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Abstract. The relevance of this study lies in the necessity to evaluate the effectiveness of surgical
treatment for pyometra in dogs, employing sonographic diagnosis. Pyometra, a common uterine
infectioninfemaledogs,canleadtolife-threatening complications suchassepsisandkidneydamage
if left untreated. Ultrasound imaging, a non-invasive and effective diagnostic tool, plays a crucial
role in the early detection of pyometra and can identify potential post-operative complications
following ovariohysterectomy. This study aimed to identify the ultrasound characteristics of the
abdominal cavity in dogs affected by pyometra and to compare the postoperative ultrasound
features of the abdominal cavity following ovariohysterectomy over time in a group of animals
with and without complications. The primary research method involved a sequential and targeted
ultrasound examination of the abdominal cavity in dogs diagnosed with pyometra. Subsequent
ultrasound examinations were performed during ovariohysterectomy and at 1, 5, and 10 days
postoperatively. It was established that the pathologically altered uterus on ultrasound often
exhibited characteristics of an enlarged, distended tubular structure with anechoic or hypoechoic
content. Ultrasound examination of affected dogs also demonstrated diagnostic effectiveness
in cases of visualising intrauterine fluid, even when the uterine size was within normal limits.
The use of ultrasound diagnostics allowed for the timely detection of pyometra at early stages,
significantly improving the effectiveness of subsequent treatment. Ovariohysterectomy proved to
be the most effective treatment method for dogs with pyometra, promoting the normalisation of
vital functions as early as 2-3 days post-surgery, which reduced the risk of recurrence. Dynamic
ultrasound examination of the abdominal cavity after surgery ensured timely adjustment of
treatment measures and improved prognosis for patients. The established facts have practical
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significance for veterinarians, which will contribute to improving the quality of pyometra diagnosis
in dogs, the effectiveness of their treatment, and reducing mortality

Keywords: uterine pathology; ultrasound diagnosis; surgical intervention; postoperative period;

intrauterine fluid; complications

Introduction

Pyometra is a common condition in adult female
dogs, caused by an acute or chronic bacterial
infection of the uterus. This pathology is char-
acterised by the accumulation of inflammatory
exudate within the uterine cavity and presents
with various clinical signs. Pyometra most com-
monly occurs in females during the luteal phase
of the cycle due to high levels of progesterone,
which plays a key role in its development. The
diagnosis is based on medical history, physical
examination, laboratory tests, and results from
radiography and/or ultrasound, which reveal an
enlarged, fluid-filled uterus. Delayed diagno-
sis of pyometra, when the kidneys are already
damaged, can lead to irreversible consequences
for their function.

B. Gasser et al. (2020) demonstrated the
potential for multiple organ dysfunction as a
consequence of sepsis and endotoxemia, which
can be life-threatening. This research high-
lighted the importance of early diagnosis of
pyometra to prevent serious complications. In
this context, ultrasound imaging emerges as an
accurate method for diagnosing pyometra in
dogs. Pathological changes in the uterus, such
as endometrial hyperplasia, can lead to infer-
tility in dogs. These conditions may be collec-
tively referred to as “pyometra” or considered
as a symptom complex of endometritis with
the accumulation of purulent exudate in the
uterine cavity. Pyometra in dogs remains one
of the most common and serious reproductive
pathologies. In recent years, numerous stud-
ies have been dedicated to improving diag-
nostic and treatment methods for this disease.
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Scientists have investigated clinical and ul-
trasound indicators for the early diagnosis of
septic acute kidney injury in female dogs with
pyometra, underscoring the importance of
timely diagnosis.

S. Ahn et al. (2021) compared clinical and
inflammatory parameters in dogs with pyomet-
ra before and after ovariohysterectomy, empha-
sising the importance of surgical intervention.
Their research highlighted that surgery is the
key treatment for pyometra, contributing to
the normalisation of vital functions in dogs as
early as 2-3 days postoperatively. P.R. Batista et
al. (2022) evaluated the use of Doppler ultra-
sonography to assess females receiving medical
treatment for pyometra, emphasising the effec-
tiveness of this method. Doppler ultrasonog-
raphy allowed for the detection of changes in
uterine blood flow, which is an important in-
dicator for determining the animal’s condition
and treatment effectiveness.

Ukrainian researchers have also made sig-
nificant contributions to the study of pyometra.
P.M. Sklyarov & V.V. Piatibrat (2021) reviewed
the diagnostic aspects of pyometra in female
dogs, providing an overview of current infor-
mation on this topic. Their study includes a
detailed analysis of diagnostic methods used in
Ukraine and their comparison with internation-
al standards. D.V. Zarutska (2022) investigated
the application of ultrasound for the diagnosis
of pyometra in dogs, confirming its high di-
agnostic value. Her research highlighted that
ultrasound diagnostics allows for the timely
detection of pathological changes in the uterus
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and the presence of intrauterine fluid, even in
cases where uterine size is within normal lim-
its. In recent studies, scientists have focused
on various aspects of pyometra development.
R. Hagman (2022) updated information on
pyometra in small animals, including new ap-
proaches to diagnosis and treatment. His re-
search showed that a comprehensive approach
to the diagnosis and treatment of pyometra can
significantly reduce mortality from this disease.

M.K. Nilsson et al. (2023) investigated the
sonographic features of uncomplicated post-
operative abdominal conditions in dogs treat-
ed for pyometra via ovariohysterectomy. Their
study confirmed that ultrasound imaging is a
valuable tool in monitoring the post-operative
condition of patients. A.J.R. Peixoto et al. (2023)
examined the impact of clinical presentation,
the presence of systemic inflammatory re-
sponse syndrome (SIRS), and organ dysfunc-
tion on mortality in female dogs with pyometra,
highlighting the importance of a comprehen-
sive approach to the treatment of this disease.
Their research confirmed that timely diagnosis
and adequate treatment significantly increase
the chances of a successful recovery.

E. Porowska et al. (2018) argued that in the
current context of veterinary medicine, it is
important to implement new technologies and
diagnostic methods that ensure high accuracy
and timeliness in disease detection. The de-
velopment of ultrasound diagnostics opens up
new opportunities for veterinarians in diagnos-
ing reproductive pathologies, such as pyometra,
allowing for a significant improvement in the
quality of treatment. The application of mod-
ern diagnostic and treatment methods not only
increases the effectiveness of therapy but also
reduces the risk of complications and mortality
in animals. Thus, the study of the effectiveness
of surgical treatment of pyometra using ultra-
sound diagnostics is a relevant and important
area of research. Therefore, pyometra in female

dogs is a serious disease that requires timely
diagnosis and adequate treatment. Ultrasound
diagnostics emerges as an important tool in the
early detection and monitoring of this disease.
Surgical treatment, supported by modern diag-
nostic methods, can significantly increase the
chances of a successful recovery.

