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ARTICLE INFO ABSTRACT

Keywords Urinary tract affections are important clinical problems recorded in dogs affecting their health

Crsiti condition. The present study was carried out on 21 dogs of both sexes and different breeds
ystitis

having different urinary tract affections. The study aimed to evaluate clinical, hematological,
biochemical, urinalysis, and ultrasonographic changes in dogs with different urinary tract
affections. Acute renal failure, hydronephrosis, polycystic kidney disease, urolithiasis, and
cystitis were diagnosed in 5,3,3,5,5 dogs, respectively. The most common clinical signs
recorded in all affections were pollakiuria, hematuria, polyuria, dysuria, urine retention.
Urinalysis showed the presence of proteinuria, blood in different affections of the urinary

Hydronephrosis
Renal failure

Ultrasonography

Urinary affections

Received 17/01/2021 tract. There was decrease in RBCs count and Hemoglobin content above normal reference
Accepted 15/02/2021 value in all urinary tract affections except in cystitis and there was increase in WBCs count
“Available On-Line above normal reference value in all different urinary tract affections. There was increase in
01/04/2021 urea and creatinine levels above normal reference value in all urinary tract affections except

in cystitis. There were no changes in ALT, and AST levels in all affections except in acute
renal failure were higher than normal reference value. Ultrasonographic examinations
revealed structural abnormalities in all recorded urinary tract affections. The results of the
present study revealed that clinical, hematological, biochemical, urinalysis, and
ultrasonographic examinations are essential in dogs for accurate diagnosis of different urinary

tract affections.

1. INTRODUCTION

The urinary system has an important role in the elimination
of waste products and maintenance of electrolyte balance.
Any disorder of the urinary system can cause metabolic
disturbances and acid-base imbalance (Dehmiwal et al.,
2015). Kidney diseases are common in small animals and
are usually associated with poor prognosis in the late stages
(Kovarikova, 2015).

Diagnosis of acute renal failure is usually based on the
combination of appropriate history, clinical examination,
laboratory data, and ultrasound examination. The minimum
database for kidney affection includes BUN, creatinine,
urinalysis, CBC, ultrasonography which is noninvasive and
very useful for detection and characterization of renal
parenchymal structure. It is the technique of choice for
accurate diagnosis of fluid-filled cystic lesions, renal mass
lesions, hydronephrosis, and urolithiasis (Kumar et
al.,2011).

Hydronephrosis refers to dilation of the renal pelvis and
calyces resulting in progressive atrophy and cystic
enlargement of renal parenchyma which leads to atrophy of
the renal parenchyma and loss of function (Santarosa et al.,
2007). Hydronephrosis results from outflow obstruction of
the ureter, bladder, or urethra. Obstruction finally destroys
kidney function because of increased ureteral pressure and
decreased renal blood flow leading to cellular atrophy and
necrosis. Abdominal masses compressing the ureter,

ureteral neoplasia, ureteral calculi, accidental ligation of the
ureter are common causes of unilateral hydronephrosis
(Helal, 2005).

Polycystic kidney disease is defined as a genetically
determined cystic lesion of either the autosomal-dominant
form or autosomal recessive form. Polycystic kidney
disease is classified as solitary or multiple inherited or
acquired and simple or complicated (Nyland and Mattoon,
2014). These cysts can multiply in numbers and grow in
size over time, causing severe damage to kidney tissue and
leads to kidney failure (Wills et al., 2009). Ultrasonography
is the technique of choice for the diagnosis of polycystic
kidney disease, Simple renal cysts have specific
ultrasonographic images consisting of a well-defined cavity
with anechoic content, strong distal acoustic enhancement,
and sharp demarcation (VanDyck et al., 2018).

Urolithiasis is another common disease condition in small
animals which is defined as the formation of sediment
anywhere within the urinary tract which consists of one or
more poorly soluble urine crystalloids (Tion et al.,2015). It
is a multifactorial condition due to combined influences of
physiological, nutritional, and managemental factors.
Calculus formation is a complex process that occurs due to
successive physiochemical events such as supersaturation,
nucleation, growth, aggregation, and retention within the
renal tubules (Yadav et al., 2011). Accurate diagnosis of
urolithiasis cannot be depending on history, clinical signs,
hematology, urinalysis, and other findings without
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diagnostic imaging. So, for dogs with lower urinary tract
signs, ultrasound examination is crucial when clinical signs
persist or recurrent due to abdominal ultrasonography
having 90% sensitivity, 98% specificity, and 97%
accuracy( Fromsa and Saini, 2019).

