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Simple Summary: This review examines the causes of pregnancy loss in dogs, which
can occur at any stage of gestation, sometimes even before pregnancy is confirmed. Early
embryonic death, especially before 35 days, often results in resorption of the embryo,
while fetal death in later stages can lead to miscarriage or conditions such as emphysema,
maceration, or mummification. Contributing factors include abnormal embryonic develop-
ment, genetic defects, and competition between placental spaces. Maternal factors such
as uterine abnormalities (e.g., cystic endometrial hyperplasia or inflammation), placental
problems, uterine torsion, nutritional deficiencies, and environmental stressors can also
affect the viability of the pregnancy. Hormonal imbalances, including hypoluteodism and
hypothyroidism, and infections caused by bacteria, viruses, or protozoa further complicate
the outcome of pregnancy. Given the complexity of these cases, accurate diagnosis often
requires a comprehensive, multi-faceted approach to identify the underlying causes and
improve reproductive management in dogs.

Abstract: The purpose of this review is to present reasons for pregnancy loss in dogs. Termi-
nation of pregnancy can occur at any stage of gestation, sometimes even before pregnancy
is diagnosed. If embryonic death occurs before day 35 of gestation, the embryo is absorbed.
Fetal death in the second half of gestation leads to abortion or fetal emphysema, maceration,
or mummification. Abnormal embryonic development, competition between placental
sites, or genetic abnormalities of the embryo(s) can lead to termination of pregnancy. Mater-
nal factors that alter ovarian function or the environment in the oviducts and uterus, such as
cystic endometrial hyperplasia or inflammation, can lead to pregnancy loss. Abnormalities
of the placenta, uterine torsion, metrocoele, environmental stress, and malnutrition can
have detrimental effects on fetal development. Several drugs or medications can also
have embryotoxic/teratogenic effect. Endocrinological disorders such as hypoluteodism,
gestational diabetes, and hypothyroidism can be reasons for pregnancy failure. Several
bacteria, protozoa, and viruses can cause pregnancy loss in dogs. Etiological diagnoses of
pregnancy loss in dogs are challenging as the exact causes are not always obvious; so, a
multi-faceted approach is required.

Keywords: canine pregnancy; infertility; abortion; resorption; endometritis

1. Introduction
Veterinarians specializing in reproduction often find themselves in the difficult posi-

tion of telling owners and breeders that their bitch is not pregnant. The purpose of this
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overview is to document possible causes, factors, and pathological conditions that can lead
to premature termination of pregnancy in dogs.

According to Phemister [1], the prenatal development of the dog is divided into three
periods. Fertilization is followed by the ovum period (days 2–17 after fertilization), which
is characterized by the free-floating blastocyst in the uterine tube that migrates to the uterus.
On day 19 after implantation of the blastocyst, the embryonic period begins, which ends on
day 35. From day 35, the fetal period begins, during which characteristic features appear
and the fetus can be recognized as a canine. The fetal period ends at parturition [1,2].

Pregnancy loss can occur in dogs at any stage of gestation. Early death of embryos
refers to loss of conceptus in the early stages of pregnancy, when embryos are free-floating
in the oviducts and later in the uterus, or at implantation when attachment to the uterus
occurs [3]. Canine pregnancy can be diagnosed with ultrasonography as early as 19 days
after the luteinizing hormone (LH) surge [4–8]. If embryonic death occurs at this early
stage before the 19th day, it is most likely not be diagnosed. Therefore, it is very difficult to
determine the exact incidence of early embryonic loss.

Anything that can alter the normal oviductal or uterine environment (for example
inflammation, infection, or hormonal changes) can lead to early embryonic death. Devel-
opment of the embryos before implantation depends heavily on the environment within
the oviducts and uterus [9]. In female dogs with cystic endometrial hyperplasia, early
embryonic loss is more common as the uterine environment is abnormal and facilitates
bacterial invasion and growth, while the thickened endometrium does not allow normal
attachment of the conceptus and the development of fetomaternal communication. The
administration of antibiotics post-mating to prevent early death has been shown to be of
little value [10]. Other reasons for early embryonic death include genetic and chromosomal
abnormalities of the embryo(s) [9,11,12].

When pregnancy ends between days 19–35, the embryo(s) is (are) absorbed; this
phenomenon is called resorption (Figure 1). If fetal death occurs later, in the second half
of the pregnancy, an abortion occurs. Abortion is the expulsion of a dead or non-viable
fetus [2,9,13].

If a fetus dies during the later stages of pregnancy and is not expelled, it may develop
emphysema and maceration, causing the mother to potentially exhibit signs of toxemia
or sepsis. Alternatively, if the fetus is neither aborted nor macerated, it could become
mummified [11] (Figure 2). Fluid is reabsorbed into the bitch’s circulation; tissues become
dehydrated and autolytic and the placenta dissolves. For the mummified fetus not to be
aborted, at least initially, the uterus must contain normal fetuses and a persistent corpora
lutea [14].

The actual incidence of resorption rates in dogs is not easy to determine as it can only
be diagnosed by ultrasound or macroscopic examination of surgically removed uterine
tracts [15]. The percentage of affected conceptions (incidence of resorption expressed as
number of resorption sites at different stages among total counted conceptuses) and the
percentage of pregnancies affected by resorption show wide variation in the literature.
Embryonic resorptions were recorded in 4.8% of pregnant bitches with no history of repro-
ductive disease and in 5.8% of bitches that had previously failed to become pregnant [6].
According to other studies, at least one site of embryonic resorption was observed in 48.3%
(42/87), 30% (6/20), 42.9% (33/77), and 32.6% (43/132) of pregnancies studied [15–18]. The
incidence of resorption has been reported at 14.2% (61/431), 10.6% (14/132), and 17.3%
(87/504) [15–17].
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2. Reasons for Pregnancy Losses in the Bitch
The potential reasons of pregnancy failure in dogs can be categorized as follows:

1. Endocrine disorders;
2. Infectious causes:

a. Bacterial causes;
b. Protozoal causes;
c. Viral causes;

3. Uterine pathology;
4. Exogenous drugs;
5. Age;
6. Congenital defects and genetic disorders;
7. Other conditions.

2.1. Endocrine Disorders
2.1.1. Hypoluteoidism

In the bitch, the only source of progesterone synthesis is the corpora lutea [19–21].
Insufficient production of progesterone by the corpora lutea (CL), a condition named
hypoluteodism, has been described as a potential cause of abortion in bitches [22]. Thuróczy
et al. (2016) [23] reported that serum progesterone concentrations in bitches that aborted
were significantly lower from the third until the eighth week post ovulation, compared
with bitches with normal pregnancy and parturition. A premature decline in progesterone
serum concentration (below 2 ng/mL for more than 24 h) terminates pregnancy [24,25].
German shepherds seem to be predisposed [26]. Age and pregnancy rank are reported to
be positively correlated with the risk for luteal insufficiency [27].

