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                                                                     Abstract  

A one-year-old ram was brought to the Veterinary Clinical Complex, veterinary college Hissar, 

with a history of retention of urine for 3 days. Clinical signs manifested were anuria, preputial 

twitching, straining for urination, and in-appetence. Obstructive urolithiasis was diagnosed on 

the basis of history, clinical signs, and ultrasonographic findings. Ram was subjected to an 

ultrasound-guided tube cystostomy technique after surgical preparation. Post-operatively, anti-

inflammatory drugs, and antibiotics were injected intramuscularly for 5 days. Ammonium 

chloride at a dose of 200 mg/kg body weight was administered orally for 15 days. Ram started 

normal urination from the 10th postoperative day and had an uneventful recovery. It was 

concluded that rams obstructive urolithiasis can recover by US guided tube cystotomy. 
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Introduction  

 

Urolithiasis is a medical condition characterized by the formation of uroliths, which are solid 

deposits, as a result of various pathological processes [1]. These processes can be either 

congenital or acquired, leading to an increased concentration of crystalline substances that are 

less soluble in urine [2]. This condition affects animals of all species, but it holds significant 

economic importance particularly in feeder steer and lambs [3]. Urolithiasis can lead to potential 

complications such as urethral obstruction, rupture of the urethra or urinary bladder, and 

subsequent uremia [1]. Among all species of animals, obstructive urolithiasis is a commonly 

encountered surgical condition, with a higher incidence observed in cattle, buffalo, and sheep.  

 

Ruminants, in particular, face life-threatening consequences due to obstructive urolithiasis, 

necessitating immediate attention and potentially resulting in economic losses. While both male 
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and female animals are affected, males are more prone to this condition due to their long and 

narrow urethra. Moreover, early-aged castrated males are at a higher risk of developing 

urolithiasis, as castration leads to a narrowing of the urethral diameter and predisposes the 

animal to urinary stone blockage [4]. The presence of testosterone hormone is crucial for the 

normal development of the urethra and the secretion of protective substances in the urine of male 

animals. Urethral obstruction primarily occurs when calculi become lodged in the urethral 

passage. Several factors contribute to its development, including sex, age, breed, and season [5], 

hormonal imbalances [6], feed composition [7], mineral imbalances [8], infections, skin texture, 

genetic makeup, soil, location, vitamins, and water intake. Singh and Singh [9] emphasized that 

the chemical composition of urinary calculi varies and depends largely on the dietary 

composition of individual elements, geographical location, and local management practices.  

 

Ultrasonography has been suggested for the diagnosis of uroliths in sheep and goats [10,11]. 

Urethral obstruction caused by uroliths or calculi leads to the retention of urine in the bladder, 

resulting in its over distension [12]. If early treatment is not provided, there is a risk of urinary 

bladder or urethral rupture, which can rapidly worsen the overall condition of the affected 

animal. Surgical removal of obstructive uroliths is the only option for saving the life of the 

animal [13]. Here we report the surgical management of obstructive urolithiasis in a ram by 

ultrasound guided tube cystotomy.  

 

Material and Methods 

 

A one-year-old ram was brought to the department after experiencing anuria and loss of appetite 

for the past three days (Fig. 1). The clinical signs exhibited by the ram included anuria, twitching 

of the preputial area, and straining during urination. Blood was collected for analysis of 

differential leucocyte count, blood urea nitrogen and creatinine as per standard procedures 

described previously [14]. Ultrasonographic examination was performed as described previously 

[10] and revealed that the urinary bladder was still intact (Fig. 2). Following a haemato-

biochemical examination, a procedure called ultrasound-guided tube cystostomy [15] was 

performed.  

 

To ensure a sterile surgical environment, the animal was prepared for aseptic surgery. A 4 MHz 

sector probe was placed at the planned surgical site to locate the position of the intact urinary 

bladder. Under the guidance of the ultrasound, a small incision was made in the skin and fascia. 

A sterilized plunger from an artificial insemination gun was inserted through the urinating port of 

a Foley's catheter, and the catheter was then advanced into the urinary bladder. The position of 

the catheter inside the bladder was confirmed by observing the flow of urine through the 

catheter. To secure the catheter in place against the bladder wall, the balloon on the catheter was 

inflated with 25 ml of normal saline solution (Fig. 3). After ensuring proper placement of the 

catheter with the assistance of the ultrasound, a simple interrupted suture was applied to close the 

incision site using non-absorbable suture material (Silk No. 1) (Fig. 4). The remaining portion of 

the catheter outside the body was secured to the abdominal wall in a loop fashion using non-

absorbable suture material.  

