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Abstract

Introduction: Urolithiasis poses significant global health challenges. This study evaluates ultrasonography
versus low-dose CT in diagnosing urinary tract stones.

Method: This prospective comparative study was conducted at the Radiology Department of Universal
College of Medical Sciences Teaching Hospital (UCMS-TH), Bhairahawa, Nepal from Sep 2021 to Mar 2023.
Ethical approval was obtained. Adult patients with suspected urolithiasis referred for imaging who had both
ultrasound (USG) and non-contrast computed tomography (NCCT) KUB within one-week were included.
Sample estimation was done by Buderer’s formula for expected sensitivity/specificity. Patients with
interventions or spontaneous stone passage between investigations, pregnancy were excluded. Analysis was
performed using IBM SPSS 20 to compare accuracy of USG to NCCT for urolithiasis by calculating sensitivity,
specificity. Chi-square test was performed, statistical significance set at p<0.05.

Result: Out of 160 urolithiasis patients, males were 88(55%), mean age 39.29 years (SD=13.73), mean BMI
of 23.82 (SD=2.12), stone size on USG 7.12 mm (SD=6.15) and on CT 7.63 mm (SD=5.56). Accuracy for
detecting stones was high by CT, sensitivity 96.1% compared to 44.9% by USG. The CT showed higher
accuracy in detecting ureteral stones and small stones <3 mm. For larger stones of >9 mm both CT and USG
were equally effective. Statistically significant differences (p<0.001) were noted for localization and size of
stones favouring CT.

Conclusion: This study found that CT was superior than USG in detecting urolithiasis, particularly small
stones and ureteral calculi, highlighting higher sensitivity and accuracy of CT as a diagnostic tool for urinary
stones.
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Introduction

Urolithiasis is a universal problem affecting
patients across geographical, cultural, and racial
boundaries.? With a lifetime incidence of 5-20%
and a recurrence rate of nearly 50%%3 urolithiasis
poses significant health challenges globally.
Radiological evaluation is pivotal in diagnosing
and monitoring these patients, guiding critical
management decisions.* However, in the
modern era of advanced imaging technologies,
the choice of modality for diagnosing urolithiasis
can often be complex and unclear.® Clinicians
must balance the benefits of each imaging
technique against healthcare costs, radiation
exposure, and patient safety in different clinical
scenarios.

Selecting the appropriate imaging modality
involves considering factors such as the clinical
context, patient body habitus, and tolerance to
ionizing radiation. While numerous modalities,
including CT, ultrasonography (USG), MRI, and
KUB radiography, are available, each has distinct
advantages, limitations, and associated costs.
Currently, unenhanced multidetector CT (MDCT)
is regarded as the gold standard for detecting
urolithiasis, boasting a sensitivity of 97% and
specificity of 98-99%.%’ Beyond its superior
diagnostic accuracy, CT provides comprehensive
anatomical information, detects secondary signs
of stone passage, and identifies alternative
pathologies. However, its high radiation dose,
ranging from 8 to 16 mSv,*® raises concerns,
prompting the adoption of low-dose CT
protocols to reduce radiation exposure without
compromising diagnostic efficacy.

Ultrasound (USG), on the other hand, is a widely
affordable, and
alternative, particularly suitable for paediatric

available, radiation-free
and pregnant patients. USG offers the advantage
of enabling repeated evaluations but has
limitations, including reduced sensitivity for
smaller stones and technical challenges in
visualizing the mid-ureter due to bowel gas
interference.'®!! This study aims to compare the
efficacy of USG with low-dose CT in diagnosing
and measuring the size of urinary tract stones,
using CT as the gold standard reference.

Method

This prospective comparative study was
conducted at the Radiology Department of
Universal College of Medical Sciences Teaching
Hospital (UCMS-TH), Bhairahawa, from
September 1, 2021, to March 30, 2023. Adult
patients with suspected urolithiasis who were
referred for imaging were included in the study.
A total of 160 cases were considered,
irrespective of age and sex, for the study.

For sample estimation using Buderer’s formula
(https://wnarifin.github.io/ssc/sssnsp.html) for
expected overall USG sensitivity/specificity® at
93% and 95%, confidence level 95%, a margin of
error 10% and prevalence of urolithiasis in Asia
at 16%3 the estimated sample was 157, and so
we used a final sample size of 160.

Patients with flank pain suspected of urolithiasis
who underwent both recent ultrasound (USG)
and non-contrast computed tomography (NCCT)
KUB within a one-week interval were included in
the study. Patients who had undergone
interventions or experienced spontaneous stone
passage between investigations, were pregnant,
and did not provide written consent were
excluded.

