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Abstract

Introduction

The aim of this study was to present our results regarding the feasibility and possible
complications of 4.5 Fr semi-rigid ureterorenoscopy (URS) treatments in pediatric patients.

Methods

The files and computer records of a total of 33 pediatric patients (20 males and 13 females),
who underwent URS procedures for ureteral stones > 5 mm between January 2013 and June
2017, were retrospectively reviewed. A 4.5 Fr semi-rigid ureteroscope (Ultrathin 4.5/6.5 Fr
Ureterorenoscope; Richard Wolf GmbH, Knittlingen, Germany) was used for the URS
procedures. For the stone-free rate evaluations, abdominopelvic ultrasound or direct
radiography scans were performed one week after the surgery, and low-dose non-contrast
computed tomography (CT) was performed during the first month.

Results

The mean age of the patients was 9.8 + 2.8 (range 4-16) years old, and the mean ureteral stone
size was 8.9 £ 1.4 (range 6-13) mm. The mean surgical duration was 45 * 21.2 (range 30-75)
minutes, and the mean hospital stay length was 1.2 (range 1-4) days. Minor complications
occurred in five (15.1%) of the patients. The success rates for the first week and first month
were 90.9% and 96.9%, respectively.

Conclusion

The endoscopic management of pediatric ureteral stones using a 4.5 Fr ureteroscope seems to
be a safe and feasible treatment option with high success and low complication rates.
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Introduction

Urinary tract stone disease is the third most common ailment encountered by urologists after
prostate disease and urinary tract infections. The incidence of urolithiasis varies between 2%
and 20%, depending on the socioeconomic and geographic structure of a society [1]. Although
the incidence of stone disease is lower in children than in adults, childhood stone disease
continues to be a serious health concern, particularly in endemic areas [2]. In Turkey, the
incidence of stone disease, especially in childhood, is considerably high in the Eastern and
Southeastern Anatolian regions due to the low socioeconomic status and hot climate [2].
Pediatric stone disease accounts for 1%-5% of all the urinary tract stone disease cases in
developed countries and 30% of those in developing countries, and pediatric stone disease
incidence increases by 3% each year [3-5].

In children, ureteral stones of < 4 mm are usually expelled spontaneously, whereas larger
ureteral stones are more likely to require interventions such as shock wave lithotripsy (SWL) or
ureterorenoscopy (URS) [3]. Although SWL seems to be the first choice of treatment in children,
particularly for the treatment of proximal ureteral stones, alternative treatment methods are
often used. There are several reasons for this, such as the low success rate of SWL in the
treatment of distal ureteral stones [6-7]. Currently, URS is being used more widely in pediatric
patients for stones at all ureteral locations, and it has become an important treatment method
due to its successful use in adults, as well as its reduced instrument size and major
technological developments.

Although the use of URS in adult patients is common at almost all urology clinics, its use in
pediatric patients has not yet been fully standardized because of the potential complications
[8]. The recently developed 4.5 Fr semi-rigid ureterorenoscope, which has a thin diameter, has
been made available to patients and urologists in order to reduce these complications.

In this study, we aimed to determine the reliability, effectiveness, and possible complications
of ultra-thin (4.5 Fr) semi-rigid URS in pediatric patients with ureteral stone disease in a region
in Turkey that is endemic for urolithiasis.

Materials And Methods

After obtaining approval from the hospital administration, the medical records of a total of 33
patients (20 males and 13 females) in the pediatric age group (< 17 years old) who underwent
URS due to ureteral stones at a tertiary academic hospital between January 2013 and June 2017
were retrieved from the hospital database and retrospectively reviewed. The legal guardians of
all of the patients were verbally informed about the surgical technique, and they all signed
consent forms. Those patients with ureteral stones > 5 mm that led to ectasia in the upper
urinary tract and who simultaneously exhibited symptoms or had undergone three unsuccessful
SWL sessions were included in the study. Those patients younger than three years old, older
than 16 years old, and whose data could not be completely accessed were excluded from the
study. Direct urinary system radiography (kidney, ureter, and bladder; KUB) and urinary
ultrasonography (USG) were routinely performed in all of the patients. If needed, intravenous
pyelography (IVP) and/or low-dose non-contrast computed tomography (NCCT) was used to
determine the location and size of the ureteral stone. The size of the stone was defined in
millimeters by measuring the longest diameter of the stone. Additionally, routine urological
and physical examinations, whole blood counts, serum biochemistry analyses, coagulation
testing, complete urinalyses, and urine culture tests were performed preoperatively.

