ORIGINAL ARTICLE

EFFICACY OF ULTRASOUND IN DETECTING RENAL CALCULI KEEPING
NON-ENHANCED COMPUTED TOMOGRAPHY AS A
REFERENCE STANDARD

Sybil Rose", Talat Hussain Toor', Asma Aslam', Esha Hashmi', Ambreen Sadaf', Rana Muhammad Athar*
1. Superior University, Lahore, Punjab, Pakistan.

ABSTRACT

Renal calculi is an emergency condition and must be diagnosed to evaluate the presence and location of renal calculi as early

as possible.To evaluate the efficacy of ultrasound in detecting renal calculi keeping non-enhanced computed tomography

as a reference standard.An analytical cross-sectional study was performed at Gurki Trust Hospital, Lahore. All patients

with suspicion of renal calculi were included, while patients with polycystic disease, dialysis, ureteric stricture, and those who

refused to give informed consent were excluded. Ultrasound was performed bilaterally, focusing on ureters. 16 slice Computer

tomography scanner was used to perform computer tomography scan.Out of 121 patients, 46 (38%) females and 75 (62%) males

were examined, on ultrasound, 74 (61.2%) patients had no evidence of renal calculi,while 47 (38.8%) were reported with presence

of renal calculi, on contrary, CT scan was performed on same patients showing, 108 (89.3%) with renal calculi and 13 (10.7%) with

no evidence of renal calculi. The transabdominal ultrasonography showed an accuracy 83.47%, sensitivity 74.6%, specificity 69.6%,

PPV (positive predictive value) 97.8% and NPV (negative predictive value) 37.9%. Efficacy of ultrasound is comparable to CT, therefore

can be considered as an alternative method when CT scan is unavailable or cannot be performed, i.e.; pregnant female. Moreover,

ultrasound is cost effective, easily available modality and without radiation exposure, hence making it more appropriate for both initial and

follow-up evaluations.

Keywords: Non-enhanced Computed Tomography, Renal Calculi, Radiation, Ultrasound.

INTRODUCTION

Renal calculi are a serious medical condition which affects males 12% and
females 7% globally, risk is increased due to family history of renal calculi’. In
Pakistan, renal calculi are the 6th most frequently treated disease’. Up to 6% of
females are predicted to develop single or multiple episodes of renal calculi
during their life and 50% chances of recurrence between the age range of 35 -

45°. According to American guideline, normal function of kidneys is important for
renin-angiotensin-aldosterone system’. Renal calculi cause flank pain, dysuria,
hematuria resulting from urinary stasis, causing obstruction, low urine volume
as result of dehydration, high nutritional factors such as calcium oxalate and
sodium intake, urinary tract infections (UTI), systemic acidosis, drugs, and less
commonly genetic factors such as cystinuria, affecting 1 out of 11 people at
some point in their lives, males are more prevalent as compared to females 2:1°.
Fever, UTI, chills, nausea and vomiting are also reported in patients with renal
calculi, if not treated complications can occur, if calculi are impacted in ureter,
disrupting the urine flow resulting in severe UTI or chronic kidney disease
(CKD)". Ultrasound is an initial modality used to evaluate renal calculi and can
also be used as follow up scans, sensitivity, and specificity of ultrasound for the
evaluation of renal calculi can vary depending on the patient lifestyle, size of
calculus and technique used to scan by the operator, with the addition of an x-
ray of kidney, ureter, and bladder (KUB) abdomen, ultrasonography becomes
more sensitive for the detection of renal calculi’. CT KUB is considered as a
reference standard for the detection of renal calculi, however, it has several
limitations, such as a lack of spatial resolution, which might depict subtle calculi
and stone pieces incorrectly’. If CT scan is performed multiple times for follow up
studies it contributes in exposure radiation doses, although, Low dose protocols
are practiced to reduce the biological effects due to radiation®. The use of CT
KUB for the detection of renal calculi is still relatively new in Pakistan; because
of unavailability, lack of knowledge regarding scanning techniques and is
expensive comparable to ultrasound®. The aim of our study was to evaluate the
diagnostic accuracy of ultrasonography for the detection of renal calculi to avoid
radiation risk, in infants and pregnant females.

MATERIALS AND METHODOLOGY

An analytical cross-sectional study was performed using non-probability
convenient technique at Gurki Trust Hospital, Lahore from 2018 to 2022, after
the approval of Institutional Review Board (IRB), at Superior University, Lahore.
All patients with suspicion of renal calculi were included, while patients with
polycystic disease, dialysis, ureteric stricture, and those who refused to give
informed consent were excluded. Ultrasound was performed bilaterally,
focusing on ureters. 16 slice CT scanner was used to perform CT scan.

RESULTS

Out of 121 patients, 46 (38%) females and 75 (62%) males were examined.
Presenting with flank pain, oliguria, hematuria, and fever. On ultrasound, 74
(61.2%) patients had no evidence of renal calculi, while 47 (38.8%) were
reported with presence of renal calculi, on contrary, CT scan was performed on
same patients showing, 108 (89.3%) with renal calculi and 13 (10.7%) with no
evidence of renal calculi. The transabdominal ultrasonography showed an
accuracy 83.47%, sensitivity 74.6%, specificity 69.6%, PPV 97.8% and NPV
37.9%.

