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STUDIES ON THE INCIDENCE OF FELINE URINARY SYSTEM AFFECTIONS

P. Saranya, G. Kamalakar*1, N.V.V. Hari Krishna2, B. Chandra Prasad3

Department of Veterinary Surgery and Radiology, NTR College of Veterinary Science, Gannavaram–521 101,
Krishna, Andhra Pradesh, India

ABSTRACT

The present study was aimed to record the incidence of various urinary system affections in cats both retrospectively and
prospectively. The two-year retrospective study recorded 118 cats presented with various surgical affections, among which,
majority were found to have fractures (22%) followed by urinary system affections (18.6%). Prospective study for a seven-month
period recorded a total of 91 cats presented with different surgical affections in which cases presented with urinary system
affections were the highest (23%). Among various urinary system affections, cystitis was the predominant affection in both
retrospective and prospective studies accounting for 45.4% and 52.4%, respectively. In both studies, Persian breed tom cats aged
less than two years were predominantly affected. Struvite were more abundantly formed in the urine of cats along with amorphous
crystals and calcium oxalate crystals, which was observed microscopically.
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Introduction
Domestication of cats was dated back to centuries;

however, in recent years, rearing of cats had gained
popularity, leading to a proportional rise in health concerns
(Rochlitz, 2009). Cats are being presented to the clinics
with various ailments like fractures, wounds, herniations,
ocular disorders, tumours, pyometra, dystocia, urinary
system affections and for elective surgeries like ovario-
hysterectomy, castration, etc (Rodrigues et al., 2022). Among
these various ailments, cats were quite often diagnosed
with urinary system affections comprised of hydronephrosis
(Udainiya et al., 2018), polycystic kidneys, urolithiasis,
interstitial cystitis (Ebrahim et al., 2019), transitional cell
carcinoma (Griffin et al., 2020), uroperitoneum (Aumann et
al., 1998) and urethral plugs (Jackson, 1971). The incidence
of urinary system affections was also higher as per the
studies of Bennour et al. (2014) and Farghali et al. (2020),
who reported 39.5 % and 23 %, respectively.

Most of the cats presented to the clinics with urinary
tract affections were typically middle-aged, overweight,
which had sedentary lifestyle, fed on dry diets (Gunn – Moore,
2003) and reside in provocative environment like multi pet
household which induce stress (Buffington, 2011). Cats
were found to be suffering from various conditions like
polycystic kidney disease (Nivy et al., 2015), hydronephrosis
(Udainiya et al., 2018), nephroliths, ureteroliths (Lulich et
al., 2016), ureteral strictures (Griffin, 2020), ureteral avulsion
(Aumann et al., 1998), cystoliths, cystitis, feline lower urinary
tract disease (FLUTD) (Williams, 2009), etc.

In cats, urolithiasis means not only the formation of
solid calculi but also production of sandy and matrix plugs
which were not of calculi-like composition (Jackson, 1971).
Urethral plugs or urethroliths could fully obstruct urethra
resulting in a condition called as blocked cat (Williams,
2009), necessitating emergency veterinary consultation. The
calculi or plugs in cats were mostly made of struvite and
calcium oxalate (Houston and Moore, 2009). The term, feline

lower urinary tract disease (FLUTD) cumulatively denotes
the disease processes of urinary bladder and/or urethra,
which is a persistent issue in small animal practice and
especially in tom cats (Abdel–Saeed et al., 2021). Urethral
plugs occur with the similar frequency as that of uroliths
and they are of significant importance as they also result in
urethral obstruction. Although, there are numerous
conditions which lead to signs of FLUTD, most of the cases
are idiopathic, hence termed as feline idiopathic cystitis
(FIC). Transitional cell carcinomas were the most common
cystic neoplasms in cats which occur either as primary
tumours or secondary to chronic inflammation (Gunn–Moore,
2003).

Materials and Methods
The cats presented to Department of Veterinary Surgery

and Radiology, NTR College of Veterinary Science,
Gannavaram, Andhra Pradesh with various urinary system
affections requiring surgical intervention were recorded
prospectively from May, 2022 to December, 2022 and
retrospectively for the last two years (2020-21 and 2021-
22). The collected data was screened to know the various
surgical affections in cats and overall incidence of urinary
system affections and categorized accordingly i.e., affections
of kidney and ureter, urinary bladder and urethra; types of
urinary calculi; Detailed age-wise (0-2, 2-4, 4-6, 6-8 and
above 8 years), sex-wise (male or female) and breed-wise
incidence of the urinary system affections was recorded
and analyzed to draw conclusions.