Cystitis is one of the common affection of the urinary
bladder caused by bacterial infection in dogs and more
frequent in females than in males due to ascending fecal
bacterial contamination of the vulva, peri vulvar skin, the
vestibule (Ramezani et al., 2012). The causes of cystitis in
dogs are multifactorial as cystic calculi, tumor, nervous and
endocrinological disorders. Common clinical signs in the
case of cystitis in dogs include pollakiuria, bloody urine,
fever, dullness, abdominal pain, and anorexia (Hedia et al.,
2019). The methods for diagnosis of cystitis include
clinical examination, urinalysis, complete blood cell count
and serum biochemical analysis, and ultrasonographic
examination (Ramezani et al., 2012), Therefore, this study
was planned to evaluate clinical, hematological,
biochemical changes, urinalysis, and ultrasonographic
efficacy in the diagnosis of different urinary tract affections
in dogs.

2. MATERIAL AND METHODS

2.1 Animals:

This study was undertaken on 21 dogs of different sexes(
16 male and 5 female), ages(2-11 years), and breeds
including German Shepherd(n=7), Golden Retriever(n=3),
Labrador  Retriever(n=3),  Doberman(n=4),  Cocker
spaniel(n=3), and Yorkshire shire(n=1) belonged to pet
animal veterinary clinic of faculty of veterinary medicine,
Benha University and private pet animal clinics located in
Cairo governorate, Egypt. Five male dogs were affected
with acute renal failure, three male dogs were affected with
hydronephrosis, three male dogs were affected with
polycystic kidney disease, five male dogs were affected
with urolithiasis, and five female dogs were affected with
cystitis. All examinations were done after the approval of
the Ethics committee of Benha University with the
approval number (BUFVTMO04032020).

2.2 Urine examination:
Urine samples were collected by using urethral
catheterization (Kelly, 1984) and analysis was made by
using commercial urine strips(COMBI-9 strips Produced
by Pasteur Lab, Egypt).

2.3 Hematological examination:

Total erythrocytic count (RBCs), hemoglobin concentration
(Hb), packed cell volume (PCV), total leukocytic count
(WBCs), and differential leukocytic count were determined
by hematological analyzer(Model N0.93-91098-00-GF) as
previously described by Feldman et al., (2000). Results
were compared with normal reference  values
(Latimer.,2011).

2.4 Biochemical analysis:

Serum urea and creatinine concentration were determined
spectrophotometrically using special kits according to the
method described by Walker, (1990); Peake and Whiting,
(2006); respectively. ALT and AST were determined
spectrophotometrically by using the special kits according
to the method described by Thefeld (1974); Pagana and
Pagana (2017); respectively. Results were compared with
normal reference value (Latimer.,2011).

2.5 Ultrasonographic examination:

Ultrasonographic examinations of kidneys and urinary tract
in all cases were done according to Penninck and D’Anjou
(2015).

3. RESULTS

3.1 Clinical findings:

All the following data are represented in Table (1) and
Table (2). Total cases of acute renal failure were admitted
with a history of vomiting, diarrhea, inappetence, and
polyuria, polydipsia, dehydration, clinical examination
revealed that temperature was 38.5°C+0.5, pulse rate was
90+5  (beat/min.) and  respiratory rate  was
20+5(breath/min.) with slightly pale visible mucous
membrane and normal superficial lymph nodes. Total cases
of hydronephrosis were admitted with a history of loss of
appetite, abdominal pain, swollen abdomen, hematuria,
dysuria, and clinical examination revealed that temperature
was 38.5°C+0.5, pulse rate was 128+5(beat/min.) and
respiratory rate was 24x5(breath/min.) with no
abnormalities in visible mucous membrane and superficial
lymph nodes. Total cases of polycystic kidney disease were
admitted with a history of constipation, abdominal pain,
weight loss, vomiting, pollakiuria, polyuria, and clinical
examination revealed that temperature was 38.5°C+0.5,
pulse rate was 92+5(beat/min.) and respiratory rate was
20+5(breath/min.) with pale visible mucous membrane and
normal superficial lymph nodes. Total cases of urolithiasis
were admitted with a history of abdominal pain, urine
retention, dysuria, hematuria, straining during urination and
licking around the urinary opening, clinical examination of
dogs revealed that temperature was 38.9°C +0.5, pulse rate
wasl25+5(beat/min.), and  respiratory  rate  was
23+5(breath/min.) with no abnormalities in visible mucous
membrane and superficial lymph nodes. Total cases of
cystitis were admitted with a history of inappetence,
abdominal pain, and pollakiuria, by clinical examination
the temperature was 40°C+0.5, pulse rate 120+5(beat/min.),
and respiratory rate 25+5(breath/min.) and no abnormalities
in visible mucous membrane and superficial lymph nodes.

