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Background: CT scan is considered as gold standard imaging modality for diagnosis nephrolithiasis but its utility is limited due 

to harmful radiation especially in children and pregnant females. Objective: To find the diagnostic accuracy of ultrasound for the 

diagnosis of ureteric stone in adults taking computed tomography as gold standard. Methodology: This cross-sectional study was 

carried out in the Department of Radiology, Sharif Medical City Lahore. 197 patients of nephrolithiasis were selected using non-

probability convenient sampling technique. Adult male and female patients of all ages fulfilling the inclusion criteria were included 

in the study. Data was collected after the approval from research ethical committee, The University of Lahore. Ultrasonography 

and computed tomography of all patients were done and findings were noted. The data was entered and analyzed using SPSS 

software version 25. Mean and SD were calculated for quantative variables. Frequencies and percentages were calculated for 

qualitative variables. Sensitivity and specificity was calculated for ultrasound. Results: Total of 197 patients were examined. Mean 

age of the patient was 50.3± 14 years with a range of 20 years to 60 years. The sensitivity of the ultrasound for the diagnosis of 

ureteric stone, at 85.19%, indicates that it correctly identifies the presence of the condition in 85.19% of individuals who actually 

have the condition. The specificity, however, is lower at 48.57%, suggesting that the test accurately identifies the absence of the 

condition in only 48.57% of individuals who do not have it. The overall accuracy of the ultrasound is 78.68%, meaning that it 

provides correct results (both true positives and true negatives). Conclusion: Ultrasound have high sensitivity and low specificity 

for the diagnosis of ureteral calculi and has several advantages including its availability, lower cost and no risk of radiation exposure 

as compared to CT. Ct should be reserved for that patient for whom ultrasonography is not able to give a diagnosis. 
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INTRODUCTION:  

Ureterolithiasis, also known as ureteric calculi, is the presence or formation of stones within the ureters, which are the 

tubes responsible for the passage of urine from the kidneys to the bladder.1 Most of these stones, approximately 80%, 

are found to be composed predominantly of calcium. Comparatively, approximately 15% of these ureter stones are 

made of struvite, which is magnesium ammonium phosphate formed by urea-splitting gram-negative bacteria.2 A 

smaller percentage of these ureter stones is made up of uric acid stones, while an even smaller number of them contain 

cysteine.3The symptoms which are produced by the presence of a calculus in the ureter are well known.4 The pain is 

situated down to the groin and may be referred to the testicle or upper part of the thigh, its location depending on the 

site of impaction in the ureter.5 It is a common cause of urological outpatient load or any surgical emergency 

department.6 Its prevalence in different ethnic groups in a study have been shown 29.5% of Egyptians,24.9% of 

Pakistani, 23.3% of Indian, 20.5%of Yemeni, 17.6% of Sudanese,16.2 of Bangladeshi and 7.4% of Saudi Arabian. 

Other population-based studies investigated prevalence and incidence rates of urolithiasis in different countries.7 A 

surprisingly high 15% prevalence of urolithiasis was observed in the rural population of Thebes in Greece. In Iceland 

the age-standardized prevalence for the 30- 79 years age group was 4.3% for men and 3.0% for women, with no 
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significant increase over time.8 The incidence was 562 per 100 000 per year among men and among women was 197 

per 100 000 per year. Its prevalence is relatively high in America which accounts for 12% in men and 7% in women, 

the risk is more with the previous history of ureteric stones and is there is a family history More commonly seen in 

patients within age group of 35-45.9 American guideline recommends CT scan as first choice for ureteric stone 

diagnosis while European says the ultrasound as the initial modality (The ultrasound sensitivity, specificity, accuracy 

for renal stones detection were 67.8%, 100% and 81.2% when compared to low dose CT and the ultrasound sensitivity, 

specificity 92.59%, accuracy for ureteral stones detection were 6.90%, 100% and 43.75% respectively when compared 

to low dose Data from some developing countries showed prevalence figures similar to those previously described in 

Western countries. In Iran the prevalence was estimated as 5.7%, slightly more frequent in males (6.1%) than females 

(5.3%) whereas the annual incidence of urolithiasis.10 

Imaging evaluation of patients with acute flank pain is traditionally based on intravenous urography (IVU) as the 

standard screening tool for detecting urinary calculi.11 IVU requires IV contrast medium, with its associated potential 

risks. In addition, the length of this examination may preclude rapid evaluation of patients in an emergency setting.12 

These considerations have led to the use of other techniques, such as the combination of plain abdominal radiography 

and ultrasound (US), and more recently unenhanced helical CT.13 Plain radiographs are not sensitive to nonradio-

opaque calculi or to non-calculus obstruction. Plain radiography also lacks specificity, as phlebitis, which is common 

pelvic calcifications, are not always readily differentiated from urinary tract calculi.14 

The purpose of this study determines Computed Tomography is widely used as a primary imaging technique for 

evaluation of urinary tract abnormalities. MDCTU (multi-detector CT urography) has a number of advantages for 

imaging the urinary tract. Multi-detector CT are very useful for studying urinary system structure and pathology 

especially in patients with suspected urinary tract obstruction. However, due to easy accessibility, less side effects, no 

contraindications and cost effectiveness supports this as an initial diagnostic modality.  