The surgeries were performed in those patients with sterile urine cultures. The patients who
had urinary tract infections underwent surgery after receiving appropriate antibiotic therapy. A
prophylactic, intravenous, first-generation cephalosporin was administered to all of the
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patients at doses adjusted for their body weights approximately 30 minutes before the surgery.
The surgery duration, hospital stay lengths, complication rates, and stone-free rates were
recorded after analyzing the patient records.

URS technique

For all of the patients, a 4.5 Fr semi-rigid ureterorenoscope (Ultrathin 4.5/6.5 Fr
Ureterorenoscope; Richard Wolf GmbH, Knittlingen, Germany) was used under general
anesthesia in the lithotomy or frog-leg position. A 0.035-inch sensor guidewire was inserted
into the kidney through the ipsilateral ureteral orifice for safety purposes. After the stone was
reached with the guidance of the guidewire, a Holmium:YAG laser device (Litho Surgical Laser
System; Quanta System S.p.A., Milan, Italy) was used to break up the ureteral stone(s). During
the lithotripsy, a laser probe at an energy level of 0.6-0.8 ], frequency of 10-20 Hz, and
thickness of 272 pym was preferred. The basket or forceps was only used to remove the residual
stone that was to be sent for stone analysis. All of the other fragmented stones were allowed to
pass spontaneously. At the end of the surgery, a double-] catheter or an open-tip temporary
ureteral catheter of appropriate size based on the patient’s age and height was inserted into
some of the patients, depending on the surgeon’s preference, surgery duration, and incidence
of ureteral edema. Fluoroscopy was not used in any of the patients. A Foley catheter that was
appropriate for the patient’s age was placed in the urethra.

Oral paracetamol (acetaminophen) and/or oral ibuprofen were used to treat postoperative fever
and pain. The Foley catheter was removed during the evening or first day after the surgery.
Those patients without complaints and whose ureteral catheter was observed to be in place on
the KUB radiographs taken on the first day after surgery were discharged. The temporary
ureteral catheters were removed the day after surgery, whereas the double-] stents were
removed within two to four weeks. The largest stone fragments that could be removed were sent
for analysis and all patients underwent metabolic evaluation approximately three months after
the surgery. The postoperative stone-free status was checked with USG within the first week
and with low-dose NCCT in the first month. Complete clearance of ureteral stones was
considered success.

Statistical analysis

Patients’ data were recorded using Microsoft Excel® (Version 2012; Microsoft Corporation,
Redmond, Washington, US) and statistically evaluated using the Statistical Package of Social
Sciences (SPSS) version20 software platform (IBM Corp., Armonk, NY, US). Descriptive
statistical methods (such as mean and standard deviation) were used for evaluating the data.

Results

The files of a total of 33 pediatric patients were examined. Twenty (60.6%) patients were males
while 13 (39.3%) were females, and the mean age of the patients was 9.8 = 2.8 (range 4-16) years
old. The patients’ demographic data and ureteral stone characteristics are summarized in Table

1.
Parameters Values n (%)
Gender
Male 20 (60.6%)
Female 13 (39.3%)
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Range of age, years
4-10 18 (54.5%)
11-16 15 (45.4%)

Prior history of endoscopic surgery

Yes 5(15.1%)
No 28 (84.8%)
History of ESWL 6 (18.1%)

Stone size (mm)
6-9 mm 22 (66.6%)
10-13 mm 11 (33.3%)

Stone location

Upper ureter 8 (24.2%)
Mid-ureter 9 (27.2%)
Lower ureter 16 (48.4%)

Number of ureteral stone
Single 29 (87.8%)
Multiple 4 (12.1%)

Ureteral stone side

Left 19 (42.4%)
Right 14 (57.5%)
Bilateral 0

Stone opacity

Radiopaque or poor radiopacity 30 (95.5%)
Non-opaque 3 (9%)
Hounsfield units, average (range) 988.3 (780-1370)