This study aimed to evaluate the effective-
ness of surgical treatment of pyometra in dogs
using sonographic diagnosis. The objectives of
the study included the analysis of the effec-
tiveness of ultrasound diagnosis in the early
detection of pyometra, the assessment of clin-
ical outcomes following surgery, and the com-
parison of the obtained data with previously
described facts in the literature.

Literature Review

Pyometra accounts for over 87% of gynaeco-
logical pathologies in dogs. In 80% of cases in
female dogs, this condition is caused by false
pregnancy, chronic genital inflammation, and
functional disorders such as uterine atony and
hypotonia (Zarutska, 2022). Pyometra is a po-
tentially life-threatening condition and can
have fatal consequences due to toxin poisoning
(endotoxemia), the development of peritonitis,
and systemic sepsis. P.M. Sklyarov & V.V. Piat-
ibrat (2021) found that in most cases, Escheri-
chia coli is often the cause of purulent uterine
inflammation.

According to R. Rautela & Katiyar (2019),
the disease is not seasonal and can occur due to
abnormal sexual cycles, missed matings, patho-
logical births, medication effects, and other
factors. Inflammatory processes in the uterus
are often accompanied by mastitis, forming
the symptom complex “endometritis-mastitis”.
V. Sachan et al. (2019) established that cats with
polycyclic cycles have an increased risk of py-
ometra. This disease can develop at different
ages, even immediately after oestrus during the
luteal phase. On average, pyometra is detected
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in animals aged 5-6 years, but this pathology is
recorded in females from 8 months of age and
throughout life (13-16 years). The incidence in-
creases with age, the older the animal, the more
likely the pathology. In pyometra, conditions are
created in the uterine cavity that adversely affect
the survival, movement, and viability of sperm.

The primary cause of endometritis and py-
ometra is attributed to the influence of infec-
tion that enters during oestrus. Depending on
the aggressiveness of microorganisms and the
resistance of genital tissues, the symptoms of
the disease can vary from obvious to hidden.
Treating endometritis and pyometra is a com-
plex task. L. Llazani et al. (2021) demonstrated
that pyometra in dogs is one of the most com-
mon reproductive disorders found in female
dogs, especially during dioestrus and the dom-
inant progesterone phase of the oestrus cycle.
This is an accumulation of exudate in the uter-
ine lumen, which usually occurs during or after
a cycle with high progesterone levels. Symp-
toms of this disorder include weakness, loss of
appetite, increased thirst and urination, vomit-
ing, and abnormal vaginal discharge.

Depending on the nature of the exudate
in the uterine cavity, inflammatory processes
can be classified as serous, catarrhal, purulent,
fibrinous, or haemorrhagic. N.P. Ovcharuk &
0.0. Kravchuk (2016) established that pyomet-
ra can manifest in either acute or chronic forms,
with symptoms that may be clinically apparent
or subclinical.

It has been demonstrated that the patho-
logical changes in the uterine tissues are de-
pendent on the type of pathogen and the im-
mune response of the organism. In cases of
serous and catarrhal endometrial inflamma-
tion, erythema of the swollen mucosa is ob-
served, accompanied by the discharge of serous
exudate. Haemorrhages of various types can be
visualised within the uterine tissues. Ulcera-
tions form on the surface of the endometrium
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following the detachment of necrotic tissues.
Changes in the glandular part of the endome-
trium are characterised by infiltration, dilata-
tion of the glands, thinning between them, fill-
ing the cavity with secretion, and the formation
of cysts. The walls of the blood vessels undergo
thickening, the lumen becomes narrower, and
there is evidence of obliteration and calcifica-
tion (Hagman, 2018).

A.J.R. Peixoto et al. (2023) found that py-
ometra is characterised by the discharge of
brown mucus from the vaginal opening with
admixtures of exudate. With an open cervical
canal, exudate constantly flows out of the body,
whereas with a closed canal, the exudate accu-
mulates in the uterine cavity, leading to asym-
metry of the uterine horns, their adhesion, and
the detection of fluctuation during rectal exam-
ination. During oestrus, the exudate discharge
increases. During mating, fertilisation does not
occur, even with an intact sexual cycle.

With a prolonged course of these diseas-
es, deep morphological changes in the uterine
wall occur, leading to infertility in animals. If
untreated, pyometra can be fatal. Weakened
uterine contractility can be caused by various
factors such as lack of exercise, poor nutrition,
diseases of other organs, as well as pathological
complications of pregnancy, including a large
number of foetuses, foetal hydrops, retention of
foetal membranes, metritis and endometritis,
and the development of ovarian cysts. All of the
above factors can eventually lead to pyometra.

In most cases, treatment of any form of py-
ometra typically involves surgery, as this meth-
od is more effective and the risk of recurrence
is nearly eliminated (Pailler et al., 2022). Typi-
cally, the diagnosis of uterine inflammation in-
cludes an analysis of the medical history, clin-
ical manifestations, and the conduct of special
examinations such as ultrasound and radiog-
raphy. M. WozZna-Wysocka et al. (2021) deter-
mined that timely diagnosis and treatment of
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pyometra significantly increase the likelihood
of animal survival. The diagnosis of “pyomet-
ra” is established taking into account the an-
amnestic data, clinical symptoms, general ex-
amination, results of general and biochemical
analysis, and ultrasound of the uterus.

The disease is easily differentiated in typ-
ical cases, but in the absence of visible vaginal
discharge, diagnosis is difficult, especially if
the medical history and clinical symptoms are
unclear. As R. Hagman (2022) demonstrated,
palpation can detect a distended, segmented
uterus, making radiography unnecessary, as it
does not always provide clear results.

N. Lansubsakul et al. (2022) established
that bacteriological analysis of vaginal dis-
charge is not effective for diagnosis, as similar
microorganisms can be present in healthy dogs.
Palpation of the abdominal wall can reveal an
enlarged uterus. Visual diagnosis is quite use-
ful for determining the size of the uterus and
ruling out other possible causes of its enlarge-
ment. According to research by R.S. Kumar et
al. (2023), radiography often shows the pres-
ence of a large tubular structure in the anter-
oposterior part of the abdominal cavity. The
ultrasound method is better at detecting patho-
logical changes, such as the size of the uterine
cavity, especially when exudate is present and
the diameter of the uterus remains within nor-
mal limits; changes in the tissues of the uterus
(thickening) and ovaries (cysts).

