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Introduction: Urolithiasis is not commonly encountered in the pediatric population. The 
adoption of ureteral access sheaths (UAS) facilitates the passage to the pediatric ureter and 
limits the harm and ureteral injury. However, the debate continues regarding whether or not 
to use UAS in children.
Objective: To assess the safety and outcomes of using UAS in the treatment of pediatric 
renal and ureteral stones.
Study Design: This was a prospective cohort study of 14 pediatric patients who underwent 
flexible ureteroscopy (fURS) with the use of UAS for symptomatic renal and ureteric stones.
Results: Of the fourteen enrolled patients, nine (64.3%) were males, and five (35.7%) were 
females with an average age of 9.5 years. Eleven (78.6%) of the patients were rendered 
stone-free. The average operative time was 55.7 min. None of the patients developed any 
complications. The stone-free rate was significantly higher with stone burdens of ≤10 mm (p 
≤ 0.05).
Conclusion: The use of UAS in children facilitates the passage of a flexible ureteroscope 
without complications. The procedure is considered to be efficient and safe with minimal 
morbidity.
Keywords: urolithiasis, UAS, urethral access sheath, pediatric

Introduction
Urolithiasis is not commonly encountered in the pediatric population in which it 
accounts for only 3% of all stone populations. That being said, the incidence of 
pediatric urolithiasis has been noted to have increased recently.1 Although the 
therapeutic approaches for urolithiasis in children are similar to those used in 
adults, a limited amount of management experience is available.1,2 The available 
options include extracorporeal shock wave lithotripsy (ESWL), retrograde intra- 
renal surgery (RIRS), and percutaneous nephrolithotomy (PCNL), and the choice of 
the most appropriate approach depends on several factors, including patients-related 
factors, stone factors, and the urologist’s preference.1

ESWL used to be superior to any endourological approach since compared to 
other available options, it was less invasive with fewer complications and almost 
the same stone-free rate.3 The success rate of ESWL, however, depends on the 
stone site, stone burden, and congenital anomalies. ESWL may also require multi-
ple treatment sessions, including potential radiation exposure.3

Introducing endoscopic modalities for the removal of renal stones used to be of 
great concern because of the small caliber of the pediatric ureter and its fragility, 
which predisposes it to urethral perforations, strictures, and subsequent 
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vesicoureteral reflux (VUR). However, nowadays, minia-
turization in instrumentation, in addition to the evident 
improvements in endoscopic techniques, have made this 
technique a safe, feasible, and a less problematic option 
for treating children.2,4,5

The adoption of urethral access sheaths (UAS) facil-
itates the passage to the pediatric ureter and reduced the 
risk of ureteral injury.2,5 However, the debate continues as 
to whether or not to use UAS in children.3 In fact, little 
data have shown solid evidence for the use of UAS in the 
pediatric population. Therefore, we conducted the current 
investigation to report our single-center experience in 
order to shed light on the characteristics of using UAS, 
in terms of safety and outcomes, for treating pediatric 
urolithiasis. To the best of our knowledge, this is the first 
report on this topic in the Gulf countries.

Patients and Methods
This prospective cohort study was conducted in accor-
dance with the Declaration of Helsinki on a sample of 14 
patients who underwent flexible ureteroscopy (fURS) for 
symptomatic renal and ureteric stones between 
March 2018 and December 2019 at King Abdullah 
Specialist Children’s Hospital, Riyadh, Saudi Arabia. The 
study included all pediatric patients who underwent fURS 
with the use of UAS during the study period with no pre- 
specified exclusion criteria. Prior to conducting this 
research, our proposal was accepted by the Ethics 
Committee/Institutional Review Board (IRB) of King 
Abdullah Specialist Children’s Hospital. The parents and/ 
or the guardians of eligible children signed informed con-
sent prior to their participation in our study.

We reviewed patients’ file, and baseline demographic 
characteristics of included patients in addition to their 
previous medical and surgical histories were collected, 
including previous ESWL, URS, PCNL, or open surgeries. 
Renal ultrasound and plain kidney, ureter, and bladder 
(KUB) X-ray were used for preoperative assessment of 
the stone site and stone burden (using the measurement of 
the longest diameter) in addition to assessing any asso-
ciated hydronephrosis or other congenital anomalies. Data 
regarding operative time, complications, and any addi-
tional sessions that were required were also recorded.

