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SUMMARY
This study aimed to evaluate the success of semi-rigid (7-Fr) ureterorenoscope in treating ureteral stones in preschool
children (aged 0–6 years).
A total of 36 patients who underwent endoscopic ureteral stone treatment in the clinic were retrospectively evaluated
between January 2012 and February 2018. During the procedure, a 7-Fr semi-rigid ureterorenoscope holmium: YAG laser
as lithotripter were used. The stone-free rates of the patients were evaluated visually during fragmentation and 1 month
later using urinary ultrasonography.
The mean age of the patients was 37.5 months; 55.6% were male, and 44.4% were female. Stone localization was 58.3%
in the distal ureter, 16.7% in the middle ureter, and 25% in the proximal ureter. After the first ureterorenoscopy procedure,
the stone-free rate was 58.3%. During the first ureterorenoscopy procedure, 38.9% patients were admitted with a double
J stent, which could not reach intraoperative stones. After 1 month, second-session ureterorenoscopy was performed.
During the first ureterorenoscopy procedure, ureteral perforation developed in 2.8% of the patients. Ureterolithotomy
was performed with open surgery. After the first and second ureterorenoscopy procedures, the stone-free rate was 97.2%.
Slight bleeding in two patients and high fever (>38.5°C) in four patients was observed in the early postoperative period.
The mean hospital stay was 2.3 days.
Endoscopic ureteral stone treatment with 7-Fr ureterorenoscopy can be safely performed with high success and low
complication rates even in very young children.
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INTRODUCTION
Urinary system stone disease (USSD) in children differs from that in adults in terms of etiology, incidence, and course of
the disease. It is relatively rare with a general incidence rate of 2%–3% (1,2). USSD in children usually occurs due to an
underlying disease or disorder such as anatomic and metabolic anomalies or recurrent urinary tract infections (3). The
probability of the recurrence of USSD in children is 15%, while this rate was reported as 37.5% in children with metabolic
anomalies (4). Therefore, considering the possibility of recurrence in older ages, it is highly important to apply minimally
invasive practices for pediatric patients.
Treatment of ureteral stones in children involves different options such as symptomatic treatment, expulsive treatment,
extracorporeal shock wave lithotripsy (ESWL), and endoscopic, laparoscopic, and open surgery. The selection of treatment
is affected by technological capacity, treatment cost, experience of the surgeon, and patient preference, In addition to
factors such as localization, number, and size of the stones, kidney functions, and degree of hydronephrosis.
The disadvantages of ESWL are the requirement of repeated sessions in children, repeated use of general anesthesia, and
exposure to radiation (4). Endoscopic methods have become more effective and safer with improvements in instrumentation
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and technology (5). The main technical developments include
miniaturization of endoscopes, developments in imaging
techniques, and reductions in the dimensions of equipment (6).
Ureterorenoscopy (URS) is a surgical procedure that may be more
easily practiced on adult and adolescent patients in comparison
to children of preschool age. It is more prone to complications in
preschool children because the ureter is narrower and its perimeter
is more delicate (7). This is why it is recommended to use semirigid ureteroscopes with smaller calibers in patients of this age
group. This study aimed to assess the success of the semi-rigid
(7-Fr) ureterorenoscope in treating ureteral stones in preschool
children (0–6 years of age).

