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ABSTRACT 

Tumors of the urinary tract of cats are uncommon. Although a few surveys have been performed worldwide, inves- 

tigation of these tumors in Croatia is lacking. The purpose of this research was to document epidemiological and tumor 

data from cats with urinary tumors. The study included cats histologically diagnosed with urinary tumors at the Depart- 

ment of Veterinary Pathology from 2009 to 2022. The following data were analyzed: the breed, sex, and age of the cats, 

tumor location, tumor type, and biological behavior. Tumors affected the urinary system in 34 cats, corresponding to 

tumor prevalence of 1.06% (general population), and 3.26% (tumor-bearing cats). Non-purebred cats (73.53%) and fe- 

males (61.77%) were overrepresented. The average age of the affected animals was 9.42 years. The most frequent diag- 

noses were lymphoma (58.82%) and urothelial carcinoma (17.65%). The affected locations were the kidneys (73.53%) 

and urinary bladder (26.47%). Most tumors were malignant (97.06%). Where it could be determined, the cause of death 

was disseminated neoplastic disease with concurrent affection of the urinary system (75%), and primary urinary neo- 

plasia (15%), while in 10% urinary tumors were not associated with the cause of death. This study gives an insight into 

the urinary tumors that affect Croatian felines. The tumor prevalence and types diagnosed correspond to the literature 

data, showing that the Croatian population suffers from the same tumors as populations elsewhere. The affected cats 

were usually of old age, female, and non-purebred, and often had a disseminated neoplastic disease, and grave prognosis. 

The low prevalence indicates that these tumors are rare, but nevertheless important diseases of the urinary tract in cats. 
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Introduction 

Tumors are a major health concern in pets 

(DOBSON, 2011; WITHROW et al., 2013). It is 

estimated that one in four cats will die from tumors 

or a tumor-related disease (MORRIS and DOB- 

SON, 2001; DOBSON, 2011). Tumors affecting 

cats are mostly diagnosed in the skin and subcutis, 

mammary glands, and the digestive and hemolym- 

phatic systems (DOBSON, 2011; HUBER et al., 

2024). Generally, neoplasms of the urinary system 
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are uncommon in cats, comprising < 4% of feline 

tumors (VASCELLARI et al., 2009; SHIDA et 

al., 2010; GRAF et al., 2015; CIANCIOLO and 

MOHR, 2016; HUBER et al., 2024). A tumor of the 

urinary tract could involve the kidneys, ureters, uri- 

nary bladder, and urethra, but mostly they affect the 

kidneys and urinary bladder, while other sites are 

rarely diagnosed with neoplastic growth (CIANCI- 

OLO and MOHR, 2016; MEUTEN and MEUTEN, 

2017). Tumors developing in the urinary system 

may be primary (when they develop from cells 

of the urinary tract) or metastatic, being primary 

elsewhere and spreading by direct extension, or 

by lymph or blood vessels into the urinary organs 

(MEUTEN and MEUTEN, 2017). Metastatic tu- 

mors are more frequent in the kidneys, while they 

are sporadic in other parts of the urinary system 

(CIANCIOLO and MOHR, 2016; MEUTEN and 

MEUTEN, 2017). 

Renal tumors are the most common site for 

urinary tract neoplasia in cats (MEUTEN and 

MEUTEN, 2017). The most common renal tumor 

is lymphoma which is often part of a generalized 

or multicentric disease (MEUTEN and MEUTEN, 

2017; SULA and LANE, 2022). Tumors of the re- 

nal pelvis, ureter, and urethra are rare, and, when 

present, are usually urothelial carcinomas (MEU- 

TEN and MEUTEN, 2017; SULA and LANE, 

2022). Metastatic tumors in these regions are un- 

common (MEUTEN and MEUTEN, 2017). Tum- 

ors of the urinary bladder are uncommon, and in 

contrast to renal tumors, are mostly primary tumors 

(MEUTEN and MEUTEN, 2017). Most primary 

tumors are urothelial carcinomas, while other types 

of carcinomas, sarcomas and benign tumors are 

rarely reported (MEUTEN and MEUTEN, 2017; 

SULA and LANE, 2022). More than 90% of uri- 

nary bladder tumors are malignant, however, they 

are usually slow growing and late to metastasize 

(CIANCIOLO and MOHR, 2016; MEUTEN and 

MEUTEN, 2017). 