The cause of hypoluteoidism is still unclear. It may be a primary defect of the corpora
lutea or premature luteolysis triggered by the production of prostaglandins as a result
of inflammation, such as endometritis. According to Gunzel-Apel et al. (2006) [26], low
relaxin production by the placenta can reduce the concentration of prolactin. Prolactin
is the primary luteotropic hormone in the second half of pregnancy [28]. Thus, when
placental function is impaired and the concentration of relaxin is low, insufficient prolactin
production may occur [22,26]. It has been suggested, although not definitively proven,
that disturbances in prolactin production may contribute to hypoluteoidism. Prolactin is
important for supporting the corpus luteum, which produces the progesterone required to
maintain pregnancy in the second half of gestation. In pregnant bitches, plasma prolactin
levels increase approximately one month after ovulation, accompanied by a decrease in
plasma progesterone levels. Even in healthy cyclic bitches, prolactin secretion is most
pronounced in the second half of the luteal phase, suggesting that declining progesterone
levels during this period may influence prolactin secretion [29]. In addition, fetal death,
regardless of outcome, may also contribute to a decline in progesterone levels in the bitch.
The presence of progesterone antibodies in pregnant bitches has also been mentioned as a
possible factor in the pathogenesis of hypoluteoidism [30].

Hinderer et al. (2021) measured serum progesterone concentrations in pregnant bitches
during early, mid, and late pregnancy and concluded that progesterone concentrations
may have been lower than previously described as adequate in the literature. Bitches with
serum progesterone concentrations lower than 6.68 ± 2.18 ng/mL showed no signs of
abortion or distress, naturally giving birth to healthy puppies at the expected time [31].

Several recommendations for the diagnosis of hypoluteodism have been published
in the literature [27,30,32–35]. Natural or synthetic progestins have been proposed for the
management of hypoluteoidism: medroxyprogesterone acetate (0.1 mg/kg per os SID) [32],
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altrenogest (0.088 mg/kg per os SID) [36], progesterone in oil (1–2 mg/kg, IM, every other
day) [26], and micronized progesterone (10 mg/kg po BID [9] or 100 mg/30 kg TID [27].

Synthetic progestins have a higher risk potential for side effects and their use is not
recommended [9]. Early supplementation of progesterone can cause several side effects
in both the dam and the puppies, such as dystocia, pyometra and resulting septicemia,
masculinization of female fetuses, prolonged gestation with fetal death, congenital heart
defects, facial deformities, limb reduction, and hypospadias in male fetuses, as well as
cryptorchidism [19,22,31–34]. Treatment should therefore begin as late as possible. Ad-
ministration of progesterone should be stopped as early as the 58th day of pregnancy, as
this can otherwise lead to prolonged gestation and reduced milk production at the time
of whelping. The viability of the fetuses and correct organogenesis should be checked
with ultrasonography before the interruption of treatment. In 2024, Egyptien et al. (2024)
reported an interesting case of glucocorticoid-like effects in a pregnant Irish Setter bitch sup-
plemented with micro-ionized progesterone [37]. A similar effect in humans was described
by Harte et al. (1997) [38].

In the authors’ practice, receptive bitches are monitored weekly after day 30 to 35
post-ovulation, and micronized progesterone (initial dose of 10 mg/kg orally BID) is
administered when the serum progesterone concentration is lower than 5 ng/mL before
day 58 post-ovulation. On days 58 and 59, progesterone is administered at half dose
once daily to mimic the natural fall in progesterone, after which no more progesterone is
administered.

The actual incidence, diagnosis, and consequences of hypoluteoidism during preg-
nancy remain controversial. Further clinical research is needed to avoid overdiagnosis by
veterinarians.

2.1.2. Gestational Diabetes

Canine gestational diabetes mellitus is a rare clinical condition with few reports in
the literature [39–42], characterized by elevated blood glucose levels and glucose in the
urine because of low insulin secretion and increased peripheral insulin resistance. Insulin
resistance is promoted by progesterone and by the progesterone-induced secretion of
growth hormone from the mammary glands, which is considered to have an anti-insulin
effect [43–45]. Gestational diabetes typically occurs in the second half of pregnancy when
the demand for insulin increases, and it often resolves within a few days after parturition.

Gestational diabetes usually affects neonatal survival and is not a cause of resorption
or abortion. Common clinical signs in the bitch include polydipsia, polyuria, weight loss
despite increased appetite, and lethargy.

Medical management of pregnant bitches should begin as soon as possible to increase
the success rate, as follows:

• Feeding a diet low in simple carbohydrates helps maintain stable blood glucose levels.
Feeding the dog with small, more frequent meals helps keep blood sugar levels steady.
Specific veterinary-prescribed therapeutic diets designed for diabetic dogs can also be
used;

• Most dogs with gestational diabetes require insulin administration. Insulin dosage
depends on blood glucose levels; therefore, regular monitoring is essential to adjust
insulin doses appropriately and avoid hypoglycemia. Frequent monitoring is crucial
throughout pregnancy as hormone levels fluctuate and insulin needs may change;

• In cases where diabetes is complicated with ketoacidosis, medical management should
include fluid therapy, correction of acidosis, restoration of renal function, and delivery
of insulin to its tissue receptors.
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Pregnancy should be carefully monitored with regular ultrasounds to evaluate fetal
health, as gestational diabetes can increase the risk of complications such as larger-than-
normal puppies (macrosomia), stillbirths, or premature births. Labor should also be closely
supervised by the veterinarian in case of potential complications. In cases where the
puppies are too large or there are concerns for the mother’s health, cesarean section should
be performed. Blood glucose levels should be also monitored after parturition to ensure
that the diabetes has been resolved and to avoid unnecessary insulin administration that
may cause hypoglycemia, with symptoms that may include weakness, disorientation,
tremors, and seizures [40,45–48]. Postpartum spaying is often recommended to prevent
future occurrences.

2.1.3. Hypothyroidism

Although hypothyroidism is the most diagnosed endocrinopathy in dogs, there is
limited and controversial information linking this condition to fetal loss, and the role of
hypothyroidism in canine pregnancy may be overestimated. Hypothyroidism is known
to cause several metabolic and systemic effects, including weight gain, lethargy, and re-
productive disorders. However, the direct effects on fertility and the course of pregnancy
remain unclear. Some studies suggest that untreated hypothyroidism can lead to infertility,
irregular estrus cycles and, in severe cases, fetal resorption or abortion [22,49–55]. How-
ever, other studies did not find a significant link between hypothyroidism and pregnancy
complications [56–60], leading to debate in the veterinary community. Therefore, it is im-
portant to consider other potential causes of reproductive failure in dogs, such as infections,
genetic factors, and environmental stressors, rather than attributing pregnancy loss solely
to thyroid dysfunction. Further research is needed to substantiate cause and effect.

