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MAMMARY ADENOCARCINOMA WITH TRANSCELOMIC METASTASES
IN A GERMAN SHEPHERD FEMALE DOG
ADENOCARCINOM MAMAR CU METASTAZE TRANSCELOMICE
LA O FEMELA CIOBANESC GERMAN

ABSTRACT |

The study concerns a single case, a 9-year-old,
unsterilised bitch, from the German Shepherd breed,
which had a history of false lactation, heartworm di-
sease, babesiosis, and progressive weight loss for 3
weeks, with a "suddenly" relaxed abdomen, without o-
ther associated clinical symptoms. At the clinical exami-
nation, the female presented a good general condition,
normothermic, with a relaxed abdomen (pear appea-
rance) and a nodular mammary formation, without ul-
ceration with a diameter of 6 cm a straight breast chain,
and an inguinal gland - M,, associated with regional
lymphadenopathy. Laboratory and imaging investiga-
tions (radiography and ultrasound) revealed anaemia,
hemoperitoneum, irregular contour of the splenic cap-
sule, and thickened wall of the gallbladder; radiographic
(thoracic) and ultrasound (cardiac, abdominal) no car-
diac changes (primary to the hemoperitoneum) or le-
sions secondary to breast neoplasia were detected.
Exploratory laparotomy was used to establish the diag-
nosis, identifying multiple, non-pedunculated nodular
formations of different sizes (1-7 mm), disseminated in
the abdominal serosa, with carcinomatous appearance,
the animal being euthanised at the request of the ow-
ner. Postmortem, the bitch was diagnosed with gene-
ralised peritoneal, perivascular, and hepatic carcinoma-
tosis, starting with invasive micropapillary adenocarci-
noma. We emphasise the increased attention that
should be paid to breast tumours (some may have in-
creased invasiveness, but without drawing the clini-
cian's attention to their aggressiveness through the
present characteristics) and the complex investigation
of the patient. Lesions related to breast carcinomas,
although very common, can sometimes be confusing in
diagnosis and can lead to a delay in therapy.
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Studiul vizeaza un singur caz, o catea, in varsta de
9 ani, nesterilizata, din rasa Ciobanesc German, care a
prezentat in antecedente lactatie falsa, dirofilarioza, ba-
besioza, slabire progresiva timp de 3 saptamani, cu ab-
domen destins “brusc”, fara alte semne clinice asociate.
La examenul clinic, femela prezenta o stare generala
buna, normotermica, abdomen destins (aspect de para)
si o formatiune mamara nodulara, fara ulceratie, cu un
diametru de 6 cm, lant mamar drept, glanda inghinala -
M5, asociatd cu adenopatie regionald. Investigatiile de
laborator si imagistice (radiografie si ecografie) au rele-
vat anemie, hemoperitoneu, contur neregulat al cap-
sulei splenice si perete ingrosat al colecistului; radio-
grafic (toracic) si ecografic (cardiac, abdominal) nu au
fost depistate modificari cardiace (primare hemoperito-
neului) sau leziuni secundare neoplaziei mamare. S-a
recurs la laparotomie exploratoare pentru stabilirea
diagnosticului, identificandu-se formatiuni multiple
nodulare, nepediculate, de diferite dimensiuni (1-7
mm), diseminate la nivelul seroaselor abdominale, cu
aspect carcinomatos, animalul fiind eutanasiat la ce-
rerea proprietarului. Postmortem, cateaua a fost diag-
nosticatd cu carcinomatoza peritoneala generalizata,
perivasculara si hepaticd, avand punct de plecare ade-
nocarcinomul de tip micropapilar invaziv. Pornind de la
acest studiu de caz, subliniem atentia sporita care ar
trebui acordatd tumorilor mamare (unele pot avea o
invazivitate crescuta, dar fara a atrage atentia clinici-
anului asupra agresivitatii acestora prin caracteristicile
prezente) si investigatiei complexe a pacientului. Leziu-
nile conexe carcinoamelor mamare, desi foarte frec-
vente, uneori pot crea confuzie in diagnostic si pot con-
duce la o intarziere a terapiei.