MATERIALS AND METHODS
A total of 36 patients who underwent endoscopic ureteral stone
treatment in the clinic between January 2012 and February
2018 were retrospectively evaluated. Routine urological physical
examination, biochemical analysis, full urine test, and urinary
culture procedures were carried out before the operation. The
operation was performed after providing appropriate antibiotic
therapy on patients with urinary infections whose urinary cultures
were sterile. Direct urinary system graphy, urinary system graphy,
intravenous pyelography, and/or noncontrast computerized
tomography were used for stone localization. All patients were
given 250 mg parenteral first-generation cephalosporin as a
prophylactic before the operation.
In all patients, the URS procedure was carried out in the
lithotomy position under general anesthesia. A 7-Fr semi-rigid
ureterorenoscope (Karl Storz, 27000 L/K, Tuttlingen, Germany)
was used for URS. The proximal diameter of this instrument was 7
Fr, and its distal diameter was 6.5 Fr. A Holmium:YAG laser device
(Dornier Medilas H30, Germany) used as lithotripter. During
lithotripsy, 2 different probes with thicknesses of 400 and 600 μm
were preferred based on the size of the stone.
No routine ureteral dilatation was made. When ureteral entrance
was difficult, access to the ureter was attempted using a 0.038inch hydrophilic guide wire (Sensor Guide Wire, Boston Scientific,
USA). In cases where ureteral access could not be achieved or
the stone could not be reached, 1 month of passive dilatation
was performed by placing a double J (DJ) stent. The temporary

ureteral stents were removed after 12–24 h, and the DJ stents
were removed in the fourth week with short-term anesthesia.
The stone-free state of the patients was assessed visually during
fragmentation using urinary ultrasonography after 1 month.

RESULTS
The demographic information on the patients, stones, and
operations is shown in Table 1.
The mean age of the patients was 37.5 months (8–72); 55.6%
of the patients (20/36) were male, while 44.4% (16/36) were
female. Stone localization was 58.3% (21/36) in the distal
ureter, 16.7% (6/36) in the middle ureter, and 25% (9/36) in
the proximal ureter. The stones were found in the left and right
ureters in 55.6% (20/36) and 44.4% (16/36) of the patients,
respectively. The stone-free rate after the first ureterorenoscopy
procedure was 58.3% (21/36). DJ stents were attached to the
patients where intraoperative stones were not reached during
the first ureterorenoscopy procedure (38.9%, 14/36). The
second-session ureterorenoscopy was applied after 1 month.
Ureteral perforation occurred in 2.8% of the patients (1/36)
after the first ureterorenoscopy procedure. Ureterolithotomy was
applied by open surgery. The stone-free rate after the first and
second ureterorenoscopy procedures was 97.2% (35/36). After
the operation, 72.2% of the patients (n = 26) received double J
stents, and 16.7% (n = 6) received ureteral catheters. No ureteral
catheterization was carried out in 11.1% of the patients (n = 4).
Mild hemorrhage was observed in two patients (5.5%) and high
fever (>38.5°C) in four patients (11.1%)In the early postoperative
period. The mean duration of hospitalization was 2.3 days (1-7).

DISCUSSION
The prevalence of USSD in Turkey was reported as 11.1%. This ratio
was higher in the Southeastern Anatolia Region (8). Minimally
invasive methods are prominent because USSD, which is observed
in children, has a risk of recurring in further periods of life.
ESWL and URS are the two most frequently practiced methods
for treating ureteral stones in children. High success rates are
reported for both methods. While selecting between these two
treatment methods, it is recommended to consider the experience
of the urologist, the availability of the required equipment, and
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Table 1: Characteristics of patients, stones, and operations.
Frequency (n)

%

Age (month)

Mean
37.5

Female/Male

16/20

Stone location (right/left)

16/20

History of failed ESWL

6

Stone localization
Proximal ureter

9

25

Medial ureter

6

16.7

Distal ureter

21

58.3

Stone-free after the first URS procedure

21

58.3

Stone-free after the first and second URS procedures

35

97.2

Failure to reach the stone

14

38.9

Mild hemorrhage

2

5.5

Ureteral perforation

1

2.8

4

11.1

Stone size (mm)

9.69

Complications
Intraoperative

Postoperative
High fever (>38.5°C)
Hospitalization time (day)

2.3

ESWL: Extracorporeal shock wave lithotripsy, URS: ureterorenoscopy.

the preference of the patient (9). The low rates of success in ESWL,
especially moving from the proximal ureter to lower levels, have
made URS the first option for treating these stones (10,11).

97.2%. Passing the ureteral orifice is one of the most important
steps during URS. The use of a guide wire and/or hydro-dilatation
techniques makes ureteral entry easier (16).