L.E. Lavin & L.C. Maki (2023) established
that among the possible differential diagno-
ses, mucometra, hydrometra, and hematometra
should be excluded, as they present with similar
symptoms and cause similar results on ultra-
sound examination of the uterus. Vaginal cytol-
ogy often reveals marked signs of degeneration
in leukocytes, neutrophils, macrophages, plas-
ma cells, and lymphocytes, but phagocytosis
of bacteria is not always observed. N. Lansub-
sakul et al. (2022) noted that vaginoscopy can

be useful for establishing the origin of vaginal
discharge and excluding other pathologies, but
its use is not typical in new clinical settings.

A preliminary diagnosis of this disease
is made based on the medical history, results
of clinical and gynaecological examinations,
blood tests (haematological and biochemical),
and results of ultrasound or radiographic ex-
amination. Confirmation of the diagnosis of
pyometra occurs through macroscopic and his-
tological analysis of the uterus and ovaries after
surgery, as well as through bacteriological anal-
ysis of the uterine contents.

The chronic form of pyometra may man-
ifest without clear visible signs (subclinical).
The diagnosis of subclinical pyometra can be
established using ultrasonography. S. Ahn et
al. (2021) proved that the traditional method
of treating pyometra is the surgical removal of
the uterus along with the ovaries, which allows
for the rapid and final removal of the patholog-
ical contents of the uterus and the cessation
of toxins entering the general bloodstream.
The disadvantages of surgery include the risk
of anaesthesia and the factors of sterility. The
optimal and safest way to treat pyometra is sur-
gical removal of both the ovaries and the infect-
ed uterus, known as ovariohysterectomy. This
procedure is also commonly used to sterilise
females to prevent the occurrence of pyometra.

Research by V. Suchan et al. (2019) has
shown that the simultaneous removal of the
uterus and ovaries is the most effective meth-
od of treatment, as it eliminates the source of
infection, preventing the possibility of the dis-
ease recurring. Many experts argue that surgical
treatment is the only reliable method for treat-
ing the accumulation of purulent exudate in
the uterine cavity in dogs with a closed cervix.
However, the technique of ovariohysterectomy
differs from female sterilisation, as it needs to
be performed in such a way that the uterine
contents do not enter the abdominal cavity.
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If this condition is not met, it can lead to the
development of peritonitis and, consequently,
the need for additional antibiotic therapy, and
in severe cases, additional surgery to clean and
drain the abdominal cavity, which can lead to
the formation of adhesions in the postoperative
period. In any case, whether performed by a ret-
rograde or direct method, the uterus is removed
along with the cervix, leaving only the vaginal
stump in the abdominal cavity. If the cervix
with the stump is left in the abdominal cavity,
there is a risk not only of pyometra recurring
but also of developing cervical cancer.

C.H. Santana & R.L. Santos (2021) found
that pyometra is a common disease in unmated
female dogs. Approximately 20-25% of unmat-
ed females develop the condition before the age
of 10. The recommended treatment is ovario-
hysterectomy. Complications such as perito-
nitis, urinary tract infections (UTIs), wound
infections, and even death after surgery have
been recorded in approximately 25% of cases.
If signs of complications arise, an ultrasound
examination of the abdominal cavity is usually
performed to rule out peritonitis, abscessation
of the cervix, bleeding, and/or UTI. However,
the echographic characteristics of a normal
postoperative abdomen may overlap with po-
tential pathological findings. Common surgical
reactions, such as hyperechoic fat, pneumop-
eritoneum, peritoneal effusion, and postop-
erative ligature absorption, can be difficult to
distinguish from postoperative peritonitis and
cervical abscessation (Nilsson et al., 2023).

After a comprehensive review of the availa-
ble literature, few published studies were found
that describe the echographic characteristics of
the abdominal cavity following ovariohyster-
ectomy in dogs for the treatment of pyometra.
To date, only a few studies have described the
typical echographic pattern of the abdomen in
dogs after any surgical procedure. Therefore,
veterinary clinicians may find it difficult to
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determine whether the observed reactions dur-
ing an ultrasound examination are part of the
normal postoperative process or indicative of
postoperative complications.

Materials and Methods

The study was conducted following ethical
standards and principles of humane animal
care. All procedures, including diagnostics and
surgery, were performed by accepted veterinary
medical standards and the recommendations of
the TASP Guidelines for the Use of Animals in
Research (n.d.). All dog owners provided writ-
ten informed consent for the inclusion of their
animals in the study and the performance of
all necessary medical procedures. All animals
received adequate pre-operative preparation,
anaesthesia, and postoperative care, tailored
to their individual needs and promoting rapid
recovery from surgery.

All examinations were performed on 23
March 2021, according to a standard protocol
and were conducted in B-mode using a GE (Logiq
E9) ultrasound machine with a linear transduc-
er (9-11 MHz). The GE LOGIQ E9 ultrasound
system is a modernised version of the previous
generation flagship LOGIQ 9 equipment from
the American company GE (General Electric).
During ultrasound scanning, all dogs were po-
sitioned in a supine position. The standardised
ultrasound examination procedure began with
A-FAST (Abdominal Focused Assessment with
Sonography for Trauma) to detect free fluid. If
an abdominal fluid score (AFS) was detected,
this information was recorded in the patient’s
medical history. Following A-FAST, an assess-
ment of the upper abdomen was performed to
detect the presence of pneumoperitoneum.

Several statistical methods were employed
to analyse the data, appropriate to the type and
nature of the data collected. Descriptive sta-
tistics were used to calculate mean, standard
deviation, median, minimum, and maximum
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values for quantitative variables such as hae-
matological and biochemical blood parameters.
To compare mean values between groups, an
independent samples t-test or Mann-Whitney
U test was used. Correlation analysis was used
to assess the relationship between clinical and
laboratory parameters, employing Pearson’s or
Spearman’s correlation coefficient. Regression
analysis helped to identify dependencies be-
tween different factors, and analysis of variance
(ANOVA) was used to compare mean values in
more than two groups. All statistical analyses
were performed using SPSS software (version
25) or R (version 4.0.2), with the significance of
differences considered statistically significant
at a p-value of <0.05.