DISCUSSION

The present study included, 121 patients, female 46 (38%), while the male 75
(62%). On ultrasound, 47 (38.8%) patients were detected with renal calcul,
while 74 (61.2%) patients had no evidence of renal calculi. On CT scan, it was
observed that out of 121, 108 (89.3%) were positive for the presence of renal
calculi, whilst 13 (10.7%) were negative for stone detection. The transabdominal
ultrasonography demonstrated a sensitivity 74.6%, specificity 69.6%, positive
predictive value (PPV) 97.8%, negative predictive value (NPV) 37.9%, and an
overallaccuracy 83.47%.

Transabdominal sonography can detect renal calculi, proximal vesicoureteral
junction, and urine bladder, as well as the obstructions size and intensity,
intestinal gas shadows obscure the ureter, reducing vision, ultrasound findings
combined with abdominal X-rays can improve diagnosis accuracy, although
other emerging methods like contrast medium and transrectal or transvaginal
sonography may increase diagnosis accuracy™. According to our study,
transabdominal ultrasonography is a reliable renal calculi diagnosis method,

especially for pregnant women and children _Maodern methods and equipment
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together with intravenous contrast material, may improve ultrasonography renal
calculi detection capabilities”. Some radiologists choose ultrasound for renal
stone assessment due to its non-invasiveness, cost, and lack of radiation™.

In 2019, Altaf et al., conducted a systematic review in a sample of 250 patients
who reported with lumbar discomfort and concluded that computed tomography
(CT) is the most effective and dependable technology for detecting renal calculi.
However, they also observed that ultrasound can be a preferable alternative to
CT in order to reduce the radiation exposure dose. The diagnostic use of
ultrasound in accurately detecting uretheral stones is limited. In order to mitigate
the potential variability introduced by operator dependence, it is customary for
patients exhibiting symptoms of renal colic to undergo a plain CT (KUB)
examination®,

Maryam et al. (2022) observed comparable results, with a sensitivity 65%,
specificity 72.09%, positive predictive value (PPV) 79.66%, negative predictive
value (NPV) 55.36 %, and diagnostic accuracy 67.83%".

Agsa Rao et al., (2021) showed in a total of 121 patients, 82 (67.8%) females,
whilst 39 (32.2%) males. On ultrasound, 61 (50.4%) were found to have ureteric
calculi, whilst the remaining 60 (49.6%) did not show any presence of ureteric
calculi. On CT scan, it was seen that out of the total number of patients, 110
(90.9%) were found to have ureteric calculi, whereas 11 (9.1%) did not show any
presence of ureteric calculi. The statistical analysis indicated that this difference
was not statistically significant, as the p-value >0.05. The transabdominal
ultrasonography had a sensitivity 58.62%, specificity 56.76%, positive
predictive value (PPV) 51.52%, negative predictive value (NPV) 63.64%, and
diagnostic accuracy 57.68%".

In a study conducted by Dalla Palma et al., (2001) a total of 120 patients
presenting with renal colic were assessed using ultrasound (US) and plain
radiographs, revealed a sensitivity 95% but a specificity 67%. In the study, the
United States (US) cases were categorized as positive for ureteric colic if they
exhibited the presence of calculi or hydronephrosis. In the present investigation,
only instances where there was a clear manifestation of ureteral calculi were
categorized as positive, and our findings indicate a notable specificity 95%. In
the present investigation, computed tomography (CT) and ultrasound imaging
techniques exhibited comparable levels of sensitivity in the detection of ureteral
calculi”’.

In our perspective, abdominal ultrasonography exhibits a multitude of
advantages as a diagnostic modality for identifying ureteric calculi, particularly
in the context of pregnant females and newborns, as well as for subsequent
monitoring purposes. The utilization of novel methodologies and advanced
instrumentation, in conjunction with the expertise of sonographers, has the
potential to enhance the diagnostic accuracy of ultrasonography in detecting
ureteric calculi.

CONCLUSION

In the study, out of 121 patients, 46 (38%) were females and 75 (62%) were
males. The patients were examined for the presenting symptoms of flank pain,
oliguria, hematuria, and fever.

On ultrasound, 74 (61.2%) patients showed no evidence of renal calculi, while
47 (38.8%) were reported to have renal calculi. However, CT scans performed
on the same patients revealed 108 (89.3%) with renal calculi and 13 (10.7%)
with no evidence of renal calculi.

Transabdominal ultrasonography demonstrated an accuracy of 83.47%,
sensitivity of 74.6%, specificity of 69.6%, positive predictive value (PPV) of
97.8%, and negative predictive value (NPV) of 37.9%.

Efficacy of ultrasound is comparable to CT, therefore can be considered as an
alternative method when CT scan is unavailable or cannot be performed, i.e.;
pregnant female. Moreover, ultrasound is cost effective, easily available
modality and without radiation exposure, hence making it more appropriate for
both initial and follow-up evaluations.

Recommendation:

More similar studies needed for the pregnant and small children.
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IMAGE

Figure 2: CT scan showing calculus in left Vesicoureteric Junction (VUJ).
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