2.2. Infectious Causes
2.2.1. Bacterial Causes
Canine brucellosis

Brucella canis (B. canis) infects dogs and wild canidae causing abortions, reproductive
failure, and persistent infection with intermittent bacteremia. Human infections have been
reported after laboratory accidents or after contact with infected dogs, and though B. canis
has the lowest zoonotic potential among the classic Brucella spp., it has been diagnosed in
several countries worldwide [61–67].

B. canis is transmitted via oral, nasal, conjunctival, or genital mucosa after contact
with contaminated material, tissue, or fluid (placental material or aborted fetuses, urine,
milk, male and female genital secretions). Huge numbers of bacteria are shed into the
environment with aborted material. Venereal transmission is also very important, as B.
canis is shed in vaginal discharge and in the semen of infected males, particularly during
the first 2 months after infection. Dogs can shed B. canis intermittently for up to 2 years at
lower concentrations in semen [62,63,68]. B. canis causes persistent, intermittent bacteremia,
and it may be transmitted via blood transfusions [63]. Vertical intrauterine infection of
puppies can occur. Those puppies that are born may become infected through milk during
suckling, and/or by contact with aborted material [69]. Puppies that survive may play an
important epidemiological role, as they become permanent carriers of B. canis [70].

Enlargement of the lymph nodes may be the only symptom in infected dogs. Infected
bitches usually show lesions typical of Brucella spp, such as metritis, placentitis, and
abortion, with focal necrosis of the chorionic villi and many bacteria in the trophoblast
cells [71–73]. The aborted fetuses may show signs of bronchopneumonia, myocarditis, renal
hemorrhage, lymphadenitis, and hepatitis [71]. Most abortions occur between the 45th and
55th day of gestation [71], and also in the early stages of gestation (between 10 and 35 days)
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in some cases [62,71]. The disease can manifest itself in interrupted whelping [74], repeated
abortions, or abortions followed by normal litter. After an abortion, a long-lasting serious
or sometimes viscous and gray-green discharge from the vagina is often observed, lasting
up to 6 weeks [65,71]. Stillbirths, weak puppies, and increased neonatal death have also
been reported in the literature [69–71].

Clinical manifestations of B. canis in males include loss of libido, enlargement of the
submandibular and retropharyngeal lymph nodes, painful scrotal enlargement, epididymi-
tis, orchitis, testicular atrophy in chronic cases, and prostatitis. Semen analysis shows
reduced ejaculate volume and poor semen quality with many sperm defects and head-to-
head agglutinations, while chronic cases may be oligospermic or azoospermic [68,69,75,76].
The most common non-reproductive manifestations of B. canis infection are chronic uveitis,
hyperpigmentation of the iris, inflammatory infiltrates in the vitreous, multifocal choriore-
tinitis, and discospondylitis [77–79].

The standard diagnostic test to confirm B. canis requires a culture of vaginal discharge,
semen, aborted fluids/tissues, urine, or blood, and it is known that bacteremia persists for
2–4 weeks [62,63]. Samples from vaginal and uterine secretions should be taken during
proestrus–estrus or from bitches that have aborted. Semen from dogs collected 3 months
after infection may have low, few, or even no concentration of bacteria and cultures may
therefore be negative. A negative culture should not rule out infection. Isolation of B. canis
has low sensitivity, with many false negative results. Antimicrobial treatment, the use of
EDTA to inhibit bacterial growth, and improper conditions for the storage and transporta-
tion of samples further increase the low sensitivity and additional diagnostic methods are
always recommended [72]. Diagnosis can also be determined by detecting B. canis DNA in
whole blood, semen, or tissue samples using polymerase chain reaction (PCR) [80]. False
negative results can occur in the absence of bacteremia, when antimicrobial drugs have
been taken, or when PCR inhibitors (heparin) are present in blood samples. Serologic
tests are useful and can be used as a first-line screening test. The most used serologic
tests are the rapid slide agglutination test (RSAT) [81] and the rapid slide agglutination
test with 2-mercaptoethanol 2MERSAT [82]. Cross reactions with several other bacteria
can lead to false positive results [62]. The tube agglutination test (TAT) is used to confirm
positive RSAT or 2ME-RSAT results. The agar gel immunodiffusion test (AGID) can also
be used, but it has significant disadvantages including cross reactions and subjectivity in
the interpretation of precipitin lines [67,83]. Enzyme-linked immunosorbent assay (ELISA)
has also been used for the diagnosis of B. canis, but the sensitivity and specificity vary
depending on the antigen used [83,84]. Indirect ELISA is more specific and less sensitive
than TAT, but more sensitive than agglutination methods and AGID [67]. ELISA can detect
antibodies in chronically infected dogs with negative 2ME-RSAT and AGID results [85] and
can be used as a confirmatory test [83,86]. In all cases of negative serological results and
regardless of the method used, dogs should be tested at least twice at 30-day intervals, as
false negative results are common in the first 3 to 4 weeks after infection, even if bacteremia
is present.

Treating infected dogs is difficult, time-consuming, and with questionable results [87].
The proposed antimicrobial protocols are a combination of doxycycline with tetracycline or
enrofloxacin with streptomycin, which have a synergistic effect in vitro [88]. Administration
of oxytetracycline for 4 weeks and streptomycin in the 1st week of treatment has been
shown to be effective in 79% of dogs [89]. Ovariohysterectomy or orchiectomy should be
recommended to minimize the spread of bacteria in secretions.

Breeding kennels with a diagnosed case should test all animals and isolate the infected
ones. Dogs from infected kennels should not be sold or used for breeding or semen banking.



Vet. Sci. 2025, 12, 127 8 of 27

Confirmed cases of B. canis should be reported to the responsible authorities, depending on
the country.

As a preventative measure, all stud dogs and bitches in the kennel should be tested
once or twice a year. New dogs should be isolated until they have tested seronegative twice
at one-month intervals [63]. There is no vaccine available.

Campylobacter jejuni

Campylobacter jejuni is a bacterium that is frequently found in ruminants and has
only been detected in a limited number of cases of canine abortions worldwide [90–92].
Transmission can occur from animal to animal, and from animals to humans, posing a
zoonotic risk. An emerging concern is that organically suitable raw food (BARF), if not
properly prepared or stored, can serve as a source of infection [93]. C. jejuni infections of
the canine reproductive tract can occur either by ascending infection or by blood-borne
transmission [93]. Clinical signs in pregnant dogs may include abortions around the 45th
day of gestation or the birth of weak or stillborn puppies. In some cases, affected bitches
show no outward signs of disease, while others may exhibit a profuse, odorless, hemor-
rhagic vaginal discharge. In addition, adult dogs may show gastrointestinal symptoms
such as diarrhea and vomiting [90–92,94].

