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Minimally invasive hysterectomy in Coatis (Nasua nasua)?
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Some wildlife species, such as coatis, have a high degree of adaptability to adverse con-
ditions, such as fragmented urban forests, increasingly common on the world stage. The
increase in the number of these mesopredators causes drastic changes in the communities
of smaller predators, interferes with reproductive success of trees, as well as becoming a
form of exchange between domestic and wild areas, favoring the transmission of zoonosis
and increasing the occurrence of attacks to animals or people. This report describes the use
of minimally invasive hysterectomy in two individuals of the species Nasua nasua, which
can be accomplished through the use of hook technique, commonly used to castrate dogs
and cats. The small incision and healing speed of incised tissues are fundamental in wild
life management since the postoperative care is limited by the behavior of these animals.
This technique proved to be effective and can greatly reduce the morbidity of this proce-
dure in coatis.

INDEX TERMS: Nasua nasua, coatis, hysterectomy, castration, minimally invasive surgery, wild animals.

RESUMO.- [Histerectomia minimamente invasiva em
Quatis (Nasua nasua).] Algumas espécies selvagens, como
os quatis, possuem alto grau de adaptabilidade a condig¢des
adversas, como as de florestas urbanas fragmentadas, cada
vez mais comuns no cenario mundial. O aumento do nime-
ro destes mesopredadores causa alteracdes drasticas nas
comunidades de pequenos predadores, interfere no suces-
so reprodutivo de arvores, além de se tornar uma forma de
intercambio entre areas domésticas e selvagens, facilitando
a veiculagdo de zoonoses e aumentando a ocorréncia de
ataques a animais ou pessoas. O presente relato descreve a
utilizacdo da histerectomia minimamente invasiva em dois
individuos da espécie Nasua nasua, que pode ser realizada
por meio da utilizacdo da técnica do gancho, comumente uti-
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lizada para a castracdo de cdes e gatos. A incisdo reduzida e a
rapidez da cicatrizagdo dos tecidos incisados sdo fundamen-
tais no manejo de espécies selvagens, visto que os cuidados
pos-operatdrios sdo limitados pelo comportamento desses
animais. Esta técnica mostrou-se eficaz e pode reduzir so-
bremaneira a morbidade desse procedimento em quatis.

TERMOS DE INDEXACAO: Nasua nasua, quatis, histerectomia, cas-
tragdo, cirurgia minimamente invasiva, animais selvagens.

INTRODUCTION

Coatis are gregarious carnivores, essentially diurnal, ter-
restrial and arboreal animals (Beisiegel 2001) that belong
to the Family Procyonidae. There are four recognized spe-
cies: White-nosed coati (Nasua narica), South America or
Ring-Tailed Coati (Nasua nasua), Wedel Coati (Nasua wede-
i) and Mountain Coati (Nasuella olivacea). Nasua nasua is
found in tropical regions of South America, except Chile, in
the Amazon, Cerrado, Caatinga, Pantanal, Atlantic Rainfo-
rest and Southern Plains (Cheida et al. 2006).

The fragmentation of forests may cause the extinction
of top predators and lead to a density increase of medium-
-sized generalist species which can result in drastic chan-
ges, in the small vertebrate communities (Crooks & Soulé
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1999). Coatis are highly adaptable animals, a fact that le-
ads to overpopulation and its related problems (Beisiegel
2001). This occurs especially in protected forest areas whe-
re it results in conflicts with humans and other wild ani-
mals and favors the transmission of zoonosis, as well. Thus,
control of the population in conflict areas should become
accessible and feasible (Franciolli et al. 2007).

The reproductive management of wild animals is con-
sidered experimental due to the lack of scientific reports
on the subject. Many of the techniques available for repro-
ductive management of carnivores in zoos have been ex-
tensively tested in domestic animals because they are an
excellent experimental model for pilot studies (Gobello
& Corrada 2002). Castration certainly is the best method
available for population control of domestic animals and
the most used in veterinary medicine since it avoids eutha-
nasia and prevents the risk of diseases that result from the
use of contraceptive drugs.

Minimally invasive ovariohysterectomy is considered
ideal for group castration of bitches and cats; it avoids long
hospitalization thus reducing procedure costs and patient
stress. Both the small incision and the fast tissue-healing
process are fundamental since the post-operative care is
limited by the behavior of wild species. The non-laparos-
copic techniques follow the principle of small incisions and
reducing the post-operative discomfort without, however,
requiring laparoscopic equipment (Pukacz et al. 2009). An
example is the technique that instead of using the hemosta-
tic forceps uses the ovary fishing hook.

This report describes the minimally invasive hysterec-
tomy of two coatis N. nasua. The procedure was performed
on two healthy females aged 18 months that came from a
Municipal Park Zoo.

CASE REPORT

An association of the drugs ketamine (10mg/kg), midazolam
(0.2mg/kg) and morphine (0.3mg/kg) was injected intramuscu-
larly as pre-anesthesia. After 10 minutes, a peripheral vein was
cannulated to inject propofol (4mg/kg) to allow endotracheal intu-
bation (Fig.1A). After intubation, the animals were connected to a
rebreathing system for administering isoflurane in 100% oxygen.

The animals were previously prepared for aseptic surgery of
the ventral abdominal region. A caudal skin incision of approxima-
tely 1cm was performed 3cm from the umbilicus (Fig.1B). Subse-
quently, the ovarian pedicle and its junction with the right uterine
horn were located using an ovariosalpingohysterectomy (OSH)
hook. The junction between the ovary and the uterine horn was
ligated with a suture loop using 2-0 nylon thread, keeping the ova-
ry. The same procedure was performed between the ovary and the
contralateral uterine horn. The uterus (Fig.1C) was located through
the uterine bifurcation, and it was transfixed with 2-0 nylon thread.
The abdominal wall was sutured with a cruciate mattress pattern,
followed by a simple interrupted suture in the skin (Fig.1D).

