered
users of the Fluvial Family Health Unit services, age > 18 years,
and residents of riverine areas spanning the service provision area
of the USFF Abar¢. In addition to socio-cultural and demographic
data, participants were questioned about the occurrence of injuries
in the 12-month period preceding the date of the interview.

Ethical considerations

Approval to conduct the study was granted by the Ethics
Committee of the State University of Para, registered under the
number 1.885.173/2016.

RESULTS

Table 1 and Table 2 describe the sociodemographic
characteristics of the participants. The majority (69%) were women.
Overall, 19 (6.3%) participants had suffered a stingray injury in the
preceding 12 months: 14 of these participants were men, 17 (90%)
were aged 25-65 years, and all reported working as fishermen/
farmers. Table 2 describes the environmental and seasonal variables
associated with encountering stingrays in their natural environment.
According to respondents, stingrays were most commonly viewed
in the dry season, at beaches, and in the sand.
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TABLE 1

Characteristics and occurrence of recent injury from a stingray among residents of the RESEX Tapajos-Arapiuns.

Variable Number Percentage
Sex
male 94 31.0
female 206 69.0
Age (years)
18-25 52 17.3
26-35 85 28.3
3645 69 23.0
46-55 45 15.0
56-65 28 9.3
66-75 17 5.7
>76 4 1.3

Main occupation

farmer 133 443
fisherman 105 35.0
home worker 26 8.7
community Health Agent 8 2.7
others 28 9.3

Sustained an injury from a stingray in the last 12 months

yes 19 6.3
no 281 93.7
Total 300

RESEX: Reserva Extrativista.

TABLE 2

Seasonality and characteristics of the places where freshwater stingrays are found most commonly, according to the residents of the RESEX Tapajos-Arapiuns.

Variable Number Percentage

Seasonal distribution of observing stingrays

January to March 10 33
April to June 5 1.6
July to September 110 37.0
October to December 151 50.0
unknown 24 8.0
Sightings of stingrays

riverine beach 248 82.7
river 30 10.0
lake 8 2.7
small tributaries of Amazon rivers 7 23
flooded Area 7 2.3
Type of water where the stingrays were sighted

muddy 160 53.0
clean 129 43.0
slime 11 4.0
Type of terrain where the stingrays were sighted

sand 251 83.7
slimy bottom 43 14.3
stone 5 1.7
unknown 1 0.3
Total 300

RESEX: Reserva Extrativista.

376



Abati PAM, et al. - Injuries caused by freshwater stingrays

Most stingray injuries occurred when the victims were
fishing [n = 13 (68.4%)] and during the period September
through November [n = 14 (73.7%)], the final period of drought
in the region. The freshwater stingray injuries occurred at the
beaches [#n=15 (80%)] and in the black waters [n =10 (52.6%)].
Stingrays were seen in clear (n = 9) and/or in sandy bottomed [#
=17 (89.5%)] water sources. Six respondents reported having
been injured while engaging in activities other than fishing,
such as bathing, washing clothes, loading and unloading boats,
or while cleaning canoes.

The appearance of ulcers in the later stages of injury
was described by 12 (63%) participants. The main symptom
experienced was intense pain, reported by 18 (94.7%)
individuals. Local edema and erythema were mentioned by
8 (42%) participants. Initial therapeutic measures used after
envenomation included homemade medications [n=10 (52.6%)]
and/ or immersion of the affected body part in hot water [n =10
(52.6%)]. Of those injured, 13 did not seek health care after the
envenomation.

The participants also reported having used a combination
of therapeutic measures from the popular folklore to prevent
complications of stings: 17 tried not to eat greasy food (known
locally as remosa food), 16 avoided stepping on chicken feces,
15 abstained from sex, 15 tried not to step on hot coals or earth,
and 13 avoided eye contact with pregnant women.

DISCUSSION

The injuries caused by freshwater stingrays are common
in the study area, as shown by the data obtained via the
questionnaire. The study identified a high number of stingray
injuries in the 12 months preceding the survey. Moreover, the
fear caused by these fish in the local population was evident.
This fear results from the risk of exposure to stingrays/ stingray
injuries while working, particularly during the dry period and in
environments such as beaches or lakes (which form during the
dry season), where stingrays are routinely observed.

The presence of these aquatic animals in these environments
is cause for concern not only for fishermen, but also for women
washing clothes at the riverbanks and for those who use the river
for transportation and bathing; the latter groups mainly comprise
women. These facts may explain the negative impact of fishing,
as documented in a study conducted in the lower Rio Jurud in
the Amazon, where 60% of freshwater stingrays captured by
nets were sacrificed. These actions can be justified, according
previous studies, by the fear and/ or hatred that fishermen feel
toward these animals and because of the cultural and mystical
aspects related to stingray injuries*’.

Clinical data show that the severity of envenomation is
particularly important when considering the morbidity of
accidents. In addition, fishermen and riverside inhabitants
(women washing clothes or people using the river to move
between communities to work, for example, as teachers and
community health workers) receive no support if they are
temporarily unable to work due to sickness. Thus, when an
injury occurs, initial support is minimal; support may be
received later, but temporary or permanent disability may have

already occurred. The difficulty these riverside populations
experience in accessing primary health care further reinforces
their search for alternative treatments. Such treatments are
usually passed down through oral tradition and are influenced
by the culture of the indigenous people?.

The envenomation from a stingray sting causes excruciating
pain and intense initial inflammation, with ischemia at the injury
site occurring later on. Skin necrosis cannot be avoided, but the
pain can be minimized by soaking the injured part in hot water;
almost 50% of the respondents did not know this’. The resulting
ulcers heal with difficulty and may persist for months, especially
if not treated with strict cleaning and prevention of secondary
bacterial infections. Secondary infection is almost always caused
by microorganisms found in the aquatic environment, especially
bacteria of the genus Aeromonas'. Tetanus may occur after
sustaining a stingray injury as its development is not unusual in
those with necrotic tissue; necrosis is an essential pre-condition
for the multiplication of Clostridium tetani. Thus, provision of
tetanus prophylaxis is a main focus of treatment post-injury'’.

There is no specific treatment for freshwater stingray
envenomation; antivenom is not available. The recommended
treatment measures are intensive cleaning of the lesion and
immersing the affected limb in hot water (approximately 60°C),
due to the heat-labile properties of some of the toxins in the venom
and the vasodilation caused by the hot water helps to counter
the intense vasoconstriction and resultant ischemia induced by
the venom. This measure usually decreases the pain associated
with the injury'>!%. If the pain is not controlled after 2h, local and
systemic analgesics, including opioids, should be used’.

In conclusion, this study shows that a significant portion
of the population interviewed was unaware of the correct first
aid measures for stingray injuries and were unable to afford
treatment for injury complications in the locality in which they
reside. The popular therapeutic measures mentioned, that show
striking elements of riverside culture, are not innocuous; they
may aggravate the injury. In addition to the activities currently
provided by the programs assisting the communities bordering
the upper Rio Tapajos region, interactive activities that involve
local residents — such as lectures and the distribution of simple
pamphlets providing information about this health problem —
are needed.
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