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Abstract: In this case report, clinical, radiographic, and ultrasonographic diagnosis, and
operative treatment of uroliths encountered in the urinary bladder of two domestic cats were
shared. In the radiographic and ultrasonographic examinations of both cats brought with
complaints of intermittent urination, uroliths were detected in their urinary bladders. After the
uroliths were removed by cystotomy operation, it was determined that both cats were followed
for six months and were in good health and no recurrence was observed.
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Evcil iki kedide karsilasilan Grolitlerin Klinik, radyografik, ultrasonografik tamsi ve
tedavisi

Ozet: Bu olgu sunumunda, iki evcil kedinin idrar kesesinde karsilasilan iirolitlerin klinik,
radyografik ve ultrasonografik tanisi ile operatif tedavisi paylasildi. Kesik kesik idrar yapma
sikayetleri ile getirilen her iki kedinin radyografik ve ultrasonografik muayenelerinde idrar
keselerinde Urolitler tespit edildi. Sistotomi operasyonu ile trolitler uzaklastirildiktan sonra alti
ay boyunca takip edilen her iki kedinin de saglik durumlarmnin iyi oldugu ve niiks gézlenmedigi
belirlendi.

Anahtar Kelimeler: Kedi, sistotomi, ultrasonografi, trolithiazis

Introduction

Urolithiasis is one of the most common lower urinary system problems in cats and dogs.
Uroliths are formed as a result of the accumulation in the urinary system by reaching
supersaturation of the minerals that need to be removed from the body with urine. It is named
nephrolith, renolite, ureterolite, urecystolite, and urethrolite, depending on where it occurs.
According to the mineral composition it contains, uroliths are named calcium oxalate,
magnesium ammonium phosphate, cystine, and urate (Koehler et al., 2008; Sancak et al., 2009;
Albasan et al., 2013; Tiruneh & Abdisa, 2017; Kopecny et al., 2021).

Many pathological and physiological factors affect the formation of uroliths. Anatomical

and metabolic abnormalities, poor diets, urinary tract infections, and changes in urine pH are
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important factors in the formation of uroliths. Some demographic factors such as species, race,
age, gender, and sterilization may predispose to urolith formation. For example; it has been
reported that urinary crystal is detected more frequently in dogs, mostly in breeds such as
Miniature schnauzer, Shih tzu, Lhasa apso, and Yorkshire terrier. In cats, urinary crystals are
more likely to be seen in domestic shorthairs (such as British shorthairs), Himalayan, Persian,
and Ragdoll breeds. According to the Minnesota Urolith Center, the most common uroliths in
dogs is struvite, while in cats calcium oxalate crystals (Lulich et al., 2000; Osborne et al., 2000;
Houston & Moore, 2009; Albasan et al., 2013).

Urolithiasis causes clinical symptoms such as intermittent and painful urination,
hematuria, and frequent urination position in cats and dogs. Sometimes, complaints such as the
inability to urinate occur due to obstruction of the urethra. In these cases, kidney dysfunction
occurs due to the inability to urinate, resulting in hydronephrosis and uremia. In advanced
stages, it can cause irreversible fatal complications such as urinary bladder rupture (Sancak et
al., 2009; Tiruneh & Abdisa, 2017; Kiigtk, 2020).

In the diagnosis of urolithiasis, besides anamnesis and clinical findings, the use of
ultrasonography together with direct and indirect radiography is important. The fact that the
urinary bladder creates a natural contrast due to its physiological structure enables the diagnosis
to be made easily in direct radiography applications. In the ultrasonographic examination, it is
detected in the urinary bladder as masses that have a hyperechoic appearance and cause acoustic
shadow artifacts (Rinkardt & Houston, 2004; Langston et al., 2008; Sancak et al., 2009; Albasan
et al., 2013; Tion et al., 2015; Tiruneh & Abdisa, 2017).

Cystotomy is the most commonly used operation in the treatment of uroliths
(urecystolitis) in the urinary bladder. In urolithiasis cases, the patient's blood values are very
important in the preoperative period. In particular, the presence of uremia and hyperkalemia,
metabolic acidosis, and serum creatinine levels should be carefully monitored. In the
postoperative period after cystotomy, antibiotic applications for urinary tract infections and
urinary tract antiseptics should be applied. Again in this period, if the urine pH value is alkaline,
it will be beneficial to acidify the urine by applying ascorbic acid. Otherwise, this situation
should be carefully evaluated, as ascorbic acid will cause the recurrence of urinary stones
(Sancak et al., 2009; Albasan et al., 2013; Tion et al., 2015).

This study, it was aimed to convey our experience to our colleagues and contribute to
the literature by discussing the diagnosis and treatment stages of urolithiasis cases detected in

two domestic cats.
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Case Description
In this case report, the diagnosis and operative treatment of uroliths encountered in the
urinary bladders of two domestic cats brought with the complaint of intermittent urination were
discussed. The information obtained in line with both cats' anamnesis and laboratory

examination is presented in Table.

Table: Findings obtained in accordance with the anamnesis and laboratory examination of the
patients

Casel Case 2
Breed Crossbreed Crossbreed
Gender Female Male
Age 6 years 2 years
Sterilization + -
Diet Urinary cat food (containing 34% protein) Home cooking
Complaint Intermittent urination for 1 week Difficulty urinating
Disease history 2 months ago urinary tract infection Healthy
Water consumption About 300 ml of purified water Tap water
pH of urine 6.0 5.0

In clinical examination with palpation, it was determined that the urinary bladders of both
cats were full and they urinated with a massage. In the radiographic examination, solid foreign
masses with a radiopaque appearance were detected in the urinary bladder of the cats (Figure
1-A, B).

