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ABSTRACT: This paper describes the results of a retrospective study performed on 385 cats with feline lower
urinary tract disease. The study was conducted to obtain epidemiological data and to evaluate clinical symptoms
and the results of laboratory tests in a population of Polish cats with symptoms of lower urinary tract disease. The
analysed population comprised feline patients of the veterinary clinic at the University of Warmia and Mazury
in Olsztyn who had not been treated prior to admission. Medical history was obtained for all patients. Urine
samples were collected mostly, but not solely, by cystocentesis. Feline idiopathic cystitis was diagnosed in most
cats (60.7%), while urinary tract infections were noted in only 7.8% of patients. Urethral obstruction caused by
mucus plugs was observed in 17.4% of animals. Urolithiasis was observed in 13% of cats, 5% of whom were also
diagnosed with urinary tract infections. Hyperplastic changes were identified in only 1% of the studied population. In 59% of cats, feline lower urinary tract disease was accompanied by urethral obstruction. Cats with feline
idiopathic cystitis were the youngest animals in the analysed population, and the risk of urinary tract infections
and neoplasia increased with age. Our results, obtained over a period of six years in a Polish feline population,
show that sex, neutering, age, living conditions and diet influence the type of urinary tract disease, data which
are consistent with those obtained in other countries.
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Feline lower urinary tract disease (FLUTD) involves dysfunctions of the urinary bladder or urethra in cats. Pollakiuria without polyuria is one of
the first symptoms of FLUTD. Other symptoms
include painful urination (stranguria) and blood in
urine (haematuria). Periuria, which involves pressure on the bladder associated with interstitial
cystitis and urethritis, is also a characteristic sign
of the disease. The disease may also be accompanied by urination in inappropriate places (periuria)
due to increased pressure in the bladder caused
by interstitial cystitis and urethritis. The affected
animals are restless, and they vocalise excessively
(Gunn-Moore 2003; Forrester and Towell 2015).
Lower urinary tract infections are often “diag-

nosed” based on the above symptoms alone, regardless of their cause. Urine cultures, ultrasound
evaluations, contrast radiography and cystoscopy
support differential diagnosis of urinary tract
diseases (Kruger et al. 1996a; Eggertsdottir et al.
2007). FLUTD is a broad term that covers multiple
disorders, in particular, idiopathic cystitis, bacterial infections, urolithiasis and tumours. FLUTD
may also involve urethral obstructions, which are
most often caused by mucus plugs and calculi. The
prevalence of conditions associated with FLUTD
varies between studies, but most researchers agree
that feline idiopathic cystitis is the most frequent
cause of FLUTD. Different studies have reported
feline idiopathic cystitis to be the underlying cause
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of FLUTD in 55–69% of patients (Lekcharoensuk et
al. 2001; Gerber et al. 2005; Westropp et al. 2006;
Dorsch et al. 2014).
In the literature, significant differences can be
found in the reported prevalence of FLUTD. In
German, Swiss and Norwegian studies, bacterial infections of the urinary tract accounted for
up to 20% of FLUTD cases (Gerber et al. 2005;
Eggertsdottir et al. 2011; Saevik et al. 2011; Dorsch
et al. 2014). The prevalence of FLUTD was considerably lower in the work of Kruger et al. (1991) and
Lekcharoensuk et al. (2001). The above discrepancies could be attributed to differences in inclusion
criteria and methodology. Nevertheless, most researchers agree that the prevalence of urinary tract
infections increases with animal age.
The above studies also demonstrate that the risk
of disease increases with age. Young cats are most
often diagnosed with feline idiopathic cystitis, and
the risk of urinary tract infection, urolithiasis and
neoplasia increases with age (Lekcharoensuk et al.
2001). Feline idiopathic cystitis is usually diagnosed
by exclusion. Around 60% of cats with symptoms
of FLUTD are diagnosed with feline idiopathic cystitis. Feline lower urinary tract disease is generally diagnosed by eliminating other urinary tract
disorders such as urolithiasis, bacterial infection,
anatomical defects or tumours. Accurate diagnoses of urinary tract diseases require access to the
patient’s medical history and the results of imaging
and laboratory tests. Feline idiopathic cystitis is
diagnosed based on the results of extensive tests
after other disorders symptomatic of dysuria have
been ruled out.
The aim of this retrospective study was to evaluate epidemiological data, clinical symptoms and
causes of lower urinary tract disease in a population of Polish cats based on the data supplied by
the veterinary clinic at the University of Warmia
and Mazury in Olsztyn, and to compare those data
with published research findings.

