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Abstract

Aim: Many different treatment options exist for pediatric stone disease (PSD). We conducted a survey am@
urologists in Turkey to find out which diagnostic and therapeutic methods urologists choose for stones of different
localization and size in pediatric patients of varying age groups.

Methods: A survey on treatment options in various PSD was developed for urologists working in hospitals of
different status. The survey consisted of 42 multiple-choice questions, and the average response time was 5
minutes. The measure taken to avoid repetitive responses was that the survey could only be completed once from
an internet protocol.

Results: The number of respondents was 95. 91.67%, 89.47%, and 80.21% of the participants preferred ultraso-
nography as the diagnostic method in the 0-2, 2-6, and 6-18 age ranges, respectively. In treating staghorn kidney
stones between 0-2 and 2-6 years, mini percutaneous nephrolithotomy (PCNL) was preferred most frequently,
followed by standard PCNL. In all age groups, shockwave lithotripsy was the most common procedure for symp-
tomatic pelvic stones smaller than 10 mm, followed by retrograde intrarenal surgery in the second frequency.
Endoscopic surgery was the most preferred method for bladder stones smaller than 2 cm in all age groups.
Conclusion: The management of urinary tract stones in pediatric patients involves a complex set of processes.
The sole aim is not to achieve stone-free management. Urologists in Turkey act following the guidelines. However,
this is not always possible due to the lack of facilities. The necessary facilities for urologists need to be improved.
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Pediatric stone disease (PSD) is a major problem in urology
practice today. The incidence and characteristics of stones show
wide geographical variation in children.! PSD is endemic in Turkey,
Pakistan, and some South Asian, African, and South American coun-
tries. However, epidemiological studies have shown that the inci-
dence of pediatric stone disease is also increasing in the Western
world.2-* A major contributor to the morbidity associated with
nephrolithiasis is disease recurrence. Stone recurrence increases
the morbidity of nephrolithiasis. Pediatric patients constitute a
high-risk patient population that because of followed carefully due
to the risk of stone recurrence for many years.>

Therefore, postoperative follow-up and treatment management
are also of great importance. It is known that 25-50% of children
with nephrolithiasis undergo surgical intervention.6? Common pro-
cedures for nephrