
Veterinary World, EISSN: 2231-0916 156

Veterinary World, EISSN: 2231-0916
Available at www.veterinaryworld.org/Vol.10/February-2017/4.pdf

RESEARCH ARTICLE
Open Access

Comparative study of obstructive urolithiasis and its sequelae in 
buffalo calves

Yasmin H. Bayoumi and Noura E. Attia

Department of Animal Medicine (Internal Medicine), Faculty of Veterinary Medicine, Zagazig University, Egypt.
Corresponding author: Noura E. Attia, e-mail: noura_abobaker@yahoo.com, 

Co-author: YHB: yasmin.dream@yahoo.com
Received: 10-08-2016, Accepted: 03-01-2017, Published online: 08-02-2017

doi: 10.14202/vetworld.2017.156-162 How to cite this article: Bayoumi YH, Attia NE (2017) Comparative study 
of obstructive urolithiasis and its sequelae in buffalo calves, Veterinary World, 10(2): 156-162.

Abstract
Aim: The present work was designed to study the incidence of obstructive urolithiasis and to apply comparative diagnosis 
to urine retention cases.

Materials and Methods: A total of 78 non-castrated buffalo calves aging 3-11 months were included in this study, 68 calves 
were admitted to the Veterinary Teaching Hospital, Zagazig University, Egypt, during the study period with a history of 
anuria, and they were classified into three groups; intact bladder group (19 calves), uroperitoneum group (45 calves), and 
ruptured urethra group (4 calves). 10 apparently healthy calves were used for comparison. On the basis of history, clinical, 
laboratory, and ultrasonographic findings diagnosis was achieved.

Results: There was a marked increase in the incidence of obstructive urolithiasis in winter season, especially in winter 
months of 2016. Calves within the age of 3-4 months and 6-8 months were mostly affected. Inappetence to anorexia, 
restlessness or depression, and abdominal distension were the most observed signs in the diseased calves. Laboratory 
findings revealed hemoconcentration and a significant increase in blood urea nitrogen and serum creatinine levels in all 
diseased groups. Hyperproteinemia, hypocalcemia, and hyperphosphatemia with electrolytes imbalance were recorded 
in the uroperitoneum group. Ultrasonographically, distended urinary bladder with distal acoustic enhancement revealed 
obstructive urolithiasis with intact bladder while anechoic fluid in abdominal cavity indicates uroperitoneum.

Conclusion: On the basis of all findings, calves with intact bladder were in superior condition than those with a ruptured 
urethra and both were better than those with uroperitoneum.
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Introduction

Economically, urolithiasis is an important dis-
ease of domestic animals. The difference between 
urolithiasis and obstructive urolithiasis is an import-
ant one. Obstructive urolithiasis means the formation 
of calculi in the urinary tract with a urinary block-
age. Simple urolithiasis has a relatively little impor-
tance, but obstructive urolithiasis has a significant 
life-threatening consequence [1]. Factors such as diet, 
sex, age, breed, genetic makeup, season, water intake, 
soil, mineral, hormone, and urinary tract infections 
play a key role in the genesis of urolithiasis [2].

Urethral obstruction causes distension of the uri-
nary bladder, and as the bladder continues to distend, 
the animal exhibits signs of pain reactions until per-
foration of the urethra or rupture of bladder occurs. 
Such complications usually occur within 2-3 days 
if the obstruction is not relieved, on perforation and 
rupture, the animal may not show signs of discomfort 

anymore [3]. Obstructive urolithiasis with the intact 
bladder is a critical condition that requires immediate 
surgical intervention for correction of the condition 
to avoid complications [4]. Rupture of the bladder 
in turn, results in a flow of urine into the peritoneal 
cavity with subsequent uroperitoneum. If the urethral 
rupture occurs, the urine will leak into the connective 
tissue of the ventral abdomen and prepuce leads to an 
obvious fluid swelling. This may result in a severe cel-
lulitis and toxemia [5].

Obstructive urolithiasis results in a series of 
abnormalities that arise from a failure of excretory 
process and accumulation of waste products in the 
body with fluid and electrolyte disturbances. The dis-
turbances were qualitatively similar but quantitatively 
differ between steers with a ruptured bladder and rup-
tured urethra [6].