Cuvinte cheie: catea, metastaze trancelomice,
adenocarcinom mamar

Mammary gland tumours account for approxima-
tely 50% of the total neoplasms affecting female dogs,
and, of these, half (41-53%) are malignant in nature
(1, 4, 14). Approximately half the malignant mamma-
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ry tumours reach metastasis (6, 11).

The literature mentions the fact that the primary
spot where mammary tumours metastasize is the lung
(60-80% of the studied metastases, when metastasis
occurs haematogenically), but this can occur in other
organs, as well: lymph nodes (metastasis occurs lym-
phatically), the adrenal glands, the kidneys, the heart,
bones, the liver, the brain, the eyes, the nose, the
spleen, the uterus, serous membranes (8, 19, 20, 21,
22,23).
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It is known that ovarian hormones (oestrogen and
progesterone) play an important part in the develop-
ment of mammary tumours, as does the age when
ovariohysterectomy is performed.

According to the literature, female dogs sterilised
before reaching puberty are at a 0.5% risk of develo-
ping mammary tumours, whereas females sterilised
after the first oestrous cycle are at an 8% risk, and
those sterilised after the second oestrous cycle are at a
26% risk (24). Recent studies mention a lower fre-
quency of mammary tumours in dogs under 6 years
old; however, with an approximately 60% increase in
female dogs aged between 8 and 13 (most females
being sterilised at the time of examination) (3, 25).

In the study conducted by Hashimoto et al. in 2002
on a sample of 201 female dogs with mammary tu-
mours, the histopathology examination results re-
vealed the presence of mammary adenocarcinomas in
37.3% of all cases (10). A mammary adenocarcinoma
will develop around the mammary gland canals (26),
but the growth model is rather tubular than papillary.
This is the most common carcinoma type specific to
canine mammary glands (15).

MATERIALS AND METHODS

The study in question describes a 9-year-old Ger-
man Shepherd female dog, weighing 40 kg, with tu-
moral mammary lesions and peritoneal effusion.

The investigations took place at the Faculty of Vete-
rinary Medicine within Spiru Haret University Bucha-
rest / The Institute for Diagnosis and Animal Health,
the female dog being subjected to the following pro-
tocol:

< Case history data collection;

% The clinical examination focused on the current
general state of health and identified a peritoneal effu-
sion (puncture, collection, and cytology examination)
and a primary mammary tumour, which was subjected
to a morpho-clinical assessment (identifying the num-
ber of affected mammary glands, the degree of necro-
sis/ulceration, and detecting affected lymph nodes).

< Additional examinations:

» Abdominal ultrasound scan;

» Cardiacultrasound scan;

> Pulmonary X-ray with a latero-lateral view;

> Laparocentesis;

> Laboratory tests (cytology examination, com-
plete blood count, biochemical examination, Snap 4Dx
test);

> Exploratory laparotomy;

> As part of the necropsy, biological samples were
collected in order to place a definitive diagnosis.

> Anatomopathological examination: conducted
macroscopically and histologically on the samples co-
llected after the necropsy. The tumoral tissue frag-
ments collected for the histology examination were
placedin a 10% formaldehyde solution, and processed
via the classical histopathological method by way of
paraffin immersion and microtome sectioning, where-

as staining was performed via the haematoxylin-eosin
(HE) bichromatic method and the Pappenheim me-
thod.

RESULTS AND DISCUSSION

A non-sterilised 9-year-old German Shepherd fe-
male dog, called Lassie, weighing 40 kg, was brought
for a consult at the clinic of the Faculty of Veterinary
Medicine within Spiru Haret University Bucharest, fo-
llowing an abdominal distension occurring “out of the
blue”, with a presumptive pyometra diagnostic.