Very few epidemiological studies of urinary tu- 

mors in cats have been published. One reason is that 

most of the reported tumors are presented as case re- 

ports, due to the low encounter rate of these tumors 

(TAKAGI et al., 2005; IDE et al., 2009; DA SILVA 

et al., 2019; CATANIA et al., 2023). The reported 

prevalence for urinary tract tumors varies from 0.8% 

to 3.6% for all feline tumors, with no determined 

breed, age, or sex predisposition (VASCELLARI et 

al., 2009; SHIDA et al., 2010; GRAF et al., 2015; 

HUBER et al., 2024). Most studies focus on clinical 

research rather than tumor prevalence (WILSON et 

al., 2007; HENRY et al., 2016). Some research fo- 

cuses only on parts of the urinary system, such as 

the lower urinary tract (CANNON and ALLSTADT, 

2015) or kidneys (HENRY et al., 2016). 

Cats are the second most popular pet species 

in Croatia. However, tumors affecting the urinary 

system of the Croatian cat population have not yet 

been extensively investigated. Considering the lim- 

ited literature data, the current retrospective, patho- 

logical study was performed, with the purpose of 

documenting the prevalence of spontaneously aris- 

ing urinary system tumors in cats, over a 14-year 

period. Further, the aim was to determine the ep- 

idemiological data of the affected cats, including 

breed, age, and sex distribution, as well as patho- 

logical data, including tumor type and location, and 

biological behavior. 

 

Materials and methods 

This retrospective study was based on sponta- 

neous tumors of the urinary tract in cats that were 

diagnosed histologically at the Department of 

Veterinary Pathology, Faculty of Veterinary Med- 

icine, University of Zagreb. The study included ar- 

chived diagnostic records and their corresponding 

histological slides dated from 1st January 2009 to 

31st December 2022, originating from cats diag- 

nosed with at least one tumor in the urinary system. 

Originally, histology slides were generated by two 

different examination methods: sampling of biop- 

sies, and necropsy upon the owners’ request. Cases 

where no histopathology was performed after nec- 

ropsy were discarded. For histopathology, tissue 

was fixed in 10% neutral buffered formalin for 24- 

48 hours, dehydrated, embedded in paraffin, cut to 

a thickness of 5 μm, and stained with hematoxylin 

and eosin (HE). All slides were stored in a dark and 

dry place protected from dust prior to this study. 

The histology slides were reevaluated by light 

microscopy by eight trained pathologists. In cas- 
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es when there was no consensus between the pa- 

thologists, the diagnosis favored by most patholo- 

gists was set. Tumors encountered were classified 

and labeled according to the current literature and 

nomenclature (MEUTEN and MEUTEN, 2017). 

Animals diagnosed with hyperplastic changes or 

polyps were excluded. On the basis of the histol- 

ogy findings, the tumors were further classified as 

benign or malignant. In cats with multiple consecu- 

tive samples from the same tumor, the sample was 

counted and analyzed only once. 

From the submission form, data on the breed, 

sex, and age of cats were obtained. Breed classi- 

fication was conducted according to the Federa- 

tion of Felinological Societies of Croatia (CROA- 

TIAN FELINE ASSOCIATION, 2024). Domestic 

breeds, domestic shorthair cats, domestic longhair, 

or domestic semi-longhair cats were classified 

as non-purebred cats. Cats of two breeds (mixed 

breed) were also classified as non-purebred cats. 

The data on the location of the tumor were obtained 

from the submission form in biopsies, or from the 

necropsy report in the case of necropsies. If the lo- 

cation of the tumor was not noted in the submission 

form, it was determined during histology when 

parts of the resident tissue were present. 

Statistical analysis was performed using Statis- 

tica for Windows, version 14.0.0.15. (Statsoft, Inc., 

USA). The student’s t-test was used to analyze age 

and Pearson’s chi-squared test/ Fisher’s exact test 

were used to determine whether there was a statis- 

tically significant difference between malignant tu- 

mors in relation to sex (male vs. female) and breed 

(pure breed vs. not-purebred). A statistically signif- 

icant difference was determined if P<0.05. No sta- 

tistical analysis was performed for benign tumors 

as their number was very low (one case). 

