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Ovarian Cancer Diagnosis and Treatment in 
a Geriatric Bitch: Challenges in Treating an 
Elder pet Aggravated by COVID-19 Pandemic 
Restrictions 
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Abstract: Ovarian tumors are considered rare in dogs but pose a diagnostic challenge, 
requiring oncological expertise to establish diagnosis and accurate treatment. Diagnostic 
imaging is crucial to cancer diagnosis and treatment follow-up but, as in Medicine, this 
service was impacted by quarantine imposed by COVID-19 pandemic. This report aimed 
to describe a senior canine patient diagnosed with ovarian adenocarcinoma in a Brazilian 
country town during COVID-19 lockdown, evaluating the decision-making process in the 
absence of a veterinary oncology specialist, complicated by pandemic restrictions. A 
15-year-old, nonspecific breed, intact bitch presented apathy and emesis. Abdominal 
palpation revealed increased epigastric volume. Ultrasonography suggested tumoral 
mass of unknown origin. Exploratory laparotomy was performed and a unilateral ovarian 
mass was removed. Patient recovered well from surgery. Histopathological evaluation 
revealed ovarian adenocarcinoma with lymphatic vascular invasion. No further treatment 
was indicated. Semesterly revisions were scheduled but metastasis developed in less 
than a year, after first revision. By this time, thoracic radiography was unavailable in 
owner’s town, impairing metastasis screening and prognosis. Chemotherapy was 
offered only after metastasis detection but was declined by the owner. Patient was lost 
in follow-up. This present case illustrates the importance of a prompt diagnosis and 
suitable treatment for ovarian cancer-bearing patients based on veterinary oncology 
expertise. It also emphasizes how pandemic lockdown prejudicated imaging exam 
availability, especially in country towns, similar to what was observed in human patients, 
reflecting an undeniable One Health issue.
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Case Report

Introduction 

Ovarian tumors are considered rare in dogs and represent 
0,5 to 1,2% of all neoplasms, reaching up to 6% in intact 
bitches (1). They are divided according to their original 

ovarian tissue in epithelial (tubular and papillary adenocar-
cinomas, carcinoma, adenoma and cystadenoma), germ 
cells (dysgerminoma and teratoma), sex cord stromal 
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(granulosa cell tumor, thecoma and luteoma) and mesen-
chymal tumors (e.g.: hemangiosarcoma, leiomyoma), this 
last ones with sparse cases in literature (1,2). 

Epithelial ovarian tumors are the most frequent, approxi-
mately 50% of reported ovarian tumor cases in bitches, 
and half of the malignant types (adenocarcinoma and car-
cinoma) will metastasize to lymph nodes and abdominal 
organs via tumor cell implantation, a process known as 
carcinomatosis (1,2). Carcinomas can begin insidiously 
and grow up to palpable abdominal mass (1,3). Abdominal 
ultrasound is capable of identifying such mass and effu-
sion associated with carcinomatosis, and thoracic radiog-
raphy is indicated for metastatic disease identification (1,4). 
Ovariohysterectomy is the treatment of choice although 
adjuvant chemotherapy can be adopted in an attempt to 
prevent tumor progression (1,3). Definitive diagnosis is de-
termined by histopathological evaluation of excised ovarian 
mass (1,2,3,4). 

Routine early-age neutering adopted in many countries 
prevents ovarian tumor development in bitches (1,5,6). Even 
nowadays, many owners are insecure about preventive 
neutering, which aims to avoid reproductive system cancer 
in addition to birth control (5,6). 

Companion animal oncology has evolved rapidly in recent 
decades and new therapies have emerged for treating 
dogs and cats with cancer. Nevertheless, veterinary on-
cology specialization is required to adequately approach 
a cancer-bearing pet, considering not only the patient’s 
health but also the owner’s own experience with cancer 
and the animal-human bond (7). The vast majority of vet-
erinary specialists remain in the urban centers, leading to a 
shortage in rural and remote areas (8,9). In addition, corpo-
rations focusing in companion animals practice are often 
established in urban areas (9). Therefore, facilities such as 
veterinary laboratories and diagnostic imaging centers for 
pets are not often found in the countryside (9), what can 
compromise diagnostic investigation in dogs and cats liv-
ing in these areas. 

This countryside panorama was worsened during COVID-19 
pandemic, when treating oncological patients, whether hu-
mans or pets, has become a crossroads. Worldwide de-
creed lock down led to oncological treatment delays and 
postponed routine and screening tests for early-stage can-
cer and metastasis detection in human patients (10,11). This 
situation yielded health and economic impacts: an increase 
in late-stage cancer diagnosis, leading to poorer prognosis, 
and health service demand, with a huge expense increment 
(10,11). 

This report aims to describe the case of a female dog di-
agnosed with ovarian cancer, at the beginning of COVID-19 
pandemic, in a countryside town. Clinical course, imaging 
diagnosis, surgery and treatment options in the absence of 
a veterinary oncology specialist are described in addition 

to oncological geriatric patient approach complications as 
well as all limitations imposed by COVID-19 pandemic lock 
down. The importance of a timely-manner treatment de-
cision in oncological patient is depicted under One Health 
aspects.

Case Presentation

A 15-year-old intact female dog of no specific breed (NSB), 
weighing 14.5 kg was presented to private clinical atten-
dance. Two days before, the bitch had an emesis episode, 
was apathic and hyporectic. On the next dawn, many em-
esis episodes followed and by morning the dog presented 
hematochezia. 

On clinical examination, grade 2 dehydration (12) and swol-
len popliteal and submandibular lymph nodes were noticed. 
Abdominal palpation revealed an increased epigastric vol-
ume, suggesting tumoral mass. Clinical suspicion was pyo-
metra or neoplasia. 

Abdominal ultrasonography, complete blood count (CBC) 
and serum biochemistry were requested. Ultrasound re-
vealed a heterogeneous tumoral mass, 7,39 cm wide (Fig. 

Table 1: Complete blood count (CBC) results; dog, female, NSB, 14y, with 
ovarian adenocarcinoma: CBC parameters revealed mild neutrophilia (a) 
and marked lymphopenia (b) on relative values (asterisk)

Variable Value Reference Value*

RBC 6.81 x 1012 /mL 5.5–8.5 x 1012 /mL

HGB 14.00 g/dl 12-18 g/dl

HCT 42.80 % 37-55%

MCV 62.84 fl 60-77 fl

MCHC 32.71% 32-36%

WBC 12460/µl 6000 – 17000/µl

Bands 2% (249) 0-2%

Neutrophils 90% (11214)a 58-87%

Lymphocytes 5% (623)b 12-30%

Monocytes 3% (374) 3-10%

Basophils 0 Rare

Eosinophils 0 2-10%

Platelets 282000/µl 175 – 500000/µl

RBC: total red blood cells; HGB: hemoglobin; HCT: hematocrit; MCV: mean 
corpuscular volume; MCHC: mean corpuscular hemoglobin concentration; 
WBC: total white blood cells. *Reference values provided by the private 
laboratory
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1). No specific origin was mentioned. CBC values revealed 
mild neutrophilia and marked lymphopenia on relative val-
ues (Table 1). Serum alanine aminotransferase (ALT) and al-
kaline phosphatase (ALP) showed increased values (Table 
2). CBC and serum biochemistry analyses were performed 
by automated hematological equipment. Abdominal ultra-
sound was performed by SonoScape® equipment. 

