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ABSTRAK 

 

KAJIAN RETROSPEKTIF TENTANG NEOPLASIA PADA ANJING 

BERDASARKAN KES YANG DIHANTAR KEPADA  

UNIT PERKHIDMATAN MAKMAL VETERINAR,  

UNIVERSITI PUTRA MALAYSIA,  

PADA TAHUN 2015 SEHINGGA 2019 

Oleh 

Safwa Farhanah Binti Zainal Abidin 

2020 

Penyelia: Professor Dr. Rasedee Abdullah 

Penyelia bersama: Associate Professor Dr. Gayathri Thevi Selvarajah, 

  Dr. Azalea Hani Othman 

Insidens kes neoplasia pada anjing semakin meningkat. Walau bagaimanapun, 

tidak ada rekod mengenai prevalens neoplasia pada anjing di Malaysia. Justeru, objektif  

kajian ini ialah penentuan prevalens dan faktor risiko berkaitan neoplasia pada anjing 

yang di rujuk kepada Hospital Veterinar dan Unit Perkhidmatan Makmal Veterinar  

(VLSU), Universiti Putra Malaysia pada tahun 2015 hingga 2019. Data pesakit seperti 
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umur, baka, jantina, dan lokasi serta jenis tumor diperoleh daripada rekod Makmal 

Hematologi dan Biokimia Klinikal, VLSU. Daripada 745 kes, 432 telah didiagnosis 

mengidap neoplasia. Antara baka yang paling kerap didiagnosis mengidap neoplasia, 

mengikut kekerapan, ialah baka campuran tempatan (n = 124), Shih Tzu (n = 52), Golden 

Retriever (n = 42), German Shepherd (n = 24), Rottweiler (n = 23), Beagle (n = 16), 

Standard Schnauzer (n = 14), Labrador (n = 14), Terrier (n = 13), Poodle (n = 13), 

Doberman (n = 11), Husky (n = 10), Spitz (n = 8), dan Pomeranian (n = 5). Purata umur 

anjing yang menghidap neoplasia adalah 8.38 ± 3.0 tahun dan dalam lingkungan umur 1 

hingga 18 tahun. Tumor yang paling kerap didiagnosis ialah tumor sel bulat (46.76%), 

diikuti dengan tumor sel epitelium (32.18%), tumor sel mesenkima (11.57%), lipoma 

(0.23%), dan lain-lain (7.85%). Beberapa kes leukemia (1.39%) juga telah dicatat. Lokasi 

tumor yang dilaporkan dalam kajian ini adalah kelenjar (20.60%), kawasan oral (4.86%), 

penis (3.94%), trunkus (3.70%), kawasan nasal (3.01%), kawasan intra-abdomen 

(2.78%), digit (2.55%), prostat (2.31%), vulva (2.31%), and pundi kencing (2.31%). 

Tumor pelbagai lokasi dan diagnosis lain, masing-masing terdiri daripada 23.70% dan 

27.75% daripada keseluruh kes. Kesimpulannya, kajian ini menunjukkan bahawa tumor 

yang paling kerap didiagnosis pada anjing ialah tumor sel bulat dan sel epitelium, 

manakala lokasi paling kerap berlakunya tumor pada anjing ialah nodus limfa. Kajian 

tidak menunjukkan sebarang perkaitan antara prevalens neoplasia dengan umur atau 

jantina anjing. Anjing baka campuran tempatan paling kerap didiagnosis mengidap 

neoplasia.   