Diagnosis is usually confirmed by PCR or culture, with samples taken from the
placenta, fetal stomach, lungs, liver, or cranial vagina of the infected bitch [95]. Treatment
options include the administration of antibiotics such as macrolides and fluoroquinolones,
which have been shown to be effective against the bacterium [94]. While C. jejuni is not a
common cause of abortion in dogs, its potential zoonotic transmission, particularly through
raw food, emphasizes the importance of proper food processing and hygiene practices to
mitigate risk.

Salmonella spp.

Salmonellosis is not a common cause of pregnancy failure in dogs. It is transmitted
via the fecal–oral route, as the bacteria are excreted in the feces and through contact
with fomites [96]. Reproductive disorders usually follow an enteric or systemic disease.
Serotypes of S. enterica, especially Typhimurium, Panama, and Montevideo, mainly affect
dogs [94].

Very few cases of abortion due to samlonellosis have been described in the literature.
S. panama has been cultured from aborted puppies [97] and S. enterica subsp. Houtenae
has been isolated in two recent cases of abortion [98,99]. In most cases, infected animals
show no symptoms. Clinical signs include systemic disease in the female and late-term
abortion on approximately the 52nd to 56th day of gestation [97,99,100]. Salmonella spp.
can also cause prostatitis, orchitis, and epididymitis in male dogs [94].

Diagnosis can be confirmed via culture of the organism from fetal tissue or aborted
membranes. The presence of Salmonella in feces can be detected by real-time PCR, and
ELISA tests can also be used to detect serum antibodies [94]. Ampicillin, clavulanate-
potentiated amoxycillin, gentamicin, fluoroquinolones, chloramphenicol, or trimethoprim-
sulfonamides can be administered effectively [101], but the veterinarian should always
remember that resistance is a common problem. The consumption of raw meat diets can
play an important role in the transmission of the disease and special care should be taken if
breeders prefer to feed animals raw meat or BARF [12,93].

Escherichia coli

Escherichia coli (E. coli) is a bacterium commonly found as part of the normal flora
of the canine vagina and is the most isolated bacterium from this site [102]. It is also
commonly cultured from the uterus in cases of metritis and pyometra [103,104]. E. coli can
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be transmitted by ingestion of contaminated food or water or by contact with contaminated
surfaces (fomites). Although E. coli is a common inhabitant of the vaginal and uterine flora,
very few cases of canine abortions caused by this bacterium have been reported in dogs.
When abortions due to E. coli do occur, they usually occur between the 41st and 55th day of
gestation and are often accompanied by vaginal bleeding, with signs of anemia apparent
in some cases. In addition to reproductive problems, E. coli infections in dogs can also
lead to other systemic problems, such as sepsis or urinary tract infections, especially in
immunocompromised animals.

The diagnosis of an E. coli-related abortion is confirmed by culturing the organism
from fetal tissue or aborted membranes [105,106]. In the clinical setting, E. coli can also
be detected using molecular techniques such as PCR, which allow rapid identification.
Treatment is usually with antibiotics based on culture and susceptibility testing, as E. coli
can exhibit different resistance patterns, particularly to commonly used antibiotics. The
ubiquity of the bacterium, its involvement in various infectious processes, and the potential
to develop antibiotic resistance make E. coli an important pathogen to monitor for both
reproductive and non-reproductive diseases in dogs.

Streptococci

Streptococci have been found in the normal flora of healthy bitches [102,107–109].
However, the clinical significance of their presence remains questionable [102]. According to
some studies, beta-hemolytic streptococci could be associated with vaginitis in bitches [108],
while others have reported that the presence of Streptococcus spp. (excluding beta-hemolytic
streptococci) could play a protective role, as their presence during the proestrus phase was
negatively correlated with uterine infections in the luteal phase [110].

Beta-hemolytic streptococci have been isolated from females with a history of abortion,
infertility, and neonatal death. Abortions occur around the 30th to 40th day of gestation
(sometimes later) [111–113]. Group G Streptococcus canis, which can be transmitted from
dogs to humans via skin-to-skin contact or bite wounds, can also cause reproductive tract
infections and abortions in dogs. According to a retrospective study of streptococcal infec-
tions in 393 dogs, published by Lamm et al. (2010) [114], streptococci caused fetal/neonatal
septicemia and were isolated in 16 cases of abortion or neonatal death; so, in such cases,
streptococcal infection should be considered in the differential diagnosis. Confirmation
of the diagnosis requires histopathologic examination and routine aerobic cultures from
aborted material [114].

Listeria monocytogenes

Listeria monocytogenes is a bacterial pathogen that is primarily known for infections
in humans and ruminants but can also affect dogs, albeit rarely. In dogs, infections with
Listeria monocytogenes are rare, but can occur through ingestion of contaminated food,
such as raw meat or dairy products, or through contact with contaminated environments,
particularly in agriculture [115]. Listeriosis in dogs can lead to a variety of clinical signs
ranging from gastrointestinal symptoms such as diarrhea and vomiting to more severe
consequences such as septicemia, encephalitis, and abortion.

This bacterium is of particular concern in pregnant animals. Infections during preg-
nancy can lead to abortion, stillbirths, or the birth of weak puppies. However, published
cases of Listeria monocytogenes causing abortions in dogs are rare compared with other
species such as cattle or sheep [116]. Most dogs tend to be asymptomatic carriers, i.e.,
they harbor the bacteria without showing clinical signs but can still potentially shed the
organism and pose a risk to humans and other animals [117]. Sturgess [118] also reported
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this bacterium as a cause of abortion in a case of a systemically ill bitch with brownish
vaginal discharge.

Diagnosis of listeriosis in dogs is confirmed by bacterial culture or PCR testing of blood,
cerebrospinal fluid, or affected tissues. Treatment usually involves the administration of
antibiotics such as penicillin or ampicillin, often in combination with aminoglycosides [115].
Despite the rarity of clinical cases in dogs, Listeria monocytogenes remains a pathogen
of concern due to its zoonotic potential and the severity of the infections it can cause,
particularly in immunocompromised individuals or pregnant animals.

Leptospirosis

Leptospirosis is a bacterial infection caused by various serovars of the genus Leptospira
and has a significant impact on reproduction in dogs. Dogs serve as maintenance hosts
for the Leptospira serovars icterohemorrhagiae, canicola, and grippotyphosa. They can
also serve as intermediate hosts for serovars such as autumnalis, australis, tarasovi, bolum,
bataviae, and Bratislava [119]. Infections with the Bratislava serovar have been associated
with infertility and abortion in breeding kennels [120].