Ethical approval was obtained from the
Institutional Review Committee
(UCMS/IRC/151/21). Permission was also
granted by the Radiology Department at UCMS-
TH. All participants provided written informed
consent. Patients were assured that they could
withdraw from the study at any time without any
consequences. Confidentiality was maintained,
personal information was anonymized, and all
data were used exclusively for research purposes.
Participants were not burdened financially, and
there were no associated risks or benefits for the
participants.

Ultrasound imaging was performed using the
LOGIQ P6 PRO ultrasound machine, equipped
with a low-frequency (2-5 MHz) curvilinear
probe. Standardized imaging protocols were
followed, and all scans were conducted by
experienced radiologists. Key findings from the
USG included the number, location, and size of
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the stones, as well as the presence of
hydronephrosis.

Non-contrast Computed Tomography (NCCT) of
the kidneys, ureters, and bladder (KUB) was
conducted using a 16-slice Multidetector GE
Brivo CT scanner. The imaging protocol was
standardized, and the scan covered the region
from the diaphragm to the ischium, with
patients positioned supine. The following
parameters were used: Tube voltage: 100 kVp,
Tube current: 150-200 mAs, Rotation time: 750
ms and Slice
dimensional reconstructions of unenhanced CT
images were reformatted in coronal and sagittal
projections to
Radiological findings included the number,
location, and size of urolithiasis, as well as the
presence of hydronephrosis. Locations were
categorized as kidney (K), proximal ureter (PU),
mid ureter (MU), distal ureter (DU),
vesicoureteric junction (VUJ), and urinary
bladder.

thickness: 5 mm. Three-

enhance visualization.

Stone size measurement was taken in two
dimensions including long axis and short axis.
For cases with multiple stones, the largest stone
size was recorded.

Statistical analysis was performed using IBM
SPSS 20. The data were compared to assess the
diagnostic accuracy and effectiveness of USG
versus low-dose NCCT in the diagnosis and
measurement  of urolithiasis.  Sensitivity,
specificity, positive predictive value and negative
predictive value of USG were compared to CT as
the gold standard, chi-square test was
performed, statistical significance was set at
p<0.05.

B Female, 72, 45%

Figure 1. Gender distribution of patients with urolithiasis

Result

The study included 160 patients with urolithiasis,
males were 88(55%), age 39.29 years (SD=13.73),
BMI 23.82(SD=2.12), stone size by USG
7.12(SD=6.15) and CT 7.63 mm (SD=5.56), Figure
1, Table 1.

Both USG and CT found 124 patients had stones,
and 8 had negative results in both, 5 had stones
in USG but negative in CT. The USG showed a
sensitivity of 44.9%, specificity of 61.5%, and
accuracy of 82.0%. The high positive predictive
value (96.1%) of USG shows it is reliable, but it
may miss smaller stones having a low negative
predictive value (5.0%), compared to CT is being
more accurate and reliability in diagnosing
urolithiasis, Table 2.

In our study, both USG and CT detected a single
stone in 97 patients. Five patients having single
stone visualized by USG was not present in CT.
Multiple stones were correctly identified in 27
patients by both modalities. USG missed 28
cases of stones which was detected by CT, Table
3. Thus, CT was more reliable for both single and
multiple stone detection.

Localization of stone across all location was
significantly higher by CT than USG, p<0.001. The
CT was more accurate in detecting stones in the
upper, mid, and lower ureters, and USG is most
effective at identifying kidney stones, Table 4.

Overall CT detected more smaller stones than
USG, while both were effective for larger stones.
For stones <3mm, CT (60%) was more sensitive
compared to USG (40%). For 3.1-6 mm stones,
USG detected 46 compared to 38 by CT (70.2%),
for 6.1-9mm stones, both modalities were
comparable identifying 33 stones (74.2%) and
for >9mm stones with USG detecting 45 and CT
43 cases, Table 5.

B Male, 88, 55%

Journal of Chitwan Medical College. 2025;15(51):74-81.

www.jcmc.com.np 76



General section Gharti et al. USG vs. low-dose CT for urolithiasis Original article

Table 1- Mean age, BMI of patients with urolithiasis diagnosed by USG and CT, n=160

Descriptive statistics Agey BMI USG stone mm CT stone mm
Mean 39.29 23.82 7.12 7.63
SD 13.73 2.12 6.15 5.56

Table 2. Diagnosis of urolithiasis based on USG and CT findings, n=160

Stone seen in USG Stone seen in CT
Yes, n(%) No, n(%)
Yes 124(96.1) 5(3.9) 0.185
No 28(90.3) 3(9.7)
Total 152(95) 8(5)

Table 3. Single and multiple stones in patients with urolithiasis as per USG and CT findings, n=160