TABLE 1: Demographic features of patients and ureteral stone

ESWL.: extracorporeal shockwave lithotripsy

No renal or ureteral anomalies were observed in any of the patients. A total of three (9%)
patients had renal stones in addition to ureteral stones, and the patients with renal stones were
successfully treated using SWL. A total of six (18.1%) patients had histories of three
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unsuccessful SWL sessions. None of the patients had previous open stone surgery histories, and
five (15.1%) of the patients had endoscopic stone treatment histories. Eight (24.2%) patients
had proximal ureteral stones, and 25 (75.7%) patients had mid-distal ureteral stones. Fourteen
(42.4%) patients had stones in the right ureter, and 19 (57.5%) patients had stones in the left
ureter. In three (9%) patients, the stones were non-opaque, and they were detected in the distal
ureter using NCCT. The mean ureteral stone size was 8.9 £ 1.4 (range 6-13) mm. None of the
patients underwent active ureteral dilatations. Moreover, none of the patients required surgical
postponements or ureteral catheter insertions for the purpose of passive dilatation. The mean
surgical duration was 45 # 21.2 (range 30-75) minutes, and the mean hospital stay length was
1.2 (range 1-4) days. At the end of the surgery, a double-] ureteral stent was inserted in seven
(21.2%) patients, and a temporary ureteral catheter was inserted in 12 (36.3%) patients. No
ureteral catheters were placed in 14 (42.4%) of the patients. The patients’ surgery results are
summarized in Table 2.

Parameters Values
Operation time, (minutes) mean (range) 45 (30-75 min)

Stent insertion n (%)

Double-J stent 7 (21.2%)
Open-end stent 12 (36.3%)
Additional interventions n (%) 2 (6%)

Success (Stoneless) n (%)
First week 30 (90.9%)

First month 32 (96.9%)

TABLE 2: Operational data of patients

There were no major complications observed, such as perioperative ureteral avulsions or
perforations. Three (9%) of the patients had postoperative fevers (> 38°C) and urinary tract
infections. Those patients with sterile urine and blood cultures were treated with the
appropriate parenteral medication without any problems.

In one (3%) patient with an impacted proximal ureteral stone, a large piece of the stone
migrated to the kidney, and a double-] stent was placed. In another (3%) patient with an
impacted proximal ureteral stone, adequate stone fragmentation could not be achieved due to
image deterioration after minimal perioperative bleeding, and a double-] stent was placed. In
these two patients, a stone-free state was achieved after a repeated URS procedure. Analysis of
the stone fragments revealed calcium oxalate in 26 cases, uric acid in three cases, calcium
phosphate in two cases, and cystine in two cases. The most common metabolic disorders were
hypercalciuria and hypocitraturia. The success rates for the first week and the first month after
the surgery were 90.9% (n = 30/33) and 96.9% (n = 32/33), respectively.

Discussion

Stone disease is less common in developed countries and more common in underdeveloped or
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developing countries. Although urolithiasis is seen less often in the pediatric age group than in
adults, it is common in Turkey, particularly in the Southeastern Anatolia region [9]. An
important feature of stone disease is that the likelihood of its recurrence in children is higher
than it is in adults [10]. Therefore, one should take into account the fact that there may be a
need for stone treatments later in the lives of children, and the use of minimally invasive
methods should be considered first and foremost.

When treating ureteral stones, there are different treatment options depending on the size and
location of the stone, such as conservative treatment with follow-ups, SWL, endoscopic
treatment, laparoscopic surgery, and open surgery. The location, number, and size of the
ureteral stones, renal function, hydronephrosis degree, patient characteristics (such as
additional health problems), technological competence, treatment costs, the surgeon’s
experience, and the preferences of the patients and/or parents can all affect the choice of
treatment [11]. SWL and URS are the two most commonly used treatment modalities. For both
methods, the success rate of ureteral stone treatment is high; however, the choice of treatment
modality depends on whether the required surgical equipment is available and the experience
of the urologist. In addition, when the success rates of SWL and URS are compared, URS
becomes the best treatment option for all ureteral stones, with the exception of proximal
ureteral stones < 10 mm [12-13]. The anesthesia requirements for children undergoing SWL, an
inability to fragment the stone in one session, the necessity of continuing the treatment with
URS in the event of a failed SWL attempt, the increasing failure rate of SWL when targeting
distal ureteral stones, and the fact that SWL contributes to the development of hypertension
and diabetes mellitus over the long term all favor URS as the primary treatment choice [4,6].
Because of the SWL disadvantages, the greatest advantage of the endoscopic treatment of
pediatric ureteral stones is that a stone-free state is achieved with a single session when it is
used with the correct indications. This superiority of URS against SWL has contributed to the
miniaturization of ureterorenoscopes, the introduction of laser lithotripsy, and the increase in
access to all these technological developments [14]. In accordance with suggestions in the
literature, we primarily preferred URS in the treatment of ureteral stones in pediatric patients.

