
C

1. 

2. 

3. 

 
 

 
Bri
http
Med

Med 

 

_______________
Corresponding auth
 
Department of P
Medical Sciences, 
Pediatric Clinical 
Qom University of
Department of In
University of Medi

 

 
Best Ima

Mohsen Akha
 
 Received: 23 O

Abstract 
    The occurre
physicochemic
the best diagno
 
Keywords: Ne
 
Conflicts of Interes
Funding: None 
 
*This work has bee
  Copyright© Iran 
 
Cite this article
Dec);35:160. http
 
 

Introducti
The occurr

creased (1, 2)
and costly di
The global ou
(1). The repor
1% to 5% in 
even some A
prevalence of
dren depends

ief Commu
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Majid Mosa

Pediatric Nephrolog
Qom, Iran 
Research of Deve

f Medical Sciences, 
nternal Medicine, N
ical Sciences, Tehra

aging Me

avan Sepahi1,2

Oct 2020            

ence rate of n
cal factors. Kidn
ostic imaging to

ephrolithiasis, C

st: None declared 

en published under
University of Medi

e as: Akhavan S
ps://doi.org/10.47

on 
rence rate of 
). The urolithia
sease, with a 
utbreak of th
rted prevalenc
Asia and 13%

Asian countri
f 20.1% (1, 4)
s on certain p

unication 
ac.ir   
al of the Islam

ran. 2021(3 Dec)

_ 
avimovahed, Moosa

gy, School of Me

lopment Center, H
Qom, Iran 
Nephrology Ward, 

an, Iran 

  

ethod for
2, Majid Mosav

        Published

nephrolithiasis 
ney stones are o

o decrease the c

Children, Physic

r CC BY-NC-SA 1.0 li
ical Sciences  

epahi M,  Mosav
7176/mjiri.35.160

nephrolithias
asis is a comm
high relapse 

e disease has
ce of urolithia
% to 15% in t
ies have a ve
). Developmen
physicochemi

 
mic Republic

;35.160. https://d

avimovahed@tums.

edicine, Qom Univ

Hazrat Masoumeh 

Baharloo Hospita

r Detecti

vimovahed3*

: 3 Dec 2021 

has increased
one of the chal
omplication of 

cochemical Fac

icense. 

vimovahed M. Be
0  

is has steadily
mon, sever pai

probability (
 been 1% to 

asis increases 
the USA, alth
ery high repo
nt of stone in 
cal factors (5

c of Iran (MJ

doi.org/10.47176/

.ac.ir 

versity of 

Hospital, 

l, Tehran 

 
↑W
Uro
inc
cle
Ap
sto
red
 
→

We
ima
Alt
ver
as 
det
eff
cho
eff
com

 

ion of Re
 

       

 

d steadily. The
llenges of pedia
f nephrolithiasis

ctors 

est Imaging Meth

y in-
inful, 
(3-6). 
15% 
from 

hough 
orted 
chil-

5, 6). 

The 
nary
style
9). K
neph
ston
80%
neph
ston

IRI) 

/mjiri.35.160  

What is “already
olithiasis in 

creasingly diagn
ar, but is a

ppropriate asses
nes in childre

ducing side effe

→What this artic
e brief reviewe
aging to decr
though ultrasou
ry good method
it needs no ra

tailed anatomic
fective and wide
oice method fo
fects of radiat
mpared to adult

enal Ston

e development
atric nephrology
s, and we consid

hod for Detection 

suspected eti
y tract infecti
e, diet, and lac
Kidney stone
hrology (1, 9

nes are predo
% of all urinar
hrolithiasis is 

nes during chil

y known” in th
childhood a

nosed. The reas
ssociated to 
sment of the im

en can improv
ct and long term

cle adds: 
d the current li
rease the com
und is not as sen
d for the diagno
adiation and no
c information 
ely available. T
r the diagnosis
ion, the risk 
ts.  

nes  

t of stone in 
y. We brief rev
dered the areas 

of Renal Stones.

iologies are a
ion (UTI), m
ck of adequate
s are one of 

9). According
ominant renal
ry calculi (1, 
not well defin

ldhood (1, 9), 

his topic: 
and adolescen
son for such an
a high relap

maging way to d
ve the safety 
m complication

iterature on the
mplication of 
nsitive as the C
osis of urolithi

no anesthesia, w
in addition 

This study ident
s of urolithiasis

may be high

children depe
viewed the curr

that need futur

. Med J Islam Rep

anatomic abno
metabolic distu

e use of fluids
the challenge

g to the litera
l stones com
8). The recu

ined in patient
but the rate o

nce has been
n increase is no
pse probability
diagnose kidney
of patients by

n.   

