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Ovarian Papillary Adenocarcinoma in a Yorkshire Terrier Dog
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Abstract : A 10-year-old intact female Yorkshire terrier dog was referred for evaluation of marked abdominal distension and
hemorrhagic effusion. Abdominal radiography and ultrasonography demonstrated abdominal effusion and intraabdominal mass
with anechoic cystic components. On ascites cytology, neoplastic epithelial cells with vacuolated cytoplasm and prominent
nucleoli were identified. Magnetic resonance imaging (MRI) showed the well-defined, heterogeneous, and large mass filled
the intraabdominal cavity. At necropsy, a large mass arising from the right ovary was observed. Histopathologically, the mass
was composed of papillary structures lined by neoplastic epithelial cells. The dog was definitively diagnosed as malignant
ovarian adenocarcinoma with papillary pattern based on clinical and histopathological findings.
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Introduction

The ovarian tumor is uncommon in the dog with a reported
incidence ranging from 0.5 to 1.2% of all canine neoplasia
(1,2). There is an increased incidence of ovarian tumor in older
dogs (3). The mean age of the dogs was greater than 10 years.
However granulosa cell tumor (GCT) and teratoma occur at a
slightly younger age than the other ovarian tumors (2,7). Box-
ers, German shepherds, Yorkshire terriers, Poodles, Boston ter-
riers, and mixed breed dogs were the most commonly affected
breeds (6,7).

Canine ovarian tumors can be divided into three major cate-
gories: (a) germ cell, (b) epithelial cell, and (¢) sex cord stro-
mal tumors. Among them epithelial cell tumors are most common
and include papillary adenomas/cystadenomas, papillary ade-
nocarcinomas (PAC), rete adenomas, and undifferentiated carci-
nomas (1,6). The PAC was characterized by a large size and
involvement of the ovarian stroma, bursa, and the peritoneum (8).

Previously, two cases of ovarian adenocarcinoma were reported
in Korea (5). This case report firstly describes magnetic reso-
nance imaging (MRI) features as well as clinical and histo-
pathologic findings of malignant ovarian adenocarcinoma with
papillary pattern in a dog.
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Case

A 10-year-old intact female Yorkshire terrier was referred for
evaluation of marked abdominal distension and hemorrhagic
effusion. Abdominal distension had been gradually progressed
during one month. Polyuria (PU) and polydipsia (PD) were
concurrently observed by owner. The hemorrhagic abdominal
effusion was firstly shown in local hospital two days before the
presentation.

Physical examination revealed that abdominal distension,
hyperthermia (39.38°C), tachypnea, and tachycardia (240 beats
per minute). On complete blood count (CBC), mild leukocyto-
sis (27.40 x 10°/uL, reference range; 6.0-17.0 x 10°/uL) and
mild anemia (35.8%, reference range; 37.0%-55.0%) were
found. The serum chemistry profiles revealed mild hypoalbu-
minemia (2.4 g/dL, reference range; 2.6-4.0 g/dL) and severely
elevated y-Glutamyltransferase (GGT) (319 mg/dL, reference range;
5-14 mg/dL). Typical radiographic finding showed uniformly
distributed homogenous soft tissue density throughout the dis-
tended abdomen. Diffuse decrease of serosal detail suggested
peritoneal effusion. Additionally, craniolateral displacement of
gas trapped intestine was detected on ventrodorsal view (Fig. 1).
On abdominal ultrasonography, solid mass with multiple cys-
tic components (Fig. 2) and free abdominal fluid throughout
the distended abdomen were observed. Serosanguineous col-
ored ascites was obtained by abdominal paracentesis. Specific
gravity was 1.025 and total protein concentration was 2.6 g/dL.
On cytologic examination of the specimens, neoplastic epithe-
lial cells with moderate to marked cellularity were seen. Indi-
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Fig 1. Lateral (A) and ventrodorsal view (B) of the abdominal radi-
ography. Uniformly distributed homogenous soft tissue density is
observed throughout the distended abdomen. The craniolateral dis-
placement of gas-trapped intestine (arrows) and dorsal shift of left
kidney (arrow heads) are shown.

Fig 2. Sagittal ultrasonographic image of the abdominal mass. Note
the presence of multiple anechoic lesions (arrows) in a solid mass.

Fig 3. Cytologic preparation of acites. A cluster of pleomorphic
epithelial cells with a single round to oval nucleus, multiple prom-
inent nucleoli, and vacuolated cytoplasm were seen (Diff Quick, X
1,000).

vidual cells appeared to be pleomorphic and had a single round
to oval nucleus, multiple prominent nucleoli, and vacuolated
cytoplasm. Anisocytosis and anisokaryosis were also noted
(Fig. 3). Thus effusions were classified as modified transudate.

Through above-mentioned checkup, we suspected that the
tumor might be originated from ovary or uterus and metasta-
sized to other regions. Thus we executed excretory urography
(EU) to validate metastasis to the kidney because the kidney is
most common organ invaded by the tumor of reproductive sys-
tem. However the results were not remarkable except dorsal
displacement of bilateral kidneys.

