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ABSTRACT

Ovarian tumors are rarely seen in bitches and they usually occur in older ages. The most
common type of ovarian tumor is epithelial tumors. Hematological parameters are
frequently affected by the presence of neoplasms. There are various types of anemia
associated with neoplasms. In the present study; we investigated the relationship
between complete blood count (CBC) and the presence of ovarian tumors in bitches.
Seven bitches with ovarian tumors and 6 bitches with histologically healthy ovaries were
selected for this study. Increased level of platelet (PLT) was determined in bitches with
ovarian tumors and considered as a significant finding to estimate the cancer
progression. Besides, red blood cells (RBC), hematocrit (HCT), and hemoglobin (HGB)
levels were decreased in bitches with ovarian tumors, which might be associated with
cancer related anemia. In conclusion, the evaluation of complete blood count in bitches
with ovarian tumors can be important to estimate the hematological effect of tumor
progression.
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Introduction

Ovarian tumors are rarely seen in bitches due to
neutralization at early ages (Gomez-Laguna et al.,
2008). Ovarian neoplasms occur in a wide age range in
bitches, but granulosa cell tumors (GCT) and
teratomas appear at a younger age than others (Diez-
Bru et al., 1998). Four main categories are defined for
ovarian neoplasms; epithelial, germ cell tumors, sex-
cord stromal tumors and mesenchymal tumors.
Epithelial tumors include papillary adenomas, papillary
adenocarcinomas, rete adenomas and
undifferentiated  carcinomas. Epithelial  tumors
constitute 40 % to 50 % of all canine ovarian tumors
(Bertazzolo et al., 2004). Papillary adenocarcinoma is a
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common type and often/frequently occurs bilaterally,
similar to papillary adenoma (Nielsen et al.,, 1976).
Germ cell tumors consist of dysgerminomas, ovarian
teratomas and embryonal carcinomas. Sex-cord
stromal tumors include granulosa cell tumors,
luteomas and thecomatas (Bertazzolo et al., 2004).
Luteoma is a less common tumor type that has limited
reports in mares, cats and monkeys (Namazi et al.,
2015). There is not much information about breed
predisposition in dogs however Bulldog and Boxer
breeds display the highest risk (Sforna et al., 2003).
The clinical observation in dogs with ovarian
tumors is variable. Ovarian tumors can be detected by
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chance during the sterilization process. The most
common clinical manifestation is peritoneal or pleural
effusion. Prolonged pro-oestrus or oestrous
(prolonging/extended more than a month) may also
be associated with ovarian tumors (McEntee, 2002). It
has been reported that ovarian tumors mostly arise at
the left ovary. The recommended treatment for dogs
with ovarian tumors is operative intervention (Diez-
Bru et al., 1998).

The most common paraneoplastic syndrome in
veterinary oncology is anemia (Aydin et al., 2011).
Moreover, the amount of PLT was found to be higher
in dogs with mammary tumors (Ginay Ugmak and
Guvencg, 2019). Correspondingly, this study aims to
investigate changes in complete blood count (CBC) in
dogs with ovarian tumors.

Materials and Methods

Animals and study design: Ethics approval for the
study was obtained from the unit Ethics
Committee (number: 2020/28). Thirteen intact
bitches were enrolled in the study. All bitches
were presented to the clinic of Obstetrics and
Gynaecology for ovariohysterectomy. They were
gynaecologically examined with B-mode real-time
ultrasonography. The bitches were allocated into
two groups according to histopathological
examination of the ovaries. Group OT consisted
of seven bitches with ovarian tumor and group H
consisted of six bitches with histologically healthy
ovaries. The groups were designed regardless of
breed variation.

B-mode real-time ultrasonography: All bitches
were  checked  with B-mode real-time
ultrasonography (MyLab 5-Vet ESAOTE®, Genova,
Italy) using a microconvex probe of 6.5 MHz via
transabdominal route.

Determining the stage of oestrus: The stage of
oestrus was determined by vaginal cytology. The
samples were collected using cotton swab.
Smears were stained with Diff Quick method
according to  manufacturers’ instructions
(Hemacolor® stain; Merck, Darmstadt, Germany).
Vaginal epithelial cells were evaluated using a
light microscope (BAB-LAM, BAB, Turkey) at X400
magnification.