Kata kunci: anjing, neoplasia, baka, umur, jantina. 
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ABSTRACT 

 

RETROSPECTIVE STUDY ON CANINE NEOPLASIA CASES SUBMITTED 

TO THE VETERINARY LABORATORY SERVICES UNIT,  

UNIVERSITI PUTRA MALAYSIA FROM YEAR 2015 TO 2019 

By 

Safwa Farhanah Binti Zainal Abidin 

2020 

Supervisor: Professor Dr. Rasedee Abdullah 

Co-supervisors: Associate Professor Dr. Gayathri Thevi Selvarajah, 

Dr. Azalea Hani Othman 

The incidence of canine neoplasia is on the increase. However, there is no record 

on the prevalence of neoplasia in dogs in Malaysia. Therefore, the objectives of the study 

were to determine the prevalence and associated risk factors of neoplasia in dogs 

presented to the University Veterinary Hospital (UVH) and Veterinary Laboratory 

Services Unit (VLSU), Universiti Putra Malaysia (UPM) for years 2015 to 2019. Patient 

data including age, breed, sex, and site and type of tumours were obtained from the record 

of cases submitted to the Haematology and Clinical Biochemistry Laboratory, VLSU. Out 

of 745 cases, 432 were diagnosed with neoplasia. The most commonly presented breeds 
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with neoplasia, in order of frequency, were the Local Mixed Breed (n= 124), Shih Tzu 

(n= 52), Golden Retriever (n= 42), German Shepherd (n= 24), Rottweiler (n=23), Beagle 

(n=16), Standard Schnauzer (n=14), Labrador (n=14), Terrier (n=13), Poodle (n=13), 

Doberman (n=11), Husky (n=10), Spitz (n=8), and Pomeranian (n=5). The mean age of 

dogs with neoplasia was 8.38 ± 3.0 years with age range of 1 to 18 years. The most 

frequent tumours diagnosed were round cell tumours (46.76%), followed by epithelial 

cell tumour (32.18%), mesenchymal cell tumour (11.57%), lipoma (0.23%), and others 

(7.85%).  A few cases of leukemia (1.39%) were also recorded. The tumour sites reported 

in this study, in order of frequency were the lymph nodes (20.60%), oral region (4.86%), 

penis (3.94%), trunk (3.70%), nasal region (3.01%), intra-abdominal region (2.78%), 

digits (2.55%), prostate (2.31%), vulva (2.31%), bladder (2.31%). Multiple sites and other 

diagnosis made 23.70 and 27.75% of all cases, respectively. In conclusion, the study 

showed that the most frequent tumours diagnosed in dogs were round and epithelial cell 

tumours while the most frequent site was the lymph nodes. There was no association 

between the prevalence of neoplasia with age or sex of dogs. Local mixed breed dogs 

were most frequently diagnosed with neoplasia.  

Keywords: canine, neoplasia, breed, age, sex.
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1.0 INTRODUCTION 

Neoplasia is abnormal growth of cells, which can be either be benign or malignant. 

Benign neoplasia grows slowly and do not spread to other parts of body. Malignant 

neoplasia or cancer can invade surrounding tissues and spread to distant sites through the 

bloodstream and lymphatics. Neoplastic cells may be premalignant or malignant. 

Premalignant neoplasms have the potential of becoming aggressive and malignant, which 

is typically associated with apparent and often rapid damage of tissues and organs (Valent 

et al., 2017).  

 

Neoplasms can also occur at various sites on the body, including the body, head, 

neck, bones, and internal organs. Neoplasms are characterised by high rate of cell division 

and loss of adhesive properties of the cell membrane. Malignant neoplasms occur when 

normal cells began to become less adhesive and separate from surrounding cells to invade 

other tissues and organs (Markert, 1968).  

 

Classification of the tumours is based on the cell morphological characteristics 

and tissue-origin. Tumours, according to cytological identification, can be the 

mesenchymal, round cell, or epithelial tumour. In blood, the cancers are leukemias, which 

are of hematopoietic origin.  

 

Neoplasias are more commonly seen in old than young dogs. Spontaneous 

neoplasms are also more common in dogs than in other domesticated animals, particularly 
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in the geriatrics (Prier and Brodey, 1963). Certain breeds are also predisposed to the 

development of neoplasms. The risk factors for neoplasia include age, sex, and breed.   