 
Results 

In the investigated period, histological sam- 

ples from 3207 cats were examined at the Depart- 

ment (baseline population). In this population, the 

non-purebred to pedigree cat ratio was 77.75% : 

22.25%, while the male to female ratio was 50.81% 

: 49.19%. The mean age of the cats was 6.99 years 

(range 5 days – 22 years). 

In 1044 cats at least one tumor was diagnosed 

by histopathology (tumor-bearing population). The 

non-purebred to pedigree cat ratio was 69.26% : 

30.74%, while the male to female ratio was 43.00% 

: 57.00%. The mean age of the cats was 10.82 years 

(range 2 months – 22 years). 

Cats diagnosed with urinary tumors. Urinary 

tumors were diagnosed in 34 cats. The prevalence 

of urinary tumors corresponded to 1.06% in the 

baseline population, and 3.26% in the population 

of tumor-bearing cats. The most frequently affected 

breed was non-purebred (25 cases, 73.53%), fol- 

lowed by European shorthaired (four cats, 11.76%). 

Single cats were Bengal (2.94%), British Short- 

haired (2.94%), and Persian (2.94%). In two cats 

the breed was unknown (5.89%). The non-purebred 

to pedigree ratio was 78.13% : 21.87%. Statisti- 

cal analysis revealed that non-purebred cats were 

more affected by urinary tumors than pedigree cats 

(χ2=7.11, P=0.008). Further, the breed distribution 

statistically differed from the baseline population 

(χ2=1971.29, P<0.001) and the population of tu- 

mor-bearing cats (χ2=374.58, P<0.001), indicating 

that non-purebred cats were more represented in 

the population of cats with urinary tumors. 

Most cats were female (21 cats, 61.77%), 

twelve cats were male (35.29%), and in one cat 

the sex was unknown (2.94%). The male to female 

ratio was 36.37%: 63.63%. Statistical analysis 

failed to prove a sex predisposition for developing 

urinary tumors (χ2=1.67, P=0.197). The sex distri- 

bution differed statistically from the baseline pop- 

ulation (χ2=1254.04, P<0.001) and population of 

tumor-bearing cats (χ2=282.03; P<0.001), indicat- 

ing that female cats were more represented in the 

population of cats with urinary tract tumors. 

The mean age of the cats affected by urinary 

neoplasia was 9.42 years (range 1 y. – 18 y., me- 

dian 9 years; age unknown in one cat). The mean 

age was statistically higher than the mean age from 

the baseline population (9.42±5.23 years old vs 

6.99±5.17 years old, P<0.007). There was no sta- 

tistical difference in the mean ages of cats with uri- 

nary neoplasia and tumor-bearing cats (9.69±5.17 

years old vs. 9.42±5.23 years old, P<0.739). 

In all the cats the urinary tumor affected only 
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one anatomical location within the urinary sys- 

tem. The most frequent tumor type was lymphoma 

(Fig. 1), diagnosed in 20 cats (58.82%), followed 

by urothelial carcinoma (six cats, 17.65%; Fig. 

2) (Table 1). Other tumor types were: metastatic 

carcinoma of the cutaneous apocrine glands (one 

cat, 2.94%), metastatic lung carcinoma (one cat, 

2.94%; Fig. 3A and 3B), histiocytic sarcoma (one 

cat, 2.94%; Fig. 3C and 3D), myxoma (one cat, 

2.94%; Fig. 4), myxosarcoma (2.94%; Fig. 5), re- 

nal carcinoma (one cat, 2.94%), round cell neopla- 

sia (one cat, 2.94%), and undifferentiated neoplasia 

(one cat, 2.94%). The biological behavior of the 

tumors was malignant in 33 cats (97.06%), while 

in one cat the tumor was benign (myxoma; 2.94%). 

Most tumors were diagnosed in the kidney (25 cats, 

73.53%; Table 1), while the remaining nine tumors 

were diagnosed in the urinary bladder (26.47%; Ta- 

ble 1). From the 22 renal tumors in which the pri- 

mary tumor site could be determined (on the basis 

of either the necropsy report or history data from 

the biopsy submission form), 15 tumors were met- 

astatic in the kidney (68.18%). Of the seven urinary 

bladder tumors, in which the primary tumor site 

could be determined, all the tumors were primary 

bladder tumors (100%). 

