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Abstract

The present study was carried out in twelve clinical cases of male buffalo calves having history of
retention of urine. The animals were randomly divided into two groups comprising of six animals in each
group. Those animals were taken in present study which had intact urinary bladder diagnosed by
ultrasonography. In group | ultrasound guided tube cystostomy and in group Il conventional tube
cystostomy was done. Urine samples were collected aseptically in sterile urine collection vial
preoperatively, at 24 hours, 3rd day and 14th day. Abnormal colour, specific gravity, protein, glucose,
RBC cells, pus cells and crystaluria was noticed at the presentation of animals in both the groups which
became normal after treatment and reach to normal value on 14" day in both the groups. There was no
significant difference found for urine analysis in between the groups.
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Introduction

Urinary obstruction in young male buffalo calves is a major complication in growing calves
during or just after end of winter season [*l. Retention of urine is a multifactorial condition in
young male buffalo calves subsequent to urethritis or lodgement of calculi anywhere in the
urinary tract 1. Age, sex, breed, season, hormonal imbalance, hydrophilic colloids, infection,
vitamins and water intake by the animal play important role in its etiology I. Tube cystostomy
along with medical dissolution of uroliths is considered as an effective technique for resolution
of urine retention in small ruminants . Ultrasound-guided suprapubic cystostomy using
reusable trocar or selected surgical blade is simple, safe, effective and associated with minimal
complications in poor-resource setting in human patient ®! and tube cystostomy in male
buffalo calves [l Ultrasound machine is readily available and an inexperienced
ultrasonographer can easily locate the urinary bladder for ultrasound-guided placement of a
pigtail cystostomy tube /1. Therefore, the present study was carried out for comparative study
of urine analysis in ultrasound guided and conventional tube cystostomy for surgical
management of urine retention in male buffalo calves.

Materials and methods

The study was conducted on twelve clinical cases of male buffalo calves suffering from
urinary retention but having intact urinary bladder presented to Veterinary Clinical Complex,
Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar, Haryana. There was
history of anuria, partial anorexia, pulsating urethra, twitching of penis and restlessness. The
calves of age upto four months and having illness from 1-4 days were randomly divided into
two groups comprising of six in each group. In group | ultrasound guided tube cystostomy and
in group Il conventional tube cystostomy was done. Ultrasonography was carried out in a dark;
quiet room using a real time; B-mode Siemens AcusonS2000 ultrasound machine (Siemens
Healthcare Pvt. Ltd.) equipped with convex (3.5 - 6.5 MHz) transducer. In ultrasound guided
tube cystostomy Foley’s catheter was fixed in urinary bladder without any surgical
manipulation in abdominal cavity but only a small size stab was given on skin (Fig.1) but in
conventional tube cystostomy 3-4 cm incision was given in abdominal cavity and Foley’s
catheter was fixed by surgical manipulation (Fig.2). 2 ml of local anaesthesia i.e. 2%
lignocaine was deposited at the left abdomen near rudimentary teat with slight sedation with
xylazine @ 0.05 mg/kg b. wt in both procedures. After thorough clinical and ultrasonographic
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examinations in all the animals, tube cystostomy was
performed through different techniques in group | and group
Il through a left pre-pubic paramedian approach and one end
of Foley’s catheter (#18) was fixed into the urinary bladder by
inflating the balloon while other end was fixed at ventral
abdominal wall near preputial orifice with trans-cutaneous
sutures. Post operatively all the animals were prescribed with
Meloxicam @ 0.3 mg/kg body weight and ceftriaxone
tazobactum @ 10 mg/kg body weight intramuscular for 5
days. Ammonium chloride @ 500 mg/kg body weight as
urine acidifier was given orally for 4 weeks. The wound was
dressed by liquid povidone-iodine solution and fly repellent
spray twice daily till the healing of the wound.
Urine was collected aseptically in sterile urine collection vial
preoperatively, at 24 hours, 3" day and 14" day (Fig.1). The
qualitative analysis of glucose, bilirubin, nitrate, ketone
bodies, leucocytes, protein, urobilinogen and blood was
carried out along with urine pH and specific gravity using
automatic strip analyser (Daka Phan Laura). The results were
recorded as trace, +1, +2 and +3. Microscopic evaluation of
urine was done for estimating cells, casts and crystals after
centrifugation of the urine sample at 3000 rpm for 10 minutes.
Scoring after microscopic examination of urine was done [,
= RBC score - 0-normal (0-2 RBCs per hpf), +1-mild (2-5
RBCs per hpf), +2 moderate (5-10 RBCs per hpf), and
+3- heavy (>10 RBCs per hpf).
= Pus cell score - 0-normal (0-2 pus cells per hpf), +1-mild
(2-5 pus cells per hpf), +2-moderate (5-10 pus cells per
hpf), and +3- heavy (>10 pus cells per hpf).
= Cast score- 0 — normal casts (0-2 casts per hpf), 1-mild
casts (2-5 casts perhpf), 2-moderate casts (5-10 casts per
hpf), and 3- heavy casts (>10 casts per hpf).
= Crystal score - 0-normal (no crystals), +1-mild, +2-
moderate and +3-heavy crystal deposition depending on
the quantity present in low power field.