 

Neoplasia in dogs are on the increase and it is not uncommon to find an animal 

with multiple primary tumours (Prier and Brodey, 1963). The increased incidence of 

neoplasia now observed in veterinary hospitals and clinics may also be due to the 

improved testing methods that had significantly increased the effectiveness of tumour 

detection.  

 

The objectives of the study are to determine the: 

1) rate of occurrence of neoplasia in dogs based on cytological diagnosis.  

2) distribution in neoplasia in dogs based on age, breed, sex, and type and site of 

tumors in dogs. 

3) type of canine tumours diagnosed at the Veterinary Laboratory Services Unit, 

Universiti Putra Malaysia (VLSU-UPM). 
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2.0 LITERATURE REVIEW 

2.1 Neoplasia in dogs 

2.1.1 Age 

The average age of dogs with primary liver tumour was reported to be 11.9 years, 

while the average age of dogs with metastatic liver cancers was 11.4 years (Vilkovyskiy 

et al., 2020). According to Schneider (1978), the age range of dogs for the acquisition of 

skin neoplasm, except histiocytoma, is between 6 to 14 years. The average age for the 

acquisition of lipoma is 8.0 years, for anal gland neoplasms, 10.9 years (Rothwell et al., 

1987), and for lymphomas between 6 to 9 years (Yau et al., 2017). The occurrence of 

canine lymphoma increases with age and frequently affecting middle-aged dogs aged 6 to 

8 years (Dorn et al, 1967; Teske, 1994).  Some dogs with lymphomas of nodular pattern 

appeared to be younger than those with diffuse lymphomas, and the survival period for 

dogs with nodular lymphomas were shorter than those with the diffused type (Madewell, 

1985).  

 

The sarcomas, osteosarcoma or chondrosarcoma of the rib is not common in dogs, 

however, if they occur, young dogs aged 1.5 to 4 years are most affected. Limb bone 

sarcoma usually affects dogs aged 6 to 8 years (Cotchin, 1984). Another study suggested 

that lymphosarcomas and osteosarcomas in dog peaks at ages between 7 to 10 years 

(Cohen et al., 1974). 
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In a study on 130 dogs, it was shown that 15% of histiocytoma cases were in dogs 

less than 1 year of age while 19% were between 1 to 2 years old. Most histiocytomas (60- 

80%) occur in dogs less than 3 years old, although they can occur at any time during their 

lifespan (Rothwell et al., 1987; Moore and Affolter, 2005). Epithelial and melanocytic 

neoplasms were commonly diagnosed in dogs aged between 5 to 15 months (Aleksić-

Kovačević et al., 2005). 

 

2.1.2 Breed 

Certain breeds of dogs are more prone to the development of certain types of 

neoplasms (Prier and Brodey, 1963). Purebred dogs were substantially over-represented 

in cases of malignant skin melanoma and mammary gland tumour. These tumours have 

high age-specific incidence rates in purebred dogs (Dorn et al., 1968a and b). The 

probability of developing mammary gland tumours are also thrice as high in small than 

large breed dogs (Grüntzig et al., 2016). 

 

The Australian Cattle dog and Doberman are highly predisposed to lymphomas 

(Yau et al., 2017) while the Boxer dog breed is more vulnerable to mast cell tumour (Ihrke 

et al., 2005). Boxers also have a high probability of developing osteosarcomas, 

lymphosarcomas, testicle, and gingival neoplasia (Cohen et al., 1974), cutaneous 

malignancies, and connective tissue cancers (Dorn et al., 1968a and b). Large breed dogs 

such as Great Danes and St. Bernards are susceptible to osteosarcomas. Highly pigmented 

breeds such as Cocker Spaniels, Scotch Terriers, and Airedale Terrier are predisposed to 
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melanomas (Cotchin, 1984) and Cocker Spaniels to adnexal skin tumours (Prier and 

Brodey, 1963). Aleksić-Kovačević et al., (2005) reported that squamous cell carcinoma 

was mostly diagnosed in Rottweilers, Giant Schnauzers, German Shepherds, and standard 

poodles.  