Figure 1: Uroliths (arrows) were detected on latero-lateral abdominal direct radiographs of cats with urolithiasis;
case 1 (A), case 2 (B).
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In the ultrasonographic examination, hyperechoic masses forming acoustic shadow
artifacts were detected in the urinary bladders of both cats (Figure 2-A, B). According to the
findings obtained as a result of anamnesis, clinical examination, and imaging methods, both
cases were diagnosed with urolithiasis. While a single urolith was detected in case 1, two

uroliths were detected in case 2.

Figure 2: Uroliths (red arrows) and acoustic shadow artifacts (stars) were detected on abdominal ultrasonography
of cats with urolithiasis; case 1 (A) and case 2 (B), urinary bladder (yellow arrow).

It was decided to remove the uroliths by performing a cystotomy operation on both cats
with the diagnosis of urolithiasis. Before the operation, the patients were evaluated in terms of
hyperkalemia, acidosis, and uremia. Since no abnormality was detected in the blood values of
both patients, it was deemed appropriate to be operated on immediately. For the cystotomy
operation, the operation area was prepared by shaving the abdomen from the level of the
processus Xiphoideus to the pubis. The patient was then placed on the operating table in the
ventrodorsal position. A 2-3 cm long skin incision was made on the median line from the caudal
of the umbilical cicatrix to both cats. Fat and connective tissue were bluntly dissected until the
linea alba was visible. After exposing the linea alba, the abdomen was opened with scissors
with a blunt end. Then, the urinary bladder was taken out from the abdomen with slow
movements. The urinary bladder, which was surrounded by absorbent sponges, was opened by
making a 0.5 cm long incision on its long axis from the region with the least vascularization.

After removing the stones in the urinary bladder and washing the bladder with the help of
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anatomical forceps, a 1.0 mm catheter was placed from the urinary bladder to the urethra by the
anterograde route and it was checked whether there was an obstruction in the urethra. After
cleaning the uroliths in the urinary bladder and urethra, the urinary bladder was closed with
absorbable suture material (Vicryl, USP 3-0, USA) using Schmieden and Cushing sutures. After
making sure that there was no leakage from the bladder, the abdomen was closed with a standard
surgical procedure. Postoperatively, amoxicillin-clavulanic acid (Synulox, Zoetis, Turkey) was
administered intramuscularly at a dose of 8.75 mg/kg/day. In addition, methenamine (Purinol,
Recordati Ila¢ San., Turkey) at a dose of 50 mg/kg was administered orally, divided into three,
during the day. In the controls performed on the 15", 30", 60" and 180" days, it was
determined that the general condition of the cats was good and there were no signs of recurrence
of uroliths.

Discussion

Urolithiasis is a chronic lower urinary system problem in many animal species, which is
characterized by intermittent urination, pain during urination, and hematuria (Kiguk, 2020;
Aké-Chinas et al., 2022). It has been reported that urolithiasis is detected in 25% of cats with
lower urinary system problems (Sancak et al., 2009). In this case report, it was learned that both
cats had complaints of intermittent urination.

Studies are reporting that the incidence of urolithiasis cases in males and females is equal
(Grauer, 1993). However, in some studies (Houston & Moore, 2009), it has been reported that
urolithiasis cases are more likely to be seen in females, and some studies (Sancak et al., 2009)
in males. In this study, one of the two cats with urolithiasis is male and the other is female.

Some types of uroliths are formed mostly in acidic urine (such as urate, uric acid, and
calcium oxalate), while some types of uroliths are formed mostly in alkaline urine (such as
struvite, calcium carbonate). Urine pH in cats and dogs varies between 6.0-7.5 (Rizzi, 2014).
In one study, the urinary pH of cats was reported as 6.0 - 6.4 (Kugik, 2020). In this case report,
one of the cats had a urinary pH of 6.0, while the other had a urinary pH of 5.0. The diets used
in the nutrition of cats are very important in the formation of urolithiasis. In this study, it was
determined that one of the cats with urolith was fed with a commercial food containing 34%
crude protein developed against urinary diseases, and the other was fed with homemade food.

In the diagnosis of urolithiasis cases, direct and indirect radiography and ultrasonography
are very important. The formation of a natural contrast due to the contents of the urinary bladder
allows easy detection of radiopaque uroliths on direct radiographs. Again, in ultrasonographic

examinations, uroliths in the urinary bladder can be detected as masses with a hyperechoic
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appearance and an acoustic shadow artifact (Rinkardt & Houston, 2004; Langston et al., 2008;
Sancak et al., 2009; Albasan et al., 2013; Tion et al., 2015; Tiruneh & Abdisa, 2017). In this
case report, uroliths in the urinary bladder of both cats were revealed by direct radiography and
ultrasonography.

Urolithiasis cases in the urinary bladder can be treated conservatively and operatively. In
conservative treatment, appropriate diet applications are made according to the type of urolith.
At the same time, urinary tract antiseptics and parenteral antibiotics are also applied. Again,
ascorbic acid applications can be made in some urolith types (such as struvite), and allopurinol
(xanthine oxidase inhibitor) applications can be made in some urolith types (such as urate).
Uroliths, which are difficult to dissolve in the urinary bladder, obstruct the passage to the
urethra and make urination difficult, may need to be removed with a cystotomy operation
(Sancak et al., 2009; Albasan et al., 2013; Tion et al., 2015; Kuguk, 2020). In this case report,
it was decided to perform a cystotomy because conservative treatment of uroliths detected in
both cats was not possible. As a result of the cystotomy, a single urolith was removed in one of
the cats and two in the other.

Conclusion
It has been revealed that the importance of direct radiography and ultrasonography in the
diagnosis of urinary bladder uroliths, the importance of diets applied to cats in urinary stones

and cystotomy is a viable treatment options.
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