Two way ANOVA test was used to determine significant
difference between groups and different time intervals.
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Fig 1: Urine sample collection

Results and Discussion

Physical properties of urine

The colour of urine in affected animals selected in the present
study varied from red to light yellow on the day of admission
in both the groups depending upon the duration of illness and
the status of urinary bladder on day 0. In group-I the colour of
the urine was red in three (50.00%), light yellow in two
(33.33%) and yellow in one (16.67%) animal at the time of
presentation i.e. on 0 day, which subsequently became pale
by 14" day in all the animals. However, the colour of the
urine was red in three (50.00%), pale in two (33.33%) and
light yellow in one (16.67%) animals of group-Il on the day
of presentation and became normal or pale coloured in four
animals and dirty yellow in one animal on 14""day (Table 1).
Variation in the colour of urine samples could be due to the
variation in concentration of urine, accumulation of sediment
and haemorrhage. Diluted urine is pale yellow, while as
concentrated urine is dark yellow L. The findings of this
study match with those of Braun et al. (2006) and Sharma et
al. (2006), 1% 11 who also recorded light yellow, dark yellow,
pale yellow urine with clear and cloudy appearance in adult
bovine and young calves suffering from obstructive
urolithiasis.

Table 1: Urine colour at different intervals in buffalo calves of group I and Il suffering from obstructive urolithiasis

Animal Group | Group 11
Day0 Day 1 | Day 3 |Day 14 Day0 Dayl Day 3 Day 14
1 Pale Yellow| Pale | Pale Red Light yellow |  Yellow Yellow
2 Red Yellow|Yellow| Pale Pale Pale Dirty yellow Pale
3 Light yellow | Pale |Yellow| Pale Red Red Pale Pale
4 Red Pale | Pale | Pale Pale Pale Pale Pale
5 Light yellow | Pale | Pale | Pale Red Yellow Pale Pale
6 Red Red | Pale | Pale |Lightyellow|Lightyellow| Yellow | Dirty yellow

The mean = SE values of urine specific gravity at different
time intervals in male buffalo calves with obstructive
urolithiasis in both the groups are shown in Table 2. In group-
I and group-Il the values were lower than the normal
reference range (1.015-1.050) on the day of admission and a
progressive and significant (p<0.05) increase was observed on
3 and 14" day. Under normal conditions, urine specific
gravity ranges between 1.015-1.050 with an average of 1.025
in healthy cattle [2. Loss of concentrating ability of kidneys
is the first sign of renal tubular disease. In the present study,
specific gravity of urine in both the groups was lower than the
normal reference range suggesting abnormal functioning of
kidney. The values increased thereafter suggesting returning
of normal functioning of kidney.

Table 2: Mean + SE values of urine specific gravity at different
time intervals in male buffalo calves with obstructive urolithiasis in
group-I and group-11

Group Day 0 Day 1 Day 3 Day 14
I |1.007 £ 0.0014/1.008 + 0001”B[1.018 + 0.003B(1.022 + 0.0028
Il ]1.007 + 0.004[1.007 + 0.002481.020 + 0.00651.025 + 0.0037

Chemical properties of urine

The mean + SE values of urine pH of groups-1 and group-II
animals at different intervals are depicted in Table 3. The
values of pH at day 0 were observed to be basic in both the
groups which turned acidic by 3" day. There were transient
and non- significant decreases in urine pH at different
intervals of observation. More reduction in urine pH was
observed by 3" day. Ewoldt et al., (2006) and Rakestraw et
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al., (1995) [3 4 reported that oral supplementation of
ammonium chloride and sodium chloride along with drinking
water help dissolution of urethral concretions by acidification
of urine. Kumar (2020) *® observed that urine pH was
alkaline in both the groups on day of presentation which
became acidic by 3rd day due to oral administration of
ammonium chloride supplement postoperatively for several
days.

Table 3: Mean + SE values of urine pH at different time intervals in
male buffalo calves with obstructive urolithiasis in group-1 and

group-I1
Group Day 0 Day 1 Day 3 Day 14
| 8.00+0.45 | 750+0.34 | 6.50+0.18 | 6.45+0.19
1l 7.83+0.31 | 7.33+0.49 | 6.92+0.37 | 6.89+0.20

The mean + SE values of urinary protein score of groups-I
and group-1l animals at different intervals are depicted in
Table 4. In group-1 and group-11 the values of urinary protein
score suggested severe proteinuria which decreased
progressively and non-significantly by the end of observation
when compared within the group and in between the groups.
Presence of protein in urine is called proteinuria. Normally
urine does not contain proteins. These observations support
the findings of Benjamin (1985), Oshorne et al. (1995),
Kumar (2020) and Saini (2020) 112 15 16,171 \Who reported that
increased protein level might be due to acute nephritis or
inflammatory exudation resulting from pyelitis, urethritis,
cystitis and urolithiasis.