Leptospirosis is usually transmitted through contact with the urine of infected animals,
which contaminates water, soil, or other surfaces. The bacteria enter the body through
mucous membranes or injured skin. Transmission is primarily through urine, but vaginal
transmission has also been reported, although this is rare [120]. Infections during pregnancy
can lead to late abortions, stillbirths, or the birth of weak puppies. Dogs may show few
to no clinical signs prior to these reproductive problems, but in some cases, signs such as
fever, jaundice, or kidney and liver dysfunction may occur [121].

In male dogs, leptospirosis can lead to orchitis, which can result in infertility, fur-
ther complicating breeding programs [122]. Diagnosis is confirmed by serology, PCR, or
bacterial cultures from urine, blood, or fetal tissues. Antibiotic therapy, particularly with
doxycycline, is used to eradicate infection and reduce the risk of carrier status and zoonotic
transmission [121]. Regular vaccination is crucial to prevent infection, particularly in areas
where leptospirosis is endemic. The disease is zoonotic, meaning it can be transmitted to
humans, which emphasizes the importance of proper hygiene and preventative care in
affected dogs [123].

Mycoplasma

Mycoplasmas are recognized as part of the normal vaginal flora in dogs [102,109,124,
125] and can be associated with urogenital tract infections, purulent endometritis, poor
conception rates, early embryonic death, fetal resorption, abortion, stillborn pups, and
neonatal deaths [124,126–130]. In utero transmission and infection has been described [131].
Mycoplasma can be transmitted by sexual intercourse, artificial insemination, or oro-genital
contact. The fetus can be infected through intra-uterine ascending infection or via the
placenta [132].

The diagnosis can be confirmed by isolating the organisms from fetal tissue or uterine
discharge. It should be noted that the cultivation of mycoplasma is complicated and
labor-intensive [133]. Therefore, culture is not performed in daily clinical practice [102],
and further investigation into its potential role in small animal reproductive pathology is
required.

2.2.2. Protozoal Causes
Toxoplasma gondii

Toxoplasma gondii is transmitted by congenital infection, ingestion of infected or oocyst-
contaminated food or water, or the feces of an infected cat [134]. Fever, lymphadenopathy,
abortus, and fetal death are the main clinical manifestations. When tachyzoites were
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experimentally administered to pregnant bitches, T. gondii caused systemic disease in the
bitches and infected puppies, which died soon after birth [135].

Diagnosis is confirmed when T. gondii cysts are detected histologically in fetal tissue.
Prevention of toxoplasmosis exposure is preferable to treatment of the disease. Feeding
raw meat to dogs and contact with cat litter should be avoided [2].

Neospora caninum

Neospora caninum is a protozoan parasite that primarily infects cattle but can also have
a significant impact on reproduction in dogs, which serve as the definitive hosts. N. caninum
is known for its ability to cause transplacental transmission, which has been documented
in several studies [136–138]. Transplacental transmission occurs when the parasite crosses
the placenta during gestation and infects the developing fetus. This route of transmission
is one of the main routes of infection in dogs, particularly in cases where bitches have been
infected before or during pregnancy.

Reproductive complications associated with N. caninum infection in dogs include
abortions, stillbirths, and the birth of weak or neurologically impaired puppies. Puppies
infected in utero can show symptoms such as hind limb paralysis, muscle wasting, and
general weakness, which may not become apparent until after birth. In some cases, infected
bitches may abort repeatedly due to N. caninum, which is a cause for concern in breeding
programs [139]. Barber et al. (1998) concluded that the frequency of vertical transmission of
naturally acquired neosporosis in dogs is variable and the parasite alone does not always
cause disease without concurrent postnatal infection [138].

In bitches that are carriers of the infection, there may be no obvious clinical signs
during pregnancy. However, the parasite can remain inactive and reactivate during periods
of stress or immunosuppression, leading to infection of the fetus and an unfavorable
outcome for the pregnancy [140]. Diagnosis of N. caninum is usually confirmed by serologic
testing, PCR, or histopathologic examination of aborted tissue, although detection of the
organism in placental tissue is critical for confirmation of transplacental transmission.

Unfortunately, there is no definitive treatment that can prevent transplacental trans-
mission of N. caninum. Treatment strategies essentially focus on preventing exposure to the
parasite, e.g., by controlling access to raw meat and ensuring that dogs do not feed on the
remains of infected animals [141]. Research into vaccine development is ongoing, but no
commercial vaccines for dogs are currently available.

Leishmaniasis (Leishmania infantum)

Leishmaniasis caused by Leishmania infantum is primarily a vector-borne disease
transmitted by the bites of infected sandflies. Although the primary manifestations in dogs
include cutaneous and visceral forms, reproductive complications have increasingly been
recognized. A notable case of placentitis associated with leishmaniasis in dogs was reported
by Dubey in 2005 [142], in which the primary lesion was necrosis and mixed leukocyte
infiltration was observed within the placenta. Numerous Leishmania amastigotes were
detected in the placental trophoblasts, confirming parasitic involvement in the reproductive
pathology.

Although placentitis due to Leishmania infantum is rare, transplacental transmission of
the parasite has been documented, which can lead to infection of the fetus. This vertical
transmission can lead to abortion, stillbirths, or the birth of infected puppies that are likely
to develop clinical leishmaniasis later in life. Puppies born to infected mothers may show
signs of visceral leishmaniasis, such as lymphadenopathy, splenomegaly, cachexia, and skin
lesions, although some may remain asymptomatic carriers for a prolonged period [143].
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Leishmaniasis poses a major challenge in breeding programs. Infected bitches can
carry and transmit the parasite transplacentally or venereally, making disease control
difficult, especially in endemic areas. The exact prevalence of reproductive manifestations
such as abortion or placentitis due to leishmaniasis in dogs is not well understood, but the
ability of the parasite to infect a variety of cells, including macrophages and trophoblasts of
the placenta, is thought to contribute to these rare but serious reproductive problems [144].

The diagnosis of leishmaniasis in reproductive cases is usually made via histopatho-
logic examination of the placenta and fetal tissue, which can identify Leishmania amastig-
otes. PCR tests and serologic testing can also be used to detect the parasite in both the
mother and the fetus [145]. Treatment of infected bitches is complex and often involves the
use of antileishmanial drugs such as allopurinol or miltefosine, although these drugs may
not completely eliminate the parasite and thus pose a risk of continued transmission [143].