Material and Methods
The data for analyses were collected from patients
admitted to the clinic of the Faculty of Veterinary
Medicine at the University of Warmia and Mazury
in Olsztyn in 2008–2014. A total of 385 patients
with clinical symptoms of dysuria were selected
for the study. Patients that had undergone previous

treatment or urethral marsupialisation in private
clinics were not taken into consideration. Animals
with concomitant diseases, including kidney diseases, diabetes or hyperthyroidism, were excluded
from the study. Only patients displaying urinary
tract symptoms were tested. The patients’ medical history and symptoms were thoroughly analysed before clinical examination. The following
data were acquired: the animal’s age, breed, sex,
body weight, diet, access to water and type of clinical symptoms. The owners provided information
about the duration and persistence of symptoms,
urination frequency, the animal’s reproductive
status, number of animals in the household and
possible stressors. All cats were subjected to detailed clinical examinations with special emphasis
on the genitourinary system and the nervous system. The urinary bladder was palpated before and
after urination, and most patients were observed
during voiding. The neurological exam involved
evaluations of the anal wink and irregularities in
extremity reflexes. In more than 90% of patients,
urine was sampled by bladder puncture, and the
remaining animals were subjected to urethral catheterisation. However, since many feline idiopathic
cystitis patients experience pressure on the bladder and urinate frequently, in some animals, the
bladder contained very small amounts of urine that
could not be sampled by puncture.
Physicochemical analyses of urine samples involved determinations of glucose, bilirubin, ketone
bodies and haemoglobin content, pH and counts
with the use of the Clinitek Urine Analyser. Specific
gravity of urine was determined with a refractometer, and the protein test was conducted with sulfosalicylic acid. Urine samples were centrifuged
at 1008 × g, the sediment was observed under a
microscope at × 400 magnification in a high-power field, and suspect samples were subjected to a
cytology test and microbiological culturing with
antibiograms. Suspect samples were those samples collected from patients that were diagnosed
with proliferative changes in the urinary bladder
based on ultrasound scans, and elevated counts and
changes in urinary tract epithelial cells. Suspect
samples were analysed in cytology tests. Samples
containing bacteria or leucocytes were subjected
to microbiological culturing. The sediment was
evaluated for the presence of erythrocytes (haematuria was diagnosed when more than 10 cells
were present in the field of view) and white blood
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cells (pyuria was diagnosed when more than five
cells were present in the field of view). The presence and type of crystal-like formations was evaluated. Microbiological analyses were performed
on agar with 5% sheep blood, MacConkey agar
and mannitol salt agar. Plates were incubated under aerobic conditions at a temperature of 37 °C,
and were analysed 24 h and 48 h after incubation.
Urine samples for microbiological analyses were
collected by cystocentesis and, in isolated cases,
by catheterisation. All patients with a suspicion
of urolithiasis, developmental defects or neoplasia
were examined by ultrasonography, radiology and
contrast radiography. Cystotomy was performed
in cats with urinary bladder stones. The chemical
composition of stones was evaluated by infrared
spectroscopy. Cystoscopy was performed in female
cats with proliferative changes in the bladder wall,
and cystotomy was performed in males. Tissue
samples collected by biopsy and laparotomy were
subjected to histopathological examinations.
The patients were divided into groups based on
the underlying cause of urinary tract disease. Cats
were diagnosed with feline idiopathic cystitis when
other comorbidities associated with FLUTD had
been ruled out. Bacterial infections were diagnosed based on positive results of urine cultures.
Urolithiasis was confirmed in ultrasound and/or radiologic examinations. In selected patients, urolithiasis was accompanied by urinary tract infections.
Cats with urethral plugs and hyperplastic changes
in the bladder constituted a separate group. The
patients were additionally divided into groups with
and without urethral obstruction.
The results were processed statistically in the
Statistica v. 12.5 program (StatSoft, Inc., www.
statsoft.com) using analysis of variance. The significance of differences between means was determined in the Newman-Keuls test at P < 0.01.

