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Prevalence of the polycystic kidney disease and renal
and urinary bladder ultrasonographic abnormalities
in Persian and Exotic Shorthair cats in Italy
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The ultrasonographic findings of kidneys, liver and urinary bladder of 288
Persian and 44 Exotic Shorthair clinically normal cats that underwent screening
for polycystic kidney disease (PKD) between July 2003 and December 2005 were
reviewed. Cats were divided into two groups, one including cats aged <9
months (group 1) and one cats aged �9 months (group 2). Cats were classified as
PKD-positive when at least one renal cyst was found. One hundred and
thirty-six cats (41.0%) had more than one cyst in at least one kidney. The
prevalence of PKD was similar in both groups. Eight PKD-positive cats had
cystic livers (5.9%). Other renal abnormalities included a pelvic calculus and
a medullary rim sign (MRS). The difference in prevalence of an MRS in group 2
compared to group 1 and the difference between PKD-positive and -negative
cats in group 2 were not significant. There was no difference in mean kidney
length between PKD-positive and -negative cats in group 2. Urinary bladder
anomalies were principally represented by urinary sediment, with prevalence
significantly higher in group 2. No difference was detected in group 2 between
PKD-positive and -negative cats. In conclusion feline PKD is common in Italy.
The ultrasonographic findings of MRS and urinary bladder sediment did not
correlate with feline PKD. Urinary bladder sediment is common in Persians and
Exotic Shorthairs and more likely in adults.
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F
eline polycystic kidney disease (PKD) is
an inherited autosomal dominant disease
that has been identified in Persian cats

and Persian related breeds (Biller et al 1990,
1996, Lyons et al 2004), such as the Exotic Short-
hair cats. The disease has a mode of inheritance
similar to human autosomal dominant PKD, is
progressive and may lead to irreversible renal
failure. Occasionally, cysts can be found in liver
and pancreas (Biller et al 1990, 1996, Bosje and
van den Ingh 1998, Barrs et al 2001, Cannon et al
2001, Barthez et al 2003, Testault 2003, Lyons et al
2004). Although a genetic test is now available
(Lyons et al 2004), renal ultrasonography is cur-
rently the most practical non-invasive diagnostic
method in Italy. Its sensitivity is 91% at 9 months
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of age, increasing with the age of the patient,
while the specificity is said to be 100% (Biller et al
1996, Barrs et al 2001, Beck and Lavelle 2001,
Cannon et al 2001, Barthez et al 2003).

Ultrasonographic screening programmes have
indicated that the prevalence of this disease is about
49.2% in the UK, 43% in Germany and Australia,
and 41.8% in France (Biller et al 1996, Barrs et al
2001, Beck and Lavelle 2001, Cannon et al 2001,
Barthez et al 2003). There is only a single prelimi-
nary study on a small number of cases that assessed
the prevalence of PKD in Italy (Bonazzi et al 2004).

The purpose of the present report is (1) to deter-
mine the prevalence of PKD in Persian and Exotic
Shorthair cats in Italy, in order to justify the screen-
ing programme and to evaluate its success, and (2)
to evaluate the prevalence of renal, hepatic and
urinary bladder ultrasonographic abnormalities
and their possible correlation with PKD.
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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Materials and methods
Medical records of clinically normal Persian and
Exotic Shorthair cats that underwent ultrasono-
graphic screening for PKD at the Veterinary
Teaching Hospital of the University of Parma
(Italy) from July 2003 to December 2005 were
evaluated.

All cats underwent ultrasonographic scanning
of liver and urinary tract with a 7.5e10 MHz
linear transducer (Megas GPX, Esaote, Genova,
Italy), set at 10 MHz. The reminder of the abdo-
men was not examined. Each kidney was mea-
sured in its greatest length in the sagittal plane
(Reichle et al 2002). Ultrasonographic abnormali-
ties of kidneys, liver and urinary bladder were
recorded. According to the literature (Beck and
Lavelle 2001, Cannon et al 2001, Barthez et al
2003), cats were classified as positive when at
least one anechoic cavity was found in at least
one kidney. This criterion has been used in other
similar studies (Beck and Lavelle 2001, Cannon
et al 2001). It is justified by the progressive nature
of the disease (Biller et al 1996) and the low prev-
alence of solitary cysts not related to PKD in the
cat (Barthez et al 2003). Cats were divided into
two groups, the first (group 1) including cats
aged <9 months and the second (group 2) cats
aged �9 months in order to see if there was a
significant difference between the prevalence of
PKD in adult and immature cats. In fact, false-
negative cats could be included in group 1.

A Student’s t-test was used to compare mean
kidney length of cats affected and not affected
by PKD in group 2. Comparison of the preva-
lence of renal and urinary bladder incidental ab-
normalities was made by the c2 test or Fisher’s
test. Differences with P value <0.05 were consid-
ered significant.

