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In cats with pre-existing CKD, partial or complete ureteral 
obstruction usually results in “acute-on-chronic” decompensation, 
and hyperkalaemia and/or acidemia may occur. In addition, many 
cats with CKD also have calcium oxalate nephroliths [11] possibly 
associated with hypercalciuria. Hypercalciuria likely represents a risk 
factor for the formation of calcium oxalate stones in cats and may be 
associated with treatment with loop diuretics, corticosteroids, excess 
vitamin C or D, in addition to diets low in protein, phosphorus, 
magnesium, sodium, potassium and moisture [12] although further 
work is needed to confirm these findings in cats. Because the stones 
containing calcium oxalate (CaOx) are radiopaque, they are often 
observed on simple abdominal radiography [1].

The analysis of the stone after its removal is of great importance 
for the clinical management of the patient, since this type of mineral 
is not dissolved through conservative medical treatment [6]. 
Macroscopically, CaOx uroliths are hard, brown to black in color, can 
be smooth or rough, and have blackberry or rosette protrusions [13].

The diagnosis of ureteral stones can be obtained by means of 
radiography or ultrasound, but currently there is a great challenge in 
these diagnostic modalities due to the moderate precision, resulting in 
false negatives and false positives. As a result, antegrade pyelography 
may be considered as an adjunct method to confirm the presence of 
a complete ureteral obstruction [14]. It is also possible to associate 
other diagnostic methods, such as computed tomography or magnetic 
resonance imaging [15].
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Abstract
Ureterolithiasis is common in felines and, in part, it is due to the reduced lumen when compared to that of canine patients. In most cases, the 
occurrence is unilateral and can lead to hydronephrosis. Cats with chronic kidney disease may be affected by calcium oxalate uroliths due to 
hypercalciuria. The diagnosis includes imaging exams and the initial treatment can be conservative with primary use of analgesics. As surgical 
options, subcutaneous ureteral bypass is the first option, and there are other ones like ureterotomy, ureterocystotomy, and placement of a 
ureteral stent.
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Ureteroliths are important causes of upper urinary tract obstruction 
in cats [1]. Stones from the kidneys move through peristalsis and 
passive flow of urine until they lodge in one or both ureters. In the 
feline species, the increase in the occurrence of ureterolithiasis in the 
last 20 years has accompanied the increase in the incidence of calcium 
oxalate [2]. Still, the anatomical particularity of feline ureters explains 
the greater occurrence of ureterolithiasis in cats when compared 
to dogs, since the feline ureteral lumen is approximately 0.4 mm in 
diameter [3], much less than the canine ureter, which is 1.3 to 2.7 
mm [4].

About 2 to 3% of the calculi sent to analysis centers are from 
the upper urinary tract in cats [5]. Regarding the presence of 
ureterolithiasis in domestic cats, most have uroliths unilaterally, 
corresponding to 76% of the patients, while only 19% of the uroliths 
were bilaterally [6,2]. Over 90% of nephroliths and ureteroliths in cats 
are composed primarily of calcium oxalate and they are not amenable 
to medical dissolution [7].

In chronic kidney disease (CKD), there is a significant loss of 
the number of nephrons due to persistent kidney damage, which 
are unable to maintain adequate homeostasis in the body [8,9]. A 
single or repeated acute kidney injury caused by urinary obstruction, 
nephrotoxins or pyelonephritis can lead to CKD [10].

The relationship between ureterolithiasis and CKD is not well 
understood, but ureteroliths may be both a cause and a consequence of 
CKD and there are an increasing number of domestic cats presenting 
with them concurrently [5].
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The initial clinical treatment in cases of ureterolithiasis consists of 
analgesics, parenteral administration of fluids plus or minus alpha-1 
adrenergic antagonists, with frequent reevaluation. The goal of 
treatment is to promote the displacement of the stone into the 
urinary bladder and provide support for post-obstructive CKD, when 
present [6].

Surgical options include ureterotomy, ureterocystotomy, and 
placement of a ureteral stent or even the use of subcutaneous ureteral 
bypass [16], and this last therapeutic option is the one of choice, 
according to the latest consensus on treatment and prevention of 
uroliths in dogs and cats [7]. Other traditional methods include 
ureteral resection and anastomosis, ureteral replantation and 
ureteronephrectomy. In addition, intestinal graft and the use of 
ureteroscopy have recently been described as options [17].

References
1.	 Palm CA, Westropp JL (2011) Cats and Calcium Oxalate: Strategies 

for Managing Lower and Upper Tract Stone Disease. J Feline Med 
Surg 13: 651-660.

2.	 Fischer JR (2006) Acute ureteral obstruction in cats: Diagnosis, 
management options, and outcomes. Adv Small Anim Med Surg 19: 
1-3.

3.	 Kochin EJ, Gregory CR, Wisner E, Cain G, Gourley IM (1993) 
Evaluation of a Method of Ureteroneocystostomy in Cats. J Am Vet 
Med Assoc 202: 257-260.

4.	 Rozear L, Tidwell AS (2003) Evaluation of the Ureter and 
Ureterovesicular Junction Using Helical Computed Tomographic 
Excretory Urography in Healthy Dogs. Vet Radiol Ultrasound 44: 
155-164.

5.	 Pimenta MM, Reche-Júnior A, Freitas MF, Kogika MM, Hagiwara MK 
(2014) Estudo da ocorrência de litíase renal e ureteral em gatos com 
doença renal crônica. Pesq Vet Bras 34: 555-561.

6.	 Kyles AE, Hardie EM, WoodenBG, Adin CA, Stone EA, et al. (2005) 
Clinical, Clinicopathologic, Radiographic, and Ultrasonographic 
Abnormalities in Cats With Ureteral Calculi: 163 Cases (1984-2002). 
J Am Vet Med Assoc 226: 932-936.

7.	 Lulich JP, Berent AC, Adams LG, Westropp JL, Bartges JW, et al. 
(2016) ACVIM Small Animal Consensus Recommendations on the 
Treatment and Prevention of Uroliths in Dogs and Cats. J Vet Intern 
Med 30: 1564-1574.

8.	 Polzin DJ (2011) Chronic kidney disease. In: Polzin DJ, Bartges J (eds) 
Nephrology and Urology of Small Animals. Iowa: Blackweel 433-471.

9.	 Chew DJ, DiBartola SP, Schenck P (2011) Canine and Feline 
Nephrology and Urology. 2nd edition, Elsevier Health Sciences, 
United States 526.

10.	 Finch NC, Syme HM, Elliott J (2016) Risk Factors for Development of 
Chronic Kidney Disease in Cats. J Vet Intern Med 30: 602-610.

11.	 Grauer GF (2015) Feline Struvite & Calcium Oxalate Urolithiasis. 
Todays Vet Pract 5: 14-20.

12.	 O’Kell AL, Grant DC, Khan SR (2017) Pathogenesis of Calcium Oxalate 
Urinary Stone Disease: Species Comparison of Humans, Dogs, and 
Cats. Urolithiasis 45: 329-336.

13.	 Hesser A, Neiger R (2009) Urinary Stones in Small Animal Medicine. 
Taylor & Francis, United Kingdom, 176.

14.	 Lamb CR, Cortellini S, Halfacree Z (2018) Ultrasonography in the 
Diagnosis and Management of Cats with Ureteral Obstruction. J 
Feline Med Surg 20: 15-22.

15.	 Macphail CM (2014) Cirurgia do rim e do ureter. In: Fossum TW (eds) 
Cirurgia de pequenos animais. 4th edition, Elsevier Brazil 705-732.

16.	 Nesser VE, Reetz JA, Clarke DL, Aronson LR (2018) Radiographic 
Distribution of Ureteral Stones in 78 Cats. Vet Surg 47: 895-901.

17.	 Clarke DL (2018) Feline Ureteral Obstructions Part 2: Surgical 
Management. J Small Anim Pract 59: 385-397.

https://pubmed.ncbi.nlm.nih.gov/21872792/
https://pubmed.ncbi.nlm.nih.gov/21872792/
https://pubmed.ncbi.nlm.nih.gov/21872792/
https://www.sciencedirect.com/science/article/abs/pii/S1041782606000922
https://www.sciencedirect.com/science/article/abs/pii/S1041782606000922
https://www.sciencedirect.com/science/article/abs/pii/S1041782606000922
https://pubmed.ncbi.nlm.nih.gov/8428831/
https://pubmed.ncbi.nlm.nih.gov/8428831/
https://pubmed.ncbi.nlm.nih.gov/8428831/
https://pubmed.ncbi.nlm.nih.gov/12718349/
https://pubmed.ncbi.nlm.nih.gov/12718349/
https://pubmed.ncbi.nlm.nih.gov/12718349/
https://pubmed.ncbi.nlm.nih.gov/12718349/
https://www.scielo.br/pdf/pvb/v34n6/09.pdf
https://www.scielo.br/pdf/pvb/v34n6/09.pdf
https://www.scielo.br/pdf/pvb/v34n6/09.pdf
https://pubmed.ncbi.nlm.nih.gov/15786996/
https://pubmed.ncbi.nlm.nih.gov/15786996/
https://pubmed.ncbi.nlm.nih.gov/15786996/
https://pubmed.ncbi.nlm.nih.gov/15786996/
https://pubmed.ncbi.nlm.nih.gov/27611724/
https://pubmed.ncbi.nlm.nih.gov/27611724/
https://pubmed.ncbi.nlm.nih.gov/27611724/
https://pubmed.ncbi.nlm.nih.gov/27611724/
https://books.google.co.in/books?id=otbdFBIIoD4C&printsec=frontcover&dq=Polzin+DJ+(2011)Chronic+kidney+disease&hl=en&sa=X&ved=0ahUKEwiQ3uXH2orqAhXUPXAKHVhZDtQQ6AEILzAB#v=onepage&q=Polzin DJ (2011)Chronic kidney disease&f=false
https://books.google.co.in/books?id=otbdFBIIoD4C&printsec=frontcover&dq=Polzin+DJ+(2011)Chronic+kidney+disease&hl=en&sa=X&ved=0ahUKEwiQ3uXH2orqAhXUPXAKHVhZDtQQ6AEILzAB#v=onepage&q=Polzin DJ (2011)Chronic kidney disease&f=false
https://books.google.co.in/books?id=bcdxyDoBZnUC&printsec=frontcover&dq=Canine+and+Feline+Nephrology+and+Urology&hl=en&sa=X&ved=0ahUKEwjS0qeOyorqAhVV4jgGHUoPBdoQ6AEIJzAA#v=onepage&q=Canine and Feline Nephrology and Urology&f=false
https://books.google.co.in/books?id=bcdxyDoBZnUC&printsec=frontcover&dq=Canine+and+Feline+Nephrology+and+Urology&hl=en&sa=X&ved=0ahUKEwjS0qeOyorqAhVV4jgGHUoPBdoQ6AEIJzAA#v=onepage&q=Canine and Feline Nephrology and Urology&f=false
https://books.google.co.in/books?id=bcdxyDoBZnUC&printsec=frontcover&dq=Canine+and+Feline+Nephrology+and+Urology&hl=en&sa=X&ved=0ahUKEwjS0qeOyorqAhVV4jgGHUoPBdoQ6AEIJzAA#v=onepage&q=Canine and Feline Nephrology and Urology&f=false
https://pubmed.ncbi.nlm.nih.gov/26948860/
https://pubmed.ncbi.nlm.nih.gov/26948860/
https://todaysveterinarypractice.com/feline-struvite-calcium-oxalate-urolithiasis/
https://todaysveterinarypractice.com/feline-struvite-calcium-oxalate-urolithiasis/
https://pubmed.ncbi.nlm.nih.gov/28361470/
https://pubmed.ncbi.nlm.nih.gov/28361470/
https://pubmed.ncbi.nlm.nih.gov/28361470/
https://books.google.co.in/books?id=iU5vxgEACAAJ&dq=Urinary+Stones+in+Small+Animal+Medicine&hl=en&sa=X&ved=0ahUKEwig-9SgzIrqAhXFIbcAHTsDBgYQ6AEILjAB
https://books.google.co.in/books?id=iU5vxgEACAAJ&dq=Urinary+Stones+in+Small+Animal+Medicine&hl=en&sa=X&ved=0ahUKEwig-9SgzIrqAhXFIbcAHTsDBgYQ6AEILjAB
https://pubmed.ncbi.nlm.nih.gov/29172872/
https://pubmed.ncbi.nlm.nih.gov/29172872/
https://pubmed.ncbi.nlm.nih.gov/29172872/
https://books.google.co.in/books?id=BCdTBwAAQBAJ&dq=Cirurgia+de+pequenos+animais&hl=en&sa=X&ved=0ahUKEwjT89HWi4vqAhUAzjgGHZegDgMQ6AEIKzAA
https://books.google.co.in/books?id=BCdTBwAAQBAJ&dq=Cirurgia+de+pequenos+animais&hl=en&sa=X&ved=0ahUKEwjT89HWi4vqAhUAzjgGHZegDgMQ6AEIKzAA
https://pubmed.ncbi.nlm.nih.gov/30180268/
https://pubmed.ncbi.nlm.nih.gov/30180268/
https://pubmed.ncbi.nlm.nih.gov/29781101/
https://pubmed.ncbi.nlm.nih.gov/29781101/

	Title
	Corresponding author
	Abstract
	Keywords
	References