Stone seen in USG Stone seen in CT p-value
Yes, n(%) No, n(%)

Single 97(95.1) 5(4.9)

Multiple 27(100) 0 <0.001

None 28(90.3) 3(9.7)

Total 152(95) 8(5)

Table 4. Diagnosis of urolithiasis according to location as per USG and CT findings, n=160

Site of stone in Site of stone in CT, n(%) p-value
UsG Kidney Upper ureter mid ureter lower ureter None

Kidney 56(82.4) 3(4.4) 4(5.9) 0 5

upper ureter 0 20(100) 0 0 0

mid ureter 0 0 5(100) 0 0 <0.001
lower ureter 0 0 0 36(100) 0

None 4(12.9) 4(12.9) 11(35.5) 8(25.8) 4(12.9)

Total 60(37.5) 27(16.9) 20(12.5) 44(27.5) 9(5.6)
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Table 5. Diagnosis of urolithiasis depending on size of stones as per USG and CT findings, n=160
Size of stone mm in CT

Size of stone mm in USG

3.1-6 6.1-9
<3 2(40%) 0 0 0 3(60)
3.16 8(17)  33(70.2) 4(8.5) 1(2.1) 1(2.1)
6.1-9 0 5(16.1)  23(74.2) 3(9.7) 0 <0.001
>9 0 0 6(13)  39(84.8) 1(2.2)
None 4(12.9)  19(61.3) 3(9.7) 1(3.2) 4(12.9)
Total 14(8.8)  57(35.6)  36(22.5)  44(27.5) 9(5.6)
Discussion Demographics and risk factors among 160

Diagnostic accuracy of USG vs. CT in present
study for evaluation and comparison in detecting
and measuring the size of urinary calculi
revealed USG had a sensitivity of 81.6%,
specificity of 100%, and a positive predictive
value (PPV) of 96.1%. However, its negative
predictive value (NPV) was only 9.7%, indicating
a higher likelihood of missed diagnoses,
particularly for smaller stones or those in certain
anatomical locations. Conversely, CT identified
calculi in 96.1% of patients, cementing its status
as the gold standard for urolithiasis imaging.

Similar findings have been reported by other
studies reporting USG's sensitivity of 69.79% and
specificity of 100%.! Sonography sensitivity
range from 12% to 93%, depending on stone size
and location.® Despite technological advances
improving USG's sensitivity, its limitations
remain significant compared to CT.

Urolithiasis remains a significant health concern
globally, affecting the urinary tract with
complications including obstruction, infection,
sepsis, and even renal failure. Timely diagnosis
and management are critical for mitigating these
risks and preserving renal function. Imaging
plays a pivotal role in diagnosing, planning
treatment, and monitoring post-treatment
outcomes in urolithiasis. Among available
imaging modalities, USG and low-dose
computed tomography of the kidneys, ureters,
and bladder (CT KUB) have become central to
clinical practice.’

participants in  our study showed a
predominantly male (55%) with a male-to-
female ratio of 1.3:1, consistent with prior
findings.>!* This gender disparity in urolithiasis
may be attributed to differences in urinary tract
anatomy, hormonal influences, and metabolic
factors. Male urinary tracts often exhibit lower
pH and reduced renal function, predisposing
them to stone formation.

Age distribution of participants ranged from 12
to 82 years, with a mean age of 39 years. Most
cases were concentrated in the 30-50-year age
group. This aligns with other studies suggesting
middle-aged individuals are most affected.’® This
trend may result from occupational stress,
dehydration, and lifestyle factors contributing to
stone formation.™

The mean BMI in present study was 23.82 kg/m?,
indicating a normal weight distribution among
participants, though body habitus can influence
imaging outcomes.

Stone size measurement is a critical factor
influencing management decisions. In this study,
the mean stone size was 7.12 mm on USG and
7.63 mm on CT KUB, with CT detecting stones
approximately 0.51 mm larger than USG on
average. The majority of stones (70.2%) were
3.1-6 mm in size. While USG identified 14.28%
of stones smaller than 3 mm, its limitations in
detecting these small calculi were evident. This
finding aligns other studies which reported that
USG often misses smaller stones.:
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CT's ability to detect stones smaller than 3 mm
underscores its superior sensitivity, with a
statistically significant association between
stone sizes measured by USG and CT (p<0.001)
as we found in present study.