Results and Discussion

A. Retrospective study

1. Incidence of surgical affections in cats
During the two year retrospective study, 118 cats were

registered at the Department of Veterinary Surgery and
Radiology with various surgical affections. Majority of them
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were diagnosed with fractures of different bones (n=26;
22%) followed by urinary system affections (n = 22; 18.64%),
different types of wounds, elective spaying, acute spinal
injury, colonic impaction, ocular affections, elective
castration, other orthopaedic affections, hernias, abscess,
intussusceptions, rectal prolapse, limb amputation, etc
(Table 1).

related issues were prevalent in males (Table 3).

B. Prospective study

1. Incidence of surgical affections
The detailed prospective study was carried out for a

seven month period from May, 2022 to December, 2022, in
which a total of 91 cases were registered with various
surgical affections. Among which, majority numbers (n=21;
23.07%) were presented with urinary system affections
followed by colonic impaction, elective spaying, fractures,
ocular affections and different types of wounds etc. In this
study also, no ureteral affections were recorded. Cystitis
outnumbered the list with 11 cases (52.38%) followed by
sludge in the urine and urinary bladder, urethral plugs,
hydronephrosis etc (Table 4).

The detailed prospective study was carried out for a
seven month period from May, 2022 to December, 2022, in
which a total of 91 cases were registered with various
surgical affections. Among which, majority numbers (n=21;
23.07%) were presented with urinary system affections
followed by colonic impaction, elective spaying, fractures,
ocular affections and different types of wounds, etc. In this
study also, no ureteral affections were recorded. Cystitis
outnumbered the list with 11 cases (52.38%) followed by
sludge in the urine and urinary bladder, urethral plugs,
hydronephrosis, etc (Table 4).

2. Incidence of urinary system affections
The lower urinary attract affections were more

compared to the upper. Four cases of hydronephrosis were
recorded. Further, the urinary bladder suffered a lot in all
cases which showed symptoms of urinary system affections
(cystitis and sludge in bladder) (Table 5). Cystoliths were
retrieved by cystotomy in two Persian cats. In one cat, the

S. No. Affections No. of cats Percentage 
1. Fractures 26 22.03% 
2. Urinary system affections 22 18.64% 
3. Wounds 22 18.64% 
4. Ovario-hysterectomy 11 9.32% 
5. Acute spinal injury 8 6.8% 
6. Colonic impaction 5 4.23% 
7. Ocular affections 4 3.38% 
8. Other orthopaedic affections 4 3.38% 
9. Castration 3 2.54% 

10. Ottitis externa 2 1.7% 
11. Hernia 2 1.7% 
12. Abscess 2 1.7% 
13. Caesarean section 1 0.84% 
14. Cellulitis 1 0.84% 
15. Limb amputation 1 0.84% 
16. Intussusception 1 0.84% 
17. Rectal prolapse 1 0.84% 
18. Gingivitis 1 0.84% 
19. Foreign body ingestion – laryngeal obstruction 1 0.84% 

Total  118  

 

Table 1: Retrospective incidence of surgical affections in cats (n =
118).

Table 2: Retrospective detailed incidence of urinary system affections in cats

2. Incidence of urinary system affections in cats
Among 22 cats presented with urinary system

affections, cystitis (45.4%) was the predominant clinical
condition recorded followed by urethral plugs, sludge in
urine, cystoliths etc and no ureteral affections were recorded
in that period. Multiple clinical manifestations were observed
in many cats. Lower urinary tract (urinary bladder and urethra)
affections were predominant compared to upper urinary tract
(kidney, renal pelvis and ureter) (Table 2). Cystitis,
hydronephrosis, sludge in bladder, urethral plugs and
urethritis were identified in cats with severely distended
urinary bladder.

