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ABSTRACT 
Background: Kidney stones, also known as renal calculi, are hard mineral and salt deposits that form within the kidneys. 
The present study was conducted to assess cases of kidney stones using USG. 
Materials & Methods:54 cases with kidney stones of both gendersunderwent colordoppler USG performed using Toshiba 
machine using transmit frequency of 2.5 to 6.0 MHz. The gray-scale US appearance of urinary stones was determined for 
size, echo difference between stone and adjacent tissue, and posterior acoustic shadowing.  
Results: Out of 54 patients, males were 24 and females were 30. Size <4 mm stones were seen in 28 and >4 mm in 26 

patients. Echo findings found to be marked in 26, slight in 20 and indistinct in 8. The difference was significant (P< 0.05). 
Conclusion: Echo findings found to be marked, slight and indistinct. The colordoppler improves the detection, confidence 
and overall accuracy of diagnosis for renal and ureteral stones with minimal loss of specificity. 
Key words: Kidney stones, Ultrasound, Urinary tract 
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Introduction 

Kidney stones, also known as renal calculi, are hard 

mineral and salt deposits that form within the kidneys. 

They can vary in size and composition and may cause 

significant pain and discomfort when they move 

through the urinary tract.1 Ultrasound (USG) is a 

commonly used imaging technique in the diagnosis 

and evaluation of renal lithiasis, which refers to the 

presence of kidney stones or renal calculi.2 USG is 

non-invasive, relatively inexpensive, and does not 

involve exposure to ionizing radiation, making it a 

preferred initial imaging modality for assessing 
kidney stones. Ultrasonography (US) is an accessible, 

relatively inexpensive imaging method that comes 

without the risks of exposure to ionizing radiation 

entailed by CT.3 Ultrasound can effectively detect the 

presence of kidney stones within the kidneys or the 

urinary tract. It is particularly useful for identifying 

larger stones.USG can help determine the size, 

location, and number of kidney stones. This 

information is important for guiding treatment 

decisions.Ultrasound can reveal whether a kidney 

stone is causing obstruction or blockage of the urinary 
tract, which can lead to backup of urine and potential 

complications.4USG can identify any complications 

related to kidney stones, such as hydronephrosis 

(swelling of the kidney due to urine build -up), 

infection, or other abnormalities.Ultrasound can be 

used to monitor the movement of stones and changes 

in their position over time. This can be important for 

tracking the progress of a stone's passage through the 

urinary tract.5The present study was conducted to 

assess cases of kidney stones using USG. 

 

Materials & Methods 

The present study comprised of 54 cases with kidney 

stones of both genders. All gave their consent to 

participate in the study. Data such as name, age, 

gender etc. was recorded. All underwent color doppler 
USG performed using Toshiba machine using 

transmit frequency of 2.5 to 6.0 MHz. The gray-scale 

US appearance of urinary stones was determined for 

size, echo difference between stone and adjacent 

tissue, and posterior acoustic shadowing. Stone size 

was determined on gray-scale US alone. Results thus 

obtained were subjected to statistical analysis. P value 

less than 0.05 was considered significant. Table I 

shows that out of 54 patients, males were 24 and 

females were 30. Table II, graph I shows that <4 mm 

stones were seen in 28 and >4 mm in 26 patients. 
Echo findings found to be marked in 26, slight in 20 

and indistinct in 8. The difference was significant (P< 

0.05 
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Results 

Table:  I Distribution of patients 

Total- 54 

Gender Males Females 

Number 24 30 

 

Table:  II Assessment of parameters 

Parameters Variables Number P value 

Size <4 mm 28 0.42 

>4 mm 26 

Echo Marked 26 0.17 

Slight 20 

Indistinct 8 

 

Graph: I Assessment of parameters 

 
 