e best diagnosti
nephrolithiasis

T, it is usually 
asis in children
while providin
to being cost–
tified CT scan i
s in children bu
her in children

ends on certain
ent literature on

re research. 

epub Iran. 2021 (

ormalities, uri
urbances, life
s and drugs (7
es of pediatric
ature, calcium

mprising abou
urrence rate o
ts with kidney
f recurrence i

n 
ot 
y. 
y 
y 

c 
s. 
a 

n, 
g 
–
is 
ut 
n 

n 
n 

3 

i-
e-
7-
c 

m 
ut 
of 
y 
s 

https://orcid.org/0000-0002-2583-6141
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.160


 
 Best Imaging

 
 http://m
Med J Is
 

2 

high (about 5
cacy of curren
course of sto
current litera
crease the com
ered the areas

 
Imaging Me

Kidney sto
method in ch
therapeutic op
(7-11). First 
pending on im
reveal obstruc
and abnormal
ity of imaging
incidentally d
ic symptoms 
symptom and
ered in makin
The imaging 
urinary stream
kidney and ur
ed nephrolith
hough more 
KUB (kidney
pyelography)
(NSCT) are k
hough US is n
(CT), it is usu
urolithiasis in
sia, while pro
dition to bein
NSCT of the
the most accu
for detection 
to ionizing ra
size by US is
applying it fo
mation may b
refractory uro
dence of a s
Although the
kidney stones
the ones unde
because of a 
developing tis
be higher in 
scan, while p
sensitive to v
radiations CT
diagnosis of r
on the observ
ficient in mos
nary tract ston
lems in the U
calyceal ston
neonate’s pre
protein depos
nephrocalcino

g Method for D

mjiri.iums.ac.ir 
slam Repub Ira

50% during 5 
nt methods in

one formation 
ature on the b
mplication of 
s that need fut

thod to Dete
one imaging i
hildren (8). It 
ptions to use f

diagnostic e
maging of the 
ction or stasis
lity of metabo
g, such as ultr
diagnosed duri

or unrelated
d composition
ng decisions 
of urinary tr

m stasis or ob
rinary tract (1

hiasis, US is a
discussion is

y ureter bladd
, and noncon

known as othe
not as sensitiv
ually a very go
n children, as i
oviding detail
ng cost-effectiv
e abdomen an
urate diagnos
of nephrolith

adiation (12). 
s less reprodu
or active mon
be gradually 
olithiasis sym

stone, NSCT 
e risk of canc
s is not high, t
ergoing repea
longer life ex
ssues to the e
children com
providing det
very small st
T techniques 
renal stones (1
ver’s mastery 
st cases; howe
nes in up to 40

US include ver
nes, and lowe
eterm infants 
sits within th
osis (15). Fur

Detection of R

an. 2021 (3 Dec

years) that is 
n changing pat
 (3, 8). We b
best diagnosti

f nephrolithias
ture research. 

ect Renal Sto
is a very imp
is an initial st

for the work u
examinations, 
kidney and u

s, urinary trac
olic condition 
rasound (US), 
ing the evalua
d problems. I
n of the stone 

on the best i
ract should su
bstruction rel
0-16). In chil
a great diagno
s needed in 
der imaging), 
ntrast spiral c
er imaging mo
ve as the com
ood method fo
it needs no rad
ed anatomic i
ve and widely
nd pelvis con
is and a good
iasis, and also
The measure

ucible compar
nitoring of me
reduced (14)

mptoms but w
scan is recom

cer in a singl
the cumulativ

ated research (
xpectancy and
ffects of radia

mpared with ad
tailed anatom
tones (17). R
have been c

16). The succe
(9, 16). Ultras
ever, US may
0% of patients
ry small stone
er ureteral sto

(15). Also, th
he renal calyc
rthermore, in n

 
Renal Stones

); 35:160. 

because of in
thophysiology
brief reviewed
ic imaging to

sis, and we co

ones in Child
portant diagn
tep in decidin

up of kidney st
significantly

urinary tract sh
ct infection (U
(8). The avail
cause stones 

ation of nonsp
Individual cli
should be co
imaging mod
ufficiently pre
ated to a ston
dren with sus
ostic imaging
this respect 
IVP (intrave

computerized 
odalities (14).