3. Age, sex and breed-wise incidence
Group of cats aged less than four years were mostly

recorded with urinary system affections that too the cats
less than two years (n = 12; 54.5%) were highly prone to
FLUT. Sex-wise, male cats (n = 20; 90.1%) clearly
outnumbered the females (n = 02; 9.1%) in the urinary
system affections. Breed-wise, the incidence was found to
be higher in Persian (n = 16; 72.7%) followed by domestic
short hair and non-descript breeds. The calculi/crystaluria

Values in parenthesis are in percentage, DSH – Domestic short hair, ND – Non-descript

S. 
No. 

Category  No. of cats Percentage 

1. Breed  Persian  16 72.7% 
Domestic Short Hair 04 8.1% 
Non-descript  02 9.1% 

2. Sex Male  20 90.1% 
  Female  02 9.1% 

3. Age  0 – 2 years 12 54.5% 
  2 – 4 years 08 36.5% 
  4 – 6 years 01 4.5% 

  6 – 8 years 01 4.5% 
  Above 8 years Nil Nil  

 

Table 3: Retrospective breed, sex and age-wise incidence of urinary
system affections in cats (n = 22)

S. 
No 

Part of urinary 
system 

Affection 
No. of cats 

affected 
(%) 

Sex Age (Years) Breed 

Male Female 
0 – 
2 

2 – 
4 

4 – 
6 

6 – 
8 

> 
8 

DSH Persian ND 

1. Kidney 
Hydronephrosis 5 (22.7) 5 - 3 2 - - - 1 4 - 

Renal cyst 1 (4.54) 1 - 1 - - - - - 1 - 
2. Ureter - 0 0 0 0 0 0 0 0 0 0 0 

3. Urinary bladder 

Cystitis 10 (45.4) 9 1 7 2 - 1 - 2 7 1 
Cystolithiasis 4 (18.18) 4 - 3 1 - - - - 4 - 

Sludge 5 (22.7) 3 2 2 2 1 - - 1 3 1 
Blood clots 3 (13.63) 3 - 1 2 - - - 1 2 - 

4. Urethra 
Urethral plugs 6 (27.27) 6 - 4 1 - 1 - 1 5 - 

Urethritis 3 (13.63) 3 - 2 1 - - - - 3 - 
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Fig. 1: Photomicrograph showing presence of coffin shaped
struvite crystals (yellow arrows) and amorphous crystals
(brown arrow) collected from solitary large calculus

Fig. 2: Photomicrograph showing presence of struvite
crystals (yellow arrows) and amorphous crystals (brown
arrow) collected from small calculi

 

 

Fig. 3: Photomicrograph showing presence of rhomboid shaped
calcium oxalate dihydrate crystal (yellow arrow) observed in an
urethral plug

Fig. 4: Photomicrograph showing presence of coffin
shaped struvite crystals (yellow arrows) observed
in an urethral Plug

solitary large calculus was composed more of struvite that
showed characteristic coffin shape or long cylindrical
crystals with a triangular tip and many amorphous crystals
(Fig. 1). In another cat, the two small cystic calculi retrieved
were also composed of struvite and amorphous crystals
(Fig. 2). The urethral plugs were retrieved in six (28.6%)
Persian breed tom cats aged less than four years and two
cats (9.52%) showed urethritis which showed hyperaemic
tip of urethra. The plugs were composed mainly of struvite
crystals apart from numerous amorphous crystals (Fig. 3).
Calcium oxalate dihydrate crystals were also observed in
the plugs identified by their rhomboid shape (Fig. 4).

3. Age, sex and breed–wise incidence
Cats aged less than two years (n=12; 57.14%) were

mostly recorded with urinary system affections. Sex-wise,
the incidence was found to be higher in tom cats (n=20;
95.2%) compared to queen cats. Persian breed tom cats
(n=19; 90.5%) were found to be more affected followed by
domestic short hair breed and non-descript type (Table 6).

Felines were being presented to the clinics with various
surgical issues, among which urinary system was one of
the most vulnerable components to various diseases
(Sharun et al., 2021). Lower urinary tract diseases top the
list among the most frequently reported concerns by pet
owners. Unhealthy ambience, bedding abnormalities and

dry diets were the factors contributing to these abnormalities
(Gunn-Moore, 2003). Retrospective study revealed that
fractures were the most common affections with an
incidence rate of 22 per cent which was closer to that of
Bennour et al. (2014) who reported 39.5% incidence of
fractures. In the prospective study, urinary system affections
emerged as the most predominant with 23 per cent
incidence which was similar to the findings of Farghali et al.
(2020) who documented a 16.7% incidence of urinary
system affections in cats.