Diagnosis of obstructive urolithiasis is based 
on history, clinical, laboratory, and ultrasonographic 
findings. History and clinical examinations remain 
the first steps while differential diagnosis needs to be 
refined by laboratory aids. Sonography is a non-inva-
sive imaging technique and inexpensive method for 
diagnosis of urolithiasis [7-9]. If used correctly, the 
sonogram will make the diagnosis more accurate, eas-
ier and faster. Thus, this study was aimed to study the 
incidence and to apply comparative diagnosis to cases 
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of obstructive urolithiasis and its sequelae; ruptured 
bladder and ruptured urethra in male buffalo calves.
Materials and Methods
Ethical approval

The study protocol was approved by the Ethics 
Committee of Egyptian Veterinary Medicine Authority.
Animals

The study was conducted between November 2014 
and May 2016. All calves came during this period were 
included in the study even subjected to surgery or not. 
68 non-castrated buffalo calves aging 3 to 11 months 
were be enrolled during the study period. The calves 
were presented to the Veterinary Teaching Hospital, 
Zagazig University, Egypt, with a history of anuria and 
signs of discomfort or depression. Beside ten apparently 
healthy buffalo calves were used as a control.
Clinical examination

At the time of admission, clinical examina-
tion was thoughtfully performed; a thorough history 
regarding age, location, feeding, duration of retention, 
and observed signs was taken. Preliminary general 
examination and physical examination to all calves 
were done, and vital signs were monitored according 
to Jackson and Cockcroft [10].
Laboratory analysis

Two blood samples were collected from all ani-
mals by jugular vein puncture. 1 ml of blood was 
transferred into ethylenediaminetetraacetic acid 
coated tubes for measuring packed cell volume %, 
and 5 ml of blood was collected for serum separation. 
Serum total protein, blood urea nitrogen, creatinine, 
calcium, and inorganic phosphorus levels were deter-
mined spectrophotometrically by standard procedures 
using (Diagnostic Zrt. Commercial kits) provided by 
Biomerieux, Egypt. Serum sodium and potassium 
were determined by the flame photometric method. 
Urine samples were also collected during surgical 
intervention in plastic cups and diagnostic urine test 
strips (Boehringer Mannheim, Germany) were used 
for rapid urinalysis.
Ultrasonographic examination

Transabdominal ultrasonography of the urinary 
bladder was performed on standing position using a 3.5 
or 5 MHz real-time B-mode sector transducer (SSD-
500, Aloka, Tokyo, Japan). Transrectal ultrasonogra-
phy of the pelvic urethra was performed by 6-8 MHz 
real-time B-mode linear transducer (SSD-500, Aloka, 
Tokyo, Japan) according to Braun [9].
Treatment

Catheterization of the urethra was the initial 
trial in intact bladder cases. All diseased calves were 
treated surgically either by urethrostomy or tube 
cystostomy according to Amarpal et al. [11] except 
5 calves; 3 calves had bad prognostic signs and unfit 
for applying surgery and 2 calves their owner refuse 
surgical intervention instead of a good condition.

Statistical analysis
Analyses of variance with Duncan’s post-hoc 

test was used to determine the significance. The 
results were expressed as means±standard deviation. 
p<0.05 was selected as the criterion for statistical 
significance.
Results

After inspecting files of veterinary teaching hos-
pital clinic during the study period, and all cases suf-
fering from urolithiasis admitted to the clinic between 
November 2014 and May 2016 were examined, we 
found the high incidence was in buffalo calves than 
cow calves and rams. All the diseased calves were 
uncastrated, and the highest incidence of the disease 
was recorded in young calves aged 3-4 months and 
6-8 months (Figure-1). The diseases were more fre-
quent in extreme winter, not in summer with the high-
est incidence in winter months of 2016 (Figure-2). It is 
worthy to mention that, rupture of the bladder was the 
common complication in buffalo calves while rupture 
of the urethra is less frequent.

On the basis of all findings, calves with obstruc-
tive urolithiasis were conventionally classified into 
three groups (Table-1).
Clinical findings

Results of general and clinical examination of 
the diseased calves (in percent) were illustrated in 
Figure-3. Anorexia, varying degrees of dehydration 

Figure-1: Age of diseased calves that enrolled during the 
study period.