One day after the presentation, we performed MRI scanning
to identify the origin of tumor and metastasis to other organs.
MRI of the abdomen was obtained using a 0.2 Tesla magnet
(E-Scan®, ESAOTE, ltaly) in transverse, sagittal, and dorsal
T1- and T2- weighted images (WI). A heterogeneous huge mass,
which entirely filled abdomen, was observed (Fig. 4). On TI-
WI, hypointensity lesions were found throughout the mass, espe-
cially in the central portion (Fig. 4A). Two round hypointensity
lesions, which surrounded by isointensity rim, were identified
at the front and the opposite site of left ovary (Fig. 4A, C, and
E). At the same places, hyperintensity lesions were found on
T2-WI (Fig. 4B, D, and F). These were suspected to cystic
changes of the mass. The caudal portion of the mass closely
adjoined the left ovary (Fig. 4C-F). The left ovary was mildly
enlarged, and had Tl hypointensity and T2 hyperintensity
lesions (Fig. 4C and D). Based on these findings, it was sus-
pected that the mass was originated from the right ovary and
affected the left ovary. The dog died at 8 hours after scanning
due to severe respiratory distress.

At necropsy, the mass originated from the right ovary and
metastasized to the left ovary. Large-sized mass (13 em x 16 cm
% 10 cm) was well-encapsulated and adhered to mesentery
(Fig. 5). Dorsal part of the mass was ruptured and necrotic
materials flowed out. Nodular lesions were found in liver
parenchyma. Histopathologically, the mass and the left ovary
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Fig 4. MR images of the abdomen. (A) and (B): transverse view;
(C) and (D); sagittal view; (E) and (F); dorsal view. A heteroge-
neous large mass was observed. On Tl-weighted images (WI),
hypointensity lesions were found throughout the mass, especially
in the central portion (A). Two round hypointensity lesions (arrow
heads) were identified at the front and the opposite site of left ovary
(A, C, and E). At the same places, hyperintensity lesions (arrows)
were found on T2-WI (B, D, and F). The caudal portion of mass
closely adjoined the left ovary (C-F). The left ovary was mildly
enlarged, and had T1 hypointensity (C) and T2 hyperintensity
lesions (D). C: cyst; M: mass; LO: left ovary; RO: right ovary.

Fig 5. Large-sized mass (13 cm x 16 cm x 10 cm) originated
from the right ovary was well-encapsulated and adhered to
mesentery. LO: left ovary; RO: right ovary.

Fig 6. (A) The ovarian mass was composed of papillary struc-
tures lined by single or occasionally multiple layers of the neo-
plastic cuboidal cells (H&E, X 400). (B) The adjacent lymph
node: note the metastatic carcinoma (arrows) within a lymph node
(H&E, X 40).

were composed of papillary structures lined by neoplastic epi-
thelial cells (Fig. 6A). Malignant glandular epithelium of the
ovary was multiplicated and metastasized to the adjacent
lymph node (Fig. 6B). Thus the dog was definitively diag-
nosed as an ovarian PAC.

Discussion

The apparent low incidence of canine ovarian tumors is
influenced by the source of the material, as it depends upon the
number of bitches that are neutered at an early age (2). In this
case, the dog was 10-year-old that was well known to median
ages of the primary ovarian tumor (6). Moreover, Yorkshire
terrier dog was known to the one of the most commonly
affected breeds (7).

The clinical signs of the dogs affected primary ovarian tumors
are below; (a) presence of an intraabdominal mass with or
without ascites (palpable mass and abdominal distention); (b)
hormone disturbances and uterine abnormalities (vulvovaginal
discharge, abnormal estrus behaviour, and PU/PD); and (c)
metastatic spread (dyspnea and systemic signs) (2). Similarly,
our patient had most of these clinical signs. The dog had a pal-
pable mass and ascites throughout the distended abdomen.
Also PU/PD and systemic signs such as tachypnea, tachycar-
dia, and hyperthermia were shown. However uterine abnor-
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malities, such as pyometra or cystic endometrial hyperplasia,
were not detected on ultrasonography and necropsy. Accord-
ing to one study of 71 canine ovarian tumor cases, the rate of
epithelial tumor affects uterus was relatively low (6).

In this case, mild leukocytosis and anemia were noted. How-
ever these are not considered specific findings to diagnosis
ovarian tumor (2,8). Severe elevation of GGT may be resulted
from the focal lesion of the liver caused significant cholesta-
sis. The accumulation of body-cavity fluids could result in
decreased serum albumin and globulin concentrations (panhy-
poproteinemia). Malignant effusions may be developed by edema
within the ovarian tumor, which cause leakage of fluid throu-
ghout the tumor capsule and secretions from metastatic perito-
neal implants (4). Cytology of the effusions showed that the
possibility of epithelial cell tumor and malignancy. Further-
more, various imaging techniques were used for the diagnosis
of ovarian tumor and the detection of metastasis. Radiography
made the speculation of presence of intraabdominal mass and
the nature of the mass was identified through the ultrasonogra-
phy. EU and MRI helped the identification of the tumor origin.

Generally, surgical removal (ovariohysterectomy) is the rec-
ommended in the majority of canine ovarian tumors (2). In this
case, ovariohysterectomy was not performed because of lack
of the knowledge about metastasis and origin as well as large
size of the tumor. Ultrasonography is a reliable technique to
determine the origin of a mass. However, if the masses are uni-
lateral and measured over 10 cm in diameter, it is difficult to
ascertain that they had an ovarian origin, as other neoplasms
can grow to reach the area caudal to the kidneys (2). In this
case, the diameter of mass was over 10 cm. Thus MRI scan-
ning was performed to know the features of mass exactly
before surgical treatment.

This case report describes clinical, MRI, and histopathologi-
cal features of a malignant ovarian PAC occurred in the dog.
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Especially, cytologic examination of ascites and advanced
imaging techniques were useful for the diagnosis and the judge-
ment of prognosis in the abdominal neoplasm.
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