When considering only the diagnosis of lym- 

phoma (20 diagnoses in total): 19 lymphomas af- 

fected the kidney (95.00%), while one lymphoma 

affected the urinary bladder (5.00%). Of the 19 

lymphomas affecting the kidney 12 lymphomas 

(63.16%) were multicentric also affecting other or- 

gans in the body; four lymphomas (21.05%) were 

primary renal lymphoma; and three lymphomas 

(15.79%) were submitted as biopsies, with limited 

history data, hence no conclusion on the affection 

of other organs could be made. The one lymphoma 

affecting the urinary bladder (Fig. 6) was also sub- 

mitted as biopsy, hence no conclusion on the affec- 

tion of other organs could be made. 

 

 

Fig. 1. Renal lymphoma 

A: The cortex is diffusely replaced by a white, homogenous, bulging neoplasm infiltrating and compressing the medulla. 

B: More than 90% of the left kidney tissue is replaced by a white to tan neoplasm. Within the cortex of the right kidney is 

a single, tan, nodular neoplasm focally compressing and infiltrating the medulla. C: Abdominal cavity, view from ventral 

side, same case as B. The left kidney is severely enlarged due to neoplastic growth. D: Same case as B – neoplastic 

lymphocytes are infiltrating the cortex and medulla, hematoxylin and eosin stain (HE), objective magnification, 20x. 
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Fig. 2. Urothelial carcinoma of the urinary bladder: neoplastic urothelium forms irregular layers infiltrating the 

submucosa. HE, 20x 

 

 

 

 

Fig. 3. A. Metastatic lung carcinoma affecting the renal cortex: irregular, multifocal to coalescing, tan areas which are 

slightly elevated. B. Same case as A: multifocal areas of neoplastic cells forming small anastomosing islands within 

the renal cortex (arrows), HE, 20x. C: Histiocytic sarcoma of the kidney, on cut section – the cortex is diffusely 

replaced by irregular, coalescing areas of tan, soft neoplasm compressing the medulla. Within the neoplasm are 

extensive areas of necrosis and hemorrhage. D: Same case as C: within the cortex is an unencapsulated, infiltrative 

neoplasm composed of round cells with an oval nucleus and abundant cytoplasm, pronounced pleomorphism and 

numerous multinucleated cells, corresponding to histiocytic sarcoma. HE, 20x. 
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Fig. 4. Myxoma 

The kidney is enlarged due to the presence of a firm, white mass. Inset: The cut surface of the neoplasm is mildly wet 

due to small amount of transparent, mucous fluid. 

 

Fig. 5. Myxosarcoma 

Serial cuts of a neoplasm growing in the mucosa of the urinary bladder. The cut surface is firm, with abundant 

transparent, mucous fluid. Prior to cutting, the neoplasm was fixed for 24 h in 10% formalin. 

 

 

In 14 cats, tumors were diagnosed on the basis of 

organ biopsy (41.18%), while the remaining 20 tum- 

ors were diagnosed at necropsy (58.82%). Of the cats 

that were necropsied, in 15 cases (75%) the tumor in 

the urinary system was a consequence of a dissemi- 

nated neoplastic disease which caused demise: mul- 

ticentric lymphoma affecting the kidney (12 cats, 

60%), histiocytic sarcoma (one cat, 5%; the sarcoma 

also affected the lungs and spleen), metastatic apo- 

crine gland carcinoma (one cat, 5%), and metastatic 
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Table 1. Tumor types diagnosed in the urinary tract - number 
 

Organ Diagnosis No. of cases Percentage (%) 

Kidney (25 tumors) Lymphoma 19 76% 

 

 

 

 

 

 

 

Urinary bladder 

(9 tumors) 

 

 

 

 

Fig. 6. Lymphoma of the urinary bladder: the mucosa is thickened, with completely disrupted architecture, due to 

infiltration with neoplastic lymphocytes. HE, 20x 

 

 

 

lung carcinoma (one cat, 5%). In the remaining five 

necropsied cats, urinary neoplasia was the cause of 

demise in three cats (15%; all diagnosed with renal 

lymphoma), while in two cats (10%) tumors of the 

urinary tract were secondary lesions not directly as- 

sociated with cause of death (renal lymphoma/one 

cat, 5%; and renal carcinoma/one cat, 5%). 

