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A retrospective study of reproductive disorders in female dogs from
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Abstract

Diseases of the reproductive system are common in both sexes in the most varied of species. In
female dog, these diseases produce different degrees of morbidity and mortality and are influenced by
environmental conditions, reproductive history, and previous drug treatments. Reproductive disease
may have different consequences, ranging from the absence of clinical signs to the impairment of
fertility. The objective of this study was to determine the causes of reproductive diseases in female
dogs admitted to the Veterinary Hospital, Federal University of Uberlandia, during a six-year period
(2012-2017) and to identify the most frequently occurring diseases. Information relative to the species,
age, breed, and sex of 32,944 were obtained for animals. Of these, 16,480 were female dogs and 1,185
were diagnosed with alterations to the reproductive system. The animals were divided into four groups
according to age (puppies, young adults, adults, and old) and disease of the reproductive system (Group
1 - vaginal and vulvar alterations; Group 2 - alterations to the estrous cycle, ovary, and uterus; Group
3 - alterations to the gestational period and parturition). The highest occurrence of diagnoses (47%) was
recorded in young adult female dogs (1 to 5 years old). The most frequent alterations in female dogs
were pyometra (48.8%), dystocia (13.6%), and transmissible venereal tumor (TVT) (12.6%). Crossbred
dogs were the most affected with alterations to the reproductive system, representing 60% of all the
female dogs diagnosed with any pathologic alteration. In conclusion, a 7.2% occurrence of reproductive
disorders shows the relevance of these diseases in small animals and suggests that new methods are
needed for the prevention, early diagnosis, and treatment of these disorders.
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Resumo

Enfermidades do sistema reprodutor sdo comuns, para ambos os sexos, nas mais variadas espécies. Em
cadelas estas doengas tém diferentes graus de morbidade ¢ mortalidade e sdo influenciadas por condi¢des
ambientais, historico reprodutivo e tratamentos prévios com farmacos. As afecgdes reprodutivas podem
gerar consequéncias distintas, variando desde a auséncia de sinais clinicos até o comprometimento
da fertilidade do animal. Objetivou-se determinar a casuistica das enfermidades reprodutivas de
cadelas atendidas no Hospital Veterinario da Universidade Federal de Uberlandia, durante seis anos de
avaliagdo (2012-2017), a fim de identificar quais enfermidades eram mais frequentes. Para tanto, foram
consultadas informagdes sobre espécie, idade, raca ¢ sexo de 32.944 animais. Destes, 16.480 eram
fémeas caninas ¢ 1.185 foram diagnosticadas com altera¢des no sistema reprodutivo. Os animais foram
divididos de acordo com a idade em quatro grupos (filhotes, adultos jovens, adultos ¢ idosos); e com as
enfermidades do sistema reprodutivo (Grupo 1 - altera¢des de vagina e vulva; Grupo 2 - alteragdes de
ciclo estral, ovario e ttero; Grupo 3 - alteragdes do periodo gestacional e parto). As médias de idades
que apresentaram maior ocorréncia de diagndsticos foram em cadelas adultas jovens (1 a 5 anos) com
47%. As patologias mais frequentes em fémeas caninas foram a piometra (48,8%), distocias (13,6%) e
Tumor Venéreo Transmissivel (TVT) (12,6%). Os animais mesticos (SRD) foram os mais acometidos
por distrbios do sistema reprodutor, representando 60% do total de fémeas diagnosticadas. Concluiu-se
que a ocorréncia de 7,2% de desordens reprodutivas mostra a relevancia dessas doengas na clinica de
pequenos animais e contribui para o reconhecimento de que novos métodos de prevengdo, diagnostico

precoce ¢ tratamento dessas desordens sdo necessarios.
Palavras-chave: Cadelas. Hiperplasia endometrial cistica. Piometra. Prevaléncia. TVT.

Introduction

As a result of urbanization, modern society
has been through constant changes including the
development of close relationships between humans
and pets; this makes pets important components of
social relationships, and there is increasing demand
for the maintenance of breeds appropriate for
specific purposes, such as company, sport, hunting,
and/or guarding, as well as aiding the disabled and
the elderly. Therefore, preserving the reproductive
capacity of pet animals is of great importance,
considering their genetic and zootechnical value
(BRITO FILHO, 2008; STALLIVIERE et al.,
2013).