2.2.3. Viral Causes
Canine Parvovirus Type 1

Canine parvovirus type 1 (CPV-1), also known as canine minute virus (CnMV), was
first detected in the feces of asymptomatic dogs in 1967 [146]. Unlike the more familiar
canine parvovirus type 2 (CPV-2), CPV-1 usually causes subclinical or mild infections in
adult dogs but can have serious effects on reproductive health and newborns. While many
dogs infected with CPV-1 show no signs of disease, others may develop respiratory distress,
intestinal inflammation, or even neurological symptoms [147,148]. The virus is associated
with an increased mortality rate in neonates, particularly in puppies younger than four
weeks of age, where it can cause a range of symptoms from hemorrhagic enteritis, depres-
sion, and anorexia to more severe symptoms such as acute myocarditis and respiratory
distress [149–151].

Reproductive effects of CPV-1 have been documented, and the virus can cause transpla-
cental infections. Depending on the stage of pregnancy during infection, the consequences
can range from embryonic resorption and abortion to birth defects and neonatal death [152].
Carmichael et al. (1991) [153] reported that CPV-1 led to fetal infections resulting in abor-
tions or malformations. Delayed fetal development has also been observed in cases where
fetuses were infected late in gestation [154]. However, the overall incidence of reproductive
failure due to CPV-1 is relatively low and only one confirmed case of abortion after natural
infection has been reported in the literature [155].

Diagnosis of CPV-1 can be difficult due to its often mild or asymptomatic course, but
PCR and immunofluorescence tests can detect the virus in fetal or neonatal tissues such as
heart muscle, intestine, and lung [156,157]. These diagnostic tools are essential to confirm
cases of CPV-1-related reproductive loss.

A vaccine against CPV-1 is available and vaccination of breeding animals is recom-
mended to prevent reproductive complications associated with the virus [158]. Although
CPV-1 is less pathogenic than CPV-2, it can cause significant morbidity and mortality in
newborns, as well as reproductive losses, making vaccination and early detection critical in
breeding programs.

Canine Herpesvirus 1α

Canine herpesvirus 1 (CaHV-1) has been shown to be widespread in domestic dog
populations. The virus is transmitted through direct contact with genital or oronasal
secretions of infected animals. Newborns can also be infected during their passage through
the birth canal [154].

CaHV-1 infection can be the reason for the loss of young puppies. It was first isolated
from stillborn puppies by Carmichael in 1964 [159]. The fatal form of the disease usually
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occurs in puppies younger than 2 weeks of age [160], with symptoms of generalized disease
such as loss of appetite, abdominal pain, diarrhea, ataxia, serosanguineous nasal discharge,
and mucosal bleeding. Death usually occurs 3 to 7 days after the onset of clinical signs
and can affect an entire litter. In older puppies, it is usually a subclinical disease, while
neurological disorders have also been associated with CaHV-1 infection [161].

In adult dogs, the infection is asymptomatic or with few mild symptoms from the
respiratory or genital tract (typical bullous vesicles observed either in the vestibule or
vagina and on the prepuce). Infected adult dogs remain healthy carriers that can be
reactivated and shed the virus again [9,160].

The role of CaHV-1 in the outcome of pregnancy is still controversial [9,162]. It appears
that transplacental infection leading to fetal or neonatal death is not common [154]. Bitches
infected in mid-pregnancy develop multifocal necrotizing lesions in the placenta and
may abort or deliver stillborn puppies without other clinical signs of disease or vaginal
discharge. The uterus may contain dead fetuses of varying sizes. At necropsy of dead
fetuses, focal necrotic lesions in the fetal organs and free fluid in the thorax are often noted,
like those observed in the systemic neonatal form. Gross findings in aborted fetuses and
dead neonates that are considered pathognomonic include scattered hemorrhages in the
kidney, multifocal areas of necrosis in the liver and lungs, and enlargement of the spleen
and lymph nodes (Figure 3) [154,163]. In conclusion, the role of CaHV-1 infection in canine
pregnancy seems to have been overestimated [12,154]. There is no experimental evidence
that CaHV-1 has a negative effect during early pregnancy, and it has only rarely been
isolated from aborted material and from preputial and vaginal lesions in the field [164].
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The diagnosis of CaHV-1 can be made from gross lesions of infected puppies and
confirmed by histopathology. Diagnosis can also be made through isolating the virus from
susceptible canine cell lines, via immunofluorescence testing of tissue sections or smears,
or by polymerase chain reaction (PCR). Real-time PCR has also been developed for this
purpose. Samples should be taken from kidneys or other affected organs, and vaginal or
preputial swabs from adult dogs with genital tract lesions [12,154,165,166].

No treatment is required for adults. Canine herpesvirus-1 (CaHV-1) replicates more
efficiently at temperatures below 38 ◦C. Keeping puppies warm helps maintain their body
temperature above this threshold, which can prevent the disease from evolving. This
practice reduces the virus’s ability to replicate, enhances the puppies’ immune system, and
minimizes cold stress. The vaccination protocol consists of a vaccination on the 7th–10th
day of gestation and a second vaccination about 5 days before parturition [167]. Another
protocol recommends an additional dose 1 month before the onset of estrus [9].

Canine Distemper Virus

Canine distemper virus (CDV) is a highly contagious virus that affects a wide range of
animals, including dogs. CDV primarily causes respiratory, gastrointestinal, and neuro-
logical symptoms, but can also have a significant impact on pregnancy and reproductive
health.

Regarding its reproductive effects, CDV has been reported to cross the placenta in rare
cases, resulting in infection of the fetus or stillbirth. Abortion in infected bitches can occur
not only due to the direct effects of the virus on the fetus but also due to the weakened
health of the mother as a result of the infection [168,169]. The effects on pregnancy can
vary depending on the time of infection, with earlier infection leading to more severe
consequences such as spontaneous abortion or death of the newborn [170]. Although rare,
these reproductive problems highlight the importance of CDV management in breeding
populations.

Diagnosis of CDV in cases of reproductive failure can be made using various methods.
Post-mortem histopathology is very useful for the detection of viral inclusions and tissue
damage. ELISA and PCR tests are also effective in confirming CDV infection by detecting
viral antigens or nucleic acids in tissues [171]. These diagnostic tools are crucial for detecting
CDV-related reproductive problems and ensuring appropriate action.

Vaccination is the most important method of preventing CDV infection and associated
reproductive complications. There is an effective vaccine against CDV, and it is strongly
recommended that all breeding animals are vaccinated to protect them from the virus and
reduce the risk of transmission to offspring [171,172].

Routine vaccination helps maintain herd immunity and prevents outbreaks that can
affect both adult dogs and their puppies.

Canine Adenovirus

Canine adenovirus-1 (CAV-1), also known as infectious hepatitis virus, can have a
significant impact on reproduction, although it is primarily known to cause hepatitis and
other systemic infections in dogs.

