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The role of biomarkers as a diagnostic tool in some neoplasms of pet 
animals 

Introduction

Neoplasms consider life threaten of pet animals specially when had 
ability to metastases to critical organs (Yeruham et al., 1999). Many surgi-
cally excised animal neoplasms were not subjected to histopathological 
examination. However, with the increasing sophistication of veterinary 
practices and the laboratory services provided for them, this position is 
rapidly being rectified. as well as forming an important part of veterinary 
practice. The animal neoplasms provided an excellent model for the study 
of cancer in man. They approach the human situation very closely in that 
they arise spontaneously in an out bred population which in cases of 
the dog and cat, shares a similar environment to man (Gupta and Tiwari, 
2009). Tumors affecting skin form the majority of neoplasms in veterinary 
field (Goldschmidt and Hendrick, 2002). 

The most common types of malignant neoplasms in dogs were lym-
phoma, mast cell tumour, osteosarcoma, soft tissue sarcoma and mam-
mary carcinoma (Bronden et al., 2010). Transmissible venereal tumor 
(TVT) in dogs represented ˂ 0.6 % of skin neoplasms out of over 600 
cutaneous neoplasms in some area of India (Chikweto et al., 2011). The 
sebaceous gland adenomas in some dog’s neoplasms were 5% (Jakab, 
2003). Perianal adenomas constitute ˃ 80% of all perianal tumors and 
are the third most common neoplasm in male dogs due to their testos-
terone dependence (Withrow, 2001). Hepatoid gland adenocarcinomas 
(HGA) are uncommon and accounts for 3-7% of perianal neoplasm in 
dogs (Pisani et al., 2006). Osteosarcoma (OSA) is the most common pri-
mary tumor of the appendicular skeleton in dogs and cats representing 
about 85% of bone malignancies in dogs (Brodey and Riser, 1969). The 
incidence of OSA in dogs is twice more common in the forelimbs than in 

the hindlimbs with the highest incidence being in the distal radius and 
proximal humerus followed by distal and proximal femur and distal tibia 
(Morello et al., 2011). OSA is a locally aggressive neoplasm characterized 
by high metastatic rates; with approximately 90% of affected dogs dy-
ing early from hematogenous spread of the primary tumor mainly to the 
lungs (Ehrhart et al., 2012).

Mammary tumors represent 12% among cat’s neoplasms. Moreover, 
mammary cancers in cats were ranked in the third most relevant neo-
plasms after cutaneous and lymphoid neoplasms (Misdorp and van der 
Heul, 2002).

Neoplastic biomarkers serve as differential diagnostic tools for cer-
tain undifferentiated cases (Teruya-Feldstein, 2010). Examples include 
cytokeratin 7 (CK7) in adenocarcinoma (Basturk et al., 2010). Vimentin 
(Marcos, 2006) and Iba1 (Pierezan et al, 2014) as a confirmatory tool for 
TVT in dogs. HER2 (De Maria et al., 2005) for poor prognosis of mammary 
carcinoma in cats and vimentin (Doyle and Hornick, 2014) for mesen-
chymal tissue associated with mixed mammary carcinoma. The goal of 
this paper was to describe histopathological features of some neoplasms 
affecting pet animals and using some biomarkers added confirmatory 
tools for diagnosis. 

Materials and methods

Animals

Neoplastic growths of pet animals; 7 cases were recorded; 5 cases of 
different dogs breed and 2 queen cases, which were admitted to Zagazig 
Veterinary Teaching Hospital during the period of study from May 2022 
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to August 2023. A full description data for each case about age, affected 
site, pet species, sex, and healthy condition were recorded. Furthermore, 
gross picture (shape, size, color, consistency, cut sections) of collected 
specimens were recorded.

Surgical intervention

The animal was prepared for aseptic surgery. The dogs and cats was 
pre-anaesthetized with (Atropine sulphate 1%): (1mg/kg B.wt) by I/M in-
jection and the dogs were sedated using Xylazine Hcl (Xylaject ® 2%) (0.5 
mg/kg B.wt) by I/M injection. General anesthesia for cats was maintained 
with Ketamine Hcl 5% (Ketalare ® 50mg/ml). 20 mg/kg B.wt mixed with 
Xylazine Hcl (Xylajct ® 2%)(0.5 mg/Kg B.wt) by I/M injection and for dogs 
by using Thiopental Na 2.5% at dose of 20-30 mg/kg B.wt by I/V injection. 
An elliptical incision was made on the tumor and the mass was excised 
by blunt dissection. All the bleeding vessels were cauterized, and the skin 
flap was closed after applying subcutaneous sutures. Animal was kept on 
Inj. Intacef: 25 mg/kg b.wt and Inj. Melonex: 0.2 mg/kg b.wt. for 5 days 
according to Vani et al. (2016). 