Out of a total of 91 cases, almost 25 per cent of the
cases were presented with lower urinary tract diseases. In
contrast to this, Gunn-Moore (2003) and Balbinot et al. (2015)
recorded 1% and 4.8% incidence of FLUTD, respectively.
The overall increase in the rate can be attributed to the
growing trend of cat rearing, complete reliance on
commercial diets and lack of knowledge of rearing pure
bred cats. In numerous cats, polycystic kidney was an
incidental finding (Beck and Lavelle, 2001) and heritable in
nature (Ebrahim et al., 2019), however, the anamnesis could
not trace the familial origin. The incidence of cystitis was
high both in retrospective (45%) and prospective studies
(57%). Similar to this, Buffington et al. (1996) diagnosed
idiopathic cystitis in 53% of cats. Cystoliths were detected
in only 9.5 per cent of the cases thus depicting less
incidence of urolithiasis in cats which was agreement with
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Houston and Moore (2009) who reported lower incidence
(22%) in cats compared to dogs (78%). Further, Sharun et
al. (2021) reported very low incidence of obstructive
urolithiasis i.e., 1.03 per cent in cats. Prospectively, 38 per
cent and retrospectively, 40 per cent of the cases were
identified with urethral affections which were similar to the
incidence findings of Neves et al. (2011) with 39% of
obstructed urethra cases.

The nature of calculi was determined based on the
appearance of crystals and their shapes, as outlined by
Chew et al. (2010). The present study revealed struvite calculi
in 80 per cent of the cases and calcium oxalate in 20 per
cent which was in accordance to the studies of Buffington et
al. (1996), Lekcharoensuk et al. (2000), Osborne et al.
(2009) and Neri et al. (2016), who also reported the
presence of both struvite and calcium oxalate calculi, while,
Kruger et al. (1991) exclusively found struvite calculi in cats
with urolithiasis. On the contrary, Houston et al. (2016)
recorded 50.1% incidence of calcium oxalate, 40% struvite
and 4.4% urate calculi in cats. Struvite calculi were formed
in alkaline urine and various factors that result in alkaline
urine were discussed viz., diets containing 0.75 per cent or
1 per cent magnesium carbonate (Lewis et al., 1978), a

substantial meal that caused temporary alkalinisation of
the urine (Finke and Litzenberger, 1992), consumption of
multiple split meals (10-20 meals over a 24 hour period)
containing high protein and low acid content simultaneously
low potassium (DiBartola and Buffington, 1993).

Present study revealed preponderance of urinary
system affections in Persian breed cats compared to
domestic short hair and non-descript cats contradicting the
observations of Ebrahim et al. (2019), who stated that mixed
breed cats were most prone to urinary affections than pure
bred cats. Renal cysts were observed only in Persian breed
in the present study which was similar to the findings of
Eaton et al. (1997), Beck and Lavelle (2001) and Nivy et al.
(2015), possibly due to the predisposition of Persian breed
cats to the inherited disorder of PKD (Ebrahim et al., 2019).
The cystoliths and urethral plugs composed of struvite were
solely identified in Persian breed which was comparable to
the findings of Hesse et al. (2012). It was observed that
FLUTD predominantly occurred in Persian breed cats
(Gunn–Moore, 2003 and Abdel-Saeed et al., 2021) whereas
Neri et al. (2016) diagnosed FLUTD in only two Persian
breeds out of 26 cats (7.7%). The variations in breed-wise
incidence could be attributed to prevalence of rearing
particular breed in this geographical area. All the animals
having urinary system affections were males except one,
which was in accordance with the studies of Reche et al.
(1998), which could be due to anatomically narrower urethra
in males than females (Abdel - Saeed et al., 2021) and
frequent catheterization for relieving urethral obstruction
(Malouin, 2010).

In the present study, both prospective (57.14%) and
retrospective (54.5%) studies revealed that, cats less than
two years were most commonly affected and overall, cats
below four years were at higher risk of getting urinary system
affections. This finding was closer to that of Neri et al. (2016)
and Abdel - Saeed et al. (2021). Contradictory to these
results, Nikousefat et al. (2018) asserted that the urinary
tract infections were rare in young cats. The cats under this
study also had restricted outdoor access and lived in multi
animal household which predisposed cats to FLUTD as
enlisted by Lund et al. (2015) like age, physical environment,
diet type, feeding, cohabitation with other cats and limited
access to water. These signs were attributed to
inflammation of the urinary tract resultant of obstructive
process and prolonged time of obstruction (Neri et al., 2016)
leading to increased intra-tubular hydrostatic pressure and
decreasing the glomerular filtration rate (Joseph et al.,
1996).

