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Abstract

Background: Kidney stones were previously rare among children, but now its prevalence and frequency among children has increased.
Objectives: The aim of this study was to investigate the effect of a double-J stent on the tréatment of kidney stones larger than 10 mm in
children under 13 years, using extracorporeal shock wave lithotripsy.

Patients and Methods: This double blind clinical trial study was conducted on 68 children younger than 13 years with renal calculi
at pelvic, referred to Tohid hospital in Sanandaj during 2010 - 2014. The patients were randomly divided into two groups: the double-J
stent group (34 patients) and the control group (34 patients). 2000 shock waves were given during each period to all subjects. Data were
analyzed using SPSS version 18, and descriptive statistics (frequency, ratio, mean, and standard deviation) were collected.

Results: The stone sizes of the intervention and control groups were 13.76 +2.62 mm 13.91 + 2.79 mm, respectively (P = 0.69). In 58.8% of
the children in the intervention group and 76.5% of those in the control group, the right kidney was involved (P = 0.12). In terms of post-
lithotripsy outcome frequency, including fever, hospitalization and steinstrasse, there were no statistically significant difference between
the intervention and the control groups (P > 0.05). The frequency of urinary tract infection in the intervention group and the control
group was 23.5% and 5.9%, respectively, meaning there was a statistically significant difference between the intervention and the control
groups (P=0.04).

Conclusions: The kidney stone clearance rate in children with and without using the stent was almost equal. Considering the problems
of kidney stents and additional charges, extracorporeal shock wave lithotripsy (ESWL) without stents is recommended for treatment of 8

to15 mm kidney stones
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1. Background

The prevalence of kidney stones in children is increas-
ing, though it was rare among children previously (1).
There is a difference of opinion between urologists on to
treat renal calculi in some patients. Complex and prob-
lematic stones traditionally were removed by surgery,
but nowadays surgery has been replaced with minimally
invasive methods such as extracorporeal shock wave
lithotripsy (ESWL) (2). The treatment process for kidney
stones in children and adults in terms of the type of
device and method, except in children the devices are
smaller in size (3). Extracorporeal shock wave lithotripsy
(ESWL) has recently been introduced as a method with
high effectiveness and a minimally invasive treatment
for nephrolithiasis in the children (4, 5). In ESWL, shock
waves are generated by a source (lithotripter) external to
the patient’s body, and are then propagated into the body
and focused on a renal stone, with the goal of fracturing
the stone and allowing passage of the stone fragments

via the urinary tract (6). There was a concern with this
method, since the lumen of the ureter in young children
is definitely smaller than the adult ureter and transports
stone fragments less efficiently (7). Despite these consid-
erations, the child ureter’s dispensability permits stone
fragments to pass more easily compared to the adult. In
addition, we know that children are much more active
than adults, which helps pass the crushed stones (8, 9).
Before and after studies conducted on treated children
with ESWL have shown few harmful effects on the growth
of the kidney (2). The use of a ureteral double-] stent prior
to extracorporeal shock wave lithotripsy is controversial,
although most urologists prefer to use a stent in shock
wave lithotripsy procedure for stones larger than 20 mm,
to prevent the risk of developing steinstrasse (2). The rea-
son for using a ureteral double- stent prior to ESWL is the
fear of blocking the ureter at the time of passing broken
stones.
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2. Objectives

The aim of this study is to investigate the effect of dou-
ble-] stents on the results treating kidney stones in chil-
dren under 13 years, using extracorporeal shock wave
lithotripsy.

3. Patients and Methods

This double blind clinical trial study was conducted on
68 children younger than 13 years old with renal calculi
at pelvic, referred to Tohid hospital in Sanandaj in during
2010 - 2014. Patients and urologist surgeon were unaware
of patient grouping. A fellow nurse who working in Urol-
ogy ward and had no role in the study divided patients
into two groups namely stent and no stent groups ran-
domly. Inclusion criteria included age less than 13 years
and stone size larger than 8 mm. Exclusion criteria in-
cluded bilateral stones, kidney dysfunction, and urinary
infection. Assuming a success rate in the double-] stent
group of 48% and a rate of 81% in the group without it (9),
along with a 95% confidence level and power of 80%, the
sample size in each group was determined as 34 patients
(Figure1).

Using ultrasound or KUB, the location and size of the
stone was specified. If these methods did not determine
the location and size of the stones, a complementary
modality CT scan without contrast or IVP was used (10).