Histopathological examination

Different excisional biopsies were collected from all neoplastic mass-
es. The tissue specimens were fixed in neutral buffered formalin 10% for 
48 hours, dehydrated in grades of ethyl alcohol (70%-100%), cleared in 
xylene, embedded in paraffin. 5μm thickness of paraffin sections were 
obtained by using automated microtome then stained with routine He-
matoxylin and Eosin (H & E). The bone neoplastic specimens were trans-
ferred to a formic acid solution for decalcification after fixation. After 6 
days of decalcification the tissue samples were routinely processed (Su-
varana et al., 2018).

Immunohistochemical examination

The immunohistochemical procedure was done according to Ali et 
al. (2015). The avidin-biotin-peroxidase complex (ABC) method (Hsu et 
al., 1981) was used with primary antibodies as the following: Cytokera-
tin 7 (CK 7) Monoclonal Antibody (Ks7.18) (Catalog # 61025 PROGEN), 
ThermoFisher scientific, US, 1:100 dilution for adenocarcinoma. Vimentin 
Monoclonal Antibody (V9) Catalog # MA5-11883, (ThermoFisher scien-
tific, US. 1:50 dilution for TVT and Mixed mammary tumor. Anti-ErbB2 
/ HER2 antibody [H2Mab-139] (ab264541), 1/100 dilution (Abcam, 
Cambridge, UK) for mammary tumors. Anti-Iba1 antibody [EPR16588] 
(ab178846), 1/2000 dilution (Abcam, Cambridge, UK) for TVT. Sections 
(5 μ m in thickness) were placed on charged slides. Dewaxing, and rehy-
dration were performed for antigen retrieval. After that the sections were 
incubated with the primary antibodies overnight at 4°C in a humidified 

chamber, slides were washed with phosphate-buffered saline (PBS) and 
incubated with the secondary antibody (Expose mouse and rabbit specif-
ic HRP/DAB detection kit, Abcam; Ready-to-use; Cat. #: ab80436) for 15 
minutes at room temperature in a humidified chamber then rinsed with 
PBS. Staining was then performed using the DAB chromogenic agent for 
detection of immunoreactivity, counterstained with hematoxylin, dehy-
drated, and mounted in a synthetic medium. The staining index of immu-
nohistochemical expression of all the markers was obtained as previously 
stated by multiplying the staining distribution and intensity scores (Heller 
et al., 2005). 

Results

Seven cases of pet animal neoplasms were recorded during this 
study from May 2022 to August 2023 in Sharkia governorate, Egypt. Table 
1 illustrates the results regarding animal species, age, sex, location of the 
tumor and their gross appearances.

The diagnosis of neoplasms was based on histopathological and im-
munohistochemical examination, which declared 2 cases of TVT on penis, 
1 case of Sebaceous adenoma in hock joint of male dog skin, 1 case of 
hepatoid carcinoma in perianal glands of male dog. 1 case of chondro-
blastic osteosarcoma of male dog and 1 case of feline mammary gland 
adenocarcinoma with completely replacement of regional lymph nodes 
by metastatic foci and one case of mixed neoplasm in mammary gland 
in queen. The detailed pathological findings of these cases are described 
as follows: 

Two male’s dogs with 4.5 average years had cauliflower-like nodule 
at caudal part of glans penis (Fig. 1a). on gross examination, the neoplas-
tic masses were red in color and soft, friable in its consistency. The initial 
appearance of the neoplasms was hyperemic papule that later progress 
to lobular multilobulated masses. In histopathology, there was subepi-
thelial heavy infiltration of neoplastic lobules. Lobules consisted of dense 
impact of round, oval or variable shape neoplastic cells with pale baso-
philic cytoplasm that contained a single distinctive nucleus and scanty 
stroma (Fig.1b). The size of most nuclei was higher than the cytoplasm. 
Small, light, clear intracytoplasmic vacuoles were mostly visible (Fig.1c). 
Moreover, lymphocytes, plasma cells and macrophages are often ob-
served. the arrangement of cells was in a diffuse pattern and supported 
by thin trabeculae of fibrovascular stroma. Mitotic figures averaged 2 per 
high magnification field. 