Brazil has the second largest dog population
globally, with an estimated 52.2 million dogs, only
surpassed by the US, and it is estimated that 44.3%
of Brazilian households own a dog; according
to the PNAD (Pesquisa Nacional de Amostra de
Domicilios - Brazilian National Household Sample
Survey) conducted by IBGE (2013), dogs even
outnumber children (44.9 million) in Brazilian
households.

Consequently, it is important that studies are
done to assess the occurrence of disorders that affect
these animals to establish new guidelines regarding
prevention, diagnosis, and treatment. Veterinarians
frequently find lesions in the female reproductive
tracts in their routine practice, and these lesions can
progress at any stage of the reproductive life of the
animals (ORTEGA-PACHECO et al., 2012).

In female dogs, these diseases produce different
degrees of morbidity and mortality and are influenced
by environmental conditions, reproductive history,
and previous treatments with drugs, resulting
in regional variations in the prevalence of some
reproductive abnormalities (PREVIATO et al.,
2005). Moreover, dogs are particularly susceptible
to the deleterious effects of sexual steroids, and
the stimulation of progesterone and estradiol in the
ovarian and uterine epithelium during consecutive
estrous cycles is a risk factor for the establishment
of proliferative conditions in these tissues, as well
as in the epithelium and stroma of the mammary
glands (MAYA-PULGARIN et al., 2017).
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Reproductive diseases can have different
consequences, ranging from the asymptomatic
manifestation and impairment of fertility to acute
clinical manifestations that can result in death
(NASCIMENTO; SANTOS, 2003). The main
clinical alterations observed in female dogs include
estrous cycle disorders (ovarian remnant syndrome
and pseudocyesis), vaginal and uterine disorders
(vaginitis, torsion, cystic endometrial
hyperplasia, and pyometra), and intrapartum and
postpartum disorders (dystocia, agalactia, puerperal
tetany, metritis, and abortions) (NELSON; COUTO,

2015; BIDDLE; MACINTIRE, 2000).

According to data from the FORDHOV
(FORDHOV, 2018), Brazil has 50 veterinary
hospitals in federal higher education institutions.

uterine

Therefore, studies on disease occurrences are
important to determine their relevance for the
health of animals, as well as to identify risk factors
and guide future studies aiming to establish better
diagnostic and therapeutic approaches for these
patients.

The objective of this study was to determine the
causes of reproductive diseases in female dogs that
attended the Veterinary Hospital, Federal University
of Uberlandia during a six-year assessment period
(2012-2017) in order to provide concrete data that
may contribute to the characterization of the profile
of the affected animals, enabling the prevention and
early diagnosis of these reproductive disorders.

Material and Methods

A total of 32,944 records of animals routinely
attended at the Small Animal Clinic of the Veterinary
Hospital, Universidade Federal de Uberlandia (HV-
UFU), Minas Gerais, Brazil, were consulted during
January 2012 to December 2017.

During the retrospective assessment of the
clinical records of the animals, data relating to
species, age, breed, and gender of each animal were
collected for those animals presenting diagnoses

related to the female reproductive system. This
study did not include animals diagnosed with
mammary gland alterations since the objective was
to specifically assess disorders of the uterus, ovaries,
vagina, and vulva, as well as estrous, gestational,
and post-partum alterations, according to which
animals were assembled into three different groups
for analysis.

The diagnoses were based on the evaluation
of anamneses, general physical examinations,
specific physical examination of the reproductive
system, and complementary exams such as
ultrasonography, radiography, and cytopathological.
Specifically, for cystic endometrial hyperplasia
(CEH), pyometra, hematometra, and mucometra
complex, the following complementary exams
were recommended: complete blood count, serum
creatinine, and abdominal ultrasonography.
Transmissible venereal tumor (TVT) was diagnosed
by physical examination, via inspection of the
tumor at the genitalia by cytopathological exams
including microscopy slide imprinting and fine-

needle aspiration cytology (FNAC).