Figure-2: Monthly distribution of obstructive urolithiasis 
during the period of the study.
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“sunken eyes” and congested conjunctival mucosa 
were observed in all diseased groups. Regarding the 
alterations in the vital signs, in intact bladder group, 
the vital signs were slightly altered (42%) followed in 
an increasing order by ruptured urethra group (50%), 
and greater alterations were recorded in uroperitoneum 
group (75%). Of uroperitoneum group, the recumbent 
calves recorded more severe and critical alterations 
than other groups “dullness and depression, distended 
abdomen, detectable fluid wave on percussion, uremic 
breath and recumbency.”

In intact bladder group heart, respiration rates 
and body temperature were within the normal 
range or slightly increased. Tachycardia and poly-
pnea together with variable body temperature were 
recorded in remaining groups. Subnormal body tem-
perature (36-37.5°C) was recorded in 20% of uroper-
itoneum group. Variability in heart rate (tachycardia 
with weak heart beats or bradycardia) and periodic 
character of respiration with subnormal body tem-
perature were the predominant alterations in recum-
bent animals.

Calves with intact bladder showed a syndrome 
of abdominal pain (100%) with kicking at the belly, 
restlessness (Figure-4a) and frequent unsuccessful 
attempts to urinate accompanied by straining, grating 
of the teeth and tail switching. Urethral pulsation was 
recorded in 63% of intact bladder cases. Concerning 
uroperitoneum group 82% of cases showed dullness 
and depression (Figure-4c), uremic breath (51%), 

pear shape distension of abdomen (73%) as showed 
in Figure-4b and difficulty in movement (27%). 
Detectable fluid wave on ballottement of the abdo-
men was mostly observed in the uroperitoneum group 
(66%), recumbency was recorded in 7% of uroper-
itoneum group. Regarding ruptured urethra group, 
100% of cases showed ventral abdominal swelling 
caused by seepage of the urine under the skin that 
may extend to thorax with cellulitis which may be 
severe enough to affect the movement of the calf 
(25%).
Laboratory analysis

Table-2 summarizes the result of labora-
tory analysis in healthy and diseased calves. 
Hemoconcentration was recorded in diseased calves 
with the highest hematocrit value in uroperitoneum 
group. Hyperproteinemia was clearly observed in uro-
peritoneum and ruptured urethra groups. Significant 
increase in serum urea and creatinine in all diseased 
groups was recorded, with the greatest increase in uro-
peritoneum and ruptured urethra group respectively. 
Uroperitoneum group had significantly lower serum 
calcium and higher serum phosphorus levels than 

Figure-3: General and clinical examination of calves with obstructive urolithiasis.

Table-1: Classification of diseased calves that 
incorporated in the present study.

Groups Number 
of calves
Total=68

Age (month) Anuria (day)

Intact bladder 
group

19 3-10 1-2

Uroperitoneum 
group*

45 3-8 3-7

Ruptured 
urethra group

4 3, 8, 10 and 11 3-4

*Uroperitoneum group includes 12 calves with intact 
bladder and 33 with a ruptured bladder

Figure-4: Buffalo calf, showing abdominal pain syndrome 
and restlessness (a). Buffalo calf with distention of abdomen, 
side view (b) signs of dullness and depression (c). The flow 
of urine from abdomen during the surgical intervention 
(arrow) in uroperitoneum cases (d). 

a

c d

b
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other groups. Electrolytes imbalance, hyponatremia, 
and hypochloremia were recorded in uroperitoneum 
and ruptured urethra groups.
Ultrasonographically

Severely distended urinary bladder with anechoic 
urine with distal acoustic enhancement could be 
detected transabdominally (Figure-5a) in intact blad-
der group coupled with dilated urethra with anechoic 
urine transrectally (Figure-5b).

Distended urinary bladder with clear contour 
coupled with variable amounts of anechoic fluid in 
the abdomen was the ultrasonographic picture for 
an intact bladder with uroperitoneum cases. While 
uroperitoneum with ruptured bladder group revealed 
large amounts of homogeneous anechoic fluids, some-
times hypoechoic fluids (Figure-5c) involving the 
abdomen with floating of the viscera and omentum. 
Large amounts of fluids were released in the abdomen 
during the surgical intervention (Figure-4d). Ruptured 
bladder may be visualized transrectally and it does 
not always empty completely. It may also appear as 
collapsed balloon with thickened wall. In ruptured 
urethra group, the ultrasonographic picture of the uri-
nary bladder and urethra were nearly similar to intact 
bladder group but with less pressure on both bladder 
and urethra. Sonogram of ventral abdominal swellings 
revealed infiltrated anechoic urine in subcutaneous tis-
sue of ventral abdomen causing cellulitis (Figure-5d).
Discussion

Because of the high incidence of obstructive uro-
lithiasis in male buffalo calves in Egypt jointly with 
economic losses and caresses condemnation from ure-
mia [12]. This study aimed to apply some comparative 
aspects that help in the diagnosis of obstructive uro-
lithiasis and its sequelae.