TVT showed positive immunostaining reactions within cytoplasm 
of neoplastic cells by using Iba2 marker (Fig. 1d) and Vimentin marker 
(Fig.1e) as golden yellow granules.

Female dog (5 years old) with one nodular mass bulged on the skin 
of right leg at hock joint (Fig. 2a). the excised neoplasm dimension was 
4.8x3.7x2.1 cm and weighed 38 grams. The mass was grayish in color, 
fleshy in consistency and homogenously grayish white by cut section. 
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Diagnostic 
markers Main microscopic picture Gross picture average age Animal species 

and gender Organ Neoplasm

Iba2, 
Vimentin

Variable shape neoplastic cells and contain color-
less vacuoles in cytoplasm with scanty stroma

Cauliflower-shaped, Soft, friable mass-
es, Creamy with hemorrhagic cyst 4.5 year 2 Male dogs Penis TVT

-- Proliferation of mature sebocytes or fully-lipidized 
cells to form large lobulated mass

One Nodular mass bulged on the skin, 
fleshy, homogenously grayish white  5 years Female Dog Skin at 

hock joint
Sebaceous 
adenoma

CK7
Neoplastic cells of large hepatoid cells with 

marked pleomorphism and distributed irregularly 
in the stroma

Irregular mass neighboring to anus, soft, 
Pale brown with hemorrhagic patches 8 years Male Dog Perianal 

gland
Hepatoid 
carcinoma

--
Osteoid and cartilaginous matrices between neo-
plastic cells, Mitotic figures, multinucleated giant 

cells, and hemorrhages

firm, grayish white in color with central 
reddish areas of friable consistency. 4- years Male Dog left fore-

limb

Chondro-
blastic os-
teosarcoma

HER2,
Vimentin

Tubule formation, pleomorphism, mitotic activity, 
malignant cells of fibroblasts. cartilaginous tissue 

may be seen

Multinodular mass, soft, Yellowish 
Creamy 7 and 9 years 2 queens Mammary 

gland

Adenocarci-
noma with 
sarcoma

Table 1. Description of pet animal neoplastic cases.



Microscopically, the swelling was formed from deep invasive neoplasm 
toward the dermis and reach muscles forming irregular lobules surround-
ed by interlobular collagen fibers in addition to subepithelial inflamma-
tory cells infiltrations mainly lymphocytes (Fig. 2b). The mass revealed 
round cell with vacuolated cytoplasm. Proliferation of mature sebocytes 
or fully-lipidized cells lining sebaceous gland (Fig. 2c). Moreover, Cystic 
dilatation of some glands was seen.

Eight years old male dog with irregular mass neighboring to anus on 
ventral aspect of the tail (Fig. 3a) with defecation problems related to the 
mass. Grossly, the mass was grayish in color with ulcerated hemorrhagic 
areas. soft in consistency, dimensioned 4x2.5x2 cm, weighed 52 grams, 
Pale brown with hemorrhagic patches on cut sections. 

By histologic evaluation, the cells of tumor mass were morpholog-
ically similar to hepatocytes which referred to hepatoid glands. These 

neoplasms are less well organized into distinct lobules and trabeculae 
with areas of hemorrhage and edema (Fig. 3c). The neoplastic cells were 
often polyhedral cells having pale and eosinophilic cytoplasm with vacu-
oles. The cells were presented with marked pleomorphism and distribut-
ed irregularly in the stroma and were arranged in an acinar pattern (Fig. 
3c). In many areas, the tumour cells were separated by delicate strands of 
fibro-vascular stroma. Small basophilic cells (basaloid cells) found at the 
periphery of the tumour mass had greater nuclear pleomorphism with 
prominent nucleoli and hyperchromatic. Mixture of both basaloid and 
hepatoid cells were noticed in majority of tumour mass. Furthermore, 
there were foci of squamous metaplasia and sebaceous differentiation. 
Inflammatory cell infiltrations containing many neutrophils were ob-
served beneath the epidermis in association with serous exudate. The 
most important feature noted on histology is mitosis of differentiated 
hepatoid cells and/or invasion of neoplastic cells into the connective tis-
sue around the tumor and into lymphatics. This is an indicator of malig-
nancy. The neoplastic cells were mildly immunolabelling with CK7.