Results
A total of 385 cats with symptoms of urinary tract
disease were examined in accordance with the described protocol. The patients’ detailed medical
history was obtained. All patients were subjected
to clinical examinations, imaging tests, blood and
urine tests.
The studied population comprised 361 (354 shorthair and seven long-hair) domesticated cats (93.7%)
and 24 pedigree cats (6.3%). The pedigree population was represented by nine Persian cats (37.5%),
five Maine coons (21%), four Siamese cats (16%),
four Norwegian forest cats (16%), one Burmese cat
(4.2%) and one Russian blue cat (4.2%). The examined population consisted of 335 males (87.01%)
and 50 females. A total of 298 males (88.9%) and
39 females (78%) had been neutered.
The majority (73%) of owners declared that this
was the first time their cat had been admitted to
a veterinary clinic due to urinary tract problems,
while 27% of the animals had a previous history
of urination problems. The owners were asked to
describe the animals’ behaviour and position during voiding, vocalisation and urination outside the
litter box. Clinical symptoms were similar in the
evaluated groups. More than 75% of animals suffered from pollakiuria and dysuria. Macroscopic
haematuria was observed in around 50% of patients
(Table 1).
Bacterial growth in urine cultures was observed
in 30 cats. Escherichia coli was isolated from 16 patients, Staphylococcus spp. – from six patients,
Streptococcus spp. – from five patients, Enterococcus
spp. – from one patient, Citrobacter spp. – from
one patient, and a mixed infection with group D
Streptococcus spp. and Staphylococcus spp. was
noted in one patient. Haematuria (> 10 erythrocytes in the field of view) was observed in all cats

Table 1. Clinical symptoms of all cats with feline lower urinary tract disease and cats diagnosed with five different
conditions (n (%) of cats)
All cats

FIC

UTI

UP

Urolithiasis

Neoplasia

Total
Haematuria

385 (100)
192 (49.9)

234 (60.7)
102 (43.5)

30 (7.8)
12 (40)

67 (17.4)
48 (71.6)

50 (13)
27 (54)

4 (1.1)
3 (75)

Stranguria

313 (81.3)

187 (79.9)

27 (90)

59 (88)

38 (76)

2 (50)

Pollakiuria

276 (71.7)

167 (72.4)

21 (70)

56 (83.6)

29 (58)

3 (75)

Periuria
Obstruction

100 (25.9)
229 (59.5)

73 (31.2)
129 (55.1)

7 (23.3)
4 (13.3)

10 (14.9)
67 (100)

8 (16)
28 (56)

2 (50)
1 (25)

FIC = feline idiopathic cystitis, UP = urethral plugs, UTI = urinary tract infections
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Table 2. The age, body weight and sex proportions of the five groups diagnosed with feline lower urinary tract disease
in the studied population of 385 cats

Weight (kg)

All cats
(n = 385)
5.67
(0.7–16)
5.23

FIC
(n = 234)
4.35 ± 2.15
(0.5–7)
5.48 ± 1.65

UTI
(n = 30)
8.92 ± 3.11
(5–16)
5.1 ± 1.39

UP
(n = 67)
4.9 ± 2.08
(1–7)
5.36 ± 1.32

Urolithiasis
(n = 50)
5.1 ± 2.99
(3–8)
4.98 ± 1.48

Neoplasia
(n = 4)
12.5 ± 3.41
(8–16)
4.11 ± 1.01

Males (%)
Females (%)

335 (87.01)
50 (13)

213 (91.02)
21 (8.98)

19 (63.33)
11 (36.66)

67 (100)
0

35 (70)
15 (30)

1 (25)
3 (75)

Age (year)