Table 4: Mean + SE values of urine protein score at different time
intervals in male buffalo calves with obstructive urolithiasis in
group-I and group-II

Group Day 0 Day 1 Day 3 Day 14
[ 1.33+0.33*| 1+0.37%% |0.83+0.31”8|0.33+0.21B
I 15+0.22~ |1.33+0.33*8 | 1+0.26*® | 0.5+0.348

The mean + SE values of urinary glucose score of groups-I
and group-1l animals at different intervals are depicted in
Table 5. Glucose was detected in urine samples of all animals
in group-1 and group-1l on the day of presentation of case.
Thereafter glucose was absent in all the urine samples of both
the groups. Glucose is absent in urine samples of ruminants
unless blood glucose level increases the renal threshold of
100-140mg/dl 181, In the present study, glycosuria was
recorded at the time of presentation which could be due to
impaired tubular reabsorption or lowering of renal threshold
for glucose ™. Examination of ketone in urine samples in
both the groups revealed no ketone at any stage of the
experiment. Bilirubin and nitrate were also negative in all the
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urine samples.

Table 5: Mean * SE values of urine glucose score at different time
intervals in male buffalo calves with obstructive urolithiasis in
group-1 and group-11

Group Day 0 Day 1 Day 3 Day 14
[ 0.17+0.17 0+0 0+0 0+0
Il 0.33+0.33 00 00 00

Microscopic examination of the urine

The mean + SE values for score of RBCs, pus cells, casts and
crystals in urine of animals in group-l and group-1l at
different time intervals are depicted in Table 6. The mean
score for RBCs was high in both the groups on the day of
admission, but thereafter the score decreased gradually
throughout the observation. The score was significantly lower
on 14" day as compared to base value. In both the groups,
base values of RBCs were high, which could be due to
cystitis, urinary tract infection, trauma due to lodgement of
calculi or inadvertent mixing of blood with urine during
surgical intervention 16 18 191 The mean score for pus cells
increased from mild on day O to moderate on day 3 non-
significantly in group-l1 whereas significantly (p<0.05) in
group-Il. Thereafter the values decreased by 14" day to
become mild. The mean score for casts increased non-
significantly from 0 day to 3 day in both the groups and
decreased thereafter by 14" day. Gradual postoperative
decrease in RBCs and pus cells score in the animals of both
groups could be attributed to decrease in urinary tract
infection and inflammation following administration of
antibiotics and anti-inflammatory drugs and postoperative
decrease in RBCs level and pus cells was faster in group |
than group 11. The score was significantly lower on 14" day as
compared to base value. The mean score for crystals was high
in both the groups on the day of admission, but thereafter the
score decreased gradually throughout the observation. The
score was significantly lower on 14" day as compared to base
value. Heavy crystalluria on the day of admission in both the
groups suggests that the urine was saturated and could have
precipitated the development of urolithiasis [*°. Struvite was
the most common type of crystal detected in the urine sample.
Calcium phosphate was relatively less frequently found
crystal. In all the cases, where Struvite was most commonly
observed, which is similar to the study formulated by (Powe,
1986) 2T which stated that due to alkaline pH of urine favours
the precipitation of calcium and magnesium phosphates and
carbonates, triple phosphates crystals. There was no
significant difference observed in between the groups at any
time interval for all the parameters considered for urinalysis.

Table 6: Mean + SE values of RBC, pus cells, casts and crystals score of groups-1 and group-I1 animals at different time intervals suffering
from obstructive urolithiasis

Parameters Group - | Group—1I
Day 0 Day 1 Day 3 Day 14 Day 0 Day 1 Day 3 Day 14
RBCs 2.80+0.31" | 2.20+0.40" | 1.20+0.31"8 | 0.40+0.21B | 270+ 0.49 | 2.10+0.54" | 1.30 + 0.42”8 | 0.50 + 0.348
Pus Cells | 0.60+0.2178 | 0.80+0.318 | 1.10+0.318 | 0.20+0.17A | 0.50 £ 0.22" | 0.90 + 0.40"® | 1.40+0.33% | 0.50 + 0.22"
Cast 1.00+£0.374 | 1.10+£0.31* | 1.20+0.40" | 0.20+0.17% | 0.90+0.17A | 1.10+0.31* | 1.30+0.33* | 0.30+0.218
Crystals 250+0.49" | 2.30+043" | 1.90+0.41" | 0.40+0.385 | 2.60+0.43A | 2.40+0.42" | 2.00+0.39" | 0.30 +0.338

Mean with different superscripts vary significantly (P<0.05). Superscripts A, B represents difference with in groups.
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