Stone location and detection challenges are
important factor in clinical practice. In present
study, CT outperformed USG in detecting stones
across all anatomical locations. USG detected 56
calculi in the kidneys with 82.4% accuracy, 20 in
the upper ureter (74.1% accuracy), 5 in the mid-
ureter (25% accuracy), and 36 in the lower ureter
(81.8% accuracy). Mid-ureter stones were
particularly challenging for USG to detect, which
is consistent with findings that mid-ureter stones
often remain undetected by USG.*7

CT's superiority lies in its ability to visualize
stones across all urinary tract regions and to
differentiate between stones and other
calcifications, such as phleboliths, using specific
signs like the soft-tissue rim and comet-tail
sign.’®!® Moreover, CT can detect secondary
signs of obstruction, including hydronephrosis,
perinephric stranding, and dilatation of the
collecting system, enhancing its diagnostic
utility. 118

The role of CT in urolithiasis imaging offers
unparalleled advantages including the ability to
detect radiolucent stones like uric acid and
cystine stones and accurate measure of stone
attenuation values (>200 HU) to distinguish
stones from surrounding tissues.5
Multidetector-CT also provides high-resolution
reformatted images, facilitating precise
localization of stones within the urinary tract. Its
role extends to identifying post-intervention
residual stones, differentiating stones from
stents, and evaluating secondary signs of
obstruction.

Some of the notable limitations of CT are stones
with soft-tissue attenuation like matrix or
indinavir stones can be missed.!® However, these
instances are rare and do not significantly impact
CT's overall diagnostic superiority.

Factors influencing USG findings for its
diagnostic accuracy include operator expertise,
patient body habitus, and the presence of bowel

gas or calcifications obscuring visualization.?23

Despite these limitations, USG remains a
valuable tool for initial assessment due to its
safety, accessibility, and lack of ionizing radiation.
However, its role in urolithiasis diagnosis is
largely complementary to CT rather than
standalone.

Ultrasound remains a valuable, non-invasive,
and accessible first-line modality, especially in
cases with low clinical suspicion or for patients
from low socioeconomic backgrounds. This
study emphasizes the complementary roles of
USG and CT, advocating for tailored imaging
approaches based on clinical needs. While USG
is limited in detecting smaller stones and
ureteric calculi, it is effective for hydronephrosis
evaluation. Further research is essential to
optimize imaging strategies, reduce radiation
exposure, and enhance cost-effectiveness for
patient care.

Limitations of the present study are variability in
operator skill and patient factors, such as obesity
or anatomical anomalies, could have influenced
USG findings. Additionally, stone migration or
size changes between USG and CT scans may
have introduced discrepancies. Also, the
recruitment of participants from a single centre
and the pragmatic constraints of achieving the
target sample size may limit the generalizability
of findings to broader populations or diverse
clinical settings.

Expanding the study to multiple centres and
including larger sample sizes could provide more
robust data and generalizable conclusions.
Further research is essential to optimize imaging
strategies, reduce radiation exposure, and
enhance cost-effectiveness for patient care.

Conclusion

In conclusion, non-contrast CT KUB stands out
for diagnosing urolithiasis, offering superior
accuracy and reliability across all stone sizes and
locations. However, ultrasound remains a
valuable, non-invasive, and accessible first-line
modality. Research on optimizing imaging
strategies, radiation exposure, and cost-
effectiveness for patient care will add value.

Journal of Chitwan Medical College. 2025;15(51):74-81.

WWW.jcmc.com.np 79



General section

Gharti et al. USG vs. low-dose CT for urolithiasis

Original article

Author contribution

Concept design: RG; Acquisition, analysis,
interpretation of data: RG, ST; Drafting of
manuscript: RG, ST, MT; Revision, review- RG, ST,
MT, SL; Final approval of the version to be
published and accountable for all aspects of the
work: RG, ST, MT, SL.

Acknowledgement

We sincerely thank Prof. Dr. Sadhan Mukhi,
Associate Prof. Dr. Sanju Rawal, and Dr. Rajendra
KC for their invaluable guidance, expertise, and
support, which were instrumental in the
successful completion of this research.

Conflict of Interest

None

Funding

None

Supplementary material

The data and supplementary material that
support the findings of this study are available
from the corresponding author upon reasonable
request.

References

1. Paudel S, Lall Shrestha S, Mahato S, Kayastha P,
Suwal S. Comparison Between Computed
Tomography and Ultrasonography in Detection

of Urinary Tract Calculi.2020;3(3). Google
Scholar Full Text

2. Sandhu MS, Gulati A, Saritha J, Nayak B.
Urolithiasis: Comparison of diagnostic

performance of digital tomosynthesis and
ultrasound. Which one to choose and when? Eur
J Radiol. 2018;105:25-31. DOI Google Scholar
PubMed Full Text

3. Liu Y, Chen Y, Liao B, et al. Epidemiology of
urolithiasis in Asia. Asian J Urol. 2018;5(4):205-
14. DOI Google Scholar PubMed Full Text

4. Sandhu M, Gulati A, Saritha J, Nayak B.
Urolithiasis: Comparison of  diagnostic
performance of digital tomosynthesis and
ultrasound. Which one to choose and when? Eur
JRadiol. 2018;105. DOI Google Scholar PubMed
Full Text

10.