Table 1 Clinical examination of different urinary tract affections in dogs

Acute Hydronephrosis Polycysti Urolithiasis Cystitis

renal ¢ kidney

failure disease

N=5 N=3 N=3 N=5 N=5
Temp. (°C) 38505 385105 385105 39.90.5 40,005
Pulse rate 9045 12845 9245 12545 12045
(beat/min.)
Respiratory 2045 24+5 205 2345 2545
rate (breath/
min)
Mucous Slightly Rosy red Pale Rosy red Rosy
membrane pale red
color
Superficial Normal Normal Normal Normal Normal
lymph nodes

Table 2 Frequency of clinical signs recorded in different urinary tract
affections in dogs

Clinical signs No. of cases Percentage

9/21
9/21
8/21
18/21
16/21
14/21
16/21
3/21
2/21
3/21

42.9%
42.9%
38.09%
85.7%
76.19%
66.66%
76.19%
14.28%
9.5%
14.28%

Polyuria
Polydipsia
Hematuria
Dysuria
Pollakiuria
Abdominal pain
Inappetence
Weight loss
Vomiting

Diarrhea
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3.2 Urinalysis:

All the following data are represented in Table (3). The
dogs with acute renal failure had straw yellow-colored
urine, pH 7 with the presence of protein. The dogs affected
with hydronephrosis had yellow-colored urine, pH 7 with
the presence of protein, blood cell. The dogs affected with
polycystic kidney disease had yellow-colored urine with
pH 6.5. The dogs affected with urolithiasis had red color
urine with pH 7 with the presence of protein, Blood. Urine
analysis of dogs affected with cystitis revealed that urine
had a yellow color, urine pH was 6.5 with the presence of
Blood.

3.3 Hematological findings:

All the following data are represented in Table (4). The
mean value of RBCs count and Hb content were within the
normal reference value in the dogs affected with cystitis.
The mean value of RBCs count and Hb content were lower
than the normal reference value in dogs affected with acute
renal failure, hydronephrosis, polycystic kidney disease,
and urolithiasis. The mean value of WBCs count was
higher than the normal reference value in dogs affected

Table 3 Urinalysis of different urinary tract affections in dogs

with acute renal failure, hydronephrosis, polycystic kidney
disease, urolithiasis, and cystitis. The mean value of PCV%
was within the normal reference value in all different
affections. The mean value of neutrophils was higher than
the normal reference value in all different affections. The
mean value of lymphocytes was lower than the normal
reference value in all different affections except in cystitis.
The mean value of Basophil, Eosinophil and monocyte
were within the normal reference value in all different
affections.

3.4 Biochemical parameters:

All the following data are represented in Table (5). The
mean value of urea and creatinine were higher than the
normal reference value in dogs affected with acute renal
failure, hydronephrosis, polycystic kidney disease, and
urolithiasis but the mean value of urea and creatinine were
within the normal reference value in dogs affected with
cystitis. The mean value of ALT and AST were within the
normal reference value in all different affections except in
acute renal failure were higher than the normal reference
value.

acute renal failure Hydronephrosis Polycystic kidney disease Urolithiasis Cystitis Reference value

N=5 N=3 N=3 N=5 N=5
Color Light yellow Yellow Yellow Red Yellow Straw yellow
pH 7 7 6.5 7 6.5 6.5-7
Protein ++ + + - -
Glucose - - - - -
Bilirubin - - - - -
Ketone - - - - -
Blood + + + -
Nitrite - - - - -
Table 4 Hematological alterations of different urinary tract affections in dogs
Hematological parameters Acute renal failure Hydronephrosis Polycystic kidney disease Urolithiasis Cystitis Reference value