Similar to our findings, Makhdoomi and Gazi [3] 
recorded a significantly higher incidence of obstruc-
tive urolithiasis in buffalo calves than cow calves. 
While Amarpal et al. [13] recorded high incidence of 
the disease in caprine, followed in decreasing order 
by cattle and canine. High incidence of the disease 
recorded between the age of 3 and 4 months could 
be attributed to movement of the calf to feedlot after 

weaning. While between the age of 6-8 months may 
be owed to keeping the animals on high concentrates 
low roughage ration. The previous record stated 
that the maximum numbers of cases were between 
2 and 4 months of age followed by the animals of 
4-6 months, 6-8 months and 8-10 months of age [14]. 
Limited water intake in very cold weather with high 
concentrates in ration may be a contributing factor 
behind the high incidence of the disease in winter 
months. In contrast to the present study, high inci-
dence of obstructive urolithiasis was recorded in the 
extreme winter and summer [5].

In the present study, no correlation was recorded 
between castration and obstructive urolithiasis. And 
rupture of the urethra was less common than rupture 
of the bladder. Two from four cases of the ruptured 
urethra were occurred after excessive rubbing of the 
preputial region by the owner to promote urination, 
this might be an aid in perforation of the urethra by 
existence stone.

In fact, the general health condition of diseased 
calves was mainly related to the duration of illness 

Table-2: Means and SD of laboratory values in healthy and diseased calves.

 Parameters Healthy calves (n=10) Calves with obstructive urolithiasis

Intact bladder 
group (n=15)

Uroperitoneum 
group (n=37)

Ruptured urethra 
group (n=5)

Hematocrit (%) 30.80±1.92d 35.00±2.24c 42.80±3.56a 39.00±1.58b

Total protein (g/dl) 7.06±0.34b 7.00±0.37b 8.56±0.53a 7.52±0.34b

BUN (mg/dl) 10.60±4.22d 64.00±1782c 147.40±20.07a 104.00±13.87b

Creatinine (mg/dl) 1.02±0.39d 3.04±0.53c 7.48±1.37a 5.08±1.01b

Calcium (mg/dl) 10.42±0.63a 10.40±0.71a 8.90±1.04b 9.48±0.49ab

Phosphorous (mg/dl) 4.41±0.43b 4.76±0.44b 6.40±0.78a 4.87±0.67b

Sodium (mmol/L) 143.60±2.30a 142.00±1.58ab 130.20±4.21c 139.00±2.24b

Potassium (mmol/L) 4.72±0.54ab 4.40±0.64b 5.24±0.27a 5.24±0.34a

Chloride (mmol/L) 101.60±3.65a 100.60±4.72a 80.20±4.32c 86.20±3.96b

Different superscripts in the same row indicate a significant difference at P<0.0. SD=Standard deviations

Figure-5: Transabdominal ultrasonogram of distended 
intact bladder. Notice, anechoic urine with distal acoustic 
enhancement (a), distended urethra transrectally (b). 
Ultrasonographic picture of uroperitoneum with ruptured 
bladder cases (c). Notice floating of viscera and omentum 
in fluids (arrows). Ultrasonographic finding of ventral 
swelling showed infiltration of anechoic urine (arrow) and 
extensive cellulitis (d).

dc
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and the status of urinary bladder and urethra, plainly 
with the amount of the urine intra-abdominal or sub-
cutaneously. In general, calves with intact urinary 
bladder were in superior condition than those with the 
ruptured urethra and both were better than the uroper-
itoneum group and this may be related to metabolic 
changes associated with uroperitoneum. Grave dis-
turbance in health condition was contemporary with 
the longer duration of anuria (5-7 days). The delayed 
admission of diseased calves to the clinic may be 
due to lack of attention of the owner or to the time 
taken for diagnosis and treatment trials. In the pres-
ent study, days of retention mostly give a tentative 
diagnosis to the cases, history of anuria for 1-2 days 
mostly indicates intact bladder while anuria for 3 days 
or more indicates complications, a similar observa-
tion was recorded by Singh et al. [5]. It is worthy to 
mention that, a case of the bladder rupture occurred 
after 1 week from the treatment of hypomagnesemia 
in a calf. Hence, excess or imbalance minerals intake 
is incriminated in the occurrence of the disease [15].