Results
Three hundred and thirty-two cats were evalu-
ated, including 288 Persians and 44 Exotic Short-
hairs; 212 were females and 120 males. Four adult

Table 1. Prevalence of PKD related to the age of
cats

Group PKDþ PKD�

Group 1 53 85
Group 2 83 111
c2¼ 0.639; P¼ 0.424
Odds ratio¼ 1.20 (CI 95% 0.52e1.33)
cats referred a clinical history of cystitis. Group 1
included 138 cats aged <9 months (median¼ 3
months, range 1 month; 8 months) and group 2
included 194 cats aged�9 months (median¼ 2.25
years, range 9 months; 15 years).

In 136 cats (41.0%) more than one cyst in at least
one kidney were found (Table 1). One hundred
and thirty-four (98.5%) of these cats had both kid-
neys affected and eight (5.9%) had at least one
cyst in the liver. Among the cats with more than
one renal cyst, 53 cats belonged to group 1 and
83 cats to group 2. The prevalence of PKD in
group 1 was 38.4%, and in group 2 42.8%; this
difference was not significant (Table 1).

In group 1, the positive cats were classified as
49 Persians (30 females, 19 males) and four Ex-
otic Shorthairs (females). In group 2 the cats con-
sidered positive were classified as 70 Persians (45
females, 25 males) and 13 Exotic Shorthairs (nine
females, four males). All the cats with cystic liver
were Persians, females and belonged to group 2.

Ultrasonographically, the renal cysts appeared
as round, anechoic or hypoechoic cavities (Fig 1).
Acoustic enhancement was present in larger
cysts, which in some cases showed also hypere-
choic specks probably representing sediment.

Fig 1. Sonographic features of a polycystic kidney.

Table 2. Prevalence of a medullary rim sign
(MRS) related to the age of cats

Group MRSþ MRS�

Group 1 15 123
Group 2 26 168
c2¼ 0.478; P¼ 0.489
Odds ratio¼ 1.27 (CI 95% 0.37e1.62)
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Table 3. Medullary rim sign (MRS) related to PKD in group 1 and group 2

Group 1 Group 2

PKDþ PKD� PKDþ PKD�

MRSþ 5 10 9 17
MRS� 48 75 74 94

Fisher test P¼ 0.783 c2¼ 0.818; P¼ 0.366
Odds ratio¼ 1.28 (CI 95% 0.20e2.70) Odds ratio¼ 1.49 (CI 95% 0.25e1.71)
The greatest number of cysts was located in the
cortex or between cortex and medulla, but several
cysts could be also detected in the medullary area.
When few cysts were present, the sonographic ap-
pearance of the kidneys was only slightly modi-
fied, while large cysts, found either in young or
adult cats, completely altered renal contour and
parenchyma.

Other renal abnormalities detected were a pel-
vic calculus in a single cat from group 1 and
a medullary rim sign (MRS). A MRS was present
in 41 cats (12.3%). The prevalence of a MRS in
group 1 was 10.9%, in group 2 13.4%; the differ-
ence was not significant (Table 2).

Of the 41 cats with a MRS, 14 had PKD and 27
did not. The prevalence of a MRS in PKD-positive
cats was 10.3%, while in negative 13.7%; the
difference was not significant (Table 3). In all
cases the MRS was present in both kidneys and
was considered as an unspecific finding (Nyland
et al 2002).

In group 2 the mean kidney length was 3.7 cm�
0.26 in PKD-positive cats and 3.6 cm� 0.47 in
PKD-negative cats.

Hepatic cysts showed the same sonographic
features of renal cysts. No other abnormalities
were detected in liver parenchyma.

Fig 2. Sonographic features of urinary bladder sediment,
suspending easily after bladder agitation.
Urinary bladder anomalies included urinary
bladder sediment, calculi and wall thickening
compatible with chronic cystitis, and were de-
tected in 98 cats (29.5%). Among these, three be-
longed to group 1 and 95 to group 2. All of them
(54 females and 44 males) had urinary bladder
sediment (Fig 2), which appeared as hyperechoic,
non-shadowing specks in the urine, suspending
easily with bladder agitation, as described in the
literature (Luerssen et al 2001, Nyland et al 2002).

Two cats from group 2 with a history of urinary
tract disease had a concurrent mildly thickened
and irregular urinary bladder wall, indicating
chronic cystitis. A small urinary bladder calculus
was detected concurrently with urinary sediment
in two cats, one from group 1 and one from group
2. The prevalence of urinary bladder sediment in
group 1 was 2.1%, while in group 2 was 48.9%.
This difference was statistically significant (Table4).

The prevalence of urinary sediment in cats af-
fected by PKD was 30.1%, while in PKD-negative
cats was 29.1% and the difference was not signif-
icant (Table 5).