Conservative follow-up is an alternative treatment for some ureteral stones, and it is known
that the spontaneous passage of stones in the pediatric age group is more likely than that in
adults due to the higher flexibility of the ureter. Although it is believed that the ureterovesical
junction will not allow the passage of stones of size > 4 mm, it has been reported in many
studies that ureteral stones of size < 6 mm get spontaneously expelled [15]. Van Savage et al.
have emphasized in their study comprising 33 patients that ureteral stones of size < 3 mm
would spontaneously pass without requiring endourological intervention [16]. In our study, we
preferred to follow up stones that are of size < 5mm for their spontaneous passage in
accordance with the literature and performed URS for stones that are symptomatic and of size >
5 mm.

URS surgery, which has satisfactory treatment results in terms of patient satisfaction, has low
morbidity and complication rates. During and after URS, minor complications, such as mild
mucosal injury, stone migration to the kidney, minor hematuria, fever, and renal colic, may
occur; major complications, such as ureteral perforation, the creation of a false route, spillage
of stones from the ureter to the retroperitoneal area, fluid extravasation, ureter rupture, sepsis,
and even death, may also be encountered [17]. In the literature, the incidence of minor
complications after URS is reported to be between 9.7% and 18.6% [17]. In our study, minor
complications occurred in a total of five (15.1%) patients. Compared with the literature, it is
observed that the occurrence of minor complications was less. While postoperative fever
occurred in only three of our patients, a large portion of the stone migrated to the kidney
during the surgery in one patient with a proximal ureteral stone, and in another patient, a
double-] catheter was inserted and the surgery was postponed to another session owing to the
distortion of image quality following hematuria. Three patients recovered from fever using
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conservative approaches and sterile urine and blood cultures suggested that the origin of the
fever was related to non-infectious causes.

Ureteral perforation is one of the most feared complications of URS. Perforation commonly
occurs during uncontrolled pushing of the ureteroscope forward or during lithotripsy. To break
the stone with the pneumatic lithotripter, it is necessary to touch the stone and often necessary
to trap the stone between the ureteral mucosa and the lithotripsy device. This may cause
mucosal damage and ureteral perforation. We preferred to use laser lithotripsy instead of
pneumatic lithotripsy for stone fragmentation, and we did not experience major complications
such as ureteral perforation.

The most important goal of the URS procedure that is performed for ureteral stones is to
achieve a completely stone-free state. In the literature, the stone-free success rates in studies
conducted on pediatric patients using the Holmium:YAG laser and pneumatic and ultrasonic
lithotripter vary between 82% and100% [18-19]. In a study using the Holmium:YAG laser for
stone fragmentation, the success rate was reported to be 100%, and it was reported that the
success rate was as low as 61.9% when using pneumatic lithotripsy [2]. Although the stone-free
success rate in our study in the postoperative first week was 90.9%, which is consistent with the
findings reported in the literature; this rate increased even more after repeated URS and was
found to be 96.9%. We attribute our high success rate to the following factors: most of the
stones were located in the mid and distal ureters, the use of a Stone Cone (Boston Scientific,
Natick, Mass., USA) ureteral catheter in most patients to prevent stone retropulsion, and the
use of the laser lithotripsy method in all the patients.

Although there is no clear consensus on the routine use of ureteral stents at the end of the
surgery, the widely accepted opinion is that it may not be used in uncomplicated patients after
proper fragmentation of the stone [20]. A literature review revealed that ureteral stent use after
URS is reported at a rate of 60%-75% [21]. In our study, double-] catheter (21.2%, n=7) and
temporary ureteral stent insertion (36.3%, n=12) rates in the present study were found to be
lower than those reported in the literature. As a second anesthesia would be needed for the
removal of the double-] catheters and because children could not tolerate a cystoscopy
procedure under conscious sedation and it could lead to bladder spasms, we mostly chose to
insert a temporary ureteral stent or not to insert any catheter at all in uncomplicated cases. The
main limitations of our study were its retrospective design, single-center experience, lack of a
comparison group, relatively wide age range, and the relatively small number of cases in this
pediatric series. Prospective, randomized, and controlled trials are required to make the use of
the semi-rigid 4.5 Fr URS more common in pediatric patients.

Conclusions

Ureteroscopy performed with a 4.5 Fr semi-rigid thin ureteroscope for ureteral stones in
pediatric patients can be considered effective treatment because of its high success and low
complication rates, fast ureteral engagement, short duration of surgery, and high success rates
in a single session. Therefore, minimally invasive methods with high success and low
complication rates must be closely followed and implemented for the treatment of ureteral
stones, particularly in the pediatric age group.