mputed tomogr
or the diagnos
diation or ane
information in
y available (9,
nsistently prov
d standard me
o exposes chil
ement of the s
red with CT; 
etabolic stone
. In children 
without clear 
mmended (8,
e CT imaging
e risk is highe
(12). Addition
d the sensitivi
ation, the risk
dults (16, 17)

mic informatio
Recently, low-
considered for
ess of US dep
sonography is

y not diagnose
s (14). Some p
s, thin papilla

ones, especial
he Tamm-Hor
es may seem
neonates, the 

 

neffi-
y and 
d the 
o de-

onsid-

dren 
nostic 
ng on 
tones 

y de-
hould 
UTI), 
labil-
to be 

pecif-
inical 

onsid-
dality. 
event 
ne in 

spect-
g, alt-

(11). 
enous 

scan 
. Alt-
raphy 
sis of 
esthe-
n ad-
, 10). 
vides 
ethod 
ldren 
stone 
thus, 

e for-
with 
evi-

 15). 
g for 
er for 
nally, 
ity of 

k may 
). CT 
on, is 
-dose 
r the 

pends 
s suf-
e uri-
prob-
ary or 
lly in 
rsfall 

m like 
high 

echo
corti
houg
sitiv
(15)
and 
com
ray. 
the n
(8, 1
very
and 
on t
cium
imag
have
dihy
by c
phy 
ston
and 

Ho
dens
deta
com
dow
impa
whe
sacr
but 
colo
sults
cien
rena
mine
Som
sis a
bility

 
Co

The 
 
 

Re
1. Sh

Ur
2. Iss

W
cen

3. M
hy
gly
20

4. M
tam
the
up
20

5. M
and
cy
sto

6- T
Mo

ogenicity of 
ical nephroca
gh KUB may 

vity and leads
). KUB accom
observe renal

mpound calcium
Small stones

need to prepa
16). Calcium 
y radio-dense,

CT. Their ob
the stone’s co
m oxalate or c
ge on x-ray an
e intermediate
ydroxyadenine
conventional r

or unenhanc
nes, the size a

nearly 100% 
owever, in cas
sity stones req
ails of urinary 

mmon ureteral 
wn from the k

acted at narro
en they create 
um. Ultrasono
CT scan is a b

or doppler twi
s for stones in

nt (10, 13). IV
al stone, but in
e the anatom

me disadvantag
are contrast ne
y, and the nee

onflict of Inter
authors decla

eferences 
harma AP, Filler
rol. 2010 Oct-Dec
sler N, Dufek S, 
. Epidemiology o
ntre experience in

Mehrabi S, Ask
drophilic extract 
ycol induced ren
16;5(4):123-127.

Mehrabi S, Man
msulosin versus 
erapy following e
per ureteric stone
17;6(2):79-84. 

Mehrabi S, Behnam
d side effects of
stone monothera

ones. J Renal Inj P
Tanikawa C, Ka
omozawa Y, et a

the renal cor
lcinosis can b
detect stones

s to diagnosis
mpanied with 
l stones. Many
m, and theref
, ureteral ston
aration are so
oxalate or ca
, thus, they a
bservability o
mposition. Th

calcium phosp
nd CT scans. 
e radiodensity
e, and orotic 
radiography, b
ced CT (15, 
and location o
sensitive and 
se of obstructi
quiring carefu

contrast agen
calcification 

kidney. Thes
ow anatomic s
altitude with b
ography fails t
better method
inkling artifac
n B mode ultr
VP is rarely p
n some cases
y of calyces 
ges of IVP in 
ephropathy, ra
ed to preparati

rests 
are that they h

G. Epidemiology
c;26(4):516–522. 
Kleta R, Bocken
of paediatric ren
n the UK. BMC N
arpour E, Mehr
of Nasturtium of

nal stone in ma
 

nzouri L, Kohza
tamsulosin plus 

extracorporeal sh
es; a randomized 

m P, Manzouri L
f combined cysto
apy in treatment
Prev. 2019;8(3):2
amatani Y, Tera
al. Novel Risk L

rtex may occ
be hard to de
s, it does not h
s in 44% to 
US helps cli

y stones includ
fore are easily
nes, radiation 
ome challenge
alcium phosph
are readily se
on imaging stu
he stones com
phate result in
Struvite and 

y. Uric acid, 
acid stones a
but visible by
17). Except 

of stones, CT
specific (17).
ion and non-o

ul delineation,
nts are necess

is a stone th
se stones typi
sites and are h
bony structur
to detect a ure
d of diagnosis
ct can be used
rasonography
prescribed for
s, it can contr

and pelvis b
 children with
adiation expos
ion (16). 

have no compe

y of pediatric uro
 

nhauer D, Smeuld
nal stone disease:
Nephrol. 2017;18
hrabi F, Jannesa
fficinale on preve
ale Wistar rats. 