Patient was hospitalized for three days, under venous fluid 
therapy (Lactate Ringer’s solution, intravenously) and an-
tiemetic medication (ondasentron, 0,5 mg/kg, BID, IV). An 
exploratory laparotomy was scheduled. Surgical approach 
was performed by pre-retro-umbilical incision. Abdominal 
access revealed a tumoral mass adhered to right ovary 
(Fig. 2). Ovariohysterectomy (OHE) was performed (13) 

with owner consent. Surgery was concluded without fur-
ther intercurrence. Postoperative prescriptions included 
antibiotics (enrofloxacin, 5 mg/kg, BID, PO, 10 days), anti-
inflammatory (meloxicam, 0,1 mg/kg, SID, PO, 3 days) and 
antiemetic medication (ondansetron, 0,5 mg/kg, BID, PO, 5 
days) and wound management (allantoin-based moisturiz-
ing ointment, topic, SID, 7 days). Patient recovered well with 
medical discharge 10 days after surgery. 

Excised piece was sent to histopathological evaluation. On 
macroscopic analyses, ovarian mass was 12 cm wide, 13,5 
cm long and 6,9 cm depth, with well-defined margins, red 
color and well vascularized. Left ovary and uterine horns 
were macroscopically normal (Fig. 3). The cut surface of 
the mass showed pale, yellow and red colored multinodular 

Table 2: Serum biochemistry results; dog, female, NSB, 14y, with ovarian 
adenocarcinoma: parameters within normal range, except for alanine 
aminotransferase (ALT) (a) and alkaline phosphatase (ALP) (b), and 
reference values

Variable Value Reference Value*

Urea 36.0 mg/dL 20-50 mg/dL

Creatinin 0.64 mg/dL 0.5-1.6 mg/dL

AST 87.0 mg/dL 10-88/ul

ALT 307.8 mg/dLa 10-88/ul

ALP 222.0 mg/dLb 20-156/ul

GGT 6.0 mg/dL ≤ 10 mg/dL

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: 
alkaline phosphatase; GGT: gamma-glutamyl transferase. *Reference values 
provided by the private laboratory

Figure 1: Dog, female, NSB, 14y, abdominal ultrasound image: well-defined, 
heterogeneous mass (massa) on the epigastric region, meas-uring 7,39 
cm long

Figure 2:  Dog, female, NSB, 14y, abdominal exploratory laparotomy: 
tumoral mass adhered to the right ovary site (asterisk). Uterine horn 
bifurcation is exposed (arrow)

Figure 3  Dog, female, NSB, 14y, surgically excised piece: macroscopi-cally 
normal uterine horns (arrow heads) with left ovary pouch (aster-isk) and 
right ovarian mass (papillary adenocarcinoma), red and well vascularized
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tissues with hemorrhage, necrosis and vascular spaces 
(Fig. 4). Samples were fixed in 10% formalin and submit-
ted to routine histological process in alcohol and xylene 
passages until paraffin embedding and microtomy. Histo-
pathological evaluation of hematoxylin-eosin-stained sec-
tions revealed high-density cellular epithelial neoplastic 
cells, with solid areas accompanied by papillae formation. 
Neoplastic cells presented scarce basophilic cytoplasm 
and prominent nucleolus. Moderate to intense pleomor-
phism was noticed. Up to six mito-sis figures were ob-
served under high power field (HPF). Lymphatic vascular 
invasion was noticed. An ovarian papillary adenocarcinoma 
diagnosis was established (2). 

Fifteen days after surgery, patient was well, normophagic 
and normodipsic, going for daily walks, without any apathy 
signs. Veterinary clinical recommendation was for clinical 
follow-up every six months for thoracic radiography, ab-
dominal ultrasonography for metastasis investigation, be-
sides CBC and serum biochemistry. 

On the first revision, six months later, aforementioned ex-
ams showed no alterations. Before the second revision, 
the owner noticed subcutaneous nodules in the thoracic 

region. Thoracic radiography was requested, but it was un-
available in the owner’s rural town due to the COVID-19 pan-
demic lock down. Therefore, the examination was delayed. 
On clinical return, a few weeks later, follow-up exams were 
performed: CBC showed no alterations and thoracic radi-
ography revealed multiple radiopaque pulmonary nodules. 
On this occasion, palliative chemotherapy was indicated to 
restrain metastasis evolution and improve patient overall 
survival. The owner declined chemotherapy due to dog’s 
advanced age and patient was lost in follow-up.