A convenience sample of privately owned
dogs exhibiting clinical signs typical of py-
ometra, including vaginal discharge, polyuria,
polydipsia, loss of appetite, vomiting, lethargy,
fever, and visually confirmed purulent content,
were included in the study following informed
consent from the owners. The study popula-
tion consisted of female dogs — patients of the
veterinary clinic over the past six months and
diagnosed with pyometra based on the results
of clinical and laboratory examinations. The
progression of pyometra in dogs was assessed
based on the conducted studies.

Most of the studies were conducted on an-
imals with clinical signs typical of pyometra,
which were hospitalised with obvious symp-
toms of the disease. The diagnosis of pyome-
tra was based on the results of medical histo-
ry, clinical and laboratory examinations, and
analysis of morphological and biochemical
blood parameters using standard methods.
For this purpose, an automated haematology
analyser Sysmex XS-1000i (Japan) was used to
count the number of erythrocytes, leukocytes,
and thrombocytes, and a biochemical analyser
Roche Cobas c¢311 (Switzerland) was used to
determine the levels of urea, creatinine, total

protein, and other parameters. Ultrasound ex-
amination of the uterus and ovaries was used
for additional diagnostic clarification. An as-
sessment of the animals’ living conditions and
the nature of their care, including an analysis
of their diet, was also conducted. Most of the
animals (six individuals) were kept in outdoor
environments, while four were housed indoors.
The dietary regimens of the animals varied.
All animals exhibited satisfactory feeding and
housing conditions.

The clinical examination involved a gener-
al physical examination of the animals present-
ed to the clinic, taking into account their breed
and age. This included inspection, percussion,
and palpation, determination of habitus and
constitution, assessment of limbs, condition
of all body systems, measurement of body
temperature, and assessment of pulse and res-
piratory rate. The general condition of the sick
animals was assessed by visual examination.
The diagnosis was established using bimanual
palpation, revealing an enlarged and thickened
uterus, sometimes with the presence of ampul-
lary dilations and septa. Ultrasound diagnosis
was used to confirm the diagnosis, showing an
enlarged uterus with a hypoechoic structure.
When making a diagnosis, the main physiologi-
cal parameters, the general condition of the an-
imal, the condition of the mucous membranes,
the condition of the hair coat, changes in food
and water intake, and the nature of the vaginal
discharge were taken into account.

Preoperative preparation involved sub-
cutaneous injection of atropine sulphate in a
0.1% solution at a dose of 0.2-0.5 mL depend-
ing on the weight of the dog, intramuscular
injection of diphenhydramine in a 1% solution
(1-2 mL) and acepromazine in a 2% solution
(0.5 mL/10 kg weight). For general anaesthesia,
a 2% solution of xylazine was used at a dose
of 0.1-0.15 mL/kg. Before surgery, the surgi-
cal field was disinfected. Access to the surgical
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area was gained along the linea alba at the lev-
el of the posterior pair of mammary glands,
performing a supravaginal extirpation of the
uterus together with the ovaries. For premedi-
cation 30 minutes before the main anaesthesia,
atropine sulphate at a dose of 0.1-0.5 mL/10 kg,
diphenhydramine at a dose of 0.2 mg/kg, and
xylazine at a dose of 0.15 mL/kg were used. Ket-
amine was utilised as the primary anaesthetic
at a dose of 1 mL/kg. The animal was secured on
the surgical table in a supine position.

The surgical procedure involved a laparot-
omy along the linea alba, during which, after
incision of the skin, muscle layer, and perito-
neum, the uterus was carefully exteriorised,
avoiding the possible rupture of it and its blood
vessels. After the uterus was fully exteriorised
and placed on a sterile surgical drape, using
a haemostatic clamp, the mesovarium was
punctured beneath the ovarian-uterine artery.
A haemostat was then applied to the ovarian
pedicle, and a catgut suture was placed above
the clamp. A second clamp was similarly posi-
tioned at the uterotubal junction, and a suture
was applied beneath this clamp. Using this liga-
ture, the uterine artery was ligated and severed
between the two clamps. After that, the broad
ligament of the uterus was incised outside the
uterine artery up to the body of the uterus, al-
lowing the uterine horn to be freely retracted
backwards. The same actions were performed
on the other uterine horn.

Before performing the amputation of the
uterus, the anterior portion of the abdominal
wall wound was closed using several individual
sutures to prevent the evisceration of internal
organs. A haemostatic clamp wrapped in gauze
was placed at the level of the cervix, and the
longitudinal arteries of the cervix (the uter-
ine-vaginal arteries) were ligated. Subsequent-
ly, a tight ligature was applied as a transverse
stitch around the entire body of the uterus,
positioned approximately 2-3 c¢cm below the
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haemostatic clamp. The excision was carried
out along the posterior line of the haemostat-
ic clamp. Prior to excision, a gauze swab was
placed beneath the incision site. The stump was
treated with iodine, creating a groove to fold
the uterine wall inward before suturing. Finally,
the stump was dusted with an antibiotic and re-
introduced into the abdominal cavity.

All dogs included in the study underwent
three consecutive standardised ultrasound ex-
aminations of the abdominal cavity. These ex-
aminations were conducted the day after surgery,
on the 5th day post-surgery, and on the 10th day,
which was also the day of suture removal. Ultra-
sound examinations were performed according
to a standard protocol using a GE ultrasound
machine (Logiq E9) and a linear transducer (9-
11 MHz) in B-mode. The dogs were in the supine
position during the ultrasound examination.

The protocol for the ultrasound examina-
tion began with the performance of A-FAST
(Abdominal Focused Assessment with Sonog-
raphy for Trauma) to detect free fluid. If ab-
dominal fluid was identified, this information
was recorded in the patient’s medical history.
Following A-FAST, an assessment of the upper
abdomen was conducted to check for pneu-
moperitoneum. The video of the cervical hinge
was taken in both longitudinal and transverse
planes, from left to right and caudally to crani-
ally, respectively. Static images were utilised to
capture the maximum longitudinal size of the
cross-sectional area of the medial iliac lymph
nodes, obtained using a transducer positioned
ventrolaterally on the dog’s body and angled
at approximately 45° to the mid-sagittal plane.
The video loop in the sagittal plane over the left
and right areas of the mesovarium was recorded
from a lateral to a medial direction.