Discussion 

Tumors in the urinary system of pets are un- 

common. Due to the sparse data for cats, mostly 

based on case reports (IDE et al., 2009; KNAPP 

and MCMILLAN, 2013; DA SILVA et al., 2019), 

the current study was performed. It included a de- 

tailed analysis of epidemiological and pathological 

data. The study also represents the first Croatian 

Histiocytic sarcoma 1 4% 

Metastatic carcinoma of the apocrine glands 1 4% 

Metastatic lung carcinoma 1 4% 

Myxoma 1 4% 

Renal carcinoma 1 4% 

Undifferentiated neoplasia 1 4% 

Urothelial carcinoma 6 66.67% 

Lymphoma 1 11.11% 

Myxosarcoma 1 11.11% 

Round cell tumor 1 11.11% 
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study focused solely on tumors of the urinary sys- 

tem of cats. Previously, urinary tumors of cats in 

Croatia have only been mentioned briefly in one 

study, which described lymphoma and urothelial 

carcinoma as the most frequent tumors affecting 

the feline urinary system (HUBER et al., 2024). 

This research did not describe any epidemiological 

or pathological data regarding urinary tumors, but 

rather focused on all neoplastic diagnosis detected 

in Croatian cats (HUBER et al., 2024). The current 

study presents detailed epidemiological data on 

urinary tumor-bearing cats, accompanied by sta- 

tistical analysis, as well as gross and histological 

photographs of some diagnosed tumors. 

In the population of tumor-bearing cats, the 

prevalence of urinary tract neoplasia was low 

(3.26%). However, the tumor prevalence report- 

ed in this study is higher than previously reported 

prevalences of 0.8% from Italy, 1.26% from Swit- 

zerland, and 1.2% from Japan (VASCELLARI et 

al., 2009; SHIDA et al., 2010; GRAF et al., 2015). 

When compared to a recently published study on 

feline tumors from Croatia reporting the prevalence 

of urinary tumors as 3.6%, the prevalence in the 

current study was slightly lower. The discrepancy 

is probably the result of differences in breed, age, 

and sex proportions in the investigated populations 

(VASCELLARI et al., 2009; SHIDA et al., 2010; 

GRAF et al., 2015; HUBER et al., 2024). 

The tumor type, frequency, and location within 

the urinary system in this study were similar to pre- 

viously reported data (IDE et al., 2009; SHIDA et 

al., 2010; KNAPP and MCMILLAN, 2013; HEN- 

RY et al., 2016; CIANCIOLO and MOHR, 2016; 

MEUTEN and MEUTEN, 2017; DA SILVA et al., 

2019; SULA and LANE, 2022; CATANIA et al., 

2023), implying that cats from Croatia suffer from 

similar tumors to cats in other parts of the world. 

Although urinary tumors are a rare type of ne- 

oplasia, when detected, urinary neoplasia is fre- 

quently associated with the death of the patient. 

Namely, in 90% of the investigated cats with uri- 

nary neoplasia, where the cause of death could be 

determined, the neoplasia was the primary cause of 

death. These findings imply that, if detected, uri- 

nary neoplasia mostly implies a grave prognosis. 

In 75% of cases, where the cause of death could 

be determined, the demise was a consequence of 

the disseminated neoplastic disease, which also af- 

fected the urinary system, usually the kidneys. This 

result suggests that when organs of the urinary sys- 

tem are affected by neoplasia, disseminated disease 

should be ruled out. 

The majority of urinary tumors in our study 

showed malignant biological behavior, which was 

also concluded by other studies in the veterinary 

literature (KNAPP and MCMILLAN, 2013; GRAF 

et al., 2015; MEUTEN and MEUTEN, 2017; HU- 

BER et al., 2024). In one study of feline tumor 

cases from Japan, all the tumors diagnosed in the 

urinary system showed malignant behavior (SHI- 

DA et al., 2010). So far, there is no explanation as 

to why urinary tumors tend to be more malignant, 

which calls for further research on this topic. 