Discussion

This reported patient was an intact, senior bitch, conditions 
that predispose canine ovarian tumor development (1, 2, 
14). No adenocarcinoma was found in ovaries from clini-
cally healthy bitches submitted to elective OHE in a previ-
ous report (5). Mean age of these bitches was 5,8 years-old 
and the oldest record was 8,0 years-old (5). Another study 
specifically focused on malignant ovarian tumors: mean 
age of the included dogs was 12 years, ranging from 7 to 
15 years (3). More recently, a retrospective study found 
five adenocarcinomas out of 35 ovarian tumors (benign 
and malignant), in bitches with mean age of 9,6 years (4).  
Nonspecific clinical signs such as hyporexia and apathy are 
commonly described, followed by weight loss and ascites 
(1, 3); the latter did not occur in the patient presented. This 
patient presented with emesis, accompanied by ALT and 
AP alterations, indicating carcinomatosis of the abdomi-
nal organs. Ovarian tumors are initially insidious but might 
grow to become a palpable abdominal mass (1, 4, 5, 15), as 
presented by this patient. 

Abdominal ultrasonography (US) is adamant to elucidate 
ovarian masses (1, 4, 16), although in the present case, 
mass origin was not identified by the evaluator. Ovarian 
adenocarcinoma does not usually alter blood or serum 
parameters, as it is not hormone-producing (1, 2). This pa-
tient’s increased ALT and ALP may be related to anorexia, 
gastrointestinal symptoms, or carcinomatosis. 

OHE is the treatment of choice for ovarian cancers in 
dogs (1, 4, 5). Despite being senior, patient evolved well 
after surgery, putting down the myth of old dogs being 
inoperable patients.  

Surgery revealed a unilateral ovarian mass, with no macro-
scopic sign of carcinomatosis or ascites.  Unilateral ovar-
ian adenocarcinoma is considered uncommon (2, 3, 8). 
Ovarian carcinomas can produce abdominal carcinomato-
sis and ascites (2, 14). Neither processes were identified on 
US nor OHE. Likewise, pyometra and/or cystic endometrial 
hyperplasia usually accompany ovarian tumors (1, 5, 16). 
Although not histologically evaluated, uterus was macro-
scopically normal, even for a geriatric intact dog.

Figure 4: Dog, female, NSB, 14y, surgical excised piece: tumoral mass 
cut surface presenting different areas of multinodular tumoral tissue 
formation (pale, yellow and reddish tissue), with hemorrhage (aster-
isk), necrotic areas (arrow heads) and some vascular spaces, features 
commonly associated with malignant neoplasms 
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Tumor macroscopy evaluation indicated many malignant 
features, with US correspondence. Large ovarian tumors 
are more likely to be malignant (2, 4). Median diameters of 
3,5 cm (17) and 6,9 cm (3), with maximum measures of 8,0 
cm and 19,0 cm, respectively, have been reported for ma-
lignant ovarian tumors. Ovarian mass described here was 
within this range. Solid ovarian masses are often related to 
malignancy on US and macroscopy examination, as in the 
present case, while cystic lesions tend to be benign (4, 16). 
Haemorrhage and necrosis are common macroscopic fea-
tures of malignant neoplasms and contribute to heteroge-
neous echotexture, along with multinodular tumour tissue 
formation, on ultrasound (1, 3, 4, 6, 22), as seen in this case. 
Unfortunately, these malignant features were overlooked by 
the general practitioner at the time of surgery.

Tumor etiology is defined by histopathological evaluation 
and carcinoma is the most frequent canine ovarian epithelial 
tumor (1, 2, 4, 16). An extremely important information 
was overlooked in the histopathological report: lymphatic 
vascular invasion by neoplastic cells was observed. This is 
a morphological feature of metastatic process in progress 
(2, 3). Hence, according to the World Health Organization 
(WHO) TNM staging scheme for canine ovarian tumors 
(3), although regional lymph nodes were not evaluated, 
this finding was enough to categorize this patient as N1 
(positive for lymph node metastasis), with poor prognosis. 
As a unilateral tumor, T category was classified as T1 and 
since no distant metastasis was observed, M category was 
M0, at the time of diagnosis.   