11.

12.

13.

14.

15.

Kambadakone AR, Eisner BH, Catalano OA,
Sahani D V. New and evolving concepts in the
imaging and management of urolithiasis:
Urologists’ perspective. Radiographics.
2010;30(3):603-23. DOI Google Scholar PubMed
Full Text

Ather MH, Jafri AH, Sulaiman MN. Diagnostic
accuracy of ultrasonography compared to
unenhanced CT for stone and obstruction in
patients with renal failure. BMC Med Imaging.
2004;4. DOI Google Scholar PubMed Full Text
Niemann T, Kollmann T, Bongartz G. Diagnostic
performance of low-dose CT for the detection of
urolithiasis: A meta-analysis. American Journal of
Roentgenology.  2008;191(2):396-401.  DOI
Google Scholar PubMed Full Text

Elkoushy MA, Andonian S. Lifetime Radiation
Exposure in Patients  with Recurrent
Nephrolithiasis. Curr Urol Rep. 2017;18(11):85.
DOI Google Scholar PubMed Full Text
Schmidt-Holtz J, Lagmani A, Butscheidt S, et al.
Iterative Model Reconstruction (IMR) in MDCT
below 2 mSv for the Detection of Urinary Calculi:
Diagnostic Accuracy and Image Quality in
Comparison to Filtered Back-Projection and 4th
Generation lterative Reconstruction (iDose4).
ROFo-Fortschritte auf dem  Gebiet der
Rontgenstrahlen und der  Bildgebenden
Verfahren. 2018;190(7):630-6. DOl Google
Scholar PubMed Full Text

Middleton WD, Dodds WJ, Lawson TL, Foley WD.
Renal calculi: sensitivity for detection with US.
Radiology. 1988 Apr;167(1):239-44. DOI Google
Scholar PubMed Full Text

King Ill W, Kimme-Smith C, Winter J. Renal Stone
Shadowing: An Investigation of Contributing
Factors’. DOI Google Scholar PubMed Full Text
Fowler KAB, Locken JA, Duchesne JH, Williamson
MR. US for detecting renal calculi with
nonenhanced CT as a reference standard.
Radiology. 2002;222(1):109-13. DOl Google
Scholar Full Text

Paudel N, Sharma P, Sharma BR, Sharma K,
Parajuli 'S, Timilsina K. Comparison of
ultrasonography and computed tomography in
detecting urolithiasis in a teaching hospital of
Kaski district. Journal of Gandaki Medical
College-Nepal. 2022;15(1):23-7. DOl Google
Scholar Full Text

Pracha M, Fatima A, Alakozai N, et al. THE
COMPARATIVE STUDY TO DETECT RENAL &
URINARY TRACT CALCULI (NEPHROLITHIASIS
AND UROLITHIASIS) ON ULTRASOUND AND CT.
Google Scholar Full Text

Smith-Bindman R, Aubin C, Bailitz J, et al.
Ultrasonography versus Computed Tomography
for Suspected Nephrolithiasis. New England

Journal of Chitwan Medical College. 2025;15(51):74-81.