Results and Discussion

In this study, ultrasound examinations were
performed on 10 dogs with a confirmed
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diagnosis of pyometra. It was found that in 85%
of cases, the pathologically altered uterus had
the characteristics of an enlarged, distended
tubular structure. In 15% of cases, despite the
normal size of the uterus, ultrasound examina-
tion revealed the presence of intrauterine fluid.

Following ovariohysterectomy, within 2-3
days post-surgery, 90% of dogs showed improve-
ment in their overall condition, normalisation
of vital functions, and the absence of clinical
signs of disease. According to an ultrasound ex-
amination 10 days post-surgery, all animals had
a stable condition and no complications. At the
same time, the study confirmed that the clini-
cal manifestations of pyometra in female dogs
depend significantly on the state of the cervix,
i.e., whether it is open or closed. An open cervix
allows the drainage of purulent fluid, whereas
with a closed form, such discharge is not ob-
served, leading to more severe symptoms due
to endotoxemia and an increase in uterine size.

Purulent inflammation of the uterine lin-
ing was accompanied by vaginal discharge,
which varied in colour from light red to brown.
However, these discharges may not be pres-
ent, depending on the degree of cervical open-
ing. Pyometra is characterised by thick, puru-
lent discharges of a yellowish-red, brown, or
dark brown colour with a foul odour, although
sometimes odourless, as found in 80% of cas-
es. General nonspecific symptoms included loss
of appetite, general weakness, excessive thirst,
frequent urination, vomiting, fever, tachycar-
dia, and tachypnoea. In cases of severe intox-
ication, hyperthermia, lethargy, and diarrhoea
may be observed, especially with severe sys-
temic inflammatory response syndrome.

With the open form, external signs can be
detected due to vaginal discharge. The closed
form often manifests with severe symptoms due
to an enlarged uterus and endotoxemia. Sepsis,
toxaemia, shock, elevated body temperature,
significant abdominal distension, and tension

of the hair coat may occur. Ultrasound has been
established as the most accurate method for di-
agnosing pyometra, allowing the detection of
even small amounts of intrauterine fluid and
abnormal changes in the ovaries and uterine
tissues. Ultrasound shows a swollen uterus with
anechoic cysts due to pus accumulation. Histo-
pathological analysis revealed cystic endome-
trial hyperplasia, wall thickening, inflammatory
cells, and bacterial colonies.

E. Porowska et al. (2018) demonstrated that
the severity of clinical signs depends on the
degree of cervical opening, which may be suffi-
cient for drainage of the pathological exudate.
Purulent endometritis is accompanied by vagi-
nal discharge of red and brown colour. This se-
cretion is characteristic of inflammation of the
uterine lining, but its amount directly depends
on the degree of cervical opening, and in some
cases is completely absent. In cases of pyometra,
the discharge has a thick, purulent consistency,
ayellowish-red, brown or dark brown colour, and
a foul odour, but may sometimes be odourless.

In 80% of cases, such discharges were
detected. Animals often exhibited general
non-specific symptoms, such as loss of appe-
tite, general weakness, increased thirst, in-
creased urination, vomiting, fever, tachycardia,
and tachypnoea. Lethargy and diarrhoea were
also observed among these clinical signs, espe-
cially with the development of severe systemic
inflammatory response syndrome. Hyperther-
mia in more than 20% indicated the presence
of fever. Temperature increased in the early
stages of the disease but then often returned to
normal or lower values. The animal’s condition
and the condition of its coat depended on how
quickly the pathological process progressed.
Occasionally, intoxication, severe anaemia, and
shock were observed.

According to R. Hagman (2018), pyometra
in female dogs can be classified into two forms
based on the condition of the cervix: closed
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and open. The clinical manifestations in cases
where the cervix is closed are often more severe
than in those where it is open, as the animals
experience an increase in uterine size and esca-
lating endotoxemia. Such pathological changes
frequently lead to uterine rupture and provoke
the development of sepsis. In the closed form
of purulent inflammation of the endometrium,
the clinical symptoms are not pronounced in
the initial stages of the disease and typically ap-
pear only after general intoxication. In cases of
severe intoxication, hyperthermia, significant
abdominal distension, and a ruffled coat may
be observed. D. Talukdar et al. (2022) demon-
strated that among the symptoms of pyometra
with a closed cervix, depression, lethargy, vom-
iting, septicaemia, toxaemia, and shock may
occur. The researchers emphasised that sepsis
and life-threatening toxicosis necessitate the
immediate removal of the source of pathogenic
microorganisms through the administration of
appropriate antibacterial agents.

V. Sachan et al. (2019) found that female
dogs with pyometra can experience an increase
in white blood cell count to levels ranging from
15,000 to 60,000/mm?®. In the “closed” form of
pyometra, ultrasound and X-ray examinations
revealed a fluid-filled uterus, and histological
examination of the uterine horns and body
showed cystic endometrial hyperplasia, wall
thickening, and inflammatory cells in the glan-
dular and endometrial areas, as well as bacterial
colonies. Along with pyometra, a significant in-
crease in the number of macrophages and neu-
trophils in the endometrium was observed. In
most situations where pyometra is suspected,
ultrasonography is used for diagnostic imag-
ing. Using this method, accurate information is
obtained about the size, wall thickness of the
uterus, the presence of cysts or fibrosis in the
endometrium, and the presence of uterine flu-
id. The detection of uterine blood vessels, ac-
cording to R.G.C. Xavier et al. (2024), helps to
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differentiate pyometra from mucometra in cas-
es where the uterus is filled with fluid.

A.K. Ahuja et al. (2019) demonstrated that
ultrasonography is the most accurate meth-
od for diagnosing pyometra, as it allows for a
qualitative and quantitative assessment of the
uterine condition. In cases of pyometra, the
uterus is usually swollen, and anechoic cysts
are visualised due to the accumulation of pus.
G. Mantziaras & G. Luvoni (2020) found that
the advantage of ultrasonography is the abili-
ty to detect even small amounts of intrauterine
fluid, as well as abnormal changes in the ovaries
and uterine tissues. Depending on the degree of
uterine involvement, the ultrasound signs of
pyometra may vary. Areas of uterine damage
may appear as hypoechoic or anechoic regions.
For example, with moderate uterine involve-
ment, the uterus may appear as a hypoechoic,
almost round structure, located ventrally and
ventrolaterally to the anechoic urinary bladder
on transverse scanning.