Discussion 

Renal stones are common disease in both developed 

and developing countries. This pathology has become 

more common over the past few decades as a result of 

the rapid variations in dietary habits and the 

increasing standard of living.6 Changes in 

socioeconomic conditions over time have affected not 

only the incidence but also the site and chemical 

composition of calculi.7 Renal stones, composed of 

ammonium urate and calcium whereas 
renoureteralcalculosis featuring mainly calcium 

oxalate and phosphate is currently more frequent in 

economically developed countries. Chronic kidney 

disease (CKD) is becoming a major public health 

problem worldwide.8Studied reported the ability to 

detect stones as small as 2 mm using US imaging in a 

porcine model more than 30 years ago. With an ability 

to demonstrate radiopaque and radiolucent stones, 

hydronephrosis, renal inflammation, ruptured 

fornices, ureteric jets and resistive index, US can 

provide valuable clinical information.9,10The present 

study was conducted to assess cases of kidney stones 
using USG. We found that out of 54 patients, males 

were 24 and females were 30.Ganesan et al11 

examined 552 cases of nephrolithiasis using US and 

CT. Overall, US scored 54 and 91% in sensitivity and 

specificity. US sensitivity was significantly correlated 

with stone size but not with stone location. US 

substantially exaggerated the size of stones between 0 

and 10 millimeters. Theydiscovered that in 14% 

(54/384) of situations where CT would propose 

observation, US would result in a recommendation for 

intervention. This is assuming that patients with 

stones 0–4 mm in size will be chosen for observation 

and those with stones 5 mm could be counseled on the 

alternative of observation. In contrast, 39% (65/168) 
of situations where CT results would have suggested 

management by intervention, US would have 

suggested care by observation. A median 22% 

(119/552) of patients may have received incorrect 

counseling. The likelihood that US-classified stones 

between 5 and 10 mm in size would undergo a change 

in management was highest (43% [41/96]). The 

sensitivity is increased (78%) by using a simple 

abdomen film of the kidney, ureter, and bladder along 

with an ultrasound, however 37% (13/35) of patients 

may still receive unwarranted advice to undergo 

observation. We observed that size <4 mm stones 
were seen in 28 and >4 mm in 26 patients. Echo 

findings found to be marked in 26, slight in 20 and 

indistinct in 8.Out of 40 patients in Hanchate et al.'s12 

study, 22 were men and 18 were women. The 
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distinction was not statistically significant (P > 0.05). 

There were 28 ureteral stones and 18 renal stones 

under 4 mm in size. There were 20 renal stones larger 

than 4 mm and 6 ureteral stones. 60% of stones under 

4 mm in size and 80% of stones over 4 mm were 
found by gray scale USG. 95% of stones under 4mm 

and 100% of stones over 4mm were found by color 

doppler USG. The difference was substantial. 

Compared to ureteral stones, which were marked (13), 

slight (3), and indistinct (8), renal stones showed a 

marked (30), slight (4), and faint (14) echo difference. 

The difference was substantial. 30 renal stones 

exhibited a strong intensity and showed substantial 

posterior shadowing. Mitterbergeret al13compared the 

detection of urinary stones using standard gray scale 

ultrasound for diagnostic accuracy using the color 

Doppler "twinkling sign". The study consisted of 
forty-one patients who demonstrated at least one 

urinary stone on unenhanced CT evaluation of the 

kidneys or ureters. Each patient was evaluated using 

gray scale ultrasound and color Doppler imaging by 

an observer who was blinded to the CT 

results.Seventy-seven stones were present in 41 

patients, including 47 intrarenal stones, 5 stones in the 

renal pelvis, 8 stones at the ureteropelvic junction, 5 

ureteral stones and 12 stones at the ureterovesical 

junction. Based upon gray scale sonography the 

diagnosis of stone was made with confidence in 66% 
(51/77) of locations. Based upon Doppler sonography 

using the twinkling sign, the diagnosis of stone was 

made with confidence in 97% (75/77) of locations. 

Clustered ROC analysis demonstrated that the 

Doppler twinkling sign (Az = 0.99) was significantly 

better than conventional gray scale criteria (Az = 

0.95) for the diagnosis of urinary stones 

 

Conclusion 

Authors found that echo findings found to be marked, 

slight and indistinct. The colordoppler improves the 

detection, confidence and overall accuracy of 
diagnosis for renal and ureteral stones with minimal 

loss of specificity. 
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