WWW.jcmc.com.np 80


https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Paudel+S,+Lall+Shrestha+S,+Mahato+S,+Kayastha+P,+Suwal+S.+Comparision+Between+Computed+Tomography+and+Ultrasonography+in+Detection+of+Urinary+Tract+Calculi.+Vol+3.+www.jkahs.org.np&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Paudel+S,+Lall+Shrestha+S,+Mahato+S,+Kayastha+P,+Suwal+S.+Comparision+Between+Computed+Tomography+and+Ultrasonography+in+Detection+of+Urinary+Tract+Calculi.+Vol+3.+www.jkahs.org.np&btnG=
http://jkahs.org.np/jkahs/index.php/jkahs/article/view/319/211
https://doi.org/10.1016/j.ejrad.2018.05.017
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Sandhu+MS,+Gulati+A,+Saritha+J,+Nayak+B.+Urolithiasis:+Comparison+of+diagnostic+performance+of+digital+tomosynthesis+and+ultrasound.+Which+one+to+choose+and+when?+Eur+J+Radiol.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/30017289/
https://www.researchgate.net/profile/Brusabhanu-Nayak-2/publication/325199462_Urolithiasis_Comparison_of_diagnostic_performance_of_digital_tomosynthesis_and_ultrasound_Which_one_to_choose_and_when/links/5f2c2401a6fdcccc43ade928/Urolithiasis-Comparison-of-diagnostic-performance-of-digital-tomosynthesis-and-ultrasound-Which-one-to-choose-and-when.pdf
https://doi.org/10.1016/j.ajur.2018.08.007
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Liu+Y,+Chen+Y,+Liao+B,+et+al.+Epidemiology+of+urolithiasis+in+Asia.+Asian+J+Urol.+2018;5(4):205-214.&btnG=
https://pubmed.ncbi.nlm.nih.gov/30364478/
https://www.sciencedirect.com/science/article/pii/S2214388218300729
https://doi.org/10.1016/j.ejrad.2018.05.017
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Sandhu+M,+Gulati+A,+Saritha+J,+Nayak+B.+Urolithiasis:+Comparison+of+diagnostic+performance+of+digital+tomosynthesis+and+ultrasound.+Which+one+to+choose+and+when?+Eur+J+Radiol.+2018;105.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/30017289/
https://linkinghub.elsevier.com/retrieve/pii/S0720-048X(18)30181-5
https://doi.org/10.1148/rg.303095146
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Kambadakone+AR,+Eisner+BH,+Catalano+OA,+Sahani+D+V.+New+and+evolving+concepts+in+the+imaging+and+management+of+urolithiasis:+Urologists%E2%80%99+perspective.+Radiographics.+2010;30(3):603-623.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/20462984/
https://pubs.rsna.org/doi/10.1148/rg.303095146?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1186/1471-2342-4-2
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Ather+MH,+Jafri+AH,+Sulaiman+MN.+Diagnostic+accuracy+of+ultrasonography+compared+to+unenhanced+CT+for+stone+and+obstruction+in+patients+with+renal+failure.+BMC+Med+Imaging.+2004;4.&btnG=
https://pubmed.ncbi.nlm.nih.gov/15283870/
https://link.springer.com/article/10.1186/1471-2342-4-2
https://doi.org/10.1186/1471-2342-4-2
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Niemann+T,+Kollmann+T,+Bongartz+G.+Diagnostic+performance+of+low-dose+CT+for+the+detection+of+urolithiasis:+A+meta-analysis.+American+Journal+of+Roentgenology.+2008;191(2):396-401.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/15283870/
https://pmc.ncbi.nlm.nih.gov/articles/pmid/15283870/
https://doi.org/10.1007/s11934-017-0731-6
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Elkoushy+MA,+Andonian+S.+Lifetime+Radiation+Exposure+in+Patients+with+Recurrent+Nephrolithiasis.+Curr+Urol+Rep.+2017;18(11):85.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/28900827/
https://www.researchgate.net/profile/Mohamed-Elkoushy/publication/319652144_Lifetime_Radiation_Exposure_in_Patients_with_Recurrent_Nephrolithiasis/links/59cff99fa6fdcc181ace09c8/Lifetime-Radiation-Exposure-in-Patients-with-Recurrent-Nephrolithiasis.pdf
https://doi.org/10.1055/s-0044-100724
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Schmidt-Holtz+J,+Laqmani+A,+Butscheidt+S,+et+al.+Iterative+Model+Reconstruction+(IMR)+in+MDCT+below+2+mSv+for+the+Detection+of+Urinary+Calculi:+Diagnostic+Accuracy+and+Image+Quality+in+Comparison+to+Filtered+Back-Projection+and+4th+Generation+Iterative+Reconstruction+(iDose4).+RoFoFortschritte+auf+demGebiet+der+Rontgenstrahlen+und+der+BildgebendenVerfahren.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Schmidt-Holtz+J,+Laqmani+A,+Butscheidt+S,+et+al.+Iterative+Model+Reconstruction+(IMR)+in+MDCT+below+2+mSv+for+the+Detection+of+Urinary+Calculi:+Diagnostic+Accuracy+and+Image+Quality+in+Comparison+to+Filtered+Back-Projection+and+4th+Generation+Iterative+Reconstruction+(iDose4).+RoFoFortschritte+auf+demGebiet+der+Rontgenstrahlen+und+der+BildgebendenVerfahren.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/29966156/
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0044-100724
https://doi.org/10.1148/radiology.167.1.3279456
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Middleton+WD,+Dodds+WJ,+Lawson+TL,+Foley+WD.+Renal+calculi:+sensitivity+for+detection+with+US.+Radiology.+1988+Apr;167(1):239-44.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Middleton+WD,+Dodds+WJ,+Lawson+TL,+Foley+WD.+Renal+calculi:+sensitivity+for+detection+with+US.+Radiology.+1988+Apr;167(1):239-44.&btnG=
https://pubmed.ncbi.nlm.nih.gov/3279456/
https://pubs.rsna.org/doi/10.1148/radiology.167.1.3279456?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1148/radiology.154.1.3880605
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=King+III+W,+Kimme-Smith+C,+Winter+J.+Renal+Stone+Shadowing:+An+Investigation+of+Contributing+Factors%E2%80%99.&btnG=
https://pubmed.ncbi.nlm.nih.gov/3880605/
https://pubs.rsna.org/doi/10.1148/radiology.154.1.3880605?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1148/radiol.2221010453
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Fowler+KAB,+Locken+JA,+Duchesne+JH,+Williamson+MR.+US+for+detecting+renal+calculi+with+nonenhanced+CT+as+a+reference+standard.+Radiology.+2002;222(1):109-113.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Fowler+KAB,+Locken+JA,+Duchesne+JH,+Williamson+MR.+US+for+detecting+renal+calculi+with+nonenhanced+CT+as+a+reference+standard.+Radiology.+2002;222(1):109-113.+&btnG=
https://pubs.rsna.org/doi/epdf/10.1148/radiol.2221010453
https://doi.org/10.3126/jgmcn.v15i1.42900
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Paudel+N,+Sharma+P,+Sharma+BR,+Sharma+K,+Parajuli+S,+Timilsina+K.+Comparison+of+ultrasonography+and+computed+tomography+in+detecting+urolithiasis+in+a+teaching+hospital+of+Kaski+district.+Journal+of+Gandaki+Medical+College-Nepal.+2022;15(1):23-27.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Paudel+N,+Sharma+P,+Sharma+BR,+Sharma+K,+Parajuli+S,+Timilsina+K.+Comparison+of+ultrasonography+and+computed+tomography+in+detecting+urolithiasis+in+a+teaching+hospital+of+Kaski+district.+Journal+of+Gandaki+Medical+College-Nepal.+2022;15(1):23-27.&btnG=
https://nepjol.info/index.php/JGMCN/article/download/42900/35124
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Pracha+M,+Fatima+A,+Alakozai+N,+et+al.+THE+COMPARATIVE+STUDY+TO+DETECT+RENAL+&+URINARY+TRACT+CALCULI+(NEPHROLITHIASIS+AND+UROLITHIASIS)+ON+ULTRASOUND+AND+CT.+&btnG=
https://books.google.com.np/books?hl=en&lr=&id=gqLUEAAAQBAJ&oi=fnd&pg=PA17&dq=Pracha+M,+Fatima+A,+Alakozai+N,+et+al.+THE+COMPARATIVE+STUDY+TO+DETECT+RENAL+&ots=-rrdEpXza3&sig=WrL6ylaASfaJoWn-Jhn-jaPVH_c&redir_esc=y