R.S. Kumar et al. (2023) determined that
cystic endometrial hyperplasia (CEH), which
precedes the development of pyometra, can ap-
pear as small, fluid-filled cysts on an ultrasound
of the endometrium. Transabdominal ultra-
sonography is an effective method for diagnos-
ing the closed form of pyometra. Characteristic
signs include multiple anechoic cysts with al-
tered uterine wall thickness. Thus, ultrasound
can be used as a rapid and non-invasive method
for detecting uterine pathologies such as CEH
and pyometra.

R.G.C. Xavier et al. (2024) noted that in
clinically healthy animals, the anatomical and
topographical position of the uterus can com-
plicate its visualisation using ultrasonography,
as the cervix and body of the uterus are locat-
ed posteriorly in the pelvic cavity, between the
loops of the intestine, while the uterine horns
are situated above the bladder in the abdomi-
nal area. Meanwhile, a full urinary bladder can
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create an acoustic window by displacing the in-
testinal loops, facilitating the visualisation of a
uterus with limited content or a healthy uterus.
However, if the uterus is located higher than a
full urinary bladder, most often only the cervix
and body of the uterus can be seen, which on
the ultrasound appear as elongated structures
with a hypoechoic structure. Identifying the
uterine horns on the sonogram can be chal-
lenging, as they are often indistinguishable
from the intestinal loops. Nevertheless, when
there are secretions, even with a small amount
of mucus, the uterine horns can be readily
visualised. During ultrasonography, they ex-
hibit smooth walls of moderate echogenicity,
and no cavities are observed. In the case of
inflammatory processes within the uterus, the

cavities of the horns may fill with inflammatory
exudate, leading to an increase in horn diame-
ter. The presence of exudate within the cavities
of the uterine horns can be clearly visualised
from any point on the abdominal wall during
ultrasonography.

Typically, female dogs with pyometra ex-
hibited characteristic ultrasonographic findings
that included enlarged uterine horns, which
appeared as round anechoic structures located
beneath the urinary bladder. The uterine body
could also be enlarged, with anechoic content
in the horn cavities, which could be homogene-
ous or heterogeneous. The uterine walls were
usually of increased echogenicity and heter-
ogeneous, and thickening of the endometrial
walls was also observed (Fig. 1).

Figure 1. Ultrasound image of pyometra in female dogs
Note: arrows in the figure indicate the pathological process within the uterus in cases of pyometra

Sourse: author’s material

Ultrasonography proved to be informative
in detecting intrauterine fluid even when the
diameter of the uterus remained within normal
limits. Additionally, it had the advantage of de-
tecting further pathological changes in tissues
and ovaries, such as ovarian cysts or cystic en-
dometrial hyperplasia. During the study, a sit-
uation arose where the left uterine horn was
enlarged to 4.3 cm, as seen on a transverse sec-
tion, and it had hypoechoic content, indicating
the presence of pyometra.

S.Ahnetal. (2021) concluded that endome-
tritis in carnivores is rarely responsive to con-
servative treatment and recommended surgical
treatment - ovariohysterectomy. M.K. Nils-
son et al. (2023) insisted that the most effective
method of treatment and prevention of recur-
rences is a combination of ovariohysterectomy
and antibiotic therapy. This method allowed
for rapid removal of purulent content from
the uterus and reduced the manifestation of
intoxication of the organism. However, it has
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its drawbacks. Firstly, surgery is always asso-
ciated with the risks of anaesthesia and post-
operative complications. Secondly, ovario-
hysterectomy involves the sterilisation of the
female, which is not optimal for breeding or
purebred animals kept for breeding. Despite
the widespread use of ovariohysterectomy, it
has its risks and leads to a complete loss of the
female’s reproductive function.

The blood vessels supplying the uterus are
located on both sides: on one side is the ovar-
ian-uterine artery, on the other - the uterine
artery. A collateral branch of the posterior aorta
is the ovarian-uterine artery, which penetrates
the mesovarium and branches into two parts:
one supplies the ovary, and the other supplies
blood to the anterior part of the uterine horn
and broad uterine ligament. This artery con-
nects anteriorly with the ovarian artery, poste-
riorly with a branch of the vaginal artery. Dur-
ing pregnancy and pyometra, the uterine artery
increases significantly in size. During all stages
of the operation, special care was taken to in-
teract with the uterus, which contains purulent
content. Accidental movements of the instru-
ments can lead to perforation of the uterus and
leakage of pus into the abdominal cavity. Ade-
quate anaesthesia during surgery for pyometra
is critically important, as it provides continu-
ous monitoring, and prevents complications

that may arise due to impaired cardiovascular,
respiratory, and haemostatic functions. Since
pyometra causes toxic effects on all organs, the
choice of anaesthetics should be based on pre-
vious clinical studies of the animal.

This study sought to describe the postoper-
ative ultrasonographic features of the cervical
stump, mesovariumligatures, medialiliac lymph
nodes, and surrounding abdominal tissues at
various time points following surgery in a group
of dogs with pyometra and a group of dogs with-
out postoperative complications. The hypothe-
ses predicted that the size and other character-
istics of the cervical stump, mesovarium region,
and medial iliac lymph nodes would differ at
three different time points of examination.

The ultrasound examination revealed
the following. Assessment of abdominal flu-
id volume showed a decrease by the 10" day
compared to the 1%t and 5" days post-surgery.
On the 1% and 5™ days, free fluid was found in
60% and 50% of dogs, respectively, while after
10 days, fluid was found in only 20% of dogs.
Pneumoperitoneum was observed in 30% of
dogs on the 10th day compared to 90% and 70%
at the previous control points. The results of
the assessment of abdominal fluid volume and
the number of dogs with free fluid and pneu-
moperitoneum at three examination points are
presented in Table 1.