METHODOLOGY:  

This cross-sectional study was carried out in the Department of Radiology, Sharif Medical City Lahore. 197 patients 

of nephrolithiasis were selected using non-probability convenient sampling technique. Adult male and female patients 

of all ages fulfilling the inclusion criteria were included in the study. Data was collected after the approval from 

research ethical committee, The University of Lahore. Ultrasonography and computed tomography of all patients were 

done and findings were noted. The data was entered and analyzed using SPSS software version 25. Mean and SD were 

calculated for quantative variables. Frequencies and percentages were calculated for qualitative variables. Sensitivity 

and specificity was calculated for ultrasound. 

RESULTS: 

A total number of 197 patients were recruited for this study. Mean age of all patients was 50.3 ± 14 years with a range 

of 20 to 60 years. Genders among the sample of 197 individuals are as follows: Female 98 (49.7%) and Male 99 

(50.3%). There were 25 (12.7%) with hematuria. 50 (25.4%) had ureteral dilation. Out of 197, 87 (44.2%) had mild 

and 110 (55.8%) had moderate hydronephrosis.  

Table 1: Comparison between USG and CT for the diagnosis of ureteric stone 

 Diagnosis on CT Total 

Present Absent 
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Diagnosis on USG 

Present 138 18 156 

Absent 24 17 41 

Total 162 35 197 

Among the individuals who underwent CT scans, 162 were diagnosed with the condition being evaluated, while 35 

did not have the condition. Regarding the results of the USG, 156 individuals showed stone USG, out of which 138 

were also confirmed by CT. Additionally, 18 individuals had positive findings on USG but were not diagnosed with 

the condition on CT. On the other hand, 41 individuals had negative USG findings, with 24 of them being confirmed 

to have the condition on CT, and 17 individuals not having the condition based on CT. 

These results suggest that USG had a relatively high sensitivity (138 out of 162) but lower specificity (24 out of 35) 

when compared to CT. This means that USG was effective in identifying most individuals with the condition but had 

a higher likelihood of producing false-positive results. CT, being the gold standard, provided a more definitive 

diagnosis and helped confirm or rule out the presence of the condition. 

Table 2: Accuracy of Ultrasound for the diagnosis of ureteric stone 

Statistic Value 95% CI 

Sensitivity 85.19% 78.76% to 90.27% 

Specificity 48.57% 31.38% to 66.01% 

Positive Likelihood Ratio 1.66 1.19 to 2.30 

Negative Likelihood Ratio 0.31 0.18 to 0.50 

Disease prevalence (*) 82.23% 76.17% to 87.30% 

Positive Predictive Value (*) 88.46% 84.67% to 91.41% 

Negative Predictive Value (*) 41.46% 30.00% to 53.93% 

Accuracy (*) 78.68% 72.29% to 84.18% 

 

The sensitivity of the ultrasound for the diagnosis of ureteric stone, at 85.19%, indicates that it correctly identifies the 

presence of the condition in 85.19% of individuals who actually have the condition. The specificity, however, is lower 

at 48.57%, suggesting that the test accurately identifies the absence of the condition in only 48.57% of individuals 

who do not have it. The overall accuracy of the ultrasound is 78.68%, meaning that it provides correct results (both 

true positives and true negatives). 

DISCUSSION: 

The sensitivity of the test, at 85.19%, indicates that it successfully detects the presence of the condition in the majority 

of individuals who actually have it. This suggests that the test is relatively effective in identifying true positive cases. 

The specificity of the test, at 48.57%, is comparatively lower. This means that the test has a higher probability of 

producing false-positive results, identifying individuals as having the condition when they actually do not. This lower 

specificity could potentially lead to unnecessary further investigations or treatments for individuals who are falsely 
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identified as positive. Its prevalence in different ethnic groups in a study have been shown 29.5% of Egyptians, 24.9% 

of Pakistani, 23.3% of Indian, 20.5% of Yemeni, 17.6% of Sudanese,16.2 of Bangladeshi and 7.4% of Saudi Arabian.3 

The initial diagnosis and then treatment are necessary to relieve the patient from the colicky pain associated with it. 