General section

Gharti et al. USG vs. low-dose CT for urolithiasis

Original article

16.

17.

18.

19.

Journal of Medicine. 2014;371(12):1100-10. DOI
Google Scholar PubMed Full Text

16 Alshoabi S, Alhamodi D, Gameraddin M,
Babiker M, Omer A, Al-Dubai S. Gender and side
distribution of urinary calculi using ultrasound
imaging. J Family Med Prim Care.
2020;9(3):1614. DOI Google Scholar PubMed
Full Text

Dalla Palma L, Pozzi-Mucelli R, Stacul F. Present-
day imaging of patients with renal colic. Eur
Radiol. 2001;11(1):4-17. DOl Google Scholar
PubMed Full Text

Ege G, Akman H, Kuzucu K, Yildiz S. Acute
ureterolithiasis: incidence of secondary signs on
unenhanced helical CT and influence on patient
management. Clin Radiol. 2003;58(12):990-4.
DOl Google Scholar PubMed Full Text
Kawashima A, Sandler CM, Boridy IC, Takahashi
N, Benson GS, Goldman SM. Unenhanced helical
CT of ureterolithiasis: value of the tissue rim sign.

20.

21.

22.

23.

AJR Am J Roentgenol. 1997;168(4):997-1000.
DOI Google Scholar PubMed Full Text

Noble VE, Brown DFM. Renal ultrasound. Emerg
Med Clin North Am. 2004;22(3):641-59. DOI
PubMed Full Text

Kondekar S, Minne |. Comparative Study of
Ultrasound and Computerized Tomography for
Nephrolithiasis Detection. International Journal
of Contemporary Medicine, Surgery and
Radiology. 2020;5(2). DOI Google Scholar Full
Text

Alahmadi A, Aljuhani F, Alshoabi S, Aloufi K,
Alsharif W, Alamri A. The gap between
ultrasonography and computed tomography in
measuring the size of urinary calculi. J Family
Med Prim Care. 2020;9(9):4925. DOl Google
Scholar PubMed Full Text

Patel D, Patel U. Urolithiasis: the role of imaging.
Trends in Urology & Men’s Health. 2012;3(3):25-
8. Google Scholar Full Text

Journal of Chitwan Medical College. 2025;15(51):74-81.