The clinical examination revealed that the female
dog displayed a single tumoral mammary lesion, 6 cm
in diameter, without ulcerations, non-adherent, hard
upon palpation, located on the right mammary chain
(M;-inguinal mamma), regional adenopathy (reactive
inguinal lymph node - prominent upon inspection - 2
cm in diameter, hard upon palpation, with no associa-
ted ulceration), a pear-shaped abdomen (succussion-
based palpation revealed a wave-like sensation, in-
dicating a peritoneal effusion), and a good general
state of health, being normothermic (38.3°C).

The anamnesis revealed that, two years before, the
female dog had been diagnosed with dirofilariasis (as
per a cytology examination and a quick Snap 4Dx test,
a condition left untreated) and babesiosis (treated
with an antidote - Imizol); these two medical condi-
tions were identified following the cytology examina-
tion (cytosmear), used to detect haemoparasites. Du-
ring the period before the mammary lesion occurred,
the female had gone through two nervous lactations,
with a progressive growth of its mammary gland,
within approximately three weeks, whereas in the
third week its abdomen “suddenly” approximately
tripled in size. Throughout this period, the female dog
behaved normally, ate, urinated, defecated, and
showed no behavioural changes.

The chest X-ray examination emphasised age-rela-
ted changes, such as cardiac lesions (right atrial dila-
tion), which caused changes in the tracheal topogra-
phy (dorsally deviated trachea), condrocostal degene-
rations, as well as a small (limited) radiopaque area,
ventrally located and specific to small-sized pleural
effusions, whereas no metastasis-specific changes
were presentin the lungs (Fig. 1).

The abdominal ultrasound scan identified the pre-
sence of a large amount of ascitic fluid, with rich ce-
llularity, which prevented viewing the stomach and the
intestines; a peritoneal paracentesis was performed,
which helped drain from the abdominal cavity appro-
ximately 1000 ml of haemorrhagic fluid, most likely
from diffuse bleeding. After laparocentesis, we were
able to locate the urogenital apparatus structures,
which displayed no changes (Figs. 5 and 6); however,
the spleen, as per the ultrasound, showed a homoge-
neous structure, a slightly irregular outline in the sple-
nic capsule area (Fig. 3), the liver, as per the ultra-
sound - relatively small-sized, with a hyperechogenic
homogeneous structure, and visible liver lobes, as a
result of cavity effusion, the gallbladder displayed a
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slightly thickened wall and anechoic homogeneous
content (Fig. 4), whereas the inguinal mamma ultra-
sound revealed a non-homogeneous structure, very
well vascularised, with a central anechoic area (necro-
sis) (Fig. 2).

Fig. 1. Chest X-ray with a latero-lateral view; no lesions
secondary to mammary neoplasias are distinguished

Fig. 2. M5 mammary gland ultrasound, right mamma-
ry chain, non-homogeneous, well - vascularised struc-
ture, with a central anechoic area (necrosis)

(1L 20 em

Fig. 3. Abdominal ultrasound of the spleen region,
showing a homogeneous structure with a slightly irre-
gular outline in the splenic capsule area

Fig. 4. Abdominal ultrasound of the gallbladder re-
gion, showing a slightly thickened wall and anechoic
homogeneous content

The cytology examination, after laparocentesis, em-
phasised at a macroscopic level a fluid with a haemo-
rrhagic appearance, whereas at a microscopic level, the
cytosmear primarily comprised erythrocytes; the white
cell line was predominantly represented by neutrophils,
lymphocytes,and eosinophils; active macrophages con-
taining swallowed erythrocytes (erythrophagocytosis);
and blood platelets in small numbers.