Regarding the alterations in vital signs of dis-
eased calves, Tiruneh [16] and Khan et al. [17] 
recorded similar findings. Tachycardia and polypnea 
could be attributed to dehydration, pain, and stress. 
Progressive systemic disturbances with accumulation 
of toxic metabolic waste products may be contributing 
factors [18]. Subnormal temperature recorded in 20% 
of uroperitoneum group could be attributed to reten-
tion of metabolic wastes and resulting toxemia [19]. 
Periodic respiration observed in recumbent calves is a 
bad sign caused by the effect of uremia on respiratory 
center [20]. Syndrome of abdominal pain recorded in 
all intact bladder cases could be owed to distension 
of the bladder with increased pressure in stretching 
receptor in its wall. Clear urethral pulsation was felt in 
63% of intact bladder cases at the ischial region espe-
cially with the simultaneous rubbing of the preputial 
area to motivate efforts for urination [11]. Urethral 
pulsation is a good prognostic indicator for the exis-
tence of intact bladder.

In uroperitoneum group - with or without rup-
ture of the bladder - calves appeared normally till the 
uremia developed, in which the animals exhibited 
the signs of dullness and depression. Relief of pain 
observed in ruptured bladder cases or reduction of 
pain in uroperitoneum with intact bladder cases and 
ruptured urethra groups could be owed to the seepage 
of the urine from the bladder and urethra, and subse-
quently, decrease the pressure on the stretch receptor 
in the bladder wall. Severe distention of the abdo-
men (pear shaped distention) caused by the release of 
large amounts of urine into the abdominal cavity. The 
distention may be to the point that calves were reluc-
tant to move and prefer standing position to avoid the 
pressure on the diaphragm and lungs [5]. Calves with 
ruptured urethra may also exhibit difficulty in move-
ment especially when diffused and extensive celluli-
tis occurred which may extend to the thorax. Uremic 

breath and interrupted breathing together with subnor-
mal temperature were critical changes in recumbent 
animals and considered bad prognostic indicators and 
death follow.

Laboratory examination is a very useful tool to 
get insight into the animal health problems. In this 
study, laboratory examination plays an important role 
in grouping the diseased calves. Hemoconcentration 
and hyperproteinemia recorded in diseased groups are 
parallel with the degree of clinical dehydration due to 
shifting of the fluid into the peritoneal cavity.

A broad clarification to all biochemical changes 
recorded in the present study could be explained 
according to Radostits et al. [1] and Donecker and 
Bellamy [6] who stated that, in contrast to plasma, 
urine is usually hypertonic and it had a low concentra-
tion of sodium and chloride and high concentrations 
of urea, creatinine, potassium, and phosphate and so 
solutes redistribution occurs from high concentrations 
to low concentrations.

Significant increase in serum urea and creatinine 
levels was the classical findings in all diseased calves, 
measuring serum urea and creatinine is the first step 
for diagnosing the defect in excretion of metabolic 
wastes from the body and post-renal uremia might 
be a sequelae to obstructive urolithiasis. Sharma 
et al. [21] owed the increased levels of serum urea 
and creatinine in intact bladder group to decreased 
glomerular filtration rate as a result of back pressure 
on the kidneys. Higher serum urea and creatinine con-
centrations in uroperitoneum group could be owed 
to the movement of urea and creatinine from peri-
toneal cavity (high concentration) to the interstitial 
and intravascular compartment (low concentration). 
Similar results were recorded by Sharma et al. [22]. 
Larger absorptive surface area of the peritoneum than 
the subcutaneous area where the urethral perforation 
occurs and/or rapid calling for the veterinarian after 
observing the visible distention at ventral abdominal 
wall might be the possible reasons behind the differ-
ence in levels of serum urea and creatinine between the 
ruptured urethra and uroperitoneum groups. Elevated 
serum phosphorous level was clearly observed in the 
uroperitoneum group. Of uroperitoneum group, the 
highest levels of serum phosphorous was recorded 
in recumbent calves. Hence, serum phosphorus lev-
els could be used as laboratory prognostic indicator 
in diseased calves [6]. Phosphorus retention causes a 
secondary hypocalcemia via increase calcium excre-
tion in the urine [1].