A 4-year old male, Great Dane dog with a history of lethargy, in-ap-
petence and left forelimb lameness. On clinical examination, the patient 
showed severe left forelimb lameness with swelling in the area of left dis-
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Fig. 1. (a) Formalin fixed cauliflower-like nodule excised from caudal part of glans penis. 
(b) Lobules of dense amount of round, oval or in variable shape neoplastic cells and contain 
a pale basophilic or colorless cytoplasm with scanty stroma (curved arrow) H &E bar 20 
μm. (c) Microscopic picture showing numerous mitotic index (arrowhead) with small, clear 
intracytoplasmic vacuoles (arrow). H&E x1000. (d) Photomicrograph of TVT show-
ing positive immunostaining reactions within cytoplasm of neoplastic cells by 
using Iba2 marker as golden yellow granules. IHC counterstaining with Mayer’s 
haematoxylin. Bar 20μm.  (e) Photomicrograph of TVT showing positive immu-
nostaining reactions within neoplastic cells by using Vimentin marker as golden 
yellow granules. IHC counterstaining with Mayer’s haematoxylin. Bar 20μm.

Fig. 2. (a) Nodular mass bulged on the skin of right leg at hock joint (arrow), (b) Micro-
scopic picture showing deep invasive glandular neoplasm (arrowhead) toward the dermis. 
H &E bar 20 μm. (c) Photomicrograph showing proliferation of mature sebocytes (arrow). 
H &E bar 200 μm.

Fig. 3. (a) Dog with Irregular mass neighboring to anus on ventral aspect of the tail (arrow), 
(b) Photomicrograph showing neoplasms with distinct lobules (arrow) and trabeculae with 
areas of hemorrhage and edema (star). H &E bar 200 μm. (c) Photomicrograph showing 
neoplastic cells of large hepatoid cells with marked pleomorphism and distributed irregular-
ly in the stroma. H &E bar 20 μm.

Criteria Staining distribution Staining intensity

Anti- Vimentin 1 4 ++

Iba11 3 +++

Anti- Vimentin2 2 ++

Iba12 3 ++

CK7 1 +

HER23  4 +++

Vimentin3 3 +++

HER24 3 ++

Vimentin4 2 +

Table. 2. Staining distribution and intensity for used biomarkers.

1: 1 case of TVT, 2: 2 cases of TVT, 3: Mammary gland adenocarcinoma, 4: Mixed mam-
mary gland adenocarcinoma.
The staining distribution was scored from 0 to 4, with 0 = 0%, 1 = < 10%, 2 = 10–30%, 3 = 
31–60%, and 4 = > 61% of cells staining positive. The staining intensity was defined as the 
strength of the signals for the positive-staining tumours, with – = no signal, + = weak signal, 
++ = moderate signal, and +++ = strong signal.



tal radius and ulna (Fig. 4a). Cranio-caudal x-ray imaging of distal radius 
showed a sunburst appearance suggestive of mixed bone lysis and new 
bone formation (Fig. 4b). Per the owner, the dog died 10 days later, but 
unfortunately consent for postmortem necropsy couldn’t be obtained. 
Macroscopically, the excised specimen was moderately firm, grayish 
white in color with central reddish areas of friable consistency. Histo-
pathological evaluation of the mass revealed, densely cellular, infiltrative 
mesenchymal neoplasm, composed of round, oval and elongated cells 
arranged in bundles and whorls on a fine fibrovascular matrix (Fig. 4c). 
Neoplastic cells had indistinct borders and small to moderate amount of 
eosinophilic cytoplasm. Among the neoplastic cells, osteoid and cartilag-
inous matrices were identified (Fig. 4d, e). Mitotic figures, multinucleated 
giant cells, and hemorrhages were detectable (Fig. 4f).

Two cases of multiparous queen (7 and 9 years old) with solitary mass 
on its left axillary crainoventral mammary gland (Fig. 4a). the other case 
appeared with multinodular masses on 4 quarter of mammary tissues. 
The majority masses were soft in consistency and yellowish creamy in 
color but 2 masses from the 2nd case were hard consistency and grit-
ty sound. Thoracic x-rays were performed to verify possible pulmonary 
metastasis. Complete mastectomy with excised regional lymph nodes 
was performed. According to TNM system, the 2 neoplastic cases were 
III degree of malignancy depending upon their diameter more than 3 
cm (large size tumor), 1 node involvement, without lung and other or-
gan metastasis. Microscopically, the first neoplastic case had infiltrative 
growth with tubular or gland-like pattern which was composed of pleo-
morphic cells with vesicular nuclei and prominent nucleoli. Most neo-
plastic Cells showed elongated or oval nuclei containing inconspicuous 
nucleoli resembling mesenchymal cell with scant cytoplasm. An average 
mitotic index was three mitoses/40x field and bizarre mitoses were ob-
served. The intertubular stroma consists of myxoide matrix with minor 
vessels. In some areas, an infiltrate by plasma cells, lymphocytes, and 
macrophages were seen. The majority of associated lymph nodes were 
replaced by metastatic adenocarcinoma with presence remnant of lym-
phoid cells (Fig. 5b, c). The adenocarcinoma was accompanied with some 
sarcomatous lesions which investigated through pleomorphic malignant 
cells of fibroblasts and positivity with vimentin marker (Fig. 5d). The 2nd 

neoplastic case showed cartilaginous tissue beside obviously characters 
of adenocarcinoma (Fig. 5e.). 