The animals were assigned to four age groups:
pups (less than one year old), young adults (one to
five years old), adults (six to nine years old), and
elderly (over nine years old). Regarding the diseases
diagnosed, the animals were divided into three
groups: Group 1: vaginal and vulvar alterations;
Group 2: estrous cycle, ovarian, and uterine
alterations; and Group 3: gestation and partum
alterations (BRITO FILHO, 2008). The data were
summarized in Microsoft Excel 2010 spreadsheets
and submitted for descriptive statistical analysis.

Results

During the six-year assessment period (2012-
2017), 32,944 animals attended the clinic, of
which 84.9% (n=27,973) were dogs, and 58.9%
(n=16,480) of these, were females. Of the total
number of female dogs, 7.2% (1,185/16,480) were
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diagnosed with diseases of the reproductive system. Regarding breed variation, among the 1,185
There were variations in the annual occurrences female dogs diagnosed with diseases of the
of reproductive disorders in each group of female reproductive system, 60.1% were crossbreeds
dogs; these variations were most pronounced during  (n=712), 9.96% Poodles (n=118), 7.59% Pinschers
2013 (Table 1). (n=90), 4.98% Shih Tzus (n=59), 3.46% Pit Bulls

(n=41), and 13.93% (n=165) other breeds (Figure 1).

Table 1. Occurrence of reproductive disorders in female dogs attended at the Veterinary Hospital, Universidade
Federal de Uberlandia, Uberlandia, Minas Gerais, Brazil (2012-2017).

Female dogs with reproductive disorders
2012 %(n) 2013 %(n) 2014 %(n) 2015 %(n) 2016 %(n) 2017 %(n)

Female d 7.04% 9.02% 6.06% 7.15% 7.57% 6.13%
CMAC QoS  (179/2,540)  (268/2,969)  (183/3,018)  (185/2,586)  (215/2,840)  (155/2,527)

Figure 1. Distribution of the occurrence of reproductive disorders according to the breed of female dog that attended
the Veterinary Hospital of Universidade Federal de Uberlandia, Uberlandia, Minas Gerais, Brazil (2012-2017).
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Female dogs that attended the HV-UFU during diseases were in young adult female dogs (47%,
this period showed a mean age of 6.62 +£3.61 years. 557/1,185), followed by elderly female dogs

The age distribution of the animals (pups, young (29.4%, 348/1,185), adults (22.5%, 267/1,185), and
adults, adults, and elderly), is shown in Figure 2 and  pups (1.1%, 13/1,185).
revealed that the highest occurrence of reproductive
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The 1,185 female dogs were grouped according
to reproductive disorder (Table 2). The three
diseases with the highest incidence in the female
dogs were pyometra (48.8%, n=578), dystocia
(13.6%, n=161), and TVT (12.6%, n=150).

Comparison of the three groups of reproductive
disorders (Table 2) showed that disease occurrence
was highest in young adults in both Group 1,
with 60.6% (123/203), and Group 3, with 73.4%
(163/222), whereas in Group 2, there was a higher
disease occurrence in elderly animals, with a value
0f 40.1% (305/760).

Figure 2. Occurrence of reproductive disorders by group according to the age range of the female dogs that attended
the Veterinary Hospital of Universidade Federal de Uberlandia, Uberlandia, Minas Gerais, Brazil (2012-2017).
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Pups: female dogs under one year of age; young adults: female dogs between one and five years of age; adults: female dogs between
six and nine years of age; and elderly: female dogs over nine years of age.
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Table 2. Distribution of diagnoses by groups of reproductive disorders in female dogs that attended the Veterinary
Hospital of Universidade Federal de Uberlandia, Uberlandia, Minas Gerais, Brazil (2012-2017).