In this present case, oncological indication was for monthly 
or quarterly clinical revision (1), reinforced by lymphatic 
cellular invasion evidence, instead of semesterly. Due to 
COVID-19 pandemic and lock down, human oncological 
treatment protocols were revised, to balance patient expo-
sure risk to SARS-CoV-2 and adequate metastasis screen-
ing intervals (10, 18). Delaying revisions were not discussed 
with the dog’s owner and it was not possible to determine 
if semesterly revisions were chosen based on pandemic re-
strictions or lack of oncological knowledge.

Regional and distant metastases are frequent on adeno-
carcinomas, especially to regional lymph nodes (1, 2 ,3). 
Carcinomatosis is more common in ovarian bilateral tumors 
(1, 2, 14, 17) and was not observed in this case. Peritoneal 
and pleural neoplastic implants are considered distant me-
tastases in ovarian cancer (3, 14) but might be difficult to 
diagnose even under computed tomography (CT) (14, 15), 
increasing the importance of a thorough macroscopy eval-
uation during surgery in search for these lesions (15).  

Despite radiography low sensibility, it is still the most com-
monly used imaging modality for pulmonary evaluation in 
oncological companion animals (16, 19) since lungs are 
among the most cited sites for malignant neoplasm distant 
metastasis (1, 2). However, in canine (1, 3, 15, 17) and hu-
man (20) ovarian cancer, pulmonary metastasis is rarely 

described. CT is more sensitive for pulmonary nodules but 
it has a higher cost and lower availability when compared to 
radiography (14, 15, 19, 21), especially in Brazil. 

No further oncological treatment besides surgery was 
offered to presented patient and metastasis developed 
quickly, in less than a year. This phenomenon is identified 
in many cancers as metastatic progression suppression 
by primary site or concomitant tumor resistance (22, 23). 
In presented case, adjuvant chemotherapy (CTx) was rec-
ommended because of lymphatic vascular invasion (3). 
CTx was indicated as complimentary treatment only after 
subcutaneous nodule detection, which worsened patient’s 
prognosis (1, 2, 3). Since no further US evaluation or nodule 
cytology was performed, it is not possible to affirmatively 
correlate these nodules with ovarian cancer in this patient. 
Although very rare, cutaneous metastasis is described in 
women with ovarian carcinoma (24), but no such canine 
case was found. 

Chemotherapy was declined by the owner, concerned with 
dog’s quality of life. Such preoccupation is frequent in vet-
erinary geriatric patients with cancer, mirroring human 
disease and its ad-verse reactions (7). However, new treat-
ment modalities aimed at metastasis control, such as met-
ronomic chemotherapy, are already available for compan-
ion animals, preserving quality of life and increasing overall 
survival time (25, 26, 27). 

Currently, many veterinary clinicians feel unable to proceed 
with oncological treatments, especially chemotherapy (8). 
Another decision-making complication in this case is on-
cology specialist availability on the country side of a con-
tinental country such as Brazil (8). In addition, most of the 
time, companion animal oncological treatment is not af-
fordable to the vast majority of population, even more so 
during COVID-19 pandemic which has led to an increase 
in unemployment rates worldwide (28). The same scenario 
regarding oncological treatment expense concerns during 
pandemic was described in Medicine (10, 28, 29). 