N=5 N=3 N=3 N=5 N=5
RBCs(10/ul) 4.77+0.145 4.8%+0.29 4.77"+0.38 4.63"+0.45 6.5+0.09 55-85
Hb(g\dl) 10.5"+£0.29 10.2°+0.73 10.5"+0.26 11.03"+£0.55 13.3+£0.12 12-18
PCV % 49.17+0.83 50.3+19 43.67 £3.18 42.8+0.93 39.7+£1.17 37-57
WBCs(10%/mm?) 42.27+1.07 40.67"+1.9 353"+ 1.6 39.5"+1.29 30.1"+0.06 55-16.9
Neutrophil % 87°+0.58 86"+0.58 83'+1.5 85"+0.58 80.5%+0.3 58-80
Lymphocyte% 7"+0.58 9"+0.58 8'+0.58 10"+0.58 13+0.58 10-21
Eosinophil % 1+0.58 2+0.58 4+0.58 3+15 3.5+0.88 0-9
Basophil % 0.3+0.3 0+0 0.6+0.3 0.6+0.3 1+0 0-1
Monocyte% 3+0.25 520.2 2+0.58 4+0.58 3+0.5 2-10
Means High or low level than reference value. * N.B
Table 5 Biochemical analysis of urea, creatinine, ALT and AST of different urinary tract affections in dogs
Biochemical parameters Acute renal failure Hydronephrosis Polycystic kidney disease Urolithiasis Cystitis Reference value
N=5 N=3 N=3 N=5 N=5

Urea (mg/dl) 1187+ 4.16 76.3"+2.3 62.7°+1.2 56" +8.3 26 +5.03 7-27
Creatinine(mg/dl) 8"+0.29 7.8'+0.5 6.6* £0.97 7.6*+1.05 1.06 +0.23 05-18
ALT (U/L) 128.7"+4.26 30.67+ 3.8 323+43 30.3+55 30.3+£5.04 10- 125
AST (U/L) 50.7"+2.3 453+29 473+12 43+25 453+27 0-48

Means High or low level than reference value. * N.B

3.5 Ultrasonographic findings:

Ultrasonographic examinations of dogs with acute renal
failure showed increase in renal cortical echogenicity with
the poor corticomedullary  definition (Fig. 1).
Ultrasonographic ~ examinations  of  dogs  with
hydronephrosis showed that the kidney appeared as a sac
filled with hypoechoic fluid, with a rim of parenchyma
remaining (Fig.2A), loss of tissue architecture of kidney
with loss of corticomedullary definition and dilatation of
renal  pelvis indicated hydronephrosis  (Fig.2B).
Ultrasonographic examinations of dogs with polycystic
kidney disease showed smooth-walled, well-defined
anechoic cysts in the kidney (Fig.3A, B). Ultrasonographic
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examinations of dogs with urolithiasis showed a large
hyperechoic structure with distal acoustic shadowing
present in the urinary bladder (Fig.4A, B).
Ultrasonographic examinations of dogs affected with
cystitis showed thickened bladder wall, turbid content with
corrugation in the wall of the urinary bladder, and clear
distinction of the submucosa, muscularis, and serosa

(Fig.5).
4. DISCUSSION

Proper diagnosis of urinary tract affections provides the
key for the selection of the treatment regimen. Accurate
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diagnosis of urinary affections relies on a complete history,
clinical signs, hematology, biochemical, urinalysis, and
ultrasonographic examination of the urinary tract which
become a routine practice in veterinary medicine and
become the most frequently used technique in assessing
canine pelvic and abdominal cavity (Nyland and Mattoon,
2014).
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Fgure 1 Ultrasonographic examination of kidney showed that increase renal
cortical echogenicity(C) as compared to liver echogenicity(L) with poor
corticomedullary definition indicating acute renal failure

Figure 2 Ultrasonographic image of kidney showing that kidney appeared as
sac filled with hypoechoic fluid with a rim of parenchyma remaining
indicating hydronephrosis(A), loss of tissue architecture of kidney with loss
of corticomedullary definition, dilatation of renal pelvis and dispersed
hyperechoic content indicating hydronephrosis (B).

Figure 3 Ultrasonographic image of right kidney(A) and left kidney(B)
showing smooth-walled, well defined anechoic cysts(arrow) indicating
polycystic kidney disease.

indray
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Figure 4 Ultrasonographic image of urinary bladder showing large
hyperechoic structure(arrow) with distal acoustic shadowing present in
lumen of urinary bladder indicating urolithiasis.
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Figure 5 Ultrasonographic image of urinary bladder showing thickened
bladder wall (white arrow),turbid content(blue arrow) with corrugated wall
of urinary bladder with clear distinction of submucosa, muscularis and
serosa indicating cystitis.