At the end of surgery, a combination of cephalothin (22mg/
kg) and meloxicam (0.2mg/kg) was injected intravenously. The
animals were housed in individual pens where feed and water
were offered ad libitum. They were kept in the pens until the
stitches were removed 10 days after the operation. The females
were discharged and returned to zoo life, where they had contact
with male specimens without any reported behavior change. The-
re was no incompatibility nor aggression within the group.
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Fig.1. (A) Coati (Nasua nasua) with endotracheal intubation be-
fore surgical procedure. (B) Skin incision (arrow) of approxi-
mately 1cm performed 3cm from the umbilicus of the Coati
(N. nasua). (C) Uterine horns surgically removed. (D) Postop-
erative picture of the Coati (N. nasua) with the skin incision
(arrow) closed with simple interrupted suture. Note the nr
11-scalpel blade beside the skin incision for comparison.

The project was submitted and approved by the Ethics Com-
mittee on Animal Use - CEUA under protocol number 017819/14.

DISCUSSION

The presence of wild animals in urban areas is a dilemma
discussed all over the world due to both predation and
pathogen transmission threats. Coati is not in the list of en-
dangered animals of IBAMA- (the Brazilian Institute for the
Environment and Renewable Natural Resources). On the
contrary, it is a common species frequently seen since they
are well adaptable and capable of adjusting their foraging
preferences to different environmental conditions (Beisie-
gel 2001). Surgical sterilization is most often performed in
bitches and cats; however, there are few reports of surgical
techniques used in wild animals. Therefore, it is timely to
conduct research on this topic. Comparison between coatis
and domestic dogs can be made based upon common char-
acteristics found in the animals from the procyonidae fam-
ily such as morphological characteristics of the mammary
glands (Casals et al. 2013) and teeth (Pieri et al. 2011).
The ovarian pedicle and uterine horns were located
using the OSH hook, thus allowing a small incision. The
conventional ovariohysterectomy technique was used in
agouti with satisfactory results (Martins 2009). Compared
to the conventional, this minimally invasive technique has
potential advantages, including reduced pain, lower risk of
dehiscence of the stitches and hemorrhage (Davidson et al.
2004), shorter and better recovery time and lower physio-
logical stress response (Nimwegen 2007). The minimally
invasive non-laparoscopic technique has the advantage of
not requiring expensive equipment. Absorbable or non-
-absorbable sutures or titanium clamps are available as
hemostatic methods for hysterectomy surgery in small
animals. In this study nylon suture was used to ligate the
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uterine horns without complications. Non-conventional
suture materials such as nylon tie-raps have been reported
as hemostatic methods in dogs but can cause severe com-
plications and are not recommended for surgeries in exotic
animals (Macedo et al. 2012).A recent British study evalu-
ated the levels of concern and complications that new gra-
duated veterinarians had regarding female dogs spaying in
the first year of veterinary practice. Spaying is a common
surgical technique but new graduates require supervision
during the first 6 months of veterinary practice to master
the technique, that can have serious complications if mis-
conducted (Blacklock et al. 2016). Both surgeries in this
study were performed by a veterinary surgeon with more
than 5 years of veterinary practice and clinical experience
with wild animals.

Unlike the technique in which the ovary is removed
along with the uterine horns (Davidson et al. 2004, Martins
2009), in this report we decided to keep the ovaries to avoid
changes in the social behavior of the animals. Additionally,
the ovariohysterectomy in female rats induced a positive
energy balance by increasing the weight gain while redu-
cing the activity level (Giles et al. 2010), and, reducing the
activity level of a wild coati used to a free life would make
the animal obese and an easy prey, as well. The animals
from this study went back to zoo life without any signs of
aggression or rough interaction with the male specimens.
Other types of contraception methods such as melenges-
trol acetate implants have serious consequences such as
pyometra and uterine adenocarcinoma already reported in
coatis (Chittick et al. 2001).

Furthermore, the coati is a gregarious animal and the
decrease in estrogen levels resulting from the ovariohys-
terectomy could interfere in the socio/sexual hierarchy of
the group. Exogenous administration of estrogen (E2) in
dominating Rhesus monkey females increases the directed
sexual behavior of the males while the subordinate females
present mitigating effects of estrogen on sexual behavior
(Reding et al. 2012). In groups of naked-mole-rats, it was
observed a reduction in the nose rubbing, behavior nor-
mally displayed only by the dominant couples after ova-
riohysterectomy. Such behavior may reinforce the specific
reproductive connection of male and female leaders of the
group; however, it is not clear whether the decrease has
biological significance (Goldman et al. 2006).

To the authors opinion there is no long-term health
risks to the coatis due to the hysterectomy. In a previous
study, there was no differences in hormone concentrations
observed in hysterectomized dogs compared to the control
group. Progesterone, oestradiol, prolactin and growth hor-
mone maintained basal levels, despite uterus removal. Hys-
terectomy only caused a shortened period in anoestrous
interval between groups (Hoffmann et al. 1992). Unilateral
hysterectomy has also been reported in bitches without he-
alth compromise (Seyrek-Intas et al. 2004)

However, the two animals had no complications during
the postoperative, and after 10 days the surgical wound was
completely healed. Likewise, surgical wound healing without
serious complications was reported for bitches undergoing
minimally invasive ovariohysterectomy (Pukacz et al. 2009).

CONCLUSIONS

Minimally invasive hysterectomy using the hook techni-
que, commonly used for castration in bitches and cats, may
be performed in coatis Nasua nasua.

This technique proved to be effective and may reduce
coati morbidity during the procedure.
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