The laboratory tests (complete blood count, SNAP
4Dx test, serum albumin) emphasised the following:

- the complete blood count (interpretation) re-
vealed an anaemia, explained by a decrease in red
blood elements (RBC), a haematocrit decreases (HCT),
associated with a concentration increase of haemoglo-
bin (HB), in haemoconcentration; blood platelet (PLT)
count increases, as they are frequently present in hae-
molytic/post-haemorrhagic anaemias, but also secon-
dary to neoplasms, as well as a mild neutrophilia
(NEU), associated to infections, haemolysis/ haemo-
rrhage and neoplasms (Table 1). Anaemia, thrombocy-
tophilia, and granulocytosis are frequently associated
with mammary neoplasms in female dogs and can be
considered paraneoplastic signs, according to the data
in the literature (22).

Table 1
Complete blood count, Lassie, German
Shepherd, 9 years old, female

PARAMETER / OBTAINED REFERENCE VALUES
MU VALUES (DOG)
WBC (my/mi) 13.2 6.0-17.0
LYM % 16.8 i0.0-30.0
MON % 2.6 2.0-10.0
NEU %% 8.4 50.0-80.0
EO % 2.4 1.6-7.5
RBC (m/mm’) 4.58 5.50-8.50
MOV (ff) /1.9 62.0-72.0
HCT {pg) 32.8 39.0-560.0
MCH (g/ar) 21.8 20-25.0
MCHC (g/d1) 303 300-380
ROW 151 11.01-15.5
HB {(g/at} 10.0-18.0
PLT LI7-460
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- the SNAP 4Dx test - a chromatography ELISA
test — was positive for the heartworm disease antigen
(dirofilariasis), whereas the other specific tests (Ana-
plasma phagocytophilum, Ehrlichia canis, Lyme di-
sease) were negative.

- the serum albumin (ALB) value was low - 1.9 g/dI
(2.2-3.9) - leading to a colloid osmotic pressure de-
crease, culpable for the emergence of ascites (albumin
regulates 80% of the colloid osmotic pressure).

The echocardiographic examination was the next
step in determining the aetiology of ascites and the
dyspnoea secondary to it; the heart appeared slightly
hypovolemic and hypoxic, with a slightly increased
right atrium size and no other changes ascertained.
The adult form of the dirofilaria immitis parasite was
not revealed by the echocardiogram, but we were able
to determine the dirofilariasis staging as a class I risk,
as well as the fact that ascites was not of cardiac ori-
gin. Blood pressure was 198/120.

After the paraclinical investigations, the reco-
mmendation was for a support therapy, such as bena-
zepril hydrochloride (Cibacen, 5 mg tablets), orally ad-
ministered in a single 7.5 mg/day dose for 5-7 days to
decrease high blood pressure, and exploratory laparo-
tomy to place a diagnostic.

During the procedure (exploratory laparotomy),
we ascertained multiple small-sized (1-3 mm) nodule
formations (with a wall-like appearance), either adhe-
rent or fluctuant (in the case of individual ones), non-
pedicled, laid out to form areas or isolated, dissemi-
nated throughout the area of abdominal serous
membranes, as well as on the adjacent muscles, for
which a suspected diagnostic of abdominal carcinoma-
tosis was placed. The owner was informed about the
laparotomy re-sults and requested that euthanasia be
performed. The laparotomy result is opposed to the
ultrasound scan result due to the small sizes of said
formations (1-3 mm) and the ascitic fluid with rich ce-
[lularity. A necropsy examination was performed upon
the female dog's death. The outer inspection revealed
it had been properly maintained; the abdomen in-
creased in size, whereas the examined connective ti-
ssue did not show any modifications.

The examination of the head, the cervical area, and
the spine did not reveal any modifications. Upon ope-
ning the cranial cavity, the brain hemispheres were
congested, the hypophysis was hyperaemic, whereas
the other structures showed no other changes.

The chest examination did not reveal any topogra-
phic changes of the organs within the thoraco-pleuro-
pulmonary segment, but we did identify zonal haemo-
rrhagic infiltrates and serosanguinolent effusions
(approximately 100 ml). There were no changes in the
trachea and bronchia. The lung was slightly collapsed,
displayed an oedema and hyperaemia, with fibrotic
foci within the structure of the diaphragmatic lobes;
there were visible crepitant areas (compensatory em-
physema), more prominent across the apical lobes.
The heart contained approximately 15 ml of reddish
pericardial fluid and displayed a right cardiac dilation.