Hyponatremia and hypochloremia could be 
attributed to the movement of sodium and potassium 
from interstitial compartment to the peritoneal cav-
ity and vice verse hyperkalemia. Hyponatremia and 
hyperkalemia together with detectable hypocalcemia 
were responsible for skeletal muscle weakness and 
myocardial asthenia.

Urinalysis of diseased calves showed variation 
in color from yellow, amber to red color, turbid with 
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slight to strong ammonia odor and more alkaline. 
Different degrees of proteinuria, erythrocytes, leuko-
cytes and epithelial cell was detected in urine. Similar 
findings were recorded by Suresh Kumar et al. [23] 
proteinuria might be due to renal damage, which may 
cause passage of large protein molecules into urine. 
Epithelial cells, leukocytes, and erythrocytes detected 
in urine may be owed to the inflammatory reactions 
occurred by uroliths.

Ultrasonographic examination has considered 
as an increasingly valuable diagnostic tool that helps 
in decision-making. In this study, ultrasonography 
played a basic role in differentiating between the 
sequelae of obstructive urolithiasis and it emerged as 
the primary diagnostic imaging technique in diagnosis 
of obstructive urolithiasis [3].

Transabdominal ultrasonographic picture of the 
urinary bladder in the healthy animal was round to 
oval anechoic sac in the pelvis [7]. While in intact 
bladder group severe distention with distal acoustic 
enhancement could be detected. In uroperitoneum 
group, viscera and omentum were imaged floating in 
the fluid as previously observed by Abdelaal et al. [8]. 
Visualization of ruptured bladder greatly depends on 
the site of rupture; if ruptured bladders do not empty 
completely, the tear may be located dorsally at the 
neck of the bladder [1]. Increased the ruptured blad-
der wall thickness recorded in some cases could be 
greatly influenced by the degree of previous disten-
tion or degree of urinary bladder inflammation. The 
existence of hypoechoic fluid in the abdomen may be 
pointed to inflammatory products that indicate fair to 
poor prognosis dependently on vital signs alterations. 
All reported ultrasonographic findings were realisti-
cally seen during surgical intervention; the state of 
the bladder and urethra, urine in the abdomen and in 
ventral abdominal swelling. Hence, this study showed 
that the routine use of ultrasonograms during diagno-
sis procedures is a clinically useful technique.
Conclusion

In summary, among the ruminants, the incidence 
of obstructive urolithiasis is high in male buffalo 
calves, especially in the winter season. Calves with 
uroperitoneum had more critical changes in clinical, 
laboratory and ultrasonographic findings than those 
with intact bladder and ruptured urethra cases.
Authors’ Contributions

Both authors has planned and conducted the study 
equally. YHB wrote the manuscript. Both authors dis-
cussed the results. NEA revised the manuscript. Both 
authors read and approved the final manuscript.
Acknowledgments

Acknowledgment is gratefully made to 
Department of Surgery, Zagazig University, Egypt for 
assistance and encouragement during the work. There 
was no specific fund received for this study.

Competing Interests

The authors declare that they have no competing 
interests.
   References
1. Radostits, O.M., Gay, C.C., Hinchcliff, K.W. and 

Constable, P.D., editors. (2007) Veterinary Medicine: 
A Textbook of the Disease of Cattle, Sheep, Goats and 
Horses. 10th ed. Saunders, Philadelphia, PA. p565-570.

2. Singh, T., Amarpal, Kinjavdekar, P., Aithal, H.P., 
Pawde, A.M., Pratap, K. and Mukherjee, R. (2008) 
Obstructive urolithiasis in domestic animals: A study on 
pattern of occurrence and etiology. Indian J. Anim. Sci., 
78(6): 599-603.

3. Makhdoomi, D.M. and Gazi, M.A. (2013) Obstructive uro-
lithiasis in ruminants - A review. Vet. World, 6(4): 233-238.

4. Kalim, M.O., Zaman, R. and Tiwari, S.K. (2011) Surgical 
management of obstructive urolithiasis in a male cow calf. 
Vet. World, 4: 213-214.

5. Singh, A.K., Gangwar, A.K., Devi, K.S. and Singh, H. 
(2014) Incidence and management of obstructive urolithi-
asis in buffalo calves and goats. Adv. Anim. Vet. Sci., 2(9): 
503-507.