FIC = feline idiopathic cystitis, UP = urethral plugs, UTI = urinary tract infections

with urolithiasis and in around 90% of patients with
the remaining diseases. Pyuria (> 5 leukocytes in
the field of view) was noted in 80% of animals with
urinary tract infection, in 38% of cats with feline
idiopathic cystitis andurethral plugs, and in 67% of
patients with urolithiasis. In the group of cats with
urolithiasis, 19 patients were also diagnosed with
urinary tract infection. In this group, the infection
was caused by E. coli in 84.2% of cats (16), and by
Enterococcus spp. in 10.5% of patients, whereas a
mixed E. coli and Streptococcus spp. infection was
noted in one cat. The average urine pH was 6.2,
which was elevated to 6.9 in the urine of patients
with bladder inflammation and urinary tract stones.
The urine of patients with bladder inflammation and
proliferative changes was characterised by lower
specific gravity. These samples were obtained mostly
from older animals. Glycosuria was observed in 64%
of patients with urethral obstruction. Protein levels
in urine were higher in feline idiopathic cystitis patients than in the remaining animals, possibly due
to urothelial damage and the penetration of acute
phase proteins into urine (Lemberger et al. 2011).
Ultrasound scans were performed in all cats, and
animals with a suspicion of urolithiasis and neoplasia were additionally referred for radiographic
tests and cystoscopy. Urolithiasis was diagnosed
in 50 cats, and in this group, nine animals had developed oxalate stones and struvite stones were

observed in seven cats. Bladder stones were not
analysed in the remaining animals. In the studied
population, 32% cats were catheterised, but urine
samples were collected by cystocentesis before
catheterisation in all patients.
A total of 36.66% patients with urinary tract infection and 75% of cats with neoplasms were female. The prevalence of other diseases was higher
in males, and all patients with urethral plugs were
male. The average age of cats with FLUTD was
5.6 years. Feline idiopathic cystitis was observed
in the youngest cats, and neoplasms were noted
in the oldest animals. The age, body weight and
sex proportions of the five groups diagnosed with
FLUTD in the studied population of 385 cats are
presented in Table 2.
Cats with urinary tract infection and neoplasms
were significantly older than cats with feline idiopathic cystitis, urolithiasis and urethral plugs (P <
0.005). In cats older than 10 years, urinary tract
infections and neoplasms were diagnosed more frequently than feline idiopathic cystitis (P < 0.001).
Cats with neoplasms were characterised by lower
body weight than animals with feline idiopathic
cystitis, urethral obstruction and urinary tract infection (P < 0.005). Significant differences were not
noted between the remaining groups.
Among all patients diagnosed with FLUTD, 322
(83.6%) were strictly indoor cats. The prevalence

Table 3. Diets of all cats with feline lower urinary tract disease and cats diagnosed with five different conditions (n
(%) of cats)
All cats (%)

FIC

UTI

UP/urolithiasis

Urolithiasis/UTI

Neoplasia

Dry food only

34

71 (30.4)

8 (25.8)

22 (32.8)

30 (60)

1 (25)

Wet food only

3.9

15 (6.4)

2 (6.5)

6 (9)

1 (2)

0

42

125 (53.4)

17 (54.8)

33 (49.2)

14 (28)

1 (25)

18.3

23 (9.8)

4 (12.9)

6 (9)

5 (10)

2 (50)

Dry and wet food
Special diet

FIC = feline idiopathic cystitis, UP = urethral plugs, UTI = urinary tract infections
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FIC 234
UTI 30
UP/urot 67
Urolitiasis/UTI 50
neoplasma 4

Figure 1. Percentage distribution of diseases associated
with feline lower urinary tract disease

FIC = feline idiopathic cystitis, UP = urethral plugs, UTI =
urinary tract infections

of FLUTD was not correlated with the presence of
other pets in the household. Most cats with FLUTD
were fed a combination of wet food and dry food.
Approximately 50% of cats with feline idiopathic
cystitis, urinary tract infection and urethral plugs,
and 60% of cats with urolithiasis were fed only dry
food. Cats fed only wet food constituted the smallest group (Table 3).
FLUTD was accompanied by urethral obstruction
in 229 cats. Urethral obstructions were more common in cats with feline idiopathic cystitis (129 cats)
and urolithiasis (67 cats) than in animals with urinary tract infection (P < 0.005). The majority (204)
of patients with urethral obstruction was male, and
only 25 were female. All cats with urethral plugs
were classified as animals with urethral obstruction.
The percentage distribution of diseases associated with FLUTD is presented in Figure 1. Feline idiopathic cystitis was diagnosed in 234 cats (60.7%),
urinary tract infections – 49 cats (12.7%), urethral
obstruction caused by mucus plugs – in 67 cats
(17.4%), urolithiasis – in 50 cats (13%), of which
nearly 5% had also developed hyperplasia in their
urinary bladders.