WWW.jcmc.com.np 81


https://doi.org/10.1056/nejmoa1404446
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Smith-Bindman+R,+Aubin+C,+Bailitz+J,+et+al.+Ultrasonography+versus+Computed+Tomography+for+Suspected+Nephrolithiasis.+New+England+Journal+of+Medicine.+2014;371(12):1100-1110.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/25229916/
https://www.nejm.org/doi/10.1056/NEJMoa1404446?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200www.ncbi.nlm.nih.gov
https://doi.org/10.4103/jfmpc.jfmpc_1153_19
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Alshoabi+S,+Alhamodi+D,+Gameraddin+M,+Babiker+M,+Omer+A,+Al-Dubai+S.+Gender+and+side+distribution+of+urinary+calculi+using+ultrasound+imaging.+J+Family+Med+Prim+Care.+2020;9(3):1614.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/32509660/
https://journals.lww.com/jfmpc/fulltext/2020/09030/gender_and_side_distribution_of_urinary_calculi.57.aspx
https://doi.org/10.1007/s003300000589
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Dalla+Palma+L,+Pozzi-Mucelli+R,+Stacul+F.+Present-day+imaging+of+patients+with+renal+colic.+EurRadiol.+2001;11(1):4-17.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/11194915/
https://dx.doi.org/10.1007/s003300000589
https://doi.org/10.1016/s0009-9260(03)00294-0
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Ege+G,+Akman+H,+Kuzucu+K,+Yildiz+S.+Acute+ureterolithiasis:+incidence+of+secondary+signs+on+unenhanced+helical+CT+and+influence+on+patient+management.+Clin+Radiol.+2003;58(12):990-994.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/14654033/
https://pubmed.ncbi.nlm.nih.gov/14654033/
https://doi.org/10.2214/ajr.168.4.9124157
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Kawashima+A,+Sandler+CM,+Boridy+IC,+Takahashi+N,+Benson+GS,+Goldman+SM.+Unenhanced+helical+CT+of+ureterolithiasis:+value+of+the+tissue+rim+sign.+AJR+Am+J+Roentgenol.+1997;168(4):997-1000.&btnG=
https://pubmed.ncbi.nlm.nih.gov/9124157/
https://www.ajronline.org/doi/10.2214/ajr.168.4.9124157
https://doi.org/10.1016/j.emc.2004.04.014
https://pubmed.ncbi.nlm.nih.gov/15301843/
https://linkinghub.elsevier.com/retrieve/pii/S0733862704000446
http://dx.doi.org/10.21276/ijcmsr.2020.5.2.2
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Kondekar+S,+Minne+I.+Comparative+Study+of+Ultrasound+and+Computerized+Tomography+for+Nephrolithiasis+Detection.+International+Journal+of+Contemporary+Medicine,+Surgery+and+Radiology.+2020;5(2).&btnG=
https://www.ijcmsr.com/uploads/1/0/2/7/102704056/ijcmsr_426.pdf
https://www.ijcmsr.com/uploads/1/0/2/7/102704056/ijcmsr_426.pdf
https://doi.org/10.4103/jfmpc.jfmpc_742_20
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Alahmadi+A,+Aljuhani+F,+Alshoabi+S,+Aloufi+K,+Alsharif+W,+Alamri+A.+The+gap+between+ultrasonography+and+computed+tomography+in+measuring+the+size+of+urinary+calculi.+J+Family+Med+Prim+Care.+2020;9(9):4925.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Alahmadi+A,+Aljuhani+F,+Alshoabi+S,+Aloufi+K,+Alsharif+W,+Alamri+A.+The+gap+between+ultrasonography+and+computed+tomography+in+measuring+the+size+of+urinary+calculi.+J+Family+Med+Prim+Care.+2020;9(9):4925.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/33209823/
https://pmc.ncbi.nlm.nih.gov/articles/pmid/33209823/
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Patel+D,+Patel+U.+Urolithiasis:+the+role+of+imaging.+Trends+in+Urology+&+Men%E2%80%99s+Health.+2012;3(3):25-28.+doi:10.1002/tre.265+Patel+D,+Patel+U.+Urolithiasis:+the+role+of+imaging.+Trends+in+Urology+&+Men%E2%80%99s+Health.+2012;3(3):25-28.+doi:10.1002/tre.265&btnG=
https://wchh.onlinelibrary.wiley.com/doi/pdf/10.1002/tre.265