 

2.1.3 Sex 

The overall prevalence of neoplasia is higher in female than male dogs, partly due 

to the high incidence of mammary gland tumours in bitches (Noury et al., 2020). Female 

dogs also have a higher tendency than males to acquire adenoma and adenocarcinoma 

while at lower risk to develop hemangioma and haemangiosarcoma, and squamous cell 

carcinoma (Grüntzig et al., 2016). On the other hand, males are at greater risk of getting 

mouth and pharynx cancers than female dogs (Dorn et al., 1968a and b). Skin tumours are 

also more prevalent in female than male dogs, irrespective of breed (Aleksić-Kovačević 

et al., 2005), while basal cell carcinoma and sebaceous adenoma were more prevalent in 

male than female dogs. Among female dogs, in order of frequency, mammary gland 

tumour, cutaneous melanoma, and connective tumours were the most prevalent (Dorn et 

al., 1968a and b). 

 

2.1.4 Common sites of tumour  

While neoplasms are known to occur all over the body of the dog, some sites were 

reported to be more prone to the development tumours than others (Prier and Brodey, 

1963). The most common sites for neoplasm in dogs are the skin and subcutaneous tissues 
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(Dorn et al., 1968a and b). Aleksić-Kovačević et al. (2005) stated, in the study on 211 

canine cutaneous neoplasm cases, 49 (23.22%) were on skin of the head and neck, 53 

(25.11%) at the limba, 33 (15.64%) at the trunk, 33 (15.64%) at the anal and para-anal 

region, and 6 (2.84%) on the tail. Squamous cell carcinoma was also reportedly on the 

skin of the leg, trunk, head and neck, as well as on the poorly pigmented areas of the skin. 

Basal cell carcinoma was frequently found on the skin on head and neck regions, while 

the common sites of sebaceous adenoma were the head, neck, and limbs. Lipoma, 

histiocytoma, and mast tumour were commonly found on the skin and soft tissues. The 

mammary gland, and alimentary and respiratory tracts were reported to be prone to the 

development of adenocarcinomas. Rothwell et al. (1987) reported that the tail, perineum, 

prepuce and adjacent of anus were the general sites for perianal gland neoplasms. The 

trunk was usually the site for the occurrence of fibrosarcoma, squamous cell carcinomas, 

and lipomas, and the limbs for haemangiopericytomas.  

 

Prostate cancers can aggressively metastasise to regional lymph nodes and lungs 

(Leav et al., 1968; Waters et al., 1998). Most tumours commonly metastasise 

haematogenously to the liver (30%). That study showed that more than 80% of all liver 

neoplasms were found in the left medial or left lateral lobes of the liver (Vilkovyskiy et 

al., 2020). Cotchin (1984) reported that glandular carcinomas are rare in dogs, if they 

occur, it will in the fundus and pylorus of the alimentary tract. 
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2.1.5 Common types of tumour 

The most common tumours in dogs are mammary gland tumours followed by 

neoplastic and non-neoplastic skin tumours (Aleksić-Kovačević et al., 2005). Mammary 

tumours normally appear as clusters of cells with circular to the oval nucleus and clear 

cytoplasmic boundaries (Bhalla et al., 2011).  

 

In clinical practice, haematopoietic and lymphatic system tumours are among the 

most often identified canine neoplasms and they pose great diagnostic and therapeutic 

challenges to clinicians (Madewell, 1985). The Royal Veterinary College reported that 

squamous cell carcinoma affecting the faucial tonsil as a common tumour in dogs 

(Cotchin, 1984).  