S. 
No 

Affection 
No. of cats 

affected (%) 
Sex Age Breed 
M F 0-2 2-4 4-6 6-8 >8 DSH Persian ND 

1. Urinary system affections 21 (23.07) 20 1 12 4 3 2 0 2 19 - 
2. Colonic impaction 8 (8.79) 7 1 6 - 2 - - 1 6 1 
3. Elective spaying 8 (8.79) - 8 5 2 - 1 - 4 2 2 
4. Fractures 8 (8.79) 3 5 7 - 1 - - 1 2 5 
5. Ocular affections 8 (8.79) 6 2 8 - - - - 3 1 4 
6. Wounds 8 (8.79) 6 2 6 2 - - - 2 2 4 
7. Acute spinal injury 6 (6.59) 4 2 5 1 - - - 2 1 3 
8. Herniations 6 (6.59) 3 3 6 - - - - 2 2 2 
9. Dystocia – caesarean 3 (3.29) - 3 2 1 - - - - 2 1 
10. Sprain 3 (3.29) 1 2 3 - - - - 1 - 2 
11. Cellulitis 2 (2.19) 1 1 2 - - - - 1 1 - 
12. Pyometra – OHE 2 (2.19) - 2 - 1 1 - - - 1 1 
13. Abscess 1 (1.09) - 1 1 - - - - - 1 - 
14. Aural haematoma 1 (1.09) 1 - 1 - - - - - - 1 
15. Elbow luxation 1 (1.09) 1 - - 1 - - - - 1 - 
16. Elective castration 1 (1.09) 1 - 1 - - - - 1 - - 
17. Hip dysplasia 1 (1.09) - 1 1 - - - - - - 1 
18. Limb amputation 1 (1.09) 1 - 1 - - - - 1 - - 
19. Paraplegia 1 (1.09) 1 - 1 - - - - 1 - - 
20. Uterine prolapse 1 (1.09) - 1 1 - - - - - 1 - 

Table 4: Prospective incidence of surgical affections in cats (n = 91)

Values in parenthesis are percentages; DSH – Domestic short hair,
ND – Non-descript

S. 
No.

Part of urinary 
system 

Affection 
No. of cats  

affected (%) 
Sex Age Breed 
M F 0-2 2-4 4-6 6-8 >8 DSH Persian 

1. Kidney 
Hydronephrosis 4 (19.04) 4 - 3 1 - - - 1 3 

Renal cyst 2 (9.52) 2 - 1 - 1 - - - 2 
Pyelonephritis 1 (4.76) 1 - 1 - - - - - 1 

2. Ureter - 0 0 0 0 0 0 0 0 0 0 

3. 
Urinary  
bladder 

Cystitis 12 (57.14) 11 1 8 - 2 2 - 1 11 
Cystolithiasis 2 (9.52) 2 - 2 - - - - - 2 

Sludge 11 (52.38) 11 - 7 1 2 1 - 1 10 
Blood clots 5 (23.8) 5 - 5 - - - - 1 4 

4. Urethra 
Urethral plugs 6 (28.6) 6 - 3 2 - 1 - - 6 

Urethritis 2 (9.52) 2 - 2 - - - - - 2 

 

Table 5: Prospective detailed incidence of urinary system affections
in cats (n = 21):

S.No. Category  No. of cats Percentage 
1.  Breed  Persian  19 90.47 

Domestic Short Hair 02 9.52 
2.  Sex Male  20 95.23 
  Female  01 4.8 
3. Age  0 – 2 years 12 57.14 
  2 – 4 years 04 19.04 
  4 – 6 years 03 14.28 
  6 – 8 years 02 9.52 
  Above 8 years Nil  Nil  

 

Table 6: Prospective breed, sex and age wise incidence of
urinary system affections in cats (n = 21)
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Conclusion
Fractures and urinary system affections were recorded

to be the most predominant affections presented in
retrospective and prospective study respectively. Cystitis
outnumbered the list of urinary tract affections in both the
studies. Persian breed tom cats aged less than two years
were mostly at risk. It was noticed that all the cats were
maintained on commercial diets, hence, it may be concluded
that the dry or canned diet may be the predisposing cause
for developing this condition as they contain magnesium.
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