CAV-1 can affect pregnancy by causing abortion or the birth of weak or deformed
puppies. Abortion can occur due to stress and the systemic effects of the disease on the
dam [173,174]. The virus can cause a number of complications in the reproductive process,
including fetal infections leading to late abortion or the birth of impaired pups. The impact
on reproductive health is often related to the severity of the maternal infection and the
stress it imposes on the pregnant bitch.
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Diagnosis of CAV-1 infection in reproductive cases can be effectively performed using
fluorescent antibody testing and PCR. These methods can detect the presence of viral
antigens or nucleic acids in tissues, which is crucial for confirming the presence of the virus
in cases of abortion or birth defects [175]. These diagnostic methods help to differentiate
CAV-1 from other causes of reproductive failure in order to develop appropriate treatment
and management strategies.

There is a vaccine against CAV-1, which is an important preventive measure. The
vaccine protects against infectious hepatitis in dogs and the associated reproductive com-
plications. It is strongly recommended that all breeding animals are vaccinated with the
CAV-1 vaccine to reduce the risk of infection and subsequent reproductive problems [172].
Routine vaccination helps to maintain the overall health of the herd and prevent outbreaks
of the virus.

2.3. Uterine Pathology

Uterine disease can lead to pregnancy loss if the normal uterine environment is altered.
The most diagnosed pathological condition of the canine uterus is cystic endometrial
hyperplasia (CEH), which is characterized by hyperplasia of endometrial glands that have
become enlarged and cystic in appearance (Figure 4), making proper placentation and
embryonic development impossible. CEH may be a possible cause of early pregnancy
arrest in the bitch [9,12], and it has been found not only in older bitches [176–179] but also
in young ones [180]. CEH can coexist with or predispose a bitch to pyometra, but these two
pathologies may also be diagnosed independently [178]. Interestingly, despite numerous
publications, the exact etiopathogenesis of this disease is still unclear [178,179,181].

The pathologic changes observed in CEH and associated syndromes, such as CEH–
pyometra complex, may also affect lymphatic function within the uterine tissue. CEH is
characterized by significant vascular changes including angiogenesis and increased blood
flow as well as chronic inflammation, leading to edema and vascular congestion. These
changes can disrupt the normal balance of tissue fluid dynamics and potentially impair
the ability of the lymphatic system to drain interstitial fluid effectively. In addition, the
endometrial remodeling seen in CEH is associated with fibrosis and structural changes,
and this can further impair lymphatic vessel function by causing physical obstruction or
altering vascular integrity [182]. While the role of the lymphatic system in CEH has not been
extensively studied, the interplay between vascular and lymphatic changes associated with
inflammation suggests that poor lymphatic drainage may contribute to disease progression
or associated complications. Further research is needed to investigate this possible link and
its clinical implications.

Another form of endometrial hyperplasia in bitches has been described, known as
pseudoplacental endometrial hyperplasia (PEH). In this form, the endometrium proliferates
in a highly organized manner and remodels so that it closely resembles the histology at
the placentation sites during normal pregnancy. Abnormal tissue growth can disrupt the
normal implantation of embryos, potentially resulting in infertility or early pregnancy loss.
The hyperplastic tissue may create an environment that encourages bacterial infections
such as pyometra. If pregnancy does occur, it can lead to complications like dystocia or the
retention of fetal membranes [183].

Subclinical endometritis can also be an important cause of pregnancy arrest in
dogs [12,184]. Mir et al. (2013) performed histopathological examinations on uterine
samples from 14 bitches with unexplained infertility and from 7 bitches with unexplained
pregnancy loss [166]. Uterine alterations were detected in 17 of 21 cases. In bitches with
unexplained infertility, 11 of 14 cases had uterine lesions, including fibrosis with degenera-
tion of the endometrial glands (6/11), endometritis (4/11), cystic endometrial hyperplasia
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(2/11), and pseudoplacental endometrial hyperplasia (PEH, 2/11). Other lesions detected
were adenomyosis (1/11), mucometra (1/11), and an endometrial polyp (1/11). In bitches
with previous pregnancy loss, histopathologic endometrial changes were found in six out
of seven cases: endometritis (3/7), PEH (2/6), marked lymphoplasmocytic endometritis
with pyometra (1/6), and CEH together with mucometra (1/6).
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Gifford et al. (2014) investigated the prevalence of various lesion types detected
by histologic evaluation of uterine biopsy samples from a population of 399 subfertile
bitches [184]. Endometritis (170/399), cystic endometrial changes (133/399), and fibrosis
(101/399) were the most common findings. Chronic endometritis with lymphocytic or
lymphoplasmacytic inflammatory infiltration was observed in 89/170 cases of endometritis,
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while 51/170 cases showed mixed inflammatory reactions, and 30/170 were characterized
as acute inflammation with neutrophils, eosinophils, or both. Uterine tissues frequently had
combinations of more than one lesions present (mean of 2.7 morphological diagnoses/case).
Both of these studies highlight the importance of uterine pathology in subfertile bitches.

Routine clinical examination, ultrasound, or blood tests are not always able to diagnose
uterine pathology, especially in the early stages of the disease or when there is no fluid
accumulation or uterine enlargement [178,185]. Vaginal cytology (Figure 5) in bitches with
uterine inflammation may also be normal [9,166] and cannot rule out the disease on its own.
The most accurate diagnostic test that can provide detailed information about the condition
of the uterus is biopsy [166,184]. A uterine sample can also be taken transcervically, as
reported by Christiansen et al. (2012) [186]. In dogs, unlike other species, transcervical
uterine biopsy is not commonly practiced because it is relatively difficult, requires special
training, and may increase the risk of uterine damage or uterine infection [166,183,186–188].
Another disadvantage of transcervical uterine biopsy is that diseased areas of the uterus
may remain undetected [179]. Woźna-Wysocka et al. (2021) performed histological analyzes
on the uteri of 120 bitches removed during routine ovariohysterectomies and concluded
that in most cases, early reproductive disorders in these bitches were not confirmed by
clinical signs in the examined animals. Their study suggests that despite the difficulties
and risks, endometrial biopsy is a very useful tool that should be used in the investigation
of uterine pathology [181]. Regarding the diagnosis of endometritis, Fontaine et al. (2009)
suggested the collection of uterine samples with endoscopic transcervical catheterization
as part of the investigation in all cases of unexplained infertility in bitches. A 6F catheter
can be inserted into the uterus through a rigid endoscope. If needed, CO2 insufflation
can be used to dilate the vaginal cavity and improve visualization of the cervix. The
lumen can be flushed with a sterile saline solution (NaCl 0.9%, 2 mL/10 kg) and then
reaspirated for further analysis. Although sedation is not required, it can facilitate the
procedure. Performing this procedure during early proestrus is recommended, as the effect
of progesterone on the endometrium is absent during this phase [189].
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2.4. Exogenous Drugs

The administration of drugs required to treat maternal health issues, or the inadvertent
ingestion of drugs, toxins, or hormones can be harmful to both the pregnant bitch and
the embryos/fetuses. The potential effects of exogenous drugs on canine pregnancy are
vast and quite complex. The administration of drugs can cause structural malformations
(cleft palate, limb deformities, organ abnormalities), functional defects (issues with the
nervous system, immune system, and other critical functions), growth retardation, or even
pregnancy termination.