The lack of benign tumors may be explained 

by the fact that these tumors cause clinical illness 

less often than malignant tumors. The urinary tract 

is not a highly accessible tissues for clinical exam- 

ination as it is a relatively concealed internal or- 

gan, therefore it might be hard for owners, but also 

veterinarians, to suspect urinary disease, especially 

in cases where no clinical signs are present. This 

can result in a falsely lower prevalence of benign 

urinary tumors. We tried to overcome this bias by 

screening cats on necropsy, where the whole ani- 

mal was available for examination, but the number 

of benign urinary tumors was still low, which may 

imply that these tumors are indeed rare in cats. 

No breed predisposition was found for cats af- 

fected by urinary tumors. However, statistical anal- 

ysis showed that non-purebred cats were more fre- 

quently affected by a urinary tumor, when compared 

to the baseline population and tumor-bearing cats. 

One reason may be that non-purebred cats present 

the predominant cat breed in Croatia, which is vis- 

ible in the data from the baseline population. An- 

other reason might be that non-purebred cats show 

a predisposition for developing urinary tumors, but 

due to the low number of cases in the current study, 

we cannot definitively prove our claims. Other re- 

search also noted that cats affected with renal and 

urinary bladder tumors were mostly non-purebred 

cats (WILSON et al., 2007; HENRY et al., 2016). 

Further research in this field is warranted. 
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Although statistical analysis failed to detect a 

sex predisposition for urinary tumors, females were 

more affected by urinary tumors. Furthermore, the 

male to female ratio was statistically different than 

the ratio in the baseline population (male cats were 

predominant) and the population of tumor-bearing 

cats (female were predominant, but with a higher 

male to female ratio). So far, no explanation for 

sex predisposition can be found in the literature, 

but contrary to our research, others noted a high- 

er number of male cats were diagnosed with renal 

(HENRY et al., 2016) and urinary bladder tumors 

(PATNAIK et al., 1986; WILSON et al., 2007). 

Regarding age, urinary tumors tend to affect 

older cats, which was also noted in our research. 

Similar data were also found in other research 

(HENRY et al., 2016; CIANCIOLO and MOHR, 

2016; MEUTEN and MEUTEN, 2017), where 

mostly older cats were affected by urinary tum- 

ors (the exceptions were rhabdomyosarcomas and 

lymphoma of the urinary bladder, which were di- 

agnosed in young animals) (PATNAIK et al., 1986; 

MEUTEN and MEUTEN, 2017). 

In contrast to renal tumors, most tumors of the 

urinary bladder are primary bladder tumors (100% 

in the current study). This was also noted in other 

research from the veterinary literature, where the 

urinary bladder was rarely affected by metastatic 

disease (KNAPP and MCMILLAN, 2013; CIAN- 

CIOLO and MOHR, 2016; MEUTEN and MEU- 

TEN, 2017; SULA and LANE, 2022). So far, there 

is no definite explanation why kidneys tend to de- 

velop fewer primary tumors than the urinary blad- 

der. One possible explanation is that secretion of 

carcinogens through the urine, with simultaneous 

retention of urine, may cause prolonged contact of 

carcinogens with bladder mucosa, causing primary 

neoplastic proliferation (KNAPP and MCMILLAN, 

2013; CIANCIOLO and MOHR, 2016; MEUTEN 

and MEUTEN, 2017; SULA and LANE, 2022). 

Another explanation is that the normal anatomy 

and function of the kidney may result in more fre- 

quent metastatic renal tumors than metastatic uri- 

nary bladder tumors. Namely, the kidneys possess 

a dense vascular network, as the normal function 

of the kidney, among others, is filtration of blood 

(SULA and LANE, 2022). Due to the constant con- 

tact of the organ with blood, circulating neoplastic 

cells can frequently encounter renal parenchyma, 

causing metastases (SULA and LANE, 2022). 

The current study analyzed the epidemiolog- 

ical and pathological data of the cats affected by 

urinary tumors. The results showed interesting 

facts, including usually old age, female sex, and 

non-purebred breed of the tumor-bearing cats. 

