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Surgical treatment of a traumatic tail fracture in
a freshwater stingray (Potamotrygon reticulata)
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Abstract
This case report describes the surgery of a venomous freshwater stingray (Potamotrygon
reticulata, elasmobranches) with a fractured tail with secondary inflammation. The presented
animal was privately owned and suffered a trauma during handling. The stingray was
anaesthetised and its fractured tail was amputated. In addition, the stingray was treated
with suitable antibiotics for ten days. Within four weeks the lesion recovered completely.

Introduction
The interest in keeping ornamental fish is
rapidly growing, also including rather exotic
species like freshwater stingrays of the
family Potamotrygonidae. These venomous
stingrays are diurnal and widespread
throughout river systems of South America
where, they are adapted exclusively to
freshwater (Brooks et al., 1981; Ross, 1999;
Compagno & Cook, 1995). The sting of their
serrated-shape spine can cause soft tissue
necrosis and secondary infections in
humans (Howard & Burges, 1993).
Therefore, handling and treatment of these
fishes have to be performed with care. In
all habitats freshwater stingrays are top
predators (Charvet-Almeida et al., 2002;
Lasso et al., 1997). Because of an interest in
keeping these dangerous fish there is an
increasing demand for expert knowledge in
treating these exotic species. Surgery is
possible in these fish, but depends on
diagnosis, the general condition, and the size
of the fish. In our case, the stingray had a

body length of 15 cm and was in good general
condition.

Case history and methods
During handling with a fishing net, the tail of
the stingray had been broken and at its
basis, the skin was irritated and inflamed
whereas the skin of distal part was totally
missing (Figure 1). After the trauma,
additional mechanical injury (oral nipping
by a cohabitant catfish) had been observed
by the fish owner. For the surgery, the
stingray was starved for two days and
anaesthetised in water containing 100 mg
l-1 tricaine (Fa. Sigma, Deisenhofen). In
anaesthetic state II level 2 (deep
anaesthesia, loss of muscle tonus, reduced
breathing, analgesia; McFarland & Klontz,
1959; Stoskopf, 1993a) the stingray was
removed from the water and laid into a flat
plastic bowl with moist paper tissues. The
skin was continuously kept moist. For
anaesthetic monitoring during surgical
procedures the following parameters were
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observed: Respiratory rate, spiracle and
jaw movements, and muscle tonus as well
as the reaction of the animal to external
stimuli (see: Murray, 2002). Special focus
was directed towards monitoring reactions
to surgical stimuli and spiracle movements.
Increasing movement prompted application
of tricaine solution (50 mg l-1); decreasing
spiracle and body movements prompted to
an application of temperate water. The skin
was examined for ectoparasites and a swab
was taken from the inflamed skin for
microbiological investigation. During
surgery, bleedings were controlled with an
electro-cautery device (Fa. Engel, Wies-
baden, Germany). To recover from anae-
sthesia the stingray was moved into a 20
litre aquarium containing aerated tap water
(26° C). Following recovery it was kept in
filtered, aerated and recirculated tap water
for 30 days at a temperature of 26° Celsius.
Daily, 50 percent of the water was exchanged
keeping a constant temperature. In
addition, enrofloxacin (Baytril®) was added
daily into the water in a concentration of 10
mg l-1 (permanent concentration) for ten
days to control the (postoperative) infection.

Results and Discussion
Improper handling can cause severe injury
in fish, of which some may require surgical
intervention. In the present case,
amputation was recommended to avoid a
general bacterial infection coming from the
broken and inflamed tail.

Anaesthesia
After addition of the anaesthetic agent to
the water, the stingray reached an
appropriate level of anaesthesia within 2
minutes. In this state, movements of its
spiracles were decreased (reduced
breathing movements) and the stingray
could not control its circle of fins (loss of
muscle tonus): The broad circle of fins
undulated and finally the stingray moved
up from the bottom of the aquarium,
whereafter it was removed from the water.
Anaesthesia was induced using a
concentration of 100 mg tricaine per litre
water, which is close to the lowest
concentration of the substance described
as effective in literature (Stoskopf, 1993a).
This could indicate – apart from individual
variations – a relative sensitivity of
Potamotrygon reticulate to tricaine.
Therefore, exotic pet fishes should be
observed carefully to avoid overdosing
when using this substance for anaesthesia.
For longer-lasting surgery, continuous flow
across the gills of a lower-concentration
anaesthetic solution is recommended to
obtain a stable level of anaesthesia and to
avoid ventilatory arrest.

Clinical observations
The caudal part of the broken tail (4 cm in
length, containing the spike) did not have a
nutrimental tissue connection. The tail was

Figure 1. Potamotrygon reticulata with fractured
tail prior to surgery.
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slightly inflamed and showed a white to
slightly red coloured wound margin (Figure
1). By visual examination, ectoparasites
could not be detected.

Surgery
The traumatised part was cut off with a
scissor approximately 2 cm from the basis
of the tail. to control bleedings, the cautery
tip was pressed onto the tissue for up to
one second. The wound edges were
trimmed and the complete tail stub was
cautered to close the opened vertebral canal
as well (Figure 2). Inflamed skin at the basis
of the tail was cleaned and disinfected with
a surgical dressing using hydrogen peroxide
in a concentration of 3 percent. The
complete surgical procedure lasted less
than 5 minutes.

Epicrisis
Wound healing became obvious by day 5
post operation and by day 7, the inflamed,
slightly red coloured wound edge
disappeared. By day 10, brown coloured
epithelium started to cover the remaining
part of the amputated tail. By day 28, the tail
stub was fully covered with pigmented

epithelium (Figure 3). Ten months after
surgery the stingray was still alive and
thriving without any complications and
symptoms.

In bacterial samples from affected tissue,
Aeromonas hydrophila and Aeromonas sobria
were isolated, which both were sensitive for
enrofloxacin. Isolated microbial strains are
facultative-pathogenic bacteria. These
bacteria have to infect fish through their
mucosal surfaces, while the mucus layer is
able to shield the organism from bacterial
invasion (Stoskopf, 1993b). In the current
case, the following pathogenic pathway
appears possible: Its mucus layer was
damaged by mechanical trauma as well as
by additional oral abrasion by the catfish,
leading to invasion by the isolated
opportunist bacteria and subsequent local
inflammation. Surgical dressing, the use of
antibiotics and periodical exchange of water
as a mechanism of pathogen reduction
supported the wound healing.

In conclusion, the freshwater stingray
patient suffering a trauma of the tail was

Figure 2. Potamotrygon reticulata with amputated
tail immediately after surgery.

Figure 3. Anaesthetised Potamotrygon reticulata
with amputated and healed tail four weeks after
surgery.
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subject to successful surgical amputation.
In the described case (water temperature
26oC), the amputation wound healed within
four weeks and during the recovery period
the patient showed normal food uptake and
was always in a good general condition.
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