The dogs affected with acute renal failure in the present
study showed signs of vomiting, diarrhea, inappetence, and
polyuria which might be attributed to the accumulation of
nitrogenous wastes, metabolic acidosis, and changes in the
gastrointestinal tract(Kumar et al.,2011) and these findings
were agreeable with Yehia and Salem (2015). The dogs
affected with hydronephrosis showed signs of abdominal
pain, swollen abdomen, hematuria which might be due to
the increased size of the kidney(Stephen et al.,2017) and
these findings were similar to Sahal et al., (2005)and Choi
et al., (2010). Dogs affected with polycystic kidney disease
showed signs of abdominal pain, weight loss, vomiting, and
polyuria which might be due to the uremic toxins act
centrally to stimulate the chemoreceptor trigger zone which
stimulates the vomiting center and renal disease has
progressed severe enough to destroy 75% of kidney
nephrons lead to decrease urine concentrating
ability(Kumar et al.,2011) and these findings were similar
to Takahashi et al., (2005). The clinical signs that appeared
in dogs affected with urolithiasis include abdominal pain,
urine retention, dysuria, hematuria which may be attributed
to irritation of bladder mucosa and blockage of the urinary
bladder with stone (Fromsa and Saini, 2019) and these
findings were agreeable with Chethan et al., (2020).
Clinical signs exhibited by dogs affected with cystitis were
inappetence, abdominal pain, and pollakiuria which might
be due to mucosal irritation or inflammation(Stephen et
al.,2017) and these findings were similar to those recorded
by Hedia et al., (2019).

Examination of urine sample revealed that presence of
protein in the urine of dogs affected with acute renal
failure, hydronephrosis, and urolithiasis which might be
attributed to decrease glomerular filtration rate which
follows the proximal tubular damage which increases the
permeability of the filtration barrier which increased
filtration of protein in urine lead to proteinuria (Cianciolo
et al., 2016), these findings were agreeable with Macanovié¢
et al, (2000). Urinalysis in dogs affected with
hydronephrosis, urolithiasis, and cystitis revealed the
presence of blood in a urine sample which might be
attributed to the inflammatory process and occurrence of
hematuria (Piech and Wycislo, 2019), these findings were
similar to Kumar et al., (2011).

The hematological alterations in dogs affected with acute
renal failure include that RBCs count and Hb content were
lower than normal reference value due to decreased
erythrocyte life span due to accumulation of uremic toxins
(Kumar et al., 2011) and WBCs count were higher than the
reference value which might be due to stress and
dehydration (Helal.,2005), but PCV% was within the
normal reference value. The mean value of neutrophils was
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higher than normal reference value and the mean value of
lymphocytes was lower than normal reference value which
might be due to stress and uremia (Fromsa and Saini,
2019). Serum level of urea and creatinine in acute renal
failure were higher than normal reference value might be
attributed to impaired glomerular filtration and tubular
concentrating ability(Vaden et al., 1997), serum level of
ALT and AST were higher than normal reference value in
dogs affected with acute renal failure which might be due
to acute impairment of renal function affects hepatic
inflammatory responses, increase vascular permeability of
liver and markers of oxidative stress increase lead to
increase ALT and AST (Lane et al., 2013) and these results
coincided with Schweighauser and Francey (2016). The
dogs affected with hydronephrosis had lower level of
RBCs count and Hb content than normal reference value
which might be due to shortened erythrocyte life span due
to accumulation of uremic toxins (Kumar et al., 2011) and
higher WBCs count than normal reference value due to the
occurrence of infection that occurred due to urine
stagnation(Helal.,2005) and PCV% was within normal
reference value, also there was a higher neutrophil level
and lower lymphocyte level than normal reference value
which might be attributed to the occurrence of infection
which occurred due to urine stagnation(Helal.,2005), and
these findings were similar to Choi et al., (2010). Also,
there was increase in serum urea and creatinine level and
no increase in serum level of ALT, and AST in dogs
affected with hydronephrosis which might be due to the
effect of severe degenerative changes with severe cystic
dilatation of the renal tubules including proximal, distal and
collecting renal tubules so urea and creatinine can’t be
filtered properly by the kidneys and carried back into the
blood lead to increase their level (Arifianto et al., 2020)
and these results were similar to Sahal et al., (2005).