Table 1. Assessment of abdominal fluid and the number of dogs
with free fluid and pneumoperitoneum at three time points after ovariohysterectomy
in 10 female dogs diagnosed with pyometra

Parameter Day 1, quantity (%) Day 5, quantity (%) Day 10, quantity (%)
Free fluid 6 (60%) 5 (50%) 2 (20%)
Pneumoperitoneum 9 (90%) 7 (70%) 3 (30%)
Abdominal fluid indicator
0 6 (60%) 7 (70%) 9 (90%)
1 4 (40%) 5 (50%) 1(10%)
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Table 1. Continued

Day 5, quantity (%) Day 10, quantity (%)

Abdominal fluid indicator

Parameter Day 1, quantity (%)
2 2 (20%)
3 1(10%)
4 0 (0%)

0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)

Note: the assessment of the volume of abdominal fluid involved the following values: 0 — no fluid, 1 — the presence of
fluid in one quadrant of the abdominal cavity, 2 - in two quadrants of the abdominal cavity, 3 — in three quadrants of
the abdominal cavity, 4 — in all four quadrants of the abdominal cavity

Source: developed by the author

In all 10 dogs, the cervical stump was ex-
amined at all selected time points. The stump
had a mixed echogenicity with a hypoechoic
central region and a hyperechoic rim of vary-
ing thickness. There was a relationship between
body weight and the cross-sectional area of the
cervix. The area of the stump varied from 75 to
716 mm?® on the 1% day, from 156 to 887 mm? on
the 5th day, and from 108 to 558 mm? on the
10th day. Areas of the mesovarium were found
in all 10 dogs over the three days of observa-
tion. They appeared as hyperechoic heteroge-
neous areas with shadows at the edges or cen-
tral shadowing artefacts.

The cervical stump increased in size up to
the 5th day post-operatively compared to sub-
sequent days. The size of the mesovarium lig-
ature reaction remained stable at all selected
time points of the study. The study suggests that
the cervical stump, the reaction to mesovarium
ligatures, and the medial iliac lymph nodes can
be effectively visualised using ultrasonography
after ovariohysterectomy. It is noteworthy that
the details and size of the cervical stump varied
significantly between individuals.

All images and videos were stored, and vid-
eo loops were played to assess the margins of the
cervical stump and the reaction of the mesovar-
ium ligature. For measurements, frames with
the maximum cross-sectional area were used,
later defined as size. The maximum length of

the cervical stump was measured in the longi-
tudinal plane, placing the callipers at the level
of the ligature and the external cranial edge of
the hyperechoic area, defined as the cervix. The
maximum height of the cervix in the longitudi-
nal view was measured in two places — cranial
and caudal to the ligature, placing the callipers
at its extreme ventral and dorsal external edges.
In the transverse plane, a frame containing the
cervical stump at its maximum size was used.
At this point, measurements were taken of both
the maximum diameter (referred to as width)
and the orthogonal diameter (referred to as
height). The cross-sectional area of the cervical
stump was calculated by indicating the outer
hyperechoic edge at eight different points to
cover the area of interest. The maximum length
of the mesovarium reaction was measured par-
allel to the long axis of the transducer scanning
plane, placing the callipers on its outer hyper-
echoic edges. The point of its maximum height
was identified and measured perpendicular to
the length. The maximum height and length of
the medial iliac lymph nodes were measured on
still images. The characteristics of the cervical
stump, mesovarium reaction, and medial iliac
lymph nodes were documented.

The present study confirmed the effective-
ness of using ultrasound diagnostics for the
early detection of pyometra in dogs and for as-
sessing post-operative conditions. Ultrasound
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proved useful in detecting intrauterine fluid
even in cases where the size of the uterus was
within normal limits. Ultrasound examinations
conducted on the 1%, 5% and 10* days post-sur-
gery provided objective data on the animals’
condition and revealed even minor complica-
tions. This confirms the high diagnostic value
of ultrasound.

The results of the study showed that ovari-
ohysterectomy is the most effective method for
treating pyometra, contributing to the normal-
isation of vital functions as early as 2-3 days
post-surgery. This is consistent with the find-
ings of a study by S. Ahn et al. (2021), who also
emphasised the importance of surgical inter-
vention for the treatment of pyometra and the
improvement of clinical parameters in dogs.

In the study by B. Gasser et al. (2020), the
importance of timely diagnosis of pyometra
to prevent sepsis and kidney failure was not-
ed, confirming the value of ultrasound as a
rapid and non-invasive method. P.R. Batista et
al. (2022) evaluated the use of Doppler ultra-
sound to assess the condition of dogs after
medical treatment for pyometra, emphasising
that this technique also has high diagnostic
value, although it requires extensive training
and specialised equipment compared to tradi-
tional ultrasound.

A.J.R. Peixoto et al. (2023) highlighted the
importance of a comprehensive approach to
the treatment of pyometra, including the as-
sessment of systemic inflammatory response
and organ dysfunction, emphasising the need
for a multi-faceted diagnostic approach to im-
prove treatment efficacy and reduce mortal-
ity. PM. Sklyarov & V.V. Piatibrat (2021) and
D.V. Zarutska (2022) also confirmed the high
diagnostic value of ultrasound for detecting
pyometra in dogs and its complications. They
emphasised the need for early diagnosis and
timely surgical intervention to improve treat-
ment outcomes.
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Thus, the present study affirmed the ef-
fectiveness of ultrasound in the diagnosis of
pyometra and postoperative monitoring. Com-
parison with other studies showed that the re-
sults are generally consistent with the existing
literature, underlining the importance of ultra-
sound diagnosis and surgical treatment for re-
ducing mortality and improving the quality of
life of dogs with pyometra.

Conclusions

Pyometra in dogs is a dangerous infectious
disease that requires immediate diagnosis and
treatment to prevent complications such as
multiple organ dysfunction, particularly kid-
ney damage due to endotoxins. The study es-
tablished that ultrasound is a highly effective
method for detecting pyometra in dogs, allow-
ing for the timely identification of pathological
changes in the uterus and the implementation
of appropriate surgical intervention.

Ultrasound examinations performed using
a GE (Logiq E9) machine demonstrated high
informativeness and accuracy in the diagno-
sis of pyometra. Diagnostic criteria, includ-
ing the presence of purulent material in the
uterus, increased uterine size, and changes in
the uterine wall structure, correlated with the
results of clinical and laboratory investiga-
tions, confirming their reliability. A compari-
son of the effectiveness of different treatment
methods for pyometra revealed that ovario-
hysterectomy was the fastest and most effec-
tive method. After surgery, the inflammatory
process ceased immediately, which had a pos-
itive impact on the animal’s health. In most
cases, the normalisation of vital functions in
patients was observed within 2-3 days after
surgery, whereas with conservative treatment,
this period lasted up to 10 days.

Following surgical treatment, a series of
follow-up ultrasound examinations were con-
ducted to assess the state of the abdominal
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cavity and the healing process. Ultrasound
characteristics were established for each ex-
amination, including features of the cervical
stump and mesovarium, size and echogenic-
ity of the medial iliac lymph nodes, as well
as the presence of free peritoneal fluid and
pneumoperitoneum. In all dogs, the cervical
stump had a heterogeneous appearance with
a hypoechoic centre surrounded by hypere-
choic tissue.