 

In bone tumours, the incidence of osteosarcomas is nearly 10 times more than 

chondrosarcomas (Prier and Brodey, 1963). Bone tumours in dogs are mostly malignant; 

however, tumour metastasis were rarely reported (Cotchin, 1984).  

 

Among malignant skin tumours in dogs, mast cell tumour was the most commonly 

reported (London and Seguin, 2003; Misdorp, 2004; Sledge et al., 2016). However, other 

studies suggested that haemangiosarcoma is most often diagnosed with skin neoplasm in 

dogs (Chikweto et al., 2011). The annual incidence rate of cutaneous histiocytoma 

accounted for 377 cases out of 100,000 dogs. Other less common cutaneous tumour 

include lipoma, adenoma, soft tissue sarcoma, mast cell tumour, and lymphosarcoma. The 
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incidence of epithelial tumours were higher than mesenchymal in dogs (Dobson et al., 

2002). 

 

In lymph nodes, lymphoma, metastatic neoplasms, example carcinoma and 

sarcoma were the major forms of tumours identified (Ku et al., 2017).  

 

2.1.6 Differential diagnosis 

In tumours involving lymphocytes, cancers that begin and predominate in the bone 

marrow are leukemias, while those originating in the lymph nodes are lymphomas and 

lymphosarcomas (Madewell, 1985). Lymphadenopathy may occur in chronic 

lymphocytic leukemia.  Therefore, prominent lymphadenopathy and blood and bone 

marrow lymphocytosis may be associated with chronic lymphocytic leukemia or diffused, 

well-differentiated lymphocytic lymphoma (Mintzer and Hauptman, 1983).  

 

In one study, among 225 skin masses from 207 dogs, the prevalence of skin 

neoplasms was 72%. Moreover, 15.6% were diagnosed as non-neoplastic tumours, and 

12.4% were inflammatory conditions. The Inflammatory conditions comprised of 

pyogranulomatous dermatitis (50%), nodular and diffuse chronic dermatitis (25%), deep 

and superficial pyoderma (10.7%), sterile granuloma (10.7%), and allergic dermatitis 

(3.6%) (Chikweto et al., 2011).  
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2.2 Diagnostic cytology 

2.2.1 Cytology samples in tumour diagnosis 

Cytology involves the microscopic evaluation of cells and tissues (Bhalla et al., 

2011). The type of samples to be obtained for cytological diagnosis is dependent on the 

tissue and organ location of the tumour. In cases of suspected respiratory neoplasms, the 

cytology samples to be collected include nasal flushes, transtracheal aspirates, bronchial 

brushings, and lung aspirates. For reproductive system tumours, the samples to be 

collected include prostatic fluids, testicular aspirates, vaginal scrappings, and mammary 

discharges (Wellman, 1990).  

 

2.2.2 Sampling method 

Fine needle biopsy that can be achieved with or without aspiration are commonly 

used to obtain samples from the lymph node, salivary gland, mammary gland and other 

subcutaneous glandular organs, and proliferative lesions (Cowell et al., 2008). Not all 

biopsies would yield an adequate number of cells for diagnosis. For example, aspirates or 

histiocytoma imprints usually yield very few cells, although it may be enough to provide 

clues to the diagnosis (Duncan and Prasse, 1979). Fine-needle aspiration of the lymph 

nodes can provide good cytological evidence of non-Hodgkin’s lymphoma in dogs (Teske 

and Van Heerde, 1996). 
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2.2.3 Staining method 

The general type of stains used in cytology are the Romanowski type-stains, 

especially Wright’s, Giemsa, Diff-Quik, and Papanicolaou, Sano’s trichrome stains, new 

methylene blue (Cowell et al., 2008; Wellman, 1990) (Table 1). Wright’s stain is good 

for the diagnosis of mast cell tumours, because it stains the granules metachromatically 

making them easily recognisable (Duncan and Prasse, 1979). 