adi A, Mehrabi
lithorex-B as m

hock-wave lithotr
d clinical trial. J N

L, Mehrabi A. Co
one and hydroch

nt and passage 
211-215. 
ao C, Usami M

Loci Identified in

 

cur; therefore
etect (15). Alt
have high sen
77% of case
inicians detec
de elements o
y visible on x
exposure, and

es of the KUB
hate stones are
en by both U
udies depend

mposed of cal
n a very dense
cystine stone
xanthine, 2, 8

are radiolucen
y ultrasonogra

for indinavi
T scan is rapid

 
opaque or low
 and a need to

sary. The mos
hat has moved
ically become
hard to detect
es, such as the
eteral stone (8
s (16, 17). The
d when the re
y are not suffi
r patients with
ibute to deter
efore surgery
h nephrolithia
sure, unavaila

eting interests

olithiasis. Indian 

ders N, Van't Hof
: a 22-year singl

8(1):136.  
ar R. Effects o
ention of ethylen

J Nephropatho

i F. Efficacy o
medical expulsiv
ripsy of renal an
Nephropharmaco

mparison efficac
hlorothiazide wit
of upper urinar

M, Takahashi A
n a Genome-Wid

e, 
t-
n-
s 

ct 
of 
x-
d 
B 
e 

U 
ds 
l-
e 
s 
8 

nt 
a-
ir 
d 

w-
o 
st 
d 
e 
t, 
e 

8) 
e 

e-
i-
h 
r-
y. 
a-
a-

. 

J 

ff 
le 

of 
ne 
l. 

of 
ve 
d 
l. 

y 
th 
ry 

A, 
de 



 

 

 

Association St
Nephrol. 2019

7- Elder JS. Urin
BF Geme St, S
Philadelphia: S

8- Dawn S. Mill
P, et al. Pedia
& Wilkins. 20

9. Miah T, Kam
2017 Jun 1;46

10. Roberson N
Ultrasound ve
calculi in the
Abdom Radiol

11. Roberson NP
Giordano RM
tomography f
population: a
Jul;48(7):962-

12. Dillman JR, 
MA, et al. Son
correlation wit

13. Sim KC. U
stones and 
Oct;37(4):345

14. Khan SR, P
Doizi S, et a
25;2:16008.  

15. Hoppe B, K
urolithiasis or 

16. Kokorowski
nephrolithiasis

17. Rajma J, Ar
among hospita
May 2017;4(5

 

tudy of Urolithia
9 May;30(5):855–
nary Lithiasis. in
Schor NF, editors
Saunders. 2020: p
liner. Urolithiasis

atric nephrology. 
16: p.1405-30. 

mat D. Pediatric N
(6):e242-e244. 

NP, Dillman JR, 
ersus computed to
e pediatricpopul
l (NY). 2019 May
P, Dillman JR, O

M, et al. Compa
for the detection
a clinical effect
-972. 

Kappil M, Wea
nographic twinkl
th CT. Radiology

Ultrasonography o
acute pyelo

-354. 
Pearle MS, Robe
al. Kidney ston

Kemper MJ. Dia
nephrocalcinosis
i PJ, Hubert K,
s. Indian J Urol. 2
run AC, Ganesap
alized children- a
):343-349. 

asis in a Japanese
–864. 
n: Kleigman RM,
s. Nelson textboo
p. 2835-2840. 
s. In: Avner ED,
7th ed. Baltimor

Nephrolithiasis: A

Reddy PO, DeF
omography for th
lation: a clinica
y;44(5):1858-186

O'Hara SM, DeFo
arison of ultraso
n of kidney sto
tiveness study. 

dock WJ, Rubin 
ing artifact for re

y. 2011 Jun;259(3
of acute flank p
onephritis. Ult

ertson WG, Gam
es. Nat Rev Di

agnostic examina
s. Pediatr Nephro
, Nelson CP. E
2010;26(4):531-5
pillai M. Clinical
a single center st

e Population. J Am

 Behrman RE, S
k of pediatrics 21

 Harmon WE, N
re: Lippincott Wi

A Review. Pediatr

Foor W Jr, Trou
he detection of ur
l effectiveness 
66.  
oor WR Jr, Redd

ound versus com
ones in the pe
Pediatr Radiol. 

JM, Platt JF, Di
enal calculus dete
3):911-6. 
pain: a focus on
trasonography. 

mbaro G, Canale
is Primers. 2016

tion of the child
l. 2010;25(3):403

Evaluation of pe
535. 
l profile of urolit
tudy. Int J Pediat

  http:/
Med J
 

m Soc 

Stanton 
1th ed. 

Niaudet 
illiams 

r Ann. 

ut AT. 
ureteral 

study. 

dy PP, 
mputed 
ediatric 

2018 

iPietro 
ection: 

n renal 
2018 

es BK, 
6 Feb 

d with 
3-413. 
ediatric 

thiasis 
tr Res. 

//mjiri.iums.ac.i
J Islam Repub I

ir 
Iran. 2021 (3 D

M. Akhavan

Dec); 35.160. 

n Sepahi, et al

3

l. 