 

Post-operatively, broad-spectrum antibiotics (Ceftriaxone and sulbactam @10mg/kg body 

weight) and anti-inflammatory drugs (Meloxicam @ 0.3 mg/kg body weight) were administered 
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intramuscularly for five consecutive days. Ammonium chloride at a dose of 200 mg/kg body 

weight orally was recommended for 15 days. Ram started urination from normal passage on the 

10th postoperative day. 

 

Results and Discussion  

 

Haemato-biochemical examination revealed haemo-concentration, leucocytosis, and elevated 

levels of blood urea nitrogen and creatinine. Ultrasonographic examination revealed an intact 

urinary bladder. Ram started urination from normal passage at 10th post-operative day. The skin 

sutures were removed on the 12th postoperative day. Urolithiasis is a complex disease 

characterized by the formation of uroliths or calculi in any part of the urinary tract. In small 

ruminants, the obstruction typically occurs at the level of the urethral process and sigmoid 

flexure.  

 

The development of calculi is influenced by various factors, including the type of feed and 

housing practices provided to the animals. The composition of the feed and fodder directly 

impacts the formation and characteristics of the calculi. Feeds that contain high levels of 

phosphorus and magnesium, along with low levels of calcium and potassium, are predisposing 

factors for the recurrence of urolithiasis in animals [3,16]. 

 

Animals receiving high grain rations in feedlots are particularly prone to developing urinary 

calculi. These high-concentrate rations often have a calcium-to-phosphorus ratio of 1:1 [17]. 

Cereal grains, which are commonly included in these rations, have an abnormally low calcium-

to-phosphorus ratio of 1:4 to 1:6 [18]. This imbalanced ratio, along with high magnesium diets 

and alkaline urine, promotes the formation of phosphatic calculi. 

 

 

  
Fig. 1 and 2: Photographs showing ram suffering from urine retention and intact urinary bladder 

upon ultrasonographic examination. 
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Fig. 3 and 4: Photographs showing inflated balloon of Foley’s catheter inside urinary bladder and 

simple interrupted suture placement 

 

According to Floeck [19], ultrasonography is a valuable imaging technique that is non-

invasive, safe, cost-effective, and provides dynamic information, aiding in the diagnosis of 

various urinary tract abnormalities. It complements clinical examinations and clinicopathological 

analyses by offering additional insights into urinary tract diseases. Ultrasonography is highly 

accurate in detecting urethral calculi, concretions, distended and ruptured urinary bladder, 

urethritis, hydronephrosis, and nephrolithiasis [20]. This imaging modality can assist in 

determining the appropriate treatment approach and predicting the prognosis of urolithiasis cases 

[21]. The primary goal of urolithiasis treatment is to restore a normal urinary passage, which can 

be achieved through various methods depending on the severity of the condition. Muscle 

relaxants, amputation of the urethral process, urethrostomy, and tube cystotomy are among the 

techniques used to establish a patent urinary tract. Additionally, the early-stage use of urinary 

acidifiers, such as ammonium chloride, may be beneficial in managing the condition. 

 

Conclusion  

Obstructive urolithiasis in ram can be diagnosed by ultrasonography and successfully managed 

by ultrasound guided tube cystotomy. 

 

References  

 

[1] McIntosh GH. Urolithiasis in animals. Aust. Vet. J. 1978; 54(6):267-71. doi: 10.1111/j.1751-

0813.1978.tb02456.x. PMID: 687293. 

[2] Osborne EA, Kruger JM. Initiation and growth of uroliths. Vet. Clin. North Am. Small Anim. 

Pract. 1984; 14: 439-454. 

[3] Radostits OM, Blood DC, Gay CC, Hinchcliff KW. Veterinary Medicine: A textbook of the 

diseases of cattle, sheep, pigs, goats and horse. Bailliere Tindall, London. 2000: p 1877. 

[4] Larson BL. Identifying, treating, and preventing bovine urolithiasis. Vet. Med. 1996; 366-

367. 