The heterogeneous cell population showed strongly and diffusely 
positive immunolabeling for HER2 antibodies (Fig. 5f) for both cases.

Discussion

TVT appeared as small hyperemic papule at initial stage which lat-
er progresses to nodular, papillary, multilobulated, and cauliflower-like 
pedunculated mass. The previous findings agreed with Eze et al. (2007). 
There is no metastasis recorded in our study so the prognosis of dog with 
TVT is excellent after surgical excision as mentioned by Slatter (2002). 
tumor cells of TVT tumor cells secrete cytotoxic proteins which cause 
apoptosis of B-lymphocyte during the neoplastic progression phase (Liao 
et al., 2003). TVT was classified as being in a progressing growth phase 
due to high mitotic activity and low number of lymphocytes as Hill (1984) 
recorded.

Sebaceous adenoma is usually less lobulated and greater than 1 cm 
in diameter, while sebaceous hyperplasia is commonly papillated, and 2-5 
mm in diameter (Pullet and Stannard, 1990). In the case described here, 
the tumor was 4.8x3.7x2.1cm in dimensions and this macroscopic feature 
can be used as a diagnostic tool for distinguishing sebaceous adenoma 
from sebaceous hyperplasia. Our findings were in accordance with Lor-
sirigool et al. (2020) who reported mass at left front toe 7-year-old dog 
with focally expansion of the dermis by a highly cellular well delineated, 
expansile, exophytic proliferation of neoplastic epithelial cells showing 
sebocyte differentiation. The sebaceous gland plays a role in secreting 
sebum to coat the fur and skin of animals. Tumors exhibit many external 
features such as a dome-shape, pedunculated papule, or nodule (Yoon 
and Park, 2016). 

The odour of perianal gland secretion helps in recognition and com-
munication between dogs (Goldschmidt and Hendrick, 2002). Perianal 
adenomas comprise more than 80% of all perianal tumors and are the 
third most common tumor in male dogs because of their testosterone 
dependence. The perianal adenocarcinomas look like adenoma, but they 
tend to grow faster, ulcerate frequently, are firmer and reoccur frequently 
(Withrow, 2001) as we reported grossly. Histopathology confirmed the 
presence of anal gland tumor which are correlated with Yumuşak et al. 
(2016) which found cells of hepatoid gland carcinoma were presented 
with marked pleomorphism and distributed irregularly in the stroma. Ma-
nipulation of tumor was minimal during surgery to minimize emboliza-
tion of tumor cells.

Chondroblastic OSA in in a 4 years old Great Dane is the main prima-
ry malignant and non-hematopoietic bone tumor in dogs representing 
about 85% of all bone tumors. Certain dog breeds are at significantly 
higher risk for developing OSA, and Great Danes are one of these highly 

Fig. 4. (a,b) Clinical and radiographical findings: a) The left forelimb of the dog shows a 
swelling in the area of the distal radius (arrowhead). b) Cranio-caudal x-ray image of the 
forelimbs showing a sunburst appearance of the bone at the left distal radius metaphysis. c) 
A photomicrograph of the mass showing a highly cellular mesenchymal neoplasm, where 
the neoplastic cells are arranged in bundles and whorls. H &E bar 100 μm., d) A higher 
magnification of the previous photomicrograph depicting the presence of the osteoid matrix 
(arrows) among the neoplastic cells.H &E bar 20 μm. e) In addition to the osteoid matrix the 
neoplastic cells also produced chondroid matrix (arrow). H &E bar 20 μm. f) Multinucleated 
giant cells (arrow) and hemorrhages (arrowhead) were observed among the neoplastic cells. 
H &E bar 20 μm.