Several factors influence teratogenicity. Timing of exposure is crucial because the
risk of teratogenic effects is often highest during the first period of pregnancy, when the
organs are forming. The amount and length of exposure to the drug play a critical role in
determining its teratogenic potential. Individual genetic factors can also influence how
a drug affects the developing fetus. Examples of antimicrobials that should be avoided
include aminoglycosides that can cause nephrotoxicity and ototoxicity in the fetus, flu-
oroquinolones that may affect developing cartilage, and tetracyclines, which can affect
bone and tooth development. Antifungals such as griseofulvin and ketoconazole and
chemotherapeutic agents are also associated with teratogenic effects and are harmful to
developing fetuses. Glucocorticoids may induce cleft palate or other defects in puppies, as
well as pregnancy loss.

There are scarce data in the literature on the safety of administering medication dur-
ing canine pregnancy. Papich published a very interesting, albeit somewhat outdated,
list of recommendations for a wide variety of drugs for both dogs and cats during preg-
nancy [190]. The use of drugs and exposure during pregnancy and lactation was sum-
marized by Wiebe and Howard in 2009 [191]. In any case, the administration of drugs
during pregnancy should be carried out very carefully, as in addition to the potentially
embryotoxic/teratogenic effects, the normal physiological changes during pregnancy can
also influence the availability of drugs and their distribution in the target tissues [14].

2.5. Age

The age of the bitch and/or the stud dog appears to affect the likelihood of early
embryonic death. Gametes that are too young or too old are associated with reduced
fertility in both males and females [9,192]. A recent study published by Lascialfari et al.
(2023) supports this assumption, as the mean age of animals with embryo resorption at
pregnancy diagnosis was significantly higher than that of animals without resorption [15].

Several studies have demonstrated the significant influence of a bitch’s age and breed
on reproductive outcomes including conception rates and litter size [193,194]. Age-related
changes in fertility are well documented, with bitches older than six years showing a signif-
icant decline in conception rates and litter size compared with their younger counterparts.
This decline can be attributed to physiological changes such as reduced ovarian function
and uterine receptivity that affect the success of conception and pregnancy. Baalbergen et al.
(2021) observed that nulliparous bitches had a significantly lower conception rate compared
with multiparous bitches, further emphasizing the combined influence of age and parity on
reproductive success. In that study, younger nulliparous bitches often required additional
measures to achieve successful conception, while older multiparous bitches had problems
with increasing age [195].

In addition, breed differences have been identified as critical factors in reproductive
performance. Larger breeds tend to produce larger litters due to their greater uterine
capacity, while smaller breeds tend to have fewer puppies per litter. Uchańska et al. (2022)
reported that maternal age and breed are the main factors in litter size, with very young
(under one year) and older bitches (over six years) often producing smaller litters [196].
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These findings highlight the complex interplay of age, breed and reproductive man-
agement strategies in optimizing pregnancy outcomes. Effective breeding practices should
take these factors into account and apply age- and breed-specific measures, such as timing
of ovulation and close monitoring during pregnancy. Further research into the mechanisms
underlying these variations could increase our understanding and improve reproductive
success in different dog populations.

2.6. Congenital Defects and Genetic Disorders

Early fetal loss, resorption, or abortion can also be the result of genetic disorders
associated with abnormal phenotypic expression or congenital defects incompatible with
survival. Congenital defects can be sporadic; they may occur without a known cause or as
the result of intoxication. If such congenital defects occur in more than one puppy per litter
or if there are repeated resorptions or abortions in a breeding pair, a different female or male
should be used in the future and breeders should seek genetic counseling [9,11,14]. Genetic
abnormalities have been reported to be responsible for approximately 15% of infertility
cases or pregnancy loss in dog abortion [197], but it appears that the true incidence probably
remains underdiagnosed [198].

2.7. Other Conditions

Several other causes have been reported to be responsible for pregnancy arrest in
the bitch. Uterine torsion caused by abdominal trauma or during parturition can lead to
embryonic death, as can metrocoele—a rare condition of inguinal, perineal, or abdominal
protrusion of the uterine loop or uterine body pregnancy. Severe maternal trauma during
pregnancy increases the incidence of premature placental separation and premature birth in
dogs [14]. Maternal environmental stress can lead to an unfavorable uterine environment
that is incompatible with fetal development [9]. Malnutrition of the pregnant bitch can also
have a detrimental effect on fetal development. As in humane medicine, immune factors
can also be the reason for unexplained abortions [14].

3. Conclusions
Diagnosing the cause of pregnancy loss in dogs is a complex and difficult task. In

everyday clinical practice, the prevalence and impact of various diseases or pathological
conditions can often be misjudged. Some conditions may be overestimated, leading to
unnecessary worry, while others may be underestimated, leading to missed opportunities
for timely intervention. As a result, the role of various factors influencing pregnancy
outcome in dogs remains uncertain and requires further investigation.

Recent advances in medical research, genetics, and diagnostic technologies offer
promising opportunities to improve our understanding of pregnancy disorders in dogs.
Techniques such as ultrasound, endoscopy, and transcervical catheterization of the uterus
have proven to be valuable tools in clinical practice. These modern diagnostic methods can
provide detailed insights into the health status of the pregnant bitch and the developing
fetuses.

Ultrasound-guided sampling of amniotic fluid holds considerable potential for im-
proving prenatal diagnostics. By analyzing the biochemical parameters of fetal fluids,
veterinarians can gain important information about the health status of fetuses. This ap-
proach can help to detect fetal deaths more accurately and detect hereditary diseases at
an early stage [199,200]. Such advances can lead to more accurate diagnoses and better
treatment strategies for pregnant dogs.

Furthermore, the integration of these advanced diagnostic techniques into routine
veterinary practice emphasizes the importance of continuous education and training of
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veterinarians and theriogenologists. Ensuring that practitioners are adept in the proper and
safe use of these technologies is critical to optimizing their utility and improving clinical
outcomes.

In summary, while the diagnosis of canine pregnancy loss remains a challenge in
veterinary medicine, ongoing research and technological advances provide valuable tools
and insights. The future of canine prenatal care will benefit from the continued development
of diagnostic techniques and the commitment of veterinarians to improving their skills and
knowledge.
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