Discussion
In this study and in published research, feline
idiopathic cystitis has emerged as the most common cause of FLUTD. In our study, 60% of cats
390

with FLUTD were diagnosed with feline idiopathic
cystitis. The prevalence of feline idiopathic cystitis
was estimated at 57% in Switzerland by Gerber et
al. (2005), at 55% by Kruger et al. (1991) and at 51%
by Barsanti (1996). In the work of Lekcharoensuk
(2001), 63% of evaluated cats were diagnosed with
feline idiopathic cystitis. In a Norwegian study
performed in the period 2003–2008 (Saevik et al.
2011), the prevalence of feline idiopathic cystitis
in cats with FLUTD was similar to that reported
by Kruger (55.5%) and by Dorsch (55%; Kruger et
al. 2009; Dorsch et al. 2014). In the present study,
urethral plugs were the second most common cause
of FLUTD (17.4%). Unfortunately, obstructive
uropathy is difficult to distinguish from obstructions caused by urethral plugs or urethral calculi
(Gerber et al. 2005). Feline idiopathic cystitis may
involve functional obstruction due to urethral inflammation, contraction of the urethral sphincter
and bladder sphincter dyssynergia. Urethral plugs
composed of organic matter and crystals (mainly
struvite crystals) mechanically block the flow of
urine through the urethra, which often leads to
complete obstruction and postrenal azotaemia.
During veterinary procedures such as catheterisation, urethral plugs can be pushed into the bladder
and lost, which often contributes to an incorrect
diagnosis. The presence of urethral plugs should
be confirmed by contrast radiography or ureteroscopy (Chew et al. 1996). According to Kruger,
cats with feline idiopathic cystitis and crystalluria
are susceptible to the formation of urethral plugs,
which can lead to obstruction (Kruger et al. 2009).
Those results indicate that the prevalence of feline
idiopathic cystitis can be higher than determined
in research studies.
The greatest discrepancies were noted in the
prevalence of urinary tract infection as the underlying cause of FLUTD. In a US study, the percentage
of cats with urinary tract infection was determined
to be below 3% (Kruger et al. 1991). Saevik et al.
(2011) determined the prevalence of urinary tract
infection to be 11.8%. According to other researchers, urinary tract infection affects 18.9% of cats
(Dorsch et al. 2014) or even 22.2% of cats with a
primary infection (Kraijer et al. 2003). Urinary tract
infection was observed to be common in cats with
chronic kidney disease, hyperthyroidism and diabetes (Mayer-Roenne et al. 2007; Martinez-Ruzafa et
al. 2012). The above results were used by other authors to exclude patients with comorbidities from
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their studies, which could explain the significant
discrepancies in the prevalence of urinary tract
infection in the literature. In our study, nearly 8%
of cats had primary infections of the urinary tract,
and this percentage increased to 13% when patients
with both urolithiasis and urinary tract infection
were included in that group.
According to research findings from the United
States cited in textbooks, around 3% of young cats
suffer from urinary tract infection, and the prevalence of infections increases with age (Lekcharoensuk
et al. 2001). European studies indicate that the percentage of cats with urinary tract infection is much
higher and that infections should always be considered when diagnosing FLUTD (Gerber et al. 2005;
Kruger et al. 2009; Saevik et al. 2011; Dorsch et al.
2014).
Urine samples for bacteriological tests should be
collected by cystocentesis to eliminate the risk of
contamination from the lower urinary tract (Kruger
et al. 1996b; Bartges 2004; van Duijkeren et al. 2004;
Barsanti 2006). Researchers differ in their opinions
regarding bacterial counts that have a positive predictive value for urinary tract infection. The critical
bacterial count is usually established at 1000 CFU/ml,
and higher values should be regarded as suspect
(Barsanti 2006; Pressler and Bartges 2010).
In our study, the average age of cats with urinary tract infection was 8.9 years, which is higher
than the 5.1, 5.6 and 6.7 years reported by other
authors (Buffington et al. 1997; Saevik et al. 2011;
Dorsch et al. 2014; respectively). Bartges (2004)
and Barsanti (2006) found a correlation between
the age of feline patients and the prevalence of urinary tract infection. In their study, urinary tract
infection was diagnosed in 45% of cats older than
10 years with symptoms of FLUTD, and 17% of cats
were diagnosed with both urolithiasis and urinary
tract infection (Bartges 2004). In most reports, females are more susceptible to urinary tract infection (Lekcharoensuk et al. 2001; Bailiff et al. 2008;
Litster et al. 2009). In our study, females represented only 36.7% of the population with urinary
tract infection. Our results could be attributed to
the fact that animals with systemic diseases and
previously treated animals were not included in
the study. Escherichia coli is most frequently isolated from urine, and it was noted in 44% of positive samples in Norway (Saevik et al. 2011) and in
65% of samples in Germany (Dorsch et al. 2014).
In our study, E. coli was isolated in 53% of cases,