Considering its effectiveness and safety, URS is more preferred
for treating pediatric ureteral stone disease using thinner-caliber
ureterorenoscopes (12).

Although the widespread use of active or passive ureteral dilatation
was preferred in the first years of URS, recent studies have shown
that routine ureteral dilatation is not necessary (15,17,18). Hence,
routine ureteral dilatation was not conducted in the present study.

Recent studies showed that the effectiveness of URS had come
close to 100% due to increased surgical experience, thinner
equipment, and use of laser lithotripsy in clinical practice
(13,14). Atar et al. (15) reported that the effectiveness of URS
carried out in children aged younger than 3 years using a 7.5-Fr
ureterorenoscope was 66.7%, while this rate increased to 93.5%
when a 4.5-Fr ureterorenoscope was used.
The stone-free rate after the first URS procedure in the present study
was 58.3%. DJ stents were placed in patients where intraoperative
stones could not be reached during the first URS procedure, and
the second session of ureterorenoscopy was applied after 4 weeks.
The stone-free rate after the first and second URS procedures was

During URS, another operation may be required if ureteral
engagement cannot be achieved due to any reason and the stone
cannot be accessed. Further, 4.5% of the cases in the study by
Geçit et al. and 9.25% of those in the study by Yücel et al. required
an additional URS treatment (19,20). This rate was 38.9% in the
present study.
Although URS is a minimally invasive intervention, it may lead
to some complications (21,22). Studies in the literature reported
major complications such as ureteral perforation, obstruction,
avulsion, and gross hematuria, and minor complications such
as mucosal laceration, mild hematuria, stone migration, renal
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colic, and inflammatory urinary system infection (22). Ureteral
perforation is a rare but important complication of URS. It usually
occurs during uncontrolled pushing of the ureteroscope forward
or during lithotripsy. Ureteral perforation rates have dropped to
less than 2% using lower-caliber ureteroscopes in recent years
(22,23). In the case of perforation, the intervention should be
stopped and the placement of a DJ stent should be considered
as the first option for treatment (24). If a DJ stent cannot be
placed, percutaneous nephrostomy insertion or open surgery may
be carried out as the last alternative (25). In the present study,
ureteral perforation occurred in only one (2.8%) patient during
the first URS procedure. Attempts were made to place a DJ stent as
the first treatment option. When the DJ stent could not be placed,
open surgery was started and ureterolithotomy was applied.
URS-related minor complication rates were reported as between
9.7% and 18.6% (12,15,18,20). Minor complications such as
minimal hemorrhage and high fever (>38.5°C) were observed in
16.6% of the cases in the present study. This rate was comparable
to those reported in the literature.
Placement of a stent into the ureter after URS is a debatable issue
(26). If the stones have not been appropriately broken, edema
may develop in the ureteral tissue surrounding the stone due to
both the URS intervention and lithotripsy. This situation may be
severe, and serious colic attacks and hydronephrosis may occur
in the early periods. This is why a temporary ureteral stent or a DJ
stent may be used based on the judgment of the surgeon (27).
In the present study 26 of the patients (72.2%) received DJ stents
and 6 (16.7%) received temporary ureteral catheters after URS.
No ureteral catheterization was made in four (11.1%) of the
patients after URS.
Infection is the most frequently encountered complication in
the early postoperative period [5], and the clinical picture may
vary from mild fever to sepsis. The best way to prevent such
complications is sterilizing the urine before the intervention. High
fever (>38.5°C) was observed in four patients in the present
study (11.1%) in the early postoperative period, and it was
treated using the appropriate antibiotic therapy.
The limitations of the present study were that it was a retrospective
study, and it did not include stone analysis or another group for
comparison.

CONCLUSIONS
URS is an extremely effective treatment option for pediatric ureteral
stones. The endoscopic ureteral stone treatment used for preschool
children with a 7-Fr ureterorenoscope may be applied with high
success rates and safety even in children of quite early ages.
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