Additional Information
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Yasargil Research and Training - Clinical Research Ethical Committee issued approval
Institutional review board (IRB) number:12/10/2018- 12/25. Animal subjects: All authors have

2019 Topaktas et al. Cureus 11(8): €5496. DOI 10.7759/cureus.5496 7 of 9



Cureus

confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Van Dervoort K, Wiesen J, Frank L, Suzanne Vento, Virginia Crosby, Chandra M, Trachtman H:
Urolithiasis in pediatric patients: a single center study of incidence, clinical presentation and
outcome. J Urol. 2007, 177:2300-2305. 10.1016/j.juro.2007.02.002

Utanga¢ MM, Sancaktutar AA, Tepeler A: Micro-ureteroscopy for the treatment of distal
ureteral calculi in children. J Pediatr Surg. 2007, 52:512-516. 10.1016/j.jpedsurg.2016.11.032
Sripathi V, Chowdhary SK, Kandpal DK, Sarode VV: Rigid ureteroscopy in children: our
experience. ] Indian Assoc Pediatr Surg. 2014, 19:138-142. 10.4103/0971-9261.136462
Dwyer ME, Krambeck AE, Bergstralh EJ, Milliner DS, Lieske JC, Rule AD: Temporal trends in
incidence of kidney Stones among children: a 25- year population-based study. ] Urol. 2012,
188:247-252. 10.1016/j.juro.2012.03.021

Krambeck AE, Gettman MT, Rohlinger AL, Lohse CM, Patterson DE, Segura JW: Diabetes
mellitus and hypertension associated with shock wave lithotripsy of renal and proximal
ureteral stones at 19 years of follow up. ] Urol. 2006, 175:1742-1747. 10.1016/S0022-
5347(05)00989-4

Smaldone MC, Cannon GM Jr, Wu HY, et al.: Is ureteroscopy first line treatment for pediatric
stone disease?. ] Urol. 2007, 178:2128-2131. 10.1016/j.juro.2007.07.050

EAU guidelines on pediatric urology. (2016). https://uroweb.org/wp-content/uploads/EAU-
Guidelines-Paediatric-Urology-2016.pdf.

Smaldone MC, Corcoran AT, Docimo SG, Ost MC: Endourological management of pediatric
stone disease: present status. ] Urol. 2009, 181:17-28. 10.1016/j.juro.2008.09.001

Penbegul N, Utangac MM, Daggulli M, Dede O, Bozkurt Y, Bodakci MN, Atar M: A novel
drainage technique during micropercutaneous nephrolithotomy in pediatric patients: double
angiocath. ] Pediatr Surg. 2016, 51:1051-1053. 10.1016/j.jpedsurg.2016.03.003

Oner A, Demircin G, Ipekgioglu H, Biilbiil M, Ecin N: Etiological and clinical patterns of
urolithiasis in Turkish children. Eur Urol. 1997, 31:453-458.

Bensalah K, Pearle M, Lotan Y: Cost-effectiveness of medical expulsive therapy using alpha-
blockers for the treatment of distal ureteral stones. Eur Urol. 2008, 53:411-418.
10.1016/j.eururo.2007.09.012

Preminger GM, Tiselius HG, Assimos DG, et al.: 2007 Guideline for the management of
ureteral calculi. Eur Urol. 2007, 52:1610-1631.

Porfyris OT, Cutress ML, Tolley DA: The use of extra-corporeal shockwave lithotripsy for
obstructing ureteric stones. Minerva Urol Nefrol. 2011, 63:175-182.

Chow GK, Patterson DE, Blute ML, Segura JW: Ureteroscopy: effect of technology and
technique on clinical practice. ] Urol. 2003, 170:99-102. 10.1097/01.ju.0000070883.44091.24
Dellabella M, Milanese G, Muzzonigro G: Efficacy of tamsulosine in the medical management
of juxtavesical ureteral stones. ] Urol. 2003, 170:2202-2205.
10.1097/01.ju.0000096050.22281.a7

Van Savage ]G, Palanca LG, Andersen RD, Rao GS, Slaughenhoupt BL: Treatment of distal
ureteral stones in children: similarities to the American Urological Association guidelines in
adults. J Urol. 2000, 164:1089-1093. 10.1097/00005392-200009020-00043

Dogan HS, Onal B, Satar N, et al.: Factors affecting complication rates of ureteroscopic
lithotripsy in children: results of multi-institutional retrospective analysis by pediatric stone
disease study group of Turkish Pediatric Urology. Society J Urol. 2011, 186:1035-1040.
10.1016/j.juro.2011.04.097