Polycystic kidney disease includes multiple disorders
characterized by one or more grossly visible cystic cavities
in the renal parenchyma. If the kidney contains multiple
numbers of the cyst, the disorder is usually known as
polycystic kidney disease which is recorded in human
beings, dogs, and cats (Takahashi et al., 2005).In our study,
the dogs affected with polycystic kidney disease had low
level of RBCs count and Hb content due to decreased
production of erythropoietin hormone which stimulates
erythropoiesis and decrease erythrocyte life span due to
accumulation of uremic toxins(Kumar et al., 2011) and had
high level of WBCs count which might be due to
inflammatory process and dehydration (O’Leary et al.,
2002) ,but PCV % was within normal reference value, the
mean value of neutrophil was higher than normal reference
value, but mean value of lymphocyte was lower than
normal reference value which might be attributed to stress
and dehydration(O’Leary et al., 2002), there was increase
in serum level of urea and creatinine and no increase in
serum level of ALT, and AST in dogs affected with
polycystic kidney which might be due to impaired
glomerular filtration and tubular concentrating ability due
to loss of renal function from renal cyst lead to increase
level of urea and creatinine (Sarma and Kalita, 2019) ,and
these results were similar to Takahashi et al., (2005). The
mean value of RBCs count and Hb content in the dogs
affected with urolithiasis had lower level than normal
reference value which might be due to the occurrence of
hematuria (Tion et al., 2015). There was an increase in
WBCs count in the dogs affected with urolithiasis which
attributed to stress, inflammation, and infection associated
with the obstruction or mucosal damage caused by uroliths
(Schultze, 2000), but PCV% level was within normal
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reference value. The mean value of neutrophil had higher
level and the mean value of lymphocyte had lower level
than normal reference value which might be due to stress
induced by bacterial organisms in the urinary tract as well
as a sign of manifestation of body defense mechanism
against bacterial infections (Yogeshpriya et al., 2018) and
these findings in accordance with Fromsa and Saini,
(2019). The mean value of urea and creatinine had high
level in dogs affected with urolithiasis , but ALT and AST
were within normal reference value which might be due to
post renal uremia due to obstruction of the excretory
pathway from cystic calculi (Vijayakumar et al., 1999) and
these findings in agreement with Sarma and Kalita, (2019).
The present study showed that RBCs count, Hb content,
and PCV% were within normal reference value but WBCs
count was higher than reference value in dogs affected
with cystitis due to inflammatory reaction as a result of
bacterial infection (Stephen et al., 2017) and also might be
due to presence of localized infection along with
hemorrhage in urinary bladder (Sarma and Kalita, 2019).
The mean value of neutrophil had higher level than normal
reference value which might be due to stress induced by
bacterial organisms in the urinary tract (Yogeshpriya et al.,
2018) but lymphocytes were within normal reference value.
The mean value of urea, creatinine, ALT and AST in dogs
affected with cystitis were within normal reference value
and these findings were similar to Hedia et al., (2019).
Ultrasonographic examination of dogs affected with acute
renal failure appeared as increase renal cortical
echogenicity as compared with liver with poor
corticomedullary definition which might be due to
interstitial nephritis and gradual loss of nephron
function(Kumar et al., 2011) and these findings were
agreeable with Yehia and Salem, (2015). Ultrasonographic
examinations of dogs with hydronephrosis showed that the
kidney appeared as a sac filled with hypoechoic fluid, with
a rim of parenchyma remaining and these findings were
similar to Sahal et al., (2005). The dogs affected with
polycystic kidney disease showed smooth-walled, well
defined anechoic cysts in the kidney by ultrasonographic
examination which might be due to congenital
causes(Kumar et al., 2011) or might be related to
parathyroid hormone and vasopressin hormone(Wang et
al., 2008) and these findings in accordance with Yehia and
Salem, (2015). Ultrasonographic examinations of dogs
with urolithiasis showed a large hyperechoic structure
present in the urinary bladder and these findings were
similar to Yehia and Salem (2015)and Fromsa and Saini
(2019). The most characteristics changes that appeared by
ultrasonographic examination in dogs affected with cystitis
were thickened bladder wall with turbid content with clear
distinction of the submucosa, muscularis, and serosa which
might be due to leukocyte infiltration and hemorrhage in all
the layers of the bladder wall (Dehmiwal et al., 2015)and
these results were similar to Yehia and Salem, (2015)and
Hedia et al., (2019).

5. CONCULOSION

Investigations of clinical, Haemato-biochemical, urinalysis,
and ultrasonographic alterations are essential diagnostic
tools in most urinary tract affections in dogs.
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