UAS (10/12Fr, 35 cm) Biflex® were used in all proce-
dures for active dilatation. Flexible endoscopes (Flex X2 
Storz®, Flex XC Storz®, and URF-P5 Olympus®) were 
used in these surgeries. Fragmentation of the calculi was 
done with a Holmium: YAG laser, while the calculi were 
extracted using Rocamed or Coloplast Baskets (Figure 1). 
All patients had Double-J stents inserted at the conclusion 
of the procedure. All procedures were carried out by the 
same surgeon, and all interventions were done at the dis-
cretion of the operating interventionist. The follow-up time 
was determined as the time between the date of surgery 
and the most recent visit to the clinic. Follow-up was done 
with renal ultrasound imaging to observe the stone residual 
and any associated hydronephrosis.

Statistical Analysis
All data were retrieved from participants and entered into 
a standardized Excel sheet. Complete data were then 
entered into Statistical Package for Social Science (SPSS- 
Version 23) for analysis. A simple descriptive statistic was 
used to define the characteristics of the study variables 
through counts and percentages for the categorical and 

Figure 1 Demonstration of retrograde intra-renal surgery (RIRS) procedure steps in one of the cases of a child with a 2 cm renal stone. (A) insertion of ureteral access 
sheath (UAS). (B, C) insertion of the flexible ureteroscope accessing the lower pole.
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nominal variables, while continuous variables were pre-
sented by mean and standard deviations. To establish 
a relationship between categorical variables, we used the 
chi-square test in this regard. A conventional p-value of 
<0.05 was considered the cut-off point for statistical 
significance.

Results
A total of 14 pediatric patients (nine males [64.3%] and 
five females [35.7%]) were enrolled in this study. The 
average age was 9.5 years (ranging from 9 months to 17 
years). As per the previous relevant medical history of the 
patients, eight (57.2%) of the patients were either known 
as stone formers or had a metabolic disease related to 
stone formation, such as primary oxaluria, three (21.4%) 
had diseases that were not stone-related, such as bronchial 
asthma, seizures, and growth hormone deficiency, and 
three (21.4%) had no known diseases. Four (28.6%) of 
the patients had not undergone any previous surgical his-
tory, whereas five (35.7%) underwent URS, two (14.3%) 
underwent PCNL, and three (21.4%) had undergone sur-
geries, such as orchidopexy that were not related to renal 
stones.

Regarding stone burden, the majority of patients 
(57.2%) had stones of ≤10 mm, five patients (35.7%) had 
stone burdens ≥10 mm but ≤20 mm, and one patient 
(7.1%) had a stone burden ≥20 mm. In terms of stone 
location, five patients (35.7%) had stones in the lower 
calyx, four (28.6%) had stones in the renal pelvis, two 
(14.3%) had staghorn stones, two (14.3%) had ureteric 
stones, and one (7.1%) had a lower calyx stone and ure-
teric stone on the same side. The stone analysis showed 
that eight (57.1%) of the patients had calcium-based 
stones, and two patients (14.3%) had struvite stones, but 
this analysis was not done for four (28.6%) patients. All of 
the baseline demographic characteristics in addition to 
previous medical and surgical histories of included 
patients are summarized in Table 1.

Thirteen (92.9%) out of 14 patients underwent unilat-
eral URS, whereas one (7.1%) patient underwent bilateral 
URS in the same operative setting. Nine (64.3%) patients 
underwent only one session of ureteroscopy, four (28.6%) 
required two sessions, and one (7.1%) patient required 
three sessions (Table 1). The average operative time was 
55.7 min (range: 24 to 120 min). All patients had Double-J 
stents inserted at the conclusion of the procedure. The 
Double-J stent was removed within 14 days of the 

Table 1 Demographic Data and Medical Histories of Study 
Participants (N=14)

Variables Sub-Category Frequency Total

N (%) N (%)

Gender

Male 9 (64.3%) 14 (100%)

Female 5 (35.7%)

Age

< 5 years 2 (14.3%) 14 (100%)

≥ 5 years 12 (85.7%)

Medical history

None 3 (21.4%) 14 (100%)

Stone former and stone 

related-disease

8 (57.2%)

Diseases not stone-related 3 (21.4%)

Surgical history

None 4 (28.6%) 14 (100%)

URS 5 (35.7%)

PCNL 2 (14.3%)

Surgical history not related 

to stone formation

3 (21.4%)

Surgery side

Unilateral (Right) 5 (35.7%) 14 (100%)