Discussion
Overall, the resulting prevalence of feline PKD in
this study is 41.0% (CI 95% 35.6e46.5). This datum
is similar to those reported elsewhere. Many au-
thors (Biller et al 1996, Barrs et al 2001, Cannon
et al 2001, Barthez et al 2003, Testault 2003) re-
ported that the sensitivity of ultrasound for feline
PKD increases with the age of the patient and rea-
ches 91% at 9 months. A double ultrasonographic
examination is also recommended to achieve

Table 4. Prevalence of sediment related to the
age of cats

Group Sedimentþ Sediment�

Group 1 3 135
Group 2 95 99
Fisher test P< 0.0001
Odds ratio¼ 43.2 (CI 95% 14.3e99.9)
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Table 5. Sediment related to PKD in group 1 and group 2

Group 1 Group 2

PKDþ PKD� PKDþ PKD�

Sedimentþ 1 2 40 55
Sediment� 52 83 43 56

Fisher test P¼ 1.000 c2¼ 0.035; P¼ 0.852
Odds ratio¼ 1.25 (CI 95% 0.01e15.71) Odds ratio¼ 1.06 (CI 95% 0.52e1.74)
a certain diagnosis. The first examination should
be performed when cats are 9 months old, and
the second 6 months after the first (Testault
2003). No solitary renal cyst was found in this se-
ries of cases and so false positives can be ex-
cluded. Conversely, the resulting prevalence of
feline PKD could be underestimated, as a number
of false-negatives could occur (small cysts may
not be resolved by the scanner, some may become
visible only after 9 months of age, examination is
prone to error, etc.).

The hyperechoic band at the cortico-medullary
junction (MRS) did not correlate with PKD nor
with the age of the patient. An MRS has been as-
sociated with several pathological conditions
(Nyland et al 2002) and is also in cats with nor-
mal deposition of mineral in the tubular epithe-
lium of the outer zone of renal medulla (Yeager
and Anderson 1989), as considered in this study.

No statistically significant difference for mean
kidney length was found in group 2 between
cats affected and not affected by PKD. This datum
is not supported by the literature (Reichle et al
2002). PKD is a progressive disease in which the
renal cysts tend to enlarge slowly in time, possibly
causing an irreversible renal failure by compress-
ing normal parenchyma (Biller et al 1990, 1996,
Bosje and van den Ingh 1998, Barrs et al 2001,
Testault 2003). This discrepancy could be ex-
plained by the fact that the median age of the
cats in group 2 is only 2.25 years. It is possible
that the mean dimensions of the renal cysts at
this age may not be so conspicuous. Furthermore,
renal length revealed by means of ultrasound is
strongly dependant on the scanning plane, in
which some large cysts may not have been
included.

No correlation has been detected between uri-
nary bladder sediment and feline PKD in adult
Persian and Exotic Shorthair cats. A significant
higher prevalence of urinary bladder sediment
was seen in group 2, indicating that adult Persian
and Exotic Shorthair cats have a higher risk of
showing this anomaly than young ones.
In almost half (48.9%) of the adult cats exam-
ined, urinary bladder sediment was detected,
and this may be a relevant and interesting datum.
However, it is not possible to compare this find-
ing and to assess its role in feline lower urinary
tract disease (FLUTD) pathogenesis in Persians,
without knowledge of the prevalence of urinary
sediment in other breeds and its nature.

In conclusion, the resulting prevalence of 41.0%
suggests that feline PKD is common in Italy. Esti-
mating the prevalence is essential before starting
a screening programme, in order to be able to doc-
ument the efficiency of the eradication process
(Barthez et al 2003). Eradication of the disease
should be achieved by screening all cats used for
breeding and retain only unaffected cats for fu-
ture breeding programmes (Barrs et al 2001).

In this report a MRS and ultrasound-detectable
urinary bladder sediment resulted to be incidental
abnormalities not correlated with PKD. Urinary
bladder sediment is a common finding more likely
in adult cats, but further investigations are needed
to establish a possible correlation with FLUTD in
Persians and Exotic Shorthairs.

Acknowledgements
The authors thank Dr Marco Tartaglia and Mr
Antonio Belicchi for technical assistance.

References
Barrs VR, Gunew M, Foster SF, Beatty JA, Malik R (2001)

Prevalence of autosomal dominant polycystic kidney dis-
ease in Persian cats and related-breeds in Sidney and Bris-
bane. Australian Veterinary Journal 79, 257e259.

Barthez PY, Rivier P, Begon D (2003) Prevalence of polycystic
kidney disease in Persian related cats in France. Journal of
Feline Medicine and Surgery 5, 345e347.

Beck C, Lavelle RB (2001) Feline polycystic kidney disease
in Persian and other cats: a prospective study using
ultrasonography. Australian Veterinary Journal 79 (3),
181e184.

Biller DS, Chew DJ, Di Bartola SP (1990) Polycystic kidney
disease in a family of Persian cats. Journal of the American
Veterinary Medical Association 196 (8), 1288e1290.



391PKD and renal and urinary bladder ultrasonographic abnormalities in Persian and Exotic Shorthair cats
Biller DS, Di Bartola SP, Eaton KA, Pflueger S, Wellman ML,
Radin MJ (1996) Inheritance of polycystic kidney disease
in Persian cats. Journal of Heredity 87, 1e5.

Bonazzi M, Gazzola M, Volta A, Ferrabini G, Gnudi G,
Bertoni G (2004) Incidenza della malattia del rene
policistico nel gatto: indagine preliminare su 84 animali.
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