Dogan HS, Tekgiil S, Akdogan B, Keskin MS, Sahin A: Use of the holmium: YAG laser for
ureterolithotripsy in children. BJU Int. 2004, 94:131-133. 10.1111/j.1464-4096.2004.04873.x

2019 Topaktas et al. Cureus 11(8): €5496. DOI 10.7759/cureus.5496 8 of9


https://dx.doi.org/10.1016/j.juro.2007.02.002
https://dx.doi.org/10.1016/j.juro.2007.02.002
https://dx.doi.org/10.1016/j.jpedsurg.2016.11.032
https://dx.doi.org/10.1016/j.jpedsurg.2016.11.032
https://dx.doi.org/10.4103/0971-9261.136462
https://dx.doi.org/10.4103/0971-9261.136462
https://dx.doi.org/10.1016/j.juro.2012.03.021
https://dx.doi.org/10.1016/j.juro.2012.03.021
https://dx.doi.org/10.1016/S0022-5347(05)00989-4
https://dx.doi.org/10.1016/S0022-5347(05)00989-4
https://dx.doi.org/10.1016/j.juro.2007.07.050
https://dx.doi.org/10.1016/j.juro.2007.07.050
https://uroweb.org/wp-content/uploads/EAU-Guidelines-Paediatric-Urology-2016.pdf
https://uroweb.org/wp-content/uploads/EAU-Guidelines-Paediatric-Urology-2016.pdf
https://dx.doi.org/10.1016/j.juro.2008.09.001
https://dx.doi.org/10.1016/j.juro.2008.09.001
https://dx.doi.org/10.1016/j.jpedsurg.2016.03.003
https://dx.doi.org/10.1016/j.jpedsurg.2016.03.003
https://www.ncbi.nlm.nih.gov/pubmed/9187907
https://dx.doi.org/10.1016/j.eururo.2007.09.012
https://dx.doi.org/10.1016/j.eururo.2007.09.012
https://www.ncbi.nlm.nih.gov/pubmed/18074433
https://www.ncbi.nlm.nih.gov/pubmed/21623335
https://dx.doi.org/10.1097/01.ju.0000070883.44091.24
https://dx.doi.org/10.1097/01.ju.0000070883.44091.24
https://dx.doi.org/10.1097/01.ju.0000096050.22281.a7
https://dx.doi.org/10.1097/01.ju.0000096050.22281.a7
https://dx.doi.org/10.1097/00005392-200009020-00043
https://dx.doi.org/10.1097/00005392-200009020-00043
https://dx.doi.org/10.1016/j.juro.2011.04.097
https://dx.doi.org/10.1016/j.juro.2011.04.097
https://dx.doi.org/10.1111/j.1464-4096.2004.04873.x
https://dx.doi.org/10.1111/j.1464-4096.2004.04873.x

Cureus

19. Lesani OA, Palmer JS: Retrograde proximal rigid ureteroscopy and pyeloscopy in prepubertal
children: safe and effective. ] Urol. 2006, 176:1570-1573. 10.1016/j.juro.2006.06.038

20. Haleblian G, Kijvikai K, De la Rosette J, Preminger G: Ureteral stenting and urinary stone
management: a systematic review. ] Urol. 2008, 179:424-430. 10.1016/j.juro.2007.09.026

21. Galal EM, Fath El-Bab TK, Abdelhamid AM: Outcome of ureteroscopy for treatment of
pediatric ureteral stones. ] Pediatr Urol. 2013, 9:476-478. 10.1016/j.jpurol.2012.07.004

2019 Topaktas et al. Cureus 11(8): €5496. DOI 10.7759/cureus.5496 90f9


https://dx.doi.org/10.1016/j.juro.2006.06.038
https://dx.doi.org/10.1016/j.juro.2006.06.038
https://dx.doi.org/10.1016/j.juro.2007.09.026
https://dx.doi.org/10.1016/j.juro.2007.09.026
https://dx.doi.org/10.1016/j.jpurol.2012.07.004
https://dx.doi.org/10.1016/j.jpurol.2012.07.004

	The Efficacy of Ultra-thin Semi-rigid Ureteroscopy with Holmium Laser Lithotripsy in Pediatric Ureteral Stones: A Single-center Experience
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	URS technique
	Statistical analysis

	Results
	TABLE 1: Demographic features of patients and ureteral stone
	TABLE 2: Operational data of patients

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