and similar results were reported by Passmore et
al. (2008) and Litster et al. (2009).
Urolithiasis was observed in 13% of cats with
FLUTD, but not all calculi were subjected to chemical composition analysis. Nearly 40% of patients
with urolithiasis were also diagnosed with urinary
tract infection. Based on the results of urine sediment analysis, haematuria was noted in more than
90% of cases and crystalluria was observed in 78%
of cases. The majority of crystal-like formations
were struvite crystals.
In our study, marked haematuria in cats with
FLUTD was reported by 46% of owners (macroscopic evaluation), and in microscopic analyses, haematuria was diagnosed in more than 94% of cases.
In the literature, the prevalence of haematuria was
determined to be 97% by Kruger et al. (1991), 91%
by Dorsch et al. (2014) and only 83% by Saevik et al.
(2011). Such high rates of prevalence could be attributed to the fact that cystocentesis was the method
of choice for collecting urine samples. Research
indicates that cystocentesis can lead to mild and
transient microscopic haematuria which cannot be
distinguished from pathological haematuria in cats
with urinary tract infection (Kruger et al. 1996b).
Pyuria was observed in 80% of cats with urinary
tract infection and in 42% of patients with feline
idiopathic cystitis. In general, pyuria was noted in
48% of animals with FLUTD. In the literature, the
prevalence of pyuria in patients with FLUTD was
determined in the range of 43–54% (Bailiff el al.
2008; Litster et al. 2009; Saevik et al. 2011; Dorsch
et al. 2014).
In our study, the majority of patients with FLUTD
were castrated male European shorthairs. Most authors did not observe a correlation between breed
and the risk of FLUTD (Gerber et al. 2005; Saevik et
al. 2011; Dorsch et al. 2014). In our study, males accounted for 87% of the studied population. Similar
observations were made in other studies where the
female to male ratio was estimated to be 1 : 4. Male
cats are more often admitted for treatment due to a
higher risk of obstructive uropathy which requires
quick medical intervention. In the present study, all
cats with urethral plugs were male. Symptoms of
feline idiopathic cystitis without urethral obstruction may be very subtle, and they can subside by
the time the owner decides to consult a veterinary
practitioner.
The most common risk factors for FLUTD and feline idiopathic cystitis are excessive body weight, low
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levels of physical activity, indoor confinement and litter boxes that are too small for the animal (Cameron
et al. 2004; Defauw et al. 2011). In our study, 83% of
patients were strictly indoor cats, and more than 53%
of the animals shared the household with other pets.
Most cats with FLUTD (42%) were fed a combination
of commercial wet food and dry food, more than 30%
of animals were fed dry food only, and less than 4%
of cats received wet food only. More than 60% of cats
with urolithiasis were fed only dry food. Previous
research demonstrated that diets consisting of dry
food only increased the risk of FLUTD (Willeberg
and Priester 1976; Jones et al. 1997).
In our research, the study protocol had to be somewhat modified for selected patients. Cystocentesis
could not be performed in cats with normal urethral patency and urethral syndrome whose bladders were empty during the examination. In those
animals, small amounts of urine were collected by
catheterisation. Ultrasound scans were performed
in all patients, but radiological and cystoscopic
examinations were conducted in selected patients
based on specific indications.
Our findings confirm the results of American
and European studies which demonstrated that
feline idiopathic cystitis is the most common underlying cause of FLUTD. The prevalence of urinary tract infection in Polish cats is lower than in
other European populations but higher than in the
American population. Feline idiopathic cystitis is
most often diagnosed in young cats, whereas the
risk of urinary tract infection, urolithiasis and neoplasms increases with age.
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