Hematological examination: Blood samples were
collected from all bitches for CBC. After asepsis
and antisepsis was provided, 2 ml blood samples
were collected into etilendiamine tetraacetic acid

(EDTA) tubes from vena cephana parva of each
bitches. Red blood cell (RBC, M/uL), Hematocrit
(HCT, %), Hemoglobin (HGB, g/dL), White blood
cell (WBC, K/uL), Platelet (PLT, K/uL), Plateletcrit
(PCT, %) were measured using hematology
analyzer (ProCyte Dx, IDEXX Laboratories, USA).
Surgical intervention: The bitches were initially
premedicated with atropine sulfate (0.03 mg/kg,
sc) (Atropin®, Teknovet, Turkey). For induction of
the anesthesia 1 % propofol (Lipuro®, Braun,
England) was used at 4 mg/kg, iv and 3 %
isoflurane (Forane liquid®, Abbott Laboratories,
England) and 0.5-1 % oxygen combination was
used to maintain the anesthesia. Median line was
preferred for laparotomy incision. Absorbable
suture materials (Monocryl No:0) were used for
ligations and sutures in the ovariohysterectomy
section.

Histopathological examination: Ovarian tissues
were fixed in 10 % neutral buffered formalin,
paraffin embedded, sectioned at 4 um, and
stained with hematoxylin and eosin (HE) for
histopathological examination by light
microscopy.

Statistical analysis: The SPSS 13.0 packet program
was used for the statistical analyses. Levene's test
was performed to determine the equality of
variances. Statistical difference in terms of RBC,
HCT, HGB, WBC, PLT and PCT between the groups
was investigated by t-test. The mean values and
standard errors of the related parameters were
determined.

Results

The mean age of bitches in group OT and group H
were 10.43 + 1.87 and 6.17 * 0.47 vyears;
respectively. The mean age of the bitches with
ovarian tumors were tended to be higher but
failed to reach significance (P=0.06). All bitches in
both groups were of different races. During the
ultrasonography examination, enlargement of the
affected ovaries was determined in bitches with
granulosa cell tumor (GCT) (6.1x4.3 cm), luteoma
(2.9x3.6 cm), papillary adenocarcinoma (1.9x1.8
cm) (Figure 1) while the other neoplastic ovaries
in group OT could not be detected. The ovary
sizes of the ovaries belong to the bitches in group
H were in normal ranges. After
ovariohysterectomy section was performed, the
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Figure 1. B- mode real time ultrasonography images in bitches with ovarian tumor
A: Granulosa cell tumor, B: Luteoma, C: Papillary adenocarcinoma

\\ \
¢

\

Figure 2. Macroscopic images of the genital tract with ovarian tumors after ovariohisterectomy section.
A: Granulosa cell tumor B: Luteoma C: Papillary adenocarcinoma D: Adenoma E: Luteoma

affected ovaries in some of the bitches could be
visualized macroscopically (Figure 2).
Histopathological examination revealed one GCT, two
luteoma, one papillary adenocarcinoma, two
adenomas and one cystic papillary adenoma in group
OT (Figure 3). Also subserosal localized tumor
metastases on cervix uteri and cystic glandular
hyperplasia in uterine horns were determined in the
bitch with GCT. Five of seven bitches with ovarian
tumors were in the dioestrus stage. The bitch with
GCT which had vaginal bleeding for two months, was
in oestrus stage. Six bitches were enrolled in group H.
The bitches in group H were in dioestrus (n=3) and
anoestrus (n=3).

The mean values and standard errors of RBC, HCT,
HGB, WBC, PLT and PCT values in group OT and group
H and their significances were presented in Table 1.

Discussion

Canine ovarian tumors are usually observed in older
ages and affected animals vary from 5 to 15 years old
(Sforna et al., 2003). The average age of the bitches in
group OT were consistent with previous reports.

The researchers (Arlt and Haimerl, 2016) reviewed
that ovarian cysts and ovarian neoplasia in female
dogs regarding epidemiologic, clinical and fertility
aspects. Ultrasonography is one of the diagnostic
methods to reveal the pathologies in gynaecology.
Ultrasonographic appearances of ovarian tumors have
variable echogenicity. Structures of papillary
adenocarcinomas in ovaries are usually solid or solid
with cystic components (Diez-Bru et al., 1998). One of
the malignant ovarian tumors in the presented study
was papillary adenocarcinoma which had an
anechogenic display in the ultrasonographic



Coban et al., 2021 / Journal of Istanbul Veterinary Sciences. Volume 5, Issue 1, pp: 1-5