The aorta and the pulmonary arteries were ectatic,

whereas the other anatomical components did not
show any modifications.

The abdominal cavity examination revealed large
amounts of sero-haemorrhagic effusions (approxima-
tely 4 litres of dark red fluid), which displayed nume-
rous multiple nodule formations (with a wall-like a-
ppearance) of various sizes (1-7 mm), either adherent
or fluctuant (in the case of individual ones), non-pe-
dicled, laid out to form areas or isolated, and disse-
minated throughout the area of abdominal serous
membranes (with a carcinomatous appearance), as
well as on the adjacent muscles, with more pro-
nounced metastases on the omentum, the inner wall
of the abdominal muscles, and the serous membrane
of the organs making up the digestive tract. We also
ascertained splenic congestion and hyperplasia, a he-
patorenal degeneration with more prominent hyper-
aemic areas within the renal cortical region.

The examination of the female genital apparatus
revealed numerous isolated or multiple tumoral for-
mations with a carcinomatous appearance, present
across the serous membranes of the fallopian tubes
and the uterine horns, the ovaries being polycystic.

The examination of the inguinal mammary gland
(M,), on the right chain, revealed it to be hypertro-
phied (6 cm in diameter), whereas its cross-section
displayed greyish-yellowish greasy-looking areas al-
ternating with cystic degeneration areas, with cu hae-
morrhagic infiltrates, all of which were accompanied
by satellite lymph node reactivity (visible upon in-
spection — 2 cm diameter, hard upon palpation, non-
adherent, without any related ulceration).

Summing up the necropsy data, it revealed hemo-
peritoneum and peritoneal carcinomatosis with mul-
tiple metastases across the serous membranes and
within the regional muscles; slightly collapsed lung
with fibrotic areas; right cardiac dilation; splenic con-
gestion; liver degeneration.

Following the histopathology examination (HE stai-
ning) of the inguinal mammary gland (M) and the
regional lymph node, the diagnosis placed was highly
invasive adenocarcinoma (numerous mitoses and aty-
pical cells); with the lymph node featuring lymphoid
depletion and numerous carcinomatous cell areas,
with a micropapillary appearance and poorly differen-
tiated, hyperaemia, and corticomedullary haemo-
rrhagic microfoci (Fig. 5, 6).

The liver displayed granulovacuolar hepatocyte de-
generation, interlobular hyperaemia areas, Disse
space oedema, and a microfocus with poorly differen-
tiated neoplastic cell infiltrations.

The entire peritoneum was enveloped in highly in-
vasive (stage IV) carcinomatous metastases - omen-
tal metastases, serous membrane and muscle meta-
stases, perivascular and liver metastases, whose po-
ssible starting point was the invasive micropapillary
adenocarcinoma within the mammary gland, the me-
tastases having formed aided by the lymphatic and
transcoelomic pathways (Fig. 7, 8).

In the retrospective study performed in 2015 by
SalasY. etal., onthe epidemiology of mammary tu-
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Fig. 5. Histopathology examination of the mammary
gland, micropapillary mammary adenocarcinoma.
Pappenheimx 100 staining

Fig. 6. Histopathology examination of the mammary
gland, tubular-micropapillary neoplastic proliferation of
the glandular acini. Pappenheimx 100 staining

Fig. 7. Histopathology examination of the mammary
gland. Acini with carcinomatous papillary tumoral pro-
liferations, laid out onto a pronounced connective stro-
ma. Pappenheimx 100 staining

mours in dogs, it was ascertained that the most affec-
ted subjects are of pure breeds, whereas more than
80% of the female dogs were Poodles, Cocker Spa-
niels, and German Shepherds (18).