DISORDER FEMALE DOGS
% (n) AGE

GROUP 1 (n=203)
TVT 73.89 (150) 5.44+2.45
Vaginitis 18.23 (37) 2.46 +0.93
Vaginal prolapse 6.40 (13) 5.87 £4.67
Vaginal hyperplasia 1.48 (3) 5+141
GROUP 2 (n=760)
Pyometra 76.05 (578) 8.10+3.44
Pseudocyesis 11.32 (86) 5.83 £3.71
CEH 4.61 (35) 7.14 + 3.64
Hematometra 3.55(27) 7.31+£3.36
Stump pyometra 0.92 (7) 54+4.16
Uterine prolapse 0.66 (5) 2.67+1.15
Remnant ovary 1.05 (8) 4.0+ 1.41
Endometritis 0.39 (3) 5.0+£0.0
Postpartum metritis 0.39 (3) 25+2.12
Ovarian cyst 0.66 (5) 9.0+0.0
Mucometra 0.39 (3) 11.0£0.0
GROUP 3 (n=222)
Dystocia 72.52 (161) 4.56 +2.57
Dystocia with dead fetus 7.66 (17) 5.79 £2.81
Abortion 6.31 (14) 4.0+3.16
Macerated fetus 12.16 (27) 4.6+2.59
Mummified fetus 1.35(3) 3.0+£0.0

Note: Group 1 - vaginal and vulvar alterations; Group 2 - estrous cycle, ovarian, and uterine alterations; Group 3 - gestational and

partum alterations.

Discussion

The occurrence of reproductive disorders
observed in this study (7.2%) is in agreement with
a study by Rosa Junior et al. (2011) that showed
a 7.65% incidence of reproductive disorders in
animals that attended the Veterinary Clinic of the
Universidade Federal de Pelotas, Rio Grande do
Sul, Brazil, as well as with a study by Montenegro
(2010), who showed a 4.3% disease occurrence at
the Veterinary Hospital of Montenegro, Vila Real,
Portugal.

Of the diseases related to vaginal and vulvar

disorders (Group 1), canine TVT had the highest
occurrence (73.9%). This lesion is a transplantable
neoplasm of round cells that is disseminated in the
population mainly through sexual contact. Huppes
et al. (2014) revealed that 59% of dogs diagnosed
with TVT were of the mixed breed, females were
more affected than males, and dogs within the 2-8
age group were more frequently affected. These
results are similar to those of the present study,
since 80.6% (121/150) were crossbred female dogs
with a mean age of 5.4 + 2.4 years; similar findings
were described by Amaral et al. (2004) and Tinucci-
Costa (2009).
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In vaginal and vulvar alterations (Group 1) there
was a higher occurrence of vaginitis (1.97%, 4/203)
in younger animals (<l-year-old), which can be
related to the immaturity of the reproductive tract
since this is one of the etiologies for this medical
condition (JOHNSON, 2006).

In uterine, ovarian, and estrous cycle alterations
(Group 2), pyometra was predominant, affecting
76% of all the female dogs in this group, with an
average age of 8.1 £ 3.4 years. Trautwein et al.
(2017) studied pyometra in female dogs and related
the mean age of 8.4 + 3.5 years; these findings
are similar to the results of the current study.
Additionally, Montenegro (2010), in a similar study,
found a greater occurrence of pyometra in 52% of
female dogs, with a mean age of 8.6 £ 3.4 years.
Fukuda (2001) described an incidence of 15.2%
(25/165) for pyometra in females over 4 years old,
whereas Hagman (2018) related that pyometra
affected more middle-aged female dogs, usually
four months after estrous, than elderly, unspayed
female dogs.

Jitpean et al. (2012) suggested that pyometra
can affect up to 19% of unspayed female dogs
under the 10 years of age. Moreover, Egenvall
(2001) demonstrated that pyometra occurs in 25%
of unspayed female dogs and is the most common
uterine disease in these animals.

The Cystic Endometrial Hyperplasia -
hematometra, mucometra, and pyometra complex
was the most frequent alteration in female dogs
in this study, accounting for 84.6% of the female
dogs in Group 2 (643/760); these findings are in
agreement with a study by Maya-Pulgarin et al.
(2017) that demonstrated that pyometra was the
most frequent non-neoplastic uterine alteration and
was observed histologically in 19.7% of uteruses of
clinically healthy female dogs submitted to elective
ovarian salpingo hysterectomy (OSH). In the present
study, the mean age of the female dogs diagnosed
with OSH was 7.97 + 3.47 years. Although OSH

was reported in female dogs between 4 months

and 18 years, this disorder affects middle age and
elderly females with a greater frequency, with a
mean age of 7 years (HAGMAN, 2018). These data
support the findings of our study in which animals
above 9 years of age in Group 2 had a higher disease
incidence (40.1%) of OSH.