Table 1. Mean values and standard errors of complete blood count parameters and their significances

related to groups

RBC HCT HGB WBC PLT PCT
(1x10 %/uL) (%) (g/dL) (1x10°/ul)  (1x10°/ul) (%)
Group OT 5.76+0.41 36.5£2.67 12.7x0.96 23.9+5.24 741.3+83.11 0.64+0.12
Group H 7.11+£0.26 449+1.93 15.7+0.64 18.2 + 8.69 373.3+43.07 0.36+£0.04
P values <0.05 <0.05 <0.05 NS <0.01 =0.07

RBC: Red blood cell, HCT: Hematocrit, HGB: Hemoglobin, WBC: White blood cell, PLT: Platelet, PCT: Plateletcrit

examination due to the cystic structure, similar to the
previous report (Diez-Bru et al.,, 1998). Even if GCT
could occur in different animal species as queens
(Gunay Ugmak et al., 2018), mares (Kurban et al.,
2019) and bitches, ultrasonographic images of GCTs
appeared with similar characteristic. In line with the
other researchers’ reports (Glinay U¢mak et al., 2018;
Kurban et al., 2019), the ovary affected with GCT was
massive, solid and multilobular structure that had a
hypoechogenic display in transabdominal
ultrasonography. Although the distant metastasized
organ was different, similar to the researchers'

statement (Glnay Ugmak et al.,, 2018), GCT was
metastasized in this research. A benign ovarian
neoplasia that was visualized in ultrasonographic
examination was diagnosed as luteoma following the
histopathologic examination, in this study. Yilmaz et
al. (2017) reported a case of unilateral luteoma in the
ovary of a dog which was 13 cm

in size. In

ultrasonographically it appeared as a hypoechoic,
round mass with homogeny architecture. Although
contradictive results obtained in mass size,
ultrasonographic data from to ovary with luteoma
were similar to observation from Yilmaz et al. (2017).
In addition to the ultrasonographic examination, CBC
and thoracic radiographs should be performed for the
diagnosis of ovarian neoplasms (McEntee, 2002).
Anemia is the most common paraneoplastic syndrome
from hematological indicators of neoplasms (Aydin et
al., 2011). Due to increased estradiol secretion in
granulosa cell tumors, non-regenerative anemia
improves in the affected bitch (Nak et al.,, 2012).
Although the bitches with benign ovarian neoplasms
had mild anemia, decreased RBC, HCT and HGB levels
were presented in group OT. Both the bitch with GCT
and the bitch with papillary adenocarcinoma had
severe anemia.
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Figure 3. Histologic features of ovarian tumors. A: Granulosa cell tumor (HE, bar: 50 mm)

B: Papillary adenocarcinoma (HE, bar: 20 mm). C: Luteoma (HE, bar: 50 mm). D: Papillary adenoma (HE, bar: 50 mm).



Coban et al., 2021 / Journal of Istanbul Veterinary Sciences. Volume 5, Issue 1, pp: 1-5

The decline of RBC, HCT and HGB levels were
supposed to be due to the malignant ovarian tumors.
Oviedo-Penata et al. (2020) were determined
normocytic normochromic anemia. The researchers
(Oviedo-Penata et al.,, 2020) were reported that
anemia was formed as a result of suppression of
erythropoiesis due to the chronic condition in
pyometra. As in the previous report, ovarian tumor
(GCT) and pyometra existed together in one case of
the presented study and the bitch had anemia.
Consistent with the previous report (Oviedo-Penata et
al., 2020), severe anemia was thought to exist due to
the vaginal bleeding for two months that developed
as a symptom of pyometra in the bitch with GCT.
However, other reasons for normocytic and
normochromic anemia are acute haemolysis,
haemorrhagia, iron deficiency, chronic renal diseases,
chronic inflammation and neoplasia (Arun 2013). In
accordance with the previous statement, normocytic
and normochromic anemia could exist due to
presence of ovarian neoplasms in group OT.

Cancer progresses due to platelet activation and
thrombotic complications (Li, 2016). A significant
increase of PLT levels in group OT indicates the cancer
progression, as noted in the previous report (Li, 2016).
The tendency of higher PCT and significant rise of PLT
in group OT suggest that PLT and PCT are related to
cancer progression notwithstanding histopathological
character of the tumor. Platelet adhesions to cancer
cells strongly contribute to metastasis via a
hematogenous way (Honn et al.,, 1992). In contrast
with Honn et al. (1992), although only one case in
group OT had distant metastasis, PLT levels were
significantly higher than group H. However, group OT
had both malignant and benign ovarian tumors. It was
suggested that both malignant and benign ovarian
tumors should be followed up in terms of distant
metastasis.

In conclusion, the evaluation of complete blood
count in bitches with ovarian tumor could be
important to estimate the hematological effect of
tumor progression.
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