Unilateral (Left) 8 (57.1%)

Bilateral 1 (7.1%)

Stone burden (mm)

≤ 10 mm 8 (57.2%) 14 (100%)

≤ 20 mm 5 (35.7%)

≥ 20 mm 1 (7.1%)

Location of stone

Upper calyx 0 14 (100%)

Middle calyx 0

Lower calyx 5 (35.7%)

Renal pelvis 4 (28.6%)

Multiple calyces 2 (14.3%)

Ureter 2 (14.3%)

Lower calyx + Distal ureter 1 (7.1%)

URS sessions

1 9 (64.3%) 14 (100%)

2 4 (28.6%)

3 1 (7.1%)

Stone analysis 

main component

Calcium dihydrate 1 (7.1%) 14 (100%)

Calcium monohydrate 6 (42.9%)

Calcium oxalate 1 (7.1%)

Struvite 2 (14.3%)

Not done 4 (28.6%)

Stone-free

Yes 11 (78.6%) 14 (100%)

Abbreviations: URS, ureteroscopy; PCNL, percutaneous nephrolithotomy; N, 
number.
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procedure in 42.8% of the patients, within 15–30 days in 
28.6% of the patients, and ≥30 days after the procedure in 
28.6% of the patients.

Follow-up renal ultrasound scanning was performed in 
13 patients (92.9%), whereas one (7.1%) patient did not 
have the image taken and was lost during follow-up. The 
average follow-up duration was 17.3 months. The data 
show that 11 (78.6%) of the patients were stone-free at 
follow-up, whereas three (21.4%) were not. None of the 
patients developed any complications, such as ureteric 
stricture, fistula, avulsion, perforated ureter, rupture fornix, 
and/or perforated pelvis.

We also investigated whether baseline factors (such as 
stone burden and location, surgical side, operative time, 
and number or URS session) were associated with stone- 
free rate (Table 2). Among the aforementioned factors, 
only stone burden significantly correlated with stone-free 
outcome. Patients with stone burden ≤10 mm were sig-
nificantly more likely to have free-stone outcome com-
pared to patients with high stone burden (≤20 mm, 
p = 0.026). Similarly, the stone-free rate was observed to 
be higher in those who underwent unilateral surgery and 

a single ureteroscopic procedure. However, these differ-
ences did not reach statistical significance (P > 0.05).

Discussion
Since 1980, ESWL used to be the gold standard treatment 
for pediatric stone disease for stone burdens ≤2 cm and 
stones located at the proximal ureter with a stone-free rate 
of up to 95%.6 The recent American Urological 
Association (AUA) guidelines issued in 2016 for the treat-
ment of pediatric patients with ureteral or renal stones 
strongly recommend performing URS if the observational 
trial and medical expulsive therapy failed or if the patient 
was less likely to pass the stone.7 For patients with total 
renal stone burdens of ≤20 mm, either ESWL or URS is 
considered first-line treatment. De Dominicis had ran-
domly distributed the distal ureteral stone patients into 
two groups (patients received either URS or ESWL) and 
reported that the URS group had a 94% success rate, 
whereas the ESWL group had only a 43% success rate.6,8

Recent advancements in endoscopic equipment and 
technical improvements made the endoscopic option for 
pediatric stone management more applicable and 

Table 2 Comparison Between Surgery and Stone Characteristics, and Stone-Free Rate

Variables Sub-Category Stone-Free P-value

Yes (%) No (%)

Surgery side

Unilateral 11 (78.6%) 2 (14.3%) 0.132
Bilateral 0 1 (7.1%)

Stone burden (mm)
10 mm or less 8 (53.3%) 0 0.026*
20 mm or less 3 (20%) 3 (20%)
More than 20 mm 0 1 (6.7%)

Location of stone
Lower calyx 4 (26.7%) 2 (13.3%) 0.877
Renal pelvis 3 (20%) 1 (6.7%)

Multiple calyces 1 (6.7%) 1 (6.7%)
Proximal ureter 1 (6.7%) 0

Distal ureter 1 (6.7%) 0

Lower calyx and distal ureter 1 (6.7%) 0

Operation time (min)

≤ 60 min 7 (50%) 2 (14.3%) 0.923
> 60 up to 120 min 4 (28.6%) 1 (7.1%)