Another difficulty observed in this case was diagnostic 
imaging realization. This veterinary service may again be 
deficient on the country side (9). COVID-19 pandemic lock 
down contributed to diagnosis delays and treatment inter-
ruptions in thousands of cancer cases worldwide (10, 11, 
29). During quarantine, routine medical appointments and 
exams, which often identify pre-tumoral or initial malignant 
lesions, were left aside (10, 11, 29) although they were still 
available as essential services by Brazilian national law 
(30). Such an unprecedent situation was expected to im-
pair health systems, increasing the number of newly diag-
nosed advanced-stage cancer patients and compromising 
an already debilitated health budget (10, 29). The same im-
pact was expected and is by now observed in Veterinary 
Medicine routine, reflecting One Health issues.
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Conclusions

The present case illustrates the importance of a timely diag-
nosis and adequate treatment for oncological companion 
animals, regardless of age. Histopathological analysis is ad-
amant for ovarian tumor identification, such as adenocarci-
noma and can also inform metastatic progression such as 
lymphatic vascular invasion. Adjuvant chemotherapy is in-
dicated in such cases to prevent rapid metastasis dissemi-
nation and improve overall survival time. Unfortunately, lack 
of veterinary oncology specialists is a reality, mostly in the 
countryside of Brazil. Follow-up imaging exams are impor-
tant for staging bitches with ovarian adenocarcinoma but 
this service was dramatically impacted by COVID-19 pan-
demic lock down, similar to what occurred in oncological 
human patients, under a One Health system view.
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Diagnoza in zdravljenje raka jajčnikov pri stari psici: izzivi pri 
zdravljenju stare hišne živali, ki so se poslabšali zaradi omejitev 
povzročenih s pandemijo COVID-19 
B. Scabelo Tessaro, R. Autran Theme, R. Ferreira dos Santos,  M. de Freitas Ferreira, J. da Silva Leite, C. Barbosa Amaral

Izvleček: Tumorji jajčnikov so pri psih redki, vendar predstavljajo diagnostični izziv, saj za postavitev diagnoze in 
natančno zdravljenje je potrebno onkološko znanje. Diagnostične slikovne tehnike so ključnega pomena za diagnozo 
raka in spremljanje zdravljenja, vendar je bila ta storitev, tako kot v medicini, prizadeta zaradi karantene, uvedene zaradi 
pandemije COVID-19. Klinični primer opisuje starejšo psico, pri kateri je bil med zaprtjem zaradi pandemije COVID-19 
v brazilskem podeželskem mestu diagnosticiran adenokarcinom jajčnikov. Primer opisuje proces odločanja v odsot-
nosti veterinarskega onkologa zaradi omejitev, ki so bile uvedene zaradi pandemije. 15-letna nesterilizirana psica je bila 
apatična in bruhala. Ob palpaciji trebuha je bil ugotovljen povečan volumen epigastrija. Ultrazvok je nakazoval tumor 
neznanega izvora. Opravljena je bila diagnostična laparotomija, pri kateri je bila odstranjena masa na jajčniku. Psica je po 
operativnem posegu dobro okrevala. Histopatološka preiskava je razkrila adenokarcinom jajčnikov z invazijo limfatičnih 
žil. Nadaljnje zdravljenje ni bilo potrebno. Načrtovani so bili pregledi vsakih šest mesecev, vendar so se metastaze razvile 
v manj kot enem letu po prvem pregledu. V tem času v mestu lastnika ni bilo na voljo rentgenske preiskave prsnega koša, 
kar je onemogočilo odkrivanje metastaz in prognozo. Kemoterapija je bila predlagana šele po odkritju metastaz, vendar 
jo je lastnik zavrnil. Psica je poginila v času nadaljnjega spremljanja. Ta primer ponazarja pomembnost hitre diagnoze in 
ustreznega zdravljenja psic z rakom na jajčnikih na podlagi veterinarsko-onkološkega znanja. Poudarja tudi, kako je pan-
demija omejila dostopnost slikovne diagnostike, še posebej v podeželskih krajih, podobno kot je bilo opaženo pri ljudeh, 
kar nesporno odraža problem pri konceptu »Eno zdravje«.

Ključne besede: rak jajčnikov pri psih; zaprtje zaradi pandemije COVID-19; metastatski adenokarcinom; ovariohisterek-
tomija; pljučne metastaze