 

 

 

 

 

 

 

 

 

 

2.2.4 Benefits and limitation 

Cytological diagnosis can be performed rapidly, cheaply, and repeatedly (Bhalla 

et al., 2011). Although fine needle aspiration is rapid, precise, and cost-effective for 

cytology diagnosis in humans, in veterinary medicine it can be weakly diagnostic. 

However, smears from fine needle aspirations were more cellular with better preservation 

of tissue structures than scrappings, discharge fluids, or impression smears (Allen et 

Table 1. Common stains used in the cytological diagnosis of tumours.  
(Wellman, 1990) 

Stain Description 
Wright’s 
 

Provides strong colour contrast and is a 
permanent stain with outstanding cytoplasmic 
detail and appropriate nuclear detail 

Papanicolaou Provide brilliant details of nucleus for the 
classification of malignancies 

New methylene blue  
 

Better nuclear details, low colour contrast, and 
not a permanent stain  



@
COPYRIG

HT U
PM

11 
 

al.,1986). Fine needle aspiration provides a rapid look into the tissues and cells without 

the involvement of surgical procedures (Duncan and Prasse, 1979).  

 

2.2.5 Discrepancies between cytology and histopathology 

Cytology is a valuable complement to histopathology, and for some neoplasms 

the cytology can be easier than histopathology in the diagnosis of tumours. This is true 

for round cell tumours, because they do not have specific features that require histological 

identification. The cell morphology of round cell tumours is also clear in smears and 

imprints, that is in tissue sections.  Tissue imprints and needle aspirates do not show 

morphological variations. Poorly granulated cells of anaplastic tumours are more readily 

identifiable showing higher resolution of cytoplasmic granules in smears and imprints 

than in tissue sections (Duncan and Prasse, 1979).  

 

Neoplasia cytology shows a sensitivity of 66.6%, specificity of 91.5%, and 

accuracy of 77.2%, with 93.0% probability accuracy in the diagnosis of malignancy (Ku 

et al., 2017).  In one study, cytology of fine needle biopsy managed to correctly diagnose 

108 of 147 cases presented (Griffiths et al., 1984). In 36 stromal tumours only 18 were 

correctly diagnosed.  
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3.0 METHODOLOGY 

3.1 Data retrieval 

Canines cases with suspected tumours submitted to the Haematology and Clinical 

Biochemistry Laboratory, Veterinary Laboratory Services Unit, Universiti Putra Malaysia 

from 2015 to 2019, for cytology for diagnosis were collected and compiled. Data of the 

canine patient including age, sex, breed, neuter status, and site of tumour were recorded. 

The neoplasia cases were classified according to the type of tumours based cytological 

diagnoses. Cases with repeat visits and the same cytological diagnosis or tumours with 

different cytological diagnosis or at different anatomical sites were recorded as one case. 

Other cases recorded included suspected neoplasia cases with cytological results that 

showed non-tumour diagnosis or no significant findings. Cases without data on the sex 

and age of the dog were excluded from the study. However, cases of dogs of unknown 

breed were included.   

 

3.2 Statistical analysis 

The frequency and associated risk factors were presented as bar charts and tables. 

The association between the occurrence of neoplasia and age was determined using the 

normality and Mann- Whitney U tests. Other information such as location and type of 

tumours were described and tabulated as additional information to the complement 

laboratory data. The association between the prevalence of tumours and breed and sex 
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were determined using the Pearson Chi-Square test. The statistical analyses were done 

using SPSS software version 19.0 (SPSS, IBM Inc, USA) at α=0.05. 

 

4.0 RESULTS 

4.1 Cases  

The results showed that among 745 canine cases of suspected neoplasia from the 

year 2015 to 2019 and based on cytological diagnosis, only 58% were diagnosed with 

neoplasia and 42% were non-tumour cases, which include infections, inflammations, 

haemorrhages, and non-significant findings (Figure 1). 