Also, tumor-bearing cats often had disseminated 

neoplastic disease with a concurrent affection of 

the urinary tract, and grave prognosis. However, 

all these results were obtained from a small sam- 

ple size, although numerous reports were screened 

for the presence of urinary tumors. Due to the low 

prevalence, either a larger number of cats should 

be screened, if available, or the study period should 

be prolonged. Due to the relatively small number 

of cats available compared to larger European di- 

agnostic centers, we chose a longer study period of 

13 years to increase the number of cases. This may 

lead to a bias in the data as the situation regarding 

tumor type may have changed over these 13 years, 

as the distribution of age, sex and breed changes 

over time due to longer lifespans and better veteri- 

nary care for pets, owner preferences, some breeds 

going out of fashion, etc. Despite being rare, these 

tumors are still an important pathology of the uri- 

nary tract and must be included in the list of differ- 

ential diagnoses in feline patients with urinary tract 

disease. 

 

Conclusions 

Urinary tract tumors in cats in Croatia are rare, 

as they show a low prevalence. The affected cats 

were usually non-purebred, of old age, and female. 

The kidneys and urinary bladder were the only an- 

atomic locations where tumors were diagnosed in 

the investigated cats, and the vast majority of the 

tumors were malignant. The most frequent tumors 

were lymphoma and urothelial carcinoma. Cats 

diagnosed with urinary tumors often had dissemi- 

nated neoplastic disease with a concurrent affection 

of the urinary system, and grave prognosis. These 

results will be helpful and useful in the diagnostic 

process in feline oncology, and for client informa- 

tion regarding the prevalence and types of tumors 
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encountered in the urinary tract of feline patients. 

This will further help clinicians in determining di- 

agnostic procedures, treatment plans, and progno- 

sis. 
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SAŽETAK 

Tumori mokraćnog sustava rijetki su u mačaka. Dok je u svijetu u ovom području provedeno nekoliko istraživanja, 

u Hrvatskoj ne postoji sustavno istraživanje ovih tumora. Svrha ovog istraživanja bila je dokumentirati epidemiološke 

podatke i podatke o tumorima mokraćnog sustava u mačaka. U istraživanje su uključene mačke kojima je u Zavodu 

za veterinarsku patologiju, tijekom razdoblja od 2009. do 2022. godine, dijagnosticiran tumor mokraćnog sustava. 

Analizirani su sljedeći podaci: pasmina, spol i dob životinje, smještaj tumora, tip tumora te biološko ponašanje tumora. 

Od tumora mokraćnog sustava oboljele su 34 mačke, što odgovara prevalenciji tumora od 1,06% (opća populacija) 

odnosno 3,26% (populacija mačaka oboljelih od tumora). Mačke križanih pasmina (73,53%) i ženskog spola (61,77%) 

bile su češće zahvaćene. Prosječna je dob bila 9,42 godine. Najčešće dijagnoze bile su limfom (58,82%) i urotelni 

karcinom (17,65%). Zahvaćena mjesta bila su bubrezi (73,53%) i mokraćni mjehur (26,47%). Većina tumora bila je 

maligna (97,06%). Kada je to bilo moguće utvrditi, uzrok uginuća bio je diseminirana neoplastična bolest s istodobnim 

zahvaćanjem mokraćnog sustava (75%) ili primarna neoplazija mokraćnog sustava (15%), dok u 10% životinja tumori 

mokraćnog sustava nisu bili povezani s uzrokom smrti. Ovo istraživanje daje uvid u tumore mokraćnog sustava koji 

zahvaćaju hrvatsku populaciju mačaka. Prevalencija i tipovi tumora odgovaraju podacima iz literaure i pokazuju da 

hrvatska populacija mačaka boluje od istih tumora kao i populacije u drugim dijelovima svijeta. Oboljele mačke obično 

su bile starije životne dobi, ženskog spola, pasmine koja nije čistokrvna te s diseminiranom neoplastičnom bolesti i 

lošom prognozom. Niska prevalencija pokazuje da su ovi tumori rijetke, ali ipak važne bolesti mokraćnog sustava u 

mačaka. 

Ključne riječi: mačka; mokraćni sustav; neoplazija; histologija; ženke; križane pasmine 
 