Fig. 5. (a) multiparous queen (7 years old) with solitary mass on its left axillary craino-
ventral mammary gland (arrowhead). (b) The associated lymph nodes showing complete 
replacement by metastatic adenocarcinoma. (c) High magnification of the previous figure 
showing Tubule formation, pleomorphism, and mitotic activity (arrowhead) with presence 
few lymphoid cells (arrow). H &E bar 100 μm. (d). Photomicrograph of mixed mammary 
adenocarcinoma showing cartilaginous stroma (arrow) beside obviously characters of ade-
nocarcinoma (thick arrow). H &E bar 100 μm. (e) Photomicrograph of mammary gland ad-
enocarcinoma with sarcoma showing positive immunostaining reactions within cytoplasm 
of pleomorphic malignant cells of fibroblasts by using vimentin marker aa golden yellow 
granules. IHC counterstaining with Mayer’s haematoxylin. Bar 20μm. (f) Photomicrograph 
of mammary gland adenocarcinoma with sarcoma showing positive immunolabeling for 
HER2 antibodies as golden yellow granules. IHC counterstaining with Mayer’s haematox-
ylin. Bar 20μm.
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susceptible breeds (Davis and Ostrander, 2014). The common large size 
that these breeds share and the higher prevalence in the long bones 
suggested an association between bone growth and the development of 
osteosarcomas, which was further supported by an investigation done in 
2004 demonstrating the expression of insulin growth factor-1 (IGF-1) re-
ceptor and its ligand in canine OSA cells (MacEwen et al., 2004). The x-ray 
imaging of the swollen limb showed the characteristic sunburst appear-
ance commonly seen in OSA (Gorlick and Khanna, 2010) and suggesting 
the concomitant production and lysis of osseous matrix which was further 
supported by the observation of friable hemorrhagic centers of the neo-
plastic mass macroscopically and the presence of hemorrhage and ne-
crosis microscopically. Our definitive diagnosis for the case was based on 
the production of both osteoid and chondroid matrices by the neoplastic 
cells, where the presence of the osteoid matrix ruled out chondrosarco-
ma as another possible diagnosis. In accordance with several previous 
descriptions of canine OSA (Kirpensteijn et al., 2002), histologically the 
neoplastic cells were pleomorphic, arranged in whorls and bundles and 
had scant to moderate cytoplasm, with stippled hyperchromatic nuclei 
and a single prominent nucleolus. The presence of tumor giant cells and 
mitotic figures are also classical findings in OSAs.   

Mammary adenocarcinomas (MACs) are common tumors in cats. The 
postexcisional survival period of affected cats is inversely proportional 
to tumor size, but the median survival periods for different tumor size 
categories is variable. Cats with MACs and mixed mammary neoplasm 
with greater diameter than 3 cm had a 12-month median survival period, 
whereas those with MACs less than 3 cm in diameter had a 21-month 
survival period. Some terminologies were used such as Survival period “ 
the time from first neoplasm detection to time of death “. Postexcisional 
survival period “ the time from neoplasm excision to time of death “. Tu-
mor free interval “ the time from neoplasm excision to time of neoplasm 
first recurred” (Viste et al., 2002). In our study, MACs and mixed mammary 
neoplasm appeared with greater diameter than 3 cm, the 1st case had a 9 
months survival period and 8 months post excisional period.

Human epidermal growth factor receptor 2 gene (HER2/neu) is over-
expressed in 10% to 40% of breast carcinoma in women (Millanta et al., 
2005). Because feline mammary tumors generally behave aggressively, 
identifying HER2 overexpression in these neoplasms indicated for poor 
prognosis. Recent investigations have demonstrated HER2 expression 
to be low (25%) in benign mammary tumors and absent in nontumor 
samples. In contrast, 41% to 90% of feline mammary carcinomas express 
HER2 (De Maria et al., 2005). The previous reports were in agreement with 
our results due to the overexpression of MAC malignant cells with HER2 
reported in this study. Using vimentin as (Doyle and Hornick, 2014) for 
mesenchymal tissue associated with mixed mammary carcinoma.

We confirmed the 2 cases of TVT by using Vimentin which were giv-
en 100% positivity immunostaining for TVT as (Marcos, 2006) seen. Iba1 
considers a good discriminatory marker for TVT among non-histiocytic 
leukocytic tumors (Pierezan et al., 2014). Using cytokeratin 7 (CK7) bio-
marker as a confirmatory tool in hepatoid adenocarcinoma as recorded 
by Basturk et al. (2010).

Conclusion

Histopathological evaluations by H&E stain is the backbone method 
for neoplasms diagnosis and using some biomarkers added a confirma-
tory tools for these diagnosis. Staining intensity and distribution of used 
biomarkers were also evaluated.
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