 
Figure 1. Occurrence of neoplasia in dogs subjected to 
cytological diagnosis at the Haematology and Clinical 
Biochemistry Laboratory, VLSU-UPM. 
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4.2 Breed 

All cases were represented by 42 breeds of dogs. The most frequent breeds in the 

study were Local Mixed Breed, Shih Tzu, Golden Retriever, German Shepherd, 

Rottweiler, Beagle, Standard Schnauzer, Labrador, Terrier, Poodle, Doberman, Husky, 

and others. The highest number of dogs significantly (p<0.05) presented in this study were 

Golden Retriever, German Shepherd, Rottweiler (Figure 2).   

 

Figure 2. Frequency of breed of dogs presented and diagnosed with neoplasia at the 
Haematology and Clinical Biochemistry Laboratory, VLSU-UPM. 
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4.3 Age 

There was no significant (p>0.05) difference in the prevalence of tumours among 

dogs of various ages. Dogs of age 8 were overrepresented (n= 61) in the study. 

Meanwhile, out of 432 cases with the final diagnosis of neoplasia, age 16 (n= 3) and 18 

(n=2) are underrepresented. The mean age of dogs with neoplasia was 8.38 ± 3.31 years, 

with a minimum age of 1 year and maximum age of 18 years. (Figure 3). 

Figure 3. Age of dogs presented and diagnosed with neoplasia at 
the Haematology and Clinical Biochemistry Laboratory, VLSU-
UPM. 
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4.4 Sex 

There was no significant association (p>0.05) between the prevalence of neoplasia 

and the sex of dogs.  Approximately 32% of male dogs and about 26% of bitches were 

diagnosed with neoplasia in the 745 cases reported. (Figure 4). 

 

 
Figure 4. Sex distribution of canine cases presented and 
diagnosed with or without neoplasia at the Haematology and 
Clinical Biochemistry Laboratory, VLSU-UPM. 

 

 

4.5 Common sites of tumours 

Based on sampling and cytology diagnosis, among the 432 neoplasia cases 

recorded, lymph node (n=89) was the most common of site of tumour, followed 

by the oral region (n=21), penis (n=17), trunk area (n=16), nasal region (n=13), 

intra-abdominal area (n=12), digit (n=11), bladder (n=10), vulva (n=10), neck area 
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(n=8), blood (n=7), intrathoracic area (n=7), forelimb area (n=6), perineal area 

(n=6), spleen (n=6), and hindlimb area (n=5). (Figure 5). 

 

Figure 5. Site distribution of tumours in canine cases presented and diagnosed at 
the Haematology and Clinical Biochemistry Laboratory, VLSU-UPM.  
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4.6 Common types of tumour 

Cases suspected with neoplasia were classified according to the cytology reports 

and the results showed that among the most frequent types of canine neoplasia were round 

cell (46.76%), epithelial cell (32.18%), and mesenchymal cell tumour (11.57%). A few 

cases of leukemia (1.39%), lipoma (0.23%), and mixed tumours (7.85%) were recorded. 

Another 314 cases were classified as non-tumour or no significant findings cases. Non-

tumour cases include infections and inflammations (Figure 6). 

 
Figure 6. Distribution of tumour types in dogs presented for diagnosis at the Haematology 
and Clinical Biochemistry Laboratory, VLSU-UPM.  
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5.0 DISCUSSION 

    Previous studies showed that 55.2% of tumours were in dogs of the 6 to10 year 

age range (Grüntzig et al., 2016). In our study, the mean age of dogs with neoplasia was 

8.38 ± 3.0 years. The study shows that old dogs are more susceptible than young dogs to 

develop neoplasia.  

     Among cases presented to VLSU-UPM, the Local Mixed breed (28.7%) were 

most frequently diagnosed with tumours. This may not represent the true prevalence of 

tumours in dogs in Malaysia, instead, it may be due to the Local Mixed breed being the 

predominant breed of dogs with tumours presented to the University Veterinary Hospital 

and Haematology and Clinical Biochemistry Laboratory, VLSU-UPM.  