It should be noted that ultrasound is a
non-invasive and rapid diagnostic method
for detecting pyometra, even small fluid col-
lections. Changes in the uterus on ultrasound
typically appeared as an enlarged, distended
tubular structure with anechoic or hypoechoic
content. Therefore, ultrasound is an effective
diagnostic tool for both qualitative and quan-
titative assessment of pyometra in female
dogs, significantly contributing to the treat-
ment process both during surgery and in the
postoperative recovery period.

Future research directions include analysis
of long-term outcomes after ovariohysterecto-
my and refinement of ultrasound techniques to
improve diagnosis and monitoring of animals
post-surgery.
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Dekhnych

OunjiHka pe3yJbTaTUBHOCTI XipyprigyHoro JikyBaHH:A
i3 3acrocyBanHsAM coHOrpadivHOI [iarHOCTHKH 3a MiOMeTPH B CO0AK

Irop Jexuuu
AcrmripaHT
[MonTaBchbKuit fepykaBHMIT arpapHuUii YHiBEpCUTET
36003, Bys. CkoBopoau, 1/3, m. [Tontasa, Ykpaina
https://orcid.org/0000-0001-5687-3765

AHoTalisl. AKTYyaJIbHICTh [OCTIIKEHHS TMojsirajia B HeOOXimHOCTI OIiHKM e(eKTUBHOCTI
XipypriuHoro aikyBaHHSI IioMeTpu B cobak i3 BUMKOPUCTAHHSIM COHOTpacdiyHOI iarHOCTUKMU.
[TliomeTpa € OIHi€I0 3 HANMOIIMPEHIMNX PEeNnpoAyKTMBHUX MAaTOJOTiM Yy CyK, IO Y BUIAAKY
3aIi3HiN0l AiarHOCTMKM MOXKE IMPU3BECTM OO0 PO3BUTKY HebGe3MeuHuX YCKIaJHEHb — CEeICUcy
Ta ypakeHHS HUPOK. YIbTPAa3ByKOBE OOCTEXEHHS € HeiHBa3UBHMUM Ta €(EeKTUBHUM METOIOM
JiaTHOCTUKY TIiIOMETpPH, SIKe € BaXKIMBUM iHCTPYMEHTOM [IJis BCTAHOBJIEHHSI HaBiThb HEe3HAYHMX
YCKJIaJHEHb ITic/Is TPOBeeHO1 OBapioricTepekTOMii Ta JO3BOJISIE 3A4i/iICHIOBATY MOHITOPUHT CTaHy
3[0pOB’Sl TBapuHU. MeTa Iiiei po6OTHM Monsrana y BUSIBIEHH] YIbTPa3BYKOBUX XapaKTePUCTUK
yepeBHOI TMOPOXXHMHM B C00aK, XBOpMX Ha IipOMETpPY, Ta IMOPiBHSIHHS MiCJIsornepauiiiHux
YIbTPa3BYKOBUX XapaKTe€PUCTUK UepeBHOI MOPOKHUHM ITiC/Isl oBapioricTepekToMii B IMHAMMIIL
y Ipyli TBapMH 3 MioMeTpolo Ta 6e3 ycKiaaHeHb. I[IpoBiZHMM MeTOmOM OOCTiIKeHHS O6yIo
roeTarHe i IiecIpsMOBaHe YIbTPa3ByKOBEe OOCTEXKEHHSI YepeBHOI MOPOKHMHM B COBGAK ISt
BUSIBJIEHHSI MOMeTpu, JaJli Mmif vac oBapioricTrepekTomii, a Takoxk Ha 1, 5 Ta 10 mo6y micast
omepatii. BcraHOB/IEHO, 1[0 MATONOTIYHO 3MiHEHa MaTKa Ha YJIbTPa3BYKOBOMY 306paskeHHi
YacTo Majia XapaKTePUCTUKY 36i/blIeHOl, PO3TITHYTOI TPy6GUacToi CTPYKTYpPU 3 aHEXOT€HHUM
abo TirnoexoreHHMM YMiCTOM. YIIbTPa3BYKOBe IOCTiIKEHHS XBOPUX COOaK BUPi3HSIOCH TaKOXK
JiaTHOCTMYHOI0 e(PeKTUBHICTIO y BUIIAJKaX Bisyasizallii BHYTPillTHbOMAaTKOBOI PifiyiHM, HABITh,
KOJIM pO3Mipy MaTKM BiJMOBiganmy MexkaM HOpMU. 3aCTOCYBaHHSI COHOrpadiuHOi HAiarHOCTUKM
O3BOJISUIO CBOEYACHO BUSBUTM TIiOMETPy Ha paHHIX CTafisgX, [0 3HAYHO TOJIMIIyBalo
edeKTUBHICTh TOAANBIIOTO JIiKyBaHHS. OBapioricrepekToMisi BUSBMIACS HaledeKTUBHIIINM
METOJOM JIiKyBaHHSI CO6aK 3 MiOMeTPOI0, CIIPUSIOUM HOpMaJTi3allii JKUTTeBUX QYHKIIi Bke Ha 2-3
o0y micsst onepatiii, o 3MeHIITYBaao PU3UK PelUAMBiB. YIbTPa3ByKOBe JOCTiIKeHHS YepeBHO1
MOPOKHMHY B AMHAMIIi TMiC/s OMepaTMBHOTO BTPYYaHHS 3a6e3IeUyBago CBOEUYACHY KOPEKIIio
JIIKYBaJIbHMX 3aXO[iB i ITOKpallleHHS IPOTHO3Yy [Jis IallieHTiB. BcTaHoBieHi dakTu MaioTh
MMPaKTUYHe 3HAYeHHS [IJIs JIiIKapiB BeTepMHAPHOI MeOUITMHN, IO CITPUSITYME ITOKPAIeHHIO STKOCTi
MiarHOCTUKY MTioMeTpHu Y co6ak, e(peKTUBHOCTI iX JIIKyBaHHS Ta 3MEHIIEHHIO JIeTaJTbHOCTI

KimouoBi ©1oBa: marosorisi MaTky; yAbTPa3BYKOBa [iaTHOCTMKA; XipypriuHe BTpyuYaHHS;
nicasionepaniiiHuii mepion; BHYTPilIHbOMATKOBA PilMHA; YCKIaAHEHHS
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