In order to rule out urinary tract infection, a urine cul-
ture was performed. To check renal function and also
to reject kidney dysfunction, a BUN/Creatinine was per-
formed. In the case of one-sided stone, no urinary tract
infection, and no kidney dysfunction, the children un-
derwent ESWL. Children were randomly divided into
two groups, the double-] stent group (34 patients) and
the control group (34 patients), by a fellow nurse on the
urology ward who had no role in the study. Patients and
the surgeon urologist were unaware of the grouping. A
2000-shock wave was administered during a single ESWL
session to all subjects. For the extracorporeal shock wave
lithotripsy (ESWL), a Swiss-made SLK Storz was used. The
remaining stones, steinstrasse, number of ESWL sessions,
and required hospitalization-of patients in both groups
were determined. After two months of treatment, an
ultrasound, KUB, Creatinine, BUN, and if necessary CT
scans were performed for the two groups to determine
the effect of ESWL on renal function and the treatment
results. Data were analyzed using SPSS version 18, and de-
scriptive statistics (frequency, ratio, mean, and standard
deviation) were calculated. A Kolmogorov-Smirnov test
was used to evaluate the normality of the data. To com-
pare the nominal variables, a chi-square test and Fisher’s
exact test were used. Also, to compare the quantitative
variables in the two groups, an independent t-test and a
Mann-Whitney U was used.
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Figure 1. Randomized Clinical Trial Flowchart
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4.Results

The results showed that the mean age of the children
in the intervention group and in the control group was
4.55+2.27and 4.13 £3.05 years, respectively (P = 0.53). The
sizes of the stones in the intervention group and control
group were 13.76 £ 2.62 and 13.91 + 2.79 mm, respectively
(P = 0.69). In 58.8% of the children in the intervention
group and 76.5% of those in the control group, the right
kidney was involved (P = 0.12) (Table 1).

In terms of post lithotripsy outcome frequency, includ-
ing fever, hospitalization, and steinstrasse, there were no
statistically significant differences between the interven-
tion and the control groups (P > 0.05). The frequency of
urinary tract infections in the intervention group was
23.5% and in the control group it was 5.9%, a statistically
significant difference (P = 0.04) (Table 2).

The frequency of free stones in the intervention group
and the control group was 73.5% and 85.3%, respectively (P
= 0.23). Regarding the need for additional actions, there
was no statistically significant difference between the
groups (P=0.99) (Table 3).

Table 1. Comparison of Variables Between Study Groups?®

Variables Intervention Control PValue
Age 4.55+2.27 4.13+3.05 0.53
Stone Size 13.76 £2.62 13.91+£2.79 0.69
Involved Kidney 0.12
Right 20 (58.8) 26 (76.5)
Left 14 (41.2) 8(23.5)
Gender 0.99
Male 24 (70.6) 24/(70.6)
Female 10 (29.4) 10 (29.4)

3values are expressed as mean + SD unless otherwise indicated No. (%).

Table 2. Comparison of Treatment Outcomes in the Two Study
Groups?

Variables Intervention Control PValue
Fever 0.71
Yes 5(14.7) 3(8.8)
No 29(85.3) 31(91.2)
Urinary Tract Infection 0.04
Yes 8(23.5) 2(5.9)
No 26 (76.5) 32(94.1)
Need For Hospitalization 0.49
Yes 6(17.6) 4 (11.8)
No 28(82.8) 30(88.2)
Steinstrasse 0.99
Yes 5(14.7) 4(11.8)
No 29(85.3) 30(88.2)

3Values are expressed as No. (%).
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Table 3. Comparison of the Variables Related to Stone Clearance
in the Two Study Groups®

Groups Intervention Control P Value
Stone Clearance 0.23
Yes 25(73.5)  29(85.3)
No 9(26.5) 5(14.7)
Complementary actions 0.99
Yes 3(8.8) 4(11.8)
No 31(912)  30(88.2)

values are expressed as No. (%).