URS session

1 7 (50%) 2 (14.3%) 0.858

2 3 (21.4%) 1 (7.1%)
3 1 (7.1%) 0

Note: *Statistically significant difference; URS: Ureteroscopy.
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efficient.6,9 In 1988, Ritchey et al first introduced an 8.5-Fr 
rigid URS for treating a 1-cm distal ureteral stone in 
a four-year-old boy and showed no residual stone and 
zero postoperative complications after URS.10 Multiple 
case series that used rigid URS for treating distal ureteral 
stones showed minor complications with a high stone-free 
rate.11,12

In our cohort study, a total of 14 pediatric patients were 
included of whom had undergone unilateral surgery and 
had a stone burden of ≤10 mm, stones located in the lower 
calyx, and one URS session. In terms of outcomes, the 
majority of our pediatric population had stone-free out-
comes (11/14, 78.6%), after an average follow-up period 
of 17.3 weeks. No complications were noted during that 
follow-up period in our population. Furthermore, stone 
burden was the only significantly associated factor with 
stone-free outcome, where patients with lower stone bur-
den had significantly higher stone-free rate compared to 
higher stone burden. Our findings agree with results from 
the study of Singh et al2 who enrolled eight pediatric 
patients (average age of 9.3 years) who underwent fURS 
with the use of UAS. The authors reported a stone-free 
rate of 100% in their population after a mean follow-up 
period of 10 months with an average overall stone burden 
of 9.3 mm. The patients had no intraoperative or post-
operative complications during the follow-up period even 
though the stone-free rate was lower in our population; 
however, this finding could possibly be attributed to the 
longer follow-up period of the previous study2. As per the 
Claviendindo scale for complications ranking, since all 
patients required postoperative analgesics it considered as 
Clavien 1. In a similar study, Anbarasan et al13 retrospec-
tively reviewed the data of 21 pediatric patients (mean age 
of 11.8 years) who underwent fURSL with the use of UAS 
for the treatment of pediatric renal stones. The majority of 
their patients had stones at the lower pole (62%) and 
presented with multiple stones (57%). The overall stone 
burden of their population was 12 mm (range 5–30 mm). 
The authors also reported that they had to conduct 31 
procedures in order to achieve a stone-free rate of 95%. 
No complications were noted in the long term over 
a follow-up period of 37 months (mean 26 months).

Little data are available regarding ureteroscopic proce-
dures for stone treatment in pediatric populations, but even 
less than that is available regarding UAS use in uretero-
scopic surgeries.5 UAS are a technical invention that must 
facilitate a change in the current protocol.9 Therefore, in 
our study, we focused on its safety in accordance with the 

pediatric ureter. Minevich et al8 had performed uretero-
scopy in 71 pediatric patients; although they did not use 
UAS with their patients, they believed that it would protect 
the ureter from damage, especially when multiple passages 
of the ureteroscope are expected. A study done in Boston 
in 2011 involved patients who underwent URS with or 
without UAS. Their data showed more intraoperative com-
plications in those who underwent URS with UAS.5 

Tanaka et al14 documented the use of UAS in uretero-
scopic procedures for intrarenal calculi in 25 out of 50 chil-
dren with no noted intraoperative or postoperative 
complications. Similarly, our data showed no intraopera-
tive or postoperative complications with a stone-free rate 
of 78.6%, which was significantly related to stone burden 
of 10 mm or less.

Different results were observed when correlating the 
stone-free rate with the use of UAS; in another study, the 
stone-free rate was either higher or similar to that of 
patients who underwent URS without UAS.5 A five-year 
study done in 2007 at the Children’s Hospital of Pittsburgh 
reported that ureteroscopy was used in a total of 100 
children and UAS were used in 47% of their cases. Their 
successful stone-free rate was 91%, and only six out of 
100 patients had ureteral perforation or stricture without 
any correlation to the use of UAS.6

Even though our study provides helpful insights into 
the management of renal stones with the use of UAS, 
particularly, in a pediatric population, our study has sev-
eral limitations. The most important limitation was the 
small sample size of included patients and the absence of 
a control group (no UAS) to determine if UAS was super-
ior to non-UAS ureteroscopy. Therefore, clinical trials of 
larger sample sizes and longer follow-up durations are 
warranted in order to provide more robust evidence 
regarding the efficacy and safety of this procedure in 
treating renal stones in pediatric patients.

Conclusion
The use of UAS in children was shown to facilitate the 
passage of a flexible ureterorenoscope with no observed 
complications. The procedure is considered to be efficient 
and safe with minimal morbidity.
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