6. Donecker, J.M. and Bellamy, J.E.C. (1982) Blood chemical 
abnormalities in cattle with ruptured bladder and ruptured 
urethra. Can. Vet. J., 23: 355-357.

7. Floeck, M. (2009) Ultrasonography of bovine urinary 
tract disorders. Vet. Clin. North Am. Food Anim. Pract., 
25: 651-667.

8. Abdelaal, M.A., Al-Abbadi, S.O. and Abu-Seida, A.M. 
(2016) Transcutaneous and transrectal ultrasonography in 
buffalo calves with urine retention. Asian J. Anim. Vet. Adv., 
11: 79-88.

9. Braun, U. (1993) Ultrasonographic examination of the left 
kidney, the urinary bladder and the urethra cows. J. Vet. 
Med. A, 40: 1-9.

10. Jackson, P. and Cockcroft, P. (2008) Clinical Examination 
of Farm Animals. 1st ed. John Wiley & Sons, New York, NY. 
p7-216.

11. Amarpal, Kinjavdekar, P., Aithal, H.P., Pawde, A.M. and 
Pratap, K. (2010) Management of obstructive urolithiasis 
with tube cystostomy in a bullock. Indian Vet. J. 87(1): 
65-67.

12. Gandini, M., Giusto, G., Comino, F., Casalone, M. and 
Bellino, C. (2016) Closure of a recurrent bladder rupture in 
a calf by means of a peritoneal flap: A case report. Vet. Med. 
Czech., 61(4): 229-232.

13. Amarpal, Kinjavdekar, P., Aithal, H.P., Pawde, A.M., 
Pratap, K. and Gugjoo, M.B. (2013) A retrospective study 
on the prevalence of obstructive urolithiasis in domestic 
animals during a period of 10 years. Adv. Anim. Vet. Sci., 
1(3): 88-92.

14. Kushwaha, R.B., Amarpal, Aithal, H.P., Kinjavdekar, P. 
and Pawde, A.M. (2014) Clinical appraisal of 48 cases of 
obstructive urolithiasis in buffalo calves treated with tube 
cystostomy and urethrotomy. Adv. Anim. Vet. Sci., 2(2): 
106-110.

15. Larson, B.L. (1996) Identifying, treating and preventing 
bovine urolithiasis. Vet. Med., 91: 366-377.

16. Tiruneh, R. (2000) A retrospective study on ruminant ure-
thral obstruction in Debre Zeit Area, Ethiopia. Rev. Méd. 
Vét., 8-9: 855-860.

17. Khan, M.A., Makhdoomi, D.M., Gazi, M.A., Sheikh, G.N. 
and Dar, S.H. (2013) Clinico-sonographic evaluation based 
surgical management of urolithiasis in young calves. Afr. J. 
Agric. Res., 8(48): 6250-6258.

18. Lavania, J.P., Misra, S.S. and Angelo, S.J. (1973) Repair of 
rupture of bladder in a calf - A clinical case. Indian Vet. J., 
50: 477-481.

19. Radostitis, O.M., Blood, D.C., Gray, G.C. and 
Hinchcliff, K.W. (2000) Veterinary Medicine: A Textbook 



Veterinary World, EISSN: 2231-0916 162

Available at www.veterinaryworld.org/Vol.10/February-2017/4.pdf

of the Disease of Cattle, Sheep, Pigs, Goats and Horses. 
Bailliere Tindall, London. p493-498.

20. Kanekeo, J.J., Harvey, J.W. and Bruss, M. (2008) Clinical 
Biochemistry of Domestic Animals. 6th ed. Academic Press, 
Elsevier Inc., San Diego, California, USA.

21. Sharma, P.D., Singh, K., Singh, J. and Kumar, A. (2006) 
Bacteriological, biochemical and histopathological stud-
ies in uroperitoneum in buffalo calves (Bubalus bubalis). 

Indian J. Anim. Sci., 76: 124-126.
22. Sharma, A.K., Mogha, I.V., Singh, G.R., Amarpal. and 

Aithal, H.P. (2005) Clinico-physiological and haemato-
biochemical changes in urolithiasis and its management in 
bovine. Indian J. Anim. Sci., 75: 1131-1134.

23. Suresh Kumar, R.V., Veena, P., Sankar, P., Dhana Lakshm, N. 
and Kokila, S. (2011) Urolithiasis in a buffalo calf - A case 
report. Buffalo Bull., 30(4): 222-225.

********



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


