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Best Imaging Method for Detection of Renal Stones
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Abstract

The occurrence rate of nephrolithiasis has increased steadily. The development of stone in children depends on certain
physicochemical factors. Kidney stones are one of the challenges of pediatric nephrology. We brief reviewed the current literature on
the best diagnostic imaging to decrease the complication of nephrolithiasis, and we considered the areas that need future research.
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Introduction

The occurrence rate of nephrolithiasis has steadily in-
creased (1, 2). The urolithiasis is a common, sever painful,
and costly disease, with a high relapse probability (3-6).
The global outbreak of the disease has been 1% to 15%
(1). The reported prevalence of urolithiasis increases from
1% to 5% in Asia and 13% to 15% in the USA, although
even some Asian countries have a very high reported
prevalence of 20.1% (1, 4). Development of stone in chil-
dren depends on certain physicochemical factors (5, 6).
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The suspected etiologies are anatomic abnormalities, uri-
nary tract infection (UTI), metabolic disturbances, life-
style, diet, and lack of adequate use of fluids and drugs (7-
9). Kidney stones are one of the challenges of pediatric
nephrology (1, 9). According to the literature, calcium
stones are predominant renal stones comprising about
80% of all urinary calculi (1, 8). The recurrence rate of
nephrolithiasis is not well defined in patients with kidney
stones during childhood (1, 9), but the rate of recurrence is

1t What is “already known” in this topic:

Urolithiasis in childhood and adolescence has been
increasingly diagnosed. The reason for such an increase is not
clear, but is associated to a high relapse probability.
Appropriate assessment of the imaging way to diagnose kidney
stones in children can improve the safety of patients by
reducing side effect and long term complication.

— What this article adds:
We brief reviewed the current literature on the best diagnostic

imaging to decrease the complication of nephrolithiasis.
Although ultrasound is not as sensitive as the CT, it is usually a
very good method for the diagnosis of urolithiasis in children,
as it needs no radiation and no anesthesia, while providing
detailed anatomic information in addition to being cost—
effective and widely available. This study identified CT scan is
choice method for the diagnosis of urolithiasis in children but
effects of radiation, the risk may be higher in children
compared to adults.
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high (about 50% during 5 years) that is because of ineffi-
cacy of current methods in changing pathophysiology and
course of stone formation (3, 8). We brief reviewed the
current literature on the best diagnostic imaging to de-
crease the complication of nephrolithiasis, and we consid-
ered the areas that need future research.

Imaging Method to Detect Renal Stones in Children

Kidney stone imaging is a very important diagnostic
method in children (8). It is an initial step in deciding on
therapeutic options to use for the work up of kidney stones
(7-11). First diagnostic examinations, significantly de-
pending on imaging of the kidney and urinary tract should
reveal obstruction or stasis, urinary tract infection (UTI),
and abnormality of metabolic condition (8). The availabil-
ity of imaging, such as ultrasound (US), cause stones to be
incidentally diagnosed during the evaluation of nonspecif-
ic symptoms or unrelated problems. Individual clinical
symptom and composition of the stone should be consid-
ered in making decisions on the best imaging modality.
The imaging of urinary tract should sufficiently prevent
urinary stream stasis or obstruction related to a stone in
kidney and urinary tract (10-16). In children with suspect-
ed nephrolithiasis, US is a great diagnostic imaging, alt-
hough more discussion is needed in this respect (11).
KUB (kidney ureter bladder imaging), IVP (intravenous
pyelography), and noncontrast spiral computerized scan
(NSCT) are known as other imaging modalities (14). Alt-
hough US is not as sensitive as the computed tomography
(CT), it is usually a very good method for the diagnosis of
urolithiasis in children, as it needs no radiation or anesthe-
sia, while providing detailed anatomic information in ad-
dition to being cost-effective and widely available (9, 10).
NSCT of the abdomen and pelvis consistently provides
the most accurate diagnosis and a good standard method
for detection of nephrolithiasis, and also exposes children
to ionizing radiation (12). The measurement of the stone
size by US is less reproducible compared with CT; thus,
applying it for active monitoring of metabolic stone for-
mation may be gradually reduced (14). In children with
refractory urolithiasis symptoms but without clear evi-
dence of a stone, NSCT scan is recommended (8, 15).
Although the risk of cancer in a single CT imaging for
kidney stones is not high, the cumulative risk is higher for
the ones undergoing repeated research (12). Additionally,
because of a longer life expectancy and the sensitivity of
developing tissues to the effects of radiation, the risk may
be higher in children compared with adults (16, 17). CT
scan, while providing detailed anatomic information, is
sensitive to very small stones (17). Recently, low-dose
radiations CT techniques have been considered for the
diagnosis of renal stones (16). The success of US depends
on the observer’s mastery (9, 16). Ultrasonography is suf-
ficient in most cases; however, US may not diagnose uri-
nary tract stones in up to 40% of patients (14). Some prob-
lems in the US include very small stones, thin papillary or
calyceal stones, and lower ureteral stones, especially in
neonate’s preterm infants (15). Also, the Tamm-Horsfall
protein deposits within the renal calyces may seem like
nephrocalcinosis (15). Furthermore, in neonates, the high
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echogenicity of the renal cortex may occur; therefore,
cortical nephrocalcinosis can be hard to detect (15). Alt-
hough KUB may detect stones, it does not have high sen-
sitivity and leads to diagnosis in 44% to 77% of cases
(15). KUB accompanied with US helps clinicians detect
and observe renal stones. Many stones include elements of
compound calcium, and therefore are easily visible on x-
ray. Small stones, ureteral stones, radiation exposure, and
the need to preparation are some challenges of the KUB
(8, 16). Calcium oxalate or calcium phosphate stones are
very radio-dense, thus, they are readily seen by both U
and CT. Their observability on imaging studies depends
on the stone’s composition. The stones composed of cal-
cium oxalate or calcium phosphate result in a very dense
image on x-ray and CT scans. Struvite and cystine stones
have intermediate radiodensity. Uric acid, xanthine, 2, 8
dihydroxyadenine, and orotic acid stones are radiolucent
by conventional radiography, but visible by ultrasonogra-
phy or unenhanced CT (15, 17). Except for indinavir
stones, the size and location of stones, CT scan is rapid
and nearly 100% sensitive and specific (17).

However, in case of obstruction and non-opaque or low-
density stones requiring careful delineation, and a need to
details of urinary contrast agents are necessary. The most
common ureteral calcification is a stone that has moved
down from the kidney. These stones typically become
impacted at narrow anatomic sites and are hard to detect,
when they create altitude with bony structures, such as the
sacrum. Ultrasonography fails to detect a ureteral stone (8)
but CT scan is a better method of diagnosis (16, 17). The
color doppler twinkling artifact can be used when the re-
sults for stones in B mode ultrasonography are not suffi-
cient (10, 13). IVP is rarely prescribed for patients with
renal stone, but in some cases, it can contribute to deter-
mine the anatomy of calyces and pelvis before surgery.
Some disadvantages of IVP in children with nephrolithia-
sis are contrast nephropathy, radiation exposure, unavaila-
bility, and the need to preparation (16).
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