Regarding gestational and partum alterations,
the most frequent disease was dystocia, which is
defined as the inability of the bitch to expel the fetus
through the vagina during birth, regardless of the
cause, which can be maternal, fetal, or both (LUZ et
al., 2016). The occurrence of dystocia in gestating
female varies between 5% to 6% (SILVA, 2008);
however, in the present study, 80.2% (178/222)
of the female dogs presented this disorder, while
Montenegro (2010) found a 35% (41%) incidence
of dystocia in reproductive urgency visits in a
retrospective study, while Hollinshead and Hanlon
(2017) described a 26% (232/890) occurrence of
dystocia.

Pure and small breeds are more predisposed
to dystocia than crossbreeds (SILVA, 2008; LUZ
et al., 2016). However, the animals that routinely
attended the HV-UFU were mostly of undefined
breed and our study showed that 58.4% of the
female dogs with dystocia were crossbreeds, 12.9%
were Pinschers, and 28.6% were of other breeds.
Several maternal and fetal factors may contribute to
dystocia; according to Darvelid and Linde-Forsberg
(1994), 75% of cases in female dogs are of maternal
and 25% of fetal origin, with uterine inertia and
poor fetal presentation being the main causes of this
disease.

In the present study, 73.3% of the female
dogs with reproductive diseases were indicated
for hysterectomy, with 74% the CEH complex
(643/869), 20.5% dystocia (178/869), 3.1% fetal
maceration (27/869), 1.5% vaginal prolapse
(13/869), 0.58% uterine prolapse (5/869), and
0.34% mummified fetus (3/869).

In this study, abortion occurred in 6.31%
(14/222) of the female dogs in Group 3, which
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is similar to the 6.8% (2,771/40,748) described
by Chastant-Maillard et al. (2016). Although the
causes of abortion were not investigated in this
study, the incidence of abortions, stillbirths, and
neonatal mortality are known to vary from 5%
to 35%; the origin of these losses is complex and
can be divided into infectious and non-infectious
causes, even though the etiology of many cases
were not identified. Among infectious disease
pathogens, Staphylococcus spp., Streptococcus spp.,
Escherichia coli, Brucella canis, Campylobacter
spp., and Salmonella spp., are the most frequently
isolated, whereas canine herpesvirus-1 and canine
parvovirus-2 are among the most common viral
causes (STEFANETTI et al.,, 2018); moreover,
canine distemper virus (CDV) was associated
with reproductive diseases (KRAKOWKA et al.,
1974), and confirmed as a reproductive disease
agent of the female reproductive system of the dog
(KRAKOWKA et al., 1977). Santos et al. (2014)
demonstrated that 10% of a population had active
herpesvirus type 1 infections and some degree of
reproductive alteration, confirming the circulation
of the virus in the canine population in Uberlandia,
Minas Gerais, and the possible link with these
disorders, which has also been reported in other
studies on herpesvirus type 1 infections (RONSSE
et al., 2005; DAHLBOM et al., 2009).

Studies done in the city of Uberlandia found that
the occurrence of leptospirosis in dogs was 46%
(SOUZA et al., 2008); this disease, in addition to be
a zoonosis, produces reproductive disorders in dogs
(CASTRO et al., 2011).

The transmission of these infectious-contagious
diseases is related to the management, population
density, and vaccination status of the animals
(CASTRO et al., 2011). It is important that
serological and molecular tests are done to improve
diagnoses and thus avoid the transmission of these
infectious diseases. Although diagnoses of infectious
diseases that affects the reproductive system,
such as brucellosis, herpes virus-1 infections,
and leptospirosis (SHIN; CARMICHAEL, 1999;

DAHLBOM et al., 2009; CASTRO et al., 2011),
were not investigated in this study, these diseases
should be investigated in the future in the analyzed
population.

Conclusion

The 7.2% occurrence of reproductive disorders
shows the relevance of these diseases in small animal
clinical practice and highlights that new methods
are needed for the prevention, early diagnosis, and
treatment of these disorders.
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