Non-enhanced CT scan is being evolved as the investigation of choice because of the sensitivity of 96-100% and 

specificity of 96-100%.2,4,5 Because of this Non-enhanced CT scan is consider as the gold standard in detecting stone 

in the urinary tract.1,2,6 Though ultrasound is considered as the primary modality for evaluation of urinary tract stones 

because it is cheap, readily available, non-invasive. Trans-abdominal ultrasound Renal stone is the clinical 

presentation of flank pain radiating towards groin. Its prevalence is highly variable across various geographical regions 

and between races and is influenced by socio-economic and environmental factors. Trans- abdominal ultrasound's 

sensitivity, specificity, and diagnostic accuracy in cases of urinary tract calculi were evaluated to be 68.3 %, 66.7 %, 

and 67.95 %, respectively, in our study. Maryam Javed, et al. in 2018 conducted a study; transabdominal 

ultrasonography's sensitivity, specificity, and diagnostic accuracy for detecting urolithiasis were calculated to be 65.27 

%, 72.09%, and 67.83 %, respectively. In our study proximal ureter was the commonest site with 79 (40.1%) calculi 

Present and Absent 118(59.9%) among 197 Patient. Distal ureter was the second commonest site with 81 (41.1%) 

calculi Present and Absent 116(58.9%) among 197 Patient.16 In another study of. Faiq SM et al reported that CT has 

100% sensitivity, US has 52.6% sensitivity and KUB X-ray has 89.5% sensitivity in the detection of ureteric calculus. 

On other hand Javed M et al reported that Transabdominal ultrasonography's sensitivity, diagnostic accuracy, and 

specificity for urolithiasis were estimated to be 85 %, and 78.6% respectively and they further stated that the 

transabdominal sonography can possibly be utilized effectively in detecting calculi in proximal ureter, kidneys, urinary 

bladder or vesicoureteral junction. Maximum renal stone value 45.2% (n=89) on Right side and minimum value 

was17.8%(n=35) bilateral side renal stone among 197 patient.17 In this study right side ureteric calculus was in 30.0% 

cases, 38.8% cases had left ureteric calculus and 8.3% had bilateral ureteric calculus. Although in the study of Ahmed 

F et al. s. Out of all 31(51.7%) were males and 29(48.3%) were females. Right side ureteric calculus was found in 

30.0% cases, 38.8% cases had left ureteric calculus and 8.3% had bilateral ureteric calculus In our study urolithiasis 

was found in men more than women. However another study of Rashid et al As per gender distribution in this study 

males were 31(51.7%) and 29(48.3%) were females. Large number of patients was in age group 20-60 as shown in 

(Table 2). Most common complaint of the patient was flank pain which was found in (n= 88) 47.7% patients followed 

by burning micturition, hematuria, ureteral dilatation, side of stone and having % age of 74.6.%, 25.6%, 12.8% and 

15.4% respectively. Urolithiasis was found in 80.76% of patients (n=63) undergone CT KUB. On the CT scan, 95 

calculi were detected in 78 patients.18 Kidney was the most common site of urinary calculi with 44 (46.31%) calculi 

located in kidneys. Distal ureter was the second commonest site with 14 (14.7%) calculi. Bladder and urethra were 

the sites with 1(1.1%) calculus. Renal colic is pain that occurs when a stone blocks urinary tract. It has the potential 

to be quite painful and it necessarily requires quick medical attention. Diagnosis of this condition is necessary for 

early diagnosis of the site and size of stone. Though ultrasound is considered as the primary modality for evaluation 

of urinary tract stones because it is cheap, readily available, non-invasive and radiations free (Sasui et al, 2021).19 Our 

findings are consistent with the findings of the majority of studies conducted in this area. Ultrasonography was found 

to be an adequate method for detecting urolithiasis in the study Toru, et al. (Kanno et al, 2014) conducted same study 

on 856 people, and the results showed that ultrasound sensitivity was 78.9% and specificity was 83.7 %. Ultrasound 

is effective for detecting kidney stones, according to study. As a result, ultrasonography should be taken into account 

for both acute and follow up renal stone examinations. Transabdominal ultrasonography provides significant 

advantages diagnostic technique for urolithiasis, especially in pregnant women and children, in our opinion. NPV of 

48.48% and accuracy of 68.75% for detecting the ureteric stone.20 

CONCLUSION: 

Ultrasound have high sensitivity and low specificity for the diagnosis of ureteral calculi and has several advantages 

including its availability, lower cost and no risk of radiation exposure as compared to CT. Ct should be reserved for 

that patient for whom ultrasonography is not able to give a diagnosis. 
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