Age is one of the predisposing factors in the occu-
rrence of mammary tumoral lesions, the incidence in-
creasing with age, as was also the case with the sub-
ject discussed in this study (9 years old). According to
the various studies conducted on this topic, maximum
frequency is reached among 9- to 11 -year-old sub-
jects (16). According to several data from the literature,
the mammary glands most affected by neoplasias are
the inguinal ones, females having one or two mammary
glands affected by the tumoral process (22). Other stu-
dies state that the most frequent locations of mammary
tumours are M4 and M5, more than 50% of mammary
tumours have multiple locations (12). The results of the
present study are similar to the literature data.

Fig. 8. Histopathology examination of the visceral ple-
ura. Carcinomatous proliferation of neoplastic micro-
nodules of a glandular and micropapillary variety. HEx
400 staining

In regard to the TNM (tumour, lymph node, meta-
stasis) classification, the female in the present study
falls under stage IV (T, N, M,), as per the classification
drawn up by Mangol et al.,, 1998 (13). This classi-
fication system takes into account: the extent of the
primary tumour (T), the state of lymph nodes (N), the
absence or presence of remote metastases (M); these
are added to digit-based notations to indicate the
malignant tumour extent. The TNM system is particu-
larly significant for the diagnostic accuracy, for the cli-
nical progress, and for the forecast (2).

During its lifetime, the female dog in question had
never been administered hormonal medication, had
never given birth, and had experienced false lacta-
tions. The data in the literature acknowledge that both
false lactations and the lack of sterilisation entail the
risk of mammary tumour occurrence (5, 24).

Mammary adenocarcinomas in female dogs ex-
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tend, by way of infiltration, to the skin and the adja-
cent tissues in approximately 80% of the cases, inva-
ding the lymphatic system, as well (2, 24).

Invasive micropapillary carcinoma (IMC) is a ma-
mmary cancer that forms metastases, particularly ai-
ded by the lymphatic pathways, most frequently in the
area of adjacent lymph nodes, and is encountered
both in female dogs and women. In dogs, IMC features
larger tumour sizes and frequently associates regional
metastases. In female dogs, this neoplasm reaches a
high mortality rate (94%), as opposed to its mortality
rate among women (4%) (9).

The literature data acknowledges the aggressive-
ness of IMC, reflected by both the neoplasm size and
the degree of spread by way of infiltration into regional
tissues (metastases being aided particularly by the
lymphatic pathways), as well as the elevated mortality
rate, this data bearing resemblance to our study.

CONCLUSIONS

The image-guided examination (X-ray, heart, and
abdominal ultrasounds) performed on the female dog
did not reveal any lesions secondary to mammary
neoplasia and invalidated a cardiac aetiology — which
favours ascites. The macroscopic and microscopic
examination of the puncture fluid resulted from the
abdominal paracentesis did not reveal any neoplastic
cells. Exploratory laparotomy was the surgical/ inves-
tigation method, which helped determining the hemo-
peritoneum aetiology. The histopathology confirmed
that all the metastases had, as their point of origin, the
mammary gland, the diagnostic being that of highly
invasive micropapillary mammary adenocarcinoma.
The image-guided examinations are not always highly
accurate and are sometimes limited in determining a
diagnostic; they may emphasize morphological, func-
tional and topographic changes, as they were iden-
tified in the present study, as well (left atrial dilation,
slightly hypovolemic and hypoxic heart, dorsally de-
viated trachea), but there may be cases, such as the
one under discussion, where the rich cellularity of the
peritoneal effusion, combined with small-sized (1-3
mm) cell formations, may lead to confusion and diffi-
culties in placing an image-guided diagnostic. Starting
from this case study, we emphasize the increased
attention that should be paid to mammary tumours
(some may be highly invasive, without drawing the cli-
nician's attention towards their aggressiveness by
means of the displayed characteristics), and the need
to implement a protocol for handling mammary tu-
mour cases, in order to establish both diagnostics and
therapies.
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