[5] Sharma SN, Singh J. The Urinary System. In: Ruminant Surgery (eds). RPS Tyagi and Jit 

Singh. CBS Publishers and distributors, New Delhi, 2001; pp 263-273. 



Saharan et al., 2023 

 
 

[6] Avioli LV. Pathogenesis and significance of hormonal metabolic derangements in uremia. 

Am. J. Clin. Nut. 1978; 31:1554-1560. 

[7] Wang X, Huang K, Gao J, Shen X, Lin C, Zhang G. Chemical composition and 

microstructure of uroliths and urinary sediment crystals associated with the feeding of high level 

cotton seed meal diet to water buffalo calves. Res. Vet. Sci. 1997; 62(3): 275-280. 

[8] Bailey CB. Comparison of kidney and bladder calculi from cattle on a diet known to cause 

formation of siliceous urinary calculi. Can. J. Anim. Sci. 1978; 58:513-515. 

[9] Singh J, Singh K. Obstructive urolithiasis and uraemia in cattle and buffaloes- A review. 

Indian J. Vet. Surg. 1990; 11(2): 1-20. 

[10] Braun U, Schefer U, Föhn J. Urinary tract ultrasonography in normal rams and in rams with 

obstructive urolithiasis. Can Vet J. 1992; 33(10):654-9. 

[11] Riedi AK, Knubben-Schweizer G, Meylan M. Clinical findings and diagnostic procedures 

in 270 small ruminants with obstructive urolithiasis. J Vet Intern Med. 2018 ;32(3):1274-1282. 

doi: 10.1111/jvim.15128. Epub 2018 Apr 16.  

[12] Sickinger M, Windhorst A. A systematic review on urolithiasis in small ruminants 

according to nutrition-dependent prevalence and outcome after surgery. Vet World. 2022; 

15(3):809-817. doi: 10.14202/vetworld.2022.809-817. Epub 2022 Mar 31. 

[13] Sutradhar BC, Dey T, Yadav SK, Bostami MB. Surgical management of obstructive 

urolithiasis in small ruminants by tube cystostomy in Chittagong, Bangladesh. J. Agric. Sci. 

Technol 2018; A8: 89-98. 

[14] Hawk PB, Oser BL. Hawks physiological chemistry. Blakiston Division, McGraw-Hill, 

New York, 14th Edition 1971. 

[14] Hawk PB, Oser BL. Hawks physiological chemistry. Blakiston Division, McGraw-Hill, 

New York, 14th Edition 1971. 

[15] Niwas R, Saharan S, Priyanka, Kumar S. Ultrasound guided tube cystotomy in buffalo 

calves. The Pharma Innovation Journal. 2021;10(1S):42-45.  

[16] Payne, J.M. Metabolic and Nutritional Diseases of Cattle. Blackwell, Oxford 1989; pp. 41-

44. 

[17] Jorgensen J, King R. Urolithiasis in Sheep. Iowa State University Veterinarian.  

https://dr.lib.iastate.edu/server/api/core/bitstreams/13f382db-44b4-4eb2-9830-

a8ba84114015/content Accessed 16 June 2023. 

[18] Schoenian, S. Urinary calculi in sheep and goats. 2005 

https://www.sheepandgoat.com/urincalc Accessed 16 June 2023. 

[19] Floeck, M. Ultrasonography of bovine urinary tract disorders. Vet. Clin. North Am: Food. 

Anim. Pract. 2009; 25(3): 651-67. 

[20] Saharan S, Singh P, Sahu R, Chawla SK,. Chandolia RK. Ultrasonographic studies on 

obstructive urolithiasis in male buffalo calves. Indian J. Vet. Surg. 2013; 34(1): 51-53. 

[21] Parrah, J.D., Moulvi, B.A., Hussain, S.S., Bilal, S. (2011): Innovative tube cystostomy for 

the management of bovine clinical cases of obstructive urolithiasis. Vet. Archiv., 81: 321-337. 

https://dr.lib.iastate.edu/server/api/core/bitstreams/13f382db-44b4-4eb2-9830-a8ba84114015/content%20Accessed%2016%20June%202023
https://dr.lib.iastate.edu/server/api/core/bitstreams/13f382db-44b4-4eb2-9830-a8ba84114015/content%20Accessed%2016%20June%202023
https://www.sheepandgoat.com/urincalc