Overall, there were more male than female dogs presented with tumours in this 

study.  This could probably due to the fact many cases of suspected mammary gland 

tumours, without final diagnosis, due to lack of cytological evidence were excluded from 

the study.  A previous study reported that female dogs showed a higher occurrence of 

tumours than male dogs (Baioni et al., 2017). This observation was attributed to the high 

occurrences of mammary gland tumours in female dogs.  In fact, Noury et al. (2020) did 

report that mammary gland tumours are the most common neoplasia in female dogs that 

had contributed to the overall higher prevalence of tumours in female than male dogs 

(Merlo et al., 2008; Shida et al., 2008). In our study, several cases that were also excluded 

due to lack of information including age and sex, which may contribute to the differences 

in result between our study and those of previous studies.   



@
COPYRIG

HT U
PM

20 
 

     In this retrospective study, round (46.76%) and epithelial (32.18%) cell 

tumours were most commonly seen in tissue samples of dogs submitted to the 

Haematology and Clinical Biochemistry Laboratory, VLSU-UPM.  Round cell tumours 

were largely contributed by lymphomas, which is consistent with the findings of other 

investigators (Zandvliet, 2016; Mingus, 2019). Besides lymphoma, our study showed that 

other round cell tumours such as transmissible venereal, mast cell, and plasma cell 

tumours, and histiocytoma, were also frequent in dogs.   

The most frequent locations of lymphomas in dogs in this study were the lymph 

nodes. This observation is similar to that reported by Ku et al. (2017). 

 

6.0 CONCLUSION 

 

   The study allowed us to determine the occurrence of neoplasia in dogs presented 

to UVH-UPM and VLSU-UPM, based on cytological diagnosis and frequency of tumours 

based on age, breed, and sex of dogs. The most frequent tumours diagnosed in these dogs 

were round and epithelial cell tumours while the most frequent site of tumours were the 

lymph nodes. However, there was no association between the prevalence of neoplasia and 

the age or sex of dogs. The local mixed breed of dogs was most frequently diagnosed with 

neoplasia. 
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7.0 LIMITATION OF STUDY 

  All data collected were entirely from the forms and cytology diagnostic reports 

archived at the Haematology and Clinical Biochemistry Laboratory, VLSU-UPM. Among 

limitations in this study is the lack of information and incomplete data. There were several 

cases with missing information including sex and age of the dogs and these cases were 

excluded in the study.  

Therefore, to overcome the limitations, complete information of the patients 

including age, sex, breed, and type and site of samples must be obtained from the records 

at UVH, UPM and private clinics for cases referred to the Haematology and Clinical 

Biochemistry laboratory, VLSU-UPM.  

 

8.0 RECOMMENDATIONS 

   It is recommended that future studies should be conducted to also include cats 

with neoplasia and use the information to compare the prevalence between canine and 

feline tumours. The tumour cases should be classified as benign or malignant. Currently, 

the accuracy of cytological diagnosis between fine needle aspirate samples and 

impression smears of cases presented to VLSU-UPM is not known. This aspect of the 

study should be included in future investigations.  

 Future studies should also compare the accuracy of tumour diagnosis between 

cytological and histopathological diagnoses. This would provide information on the 
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specificity and sensitivity of the cytology and histopathology methods in providing the 

accurate diagnosis of tumours.  
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10.0 APPPENDICES 

                                                                               

 
Figure 7. Round cell tumour showing large lymphocytes and mitotic figures.   

  
 

 
Figure 8. Epithelial Neoplasm showing nuclear molding and macronucleolus  
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Figure 9. Mesenchymal tumour showing pleomorphic cells and pink extracellular 

matrix.  
  

 

 
Figure 10. Lipoma. 
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Figure 11. Lymphocytic leukemia.  

 