5. Discussion

In our study, the frequency of feverin the double-] stent
group was 14.7% and in the control group it was 8.8%. Al-
though the frequency was higher inthe stent group, the
difference was not statistically significant. In the Moha-
yuddin et al. study 2.5% of the control group patients and
7.5% of the stent group patients had a fever (11). In the
Musa study (4) fever incidence was a bit higher (4). In
the Turki et al. study (12) 75% of patients with stents had
a slight fever, but none of the patients without stent had
a fever. In terms of fever, Pengfei et al. in his review study
also reported that there were no significant differences
between the two groups (13). The probable cause of the fe-
ver in patients with the stent is that these patients under-
went two procedures and a foreign object was placed in
a sterile environment, which caused the body’s reaction
and resulting fever. In terms of steinstrasse frequency, in
the double-] stent group it was 14.7% and in the control
group it was 11.8%, which does not show a statistically
significant difference. In the Mohayuddin et al. study
steinstrasse was observed in 10% of patients without
stents and in 5.7% of patients with stents (11). In the Sulai-
man et al. study the prevalence of steinstrasse was 6.3%
(14). In the Ammar study, 10.9% of patients without dou-
ble-] stents developed steinstrasse (15). In the Turki et al.
study, in the group without stents only one patient had
steinstrasse and none of the patients in the stent group
had steinstrasse, but the difference was not statistically
significant (12). Although the frequency of steinstrasse
in these studies is not very different from the frequency
in our study, in all of them the frequency of steinstrasse
was less than in our study. Alwadi et al. reported that the
incidence of steinstrasse increases with the size of the
calculi, whether or not a J-stent is present; J-stenting has
no apparent effect on the mode of presentation or the
subsequent management of steinstrasse (16). Kumar et
al. also concluded that ureteral obstruction would hap-
pen despite a double-] stent; they suggested avoiding pre-
ventive stenting before ESWL (17). Stent placement before
ESWL does not prevent steinstrasse, but reduces the com-
plications (15). Bierkens et al. also found no relationship
between steinstrasse in patients with or without stents
(18).If ignored, steinstrasse may cause many further com-
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plications. Selecting a method that reduces the remain-
ing pieces of the stone and steinstrasse after ESWLis up to
the urologist (19, 20). In recent years, several centers have
studied the effect of stenting before ESWL in terms of pre-
venting steinstrasse and other complications. According
to Pengfei et al., stenting did not benefit the stone-free
rate and auxiliary treatment after extracorporeal shock
wave lithotripsy, and it induced more lower urinary tract
symptoms (13). Most urologists prefer to use a stent in
shock wave lithotripsy procedures for stones larger than
20 mm, to prevent the risk of developing steinstrasse.
When the stone is less than 10 mm, stents are only used
occasionally. For stones between 10 mm and 20 mm there
appears to be no general consensus about the usefulness
of stenting (21). Younesi et al. used double-] stents for
11 patients with stone sizes between 13 and 22 mm, and
concluded that the stent helps to prevent steinstrasse
(2). In our study, the frequencies of stone clearance in
the intervention group and the control group were 73.5%
and 85.3%, respectively, and there was no statistically sig-
nificant difference. In the Mohayuddin et al. study stone
clearance occurred in 82.5% of patients with the stent
and 77.5% in patients without stents (11). In the Bierkens
et al. (18) and Kirkali et al. (22) studies, the stone clear-
ance rates in groups with and without stents were also
not significantly different, which is consistent with our
findings. But in Turki et al.’s study, the stone clearance
rate in the stent group was 35% and among the non-stent
patients it was 55%, a significant difference (12). In Turki
et al.’s study the size of kidney stones was 20 to 25 mm,
whereas in our study the mean stone size was about 13
mm in both groups. This probably means that in patients
with large stones a double-] stent helps.in passing pieces
of stone, so the success of stone clearance in Turki et al.’s
study decreased. The stone clearance rate was 93.1% in El
Nashar et al.’s study; it became 100% in the second session
of lithotripsy after three months follow-up (23). In simi-
lar studies the stone clearance rate was 88% to 100% after
three months (24-26). Lottmann et al. (24) reported that
the stone clearance ratein 19 children age 5 to 24 months
was 100% after the second session with shock-wave litho-
tripsy. Ramakrishnan et al. (26), who evaluated 74 chil-
dren under 2 years, reported a stone clearance rate of 88%
after a session of s-wave lithotripsy. So we can say that
increasing ESWL sessions will increase the success rate of
the stone clearance rate. For all the children in our study,
only one ESWL session was performed. Although multiple
sessions of ESWL confer increased stone clearance, they
require repeated anesthesia, which is considered a stress
on the patients’ families (27). In El Nashar et al.’s study,
if after three months follow-up there were no stone frag-
ments then the ESWL was defined as successful (23), but
in some studies non-obstructive fragments smaller than
4 mm were considered to indicate a successful ESWL (27).
More guidelines have introduced ESWL as the first treat-
ment option for kidney stones smaller than 20 mm, and
successful stone clearance has been reported by several

authors (28, 29). This success in stone clearance is directly
related to the remaining fragments after ESWL (13). De-
spite children having small ureteral diameters, they have
a higher clearance rate of stone fragments than adults,
due to their shorter and more distensible ureters (30-32).
Double-] stents impair upper urinary tract motility and
experimental calculus transit time, and may delay the
passage of ureteric calculi or calculus fragments follow-
ing extracorporeal shock wave lithotripsy (34). Although
this study found no statistically significant differences
between the stent and non-stent groups, clinically the dif-
ferences are important. The kidney stone clearance rate
in children with and without stents is almost equal. Con-
sidering the problems of kidney stents and additional
charges, Extracorporeal Shock Wave Lithotripsy (ESWL)
without stents is recommended is recommended for pa-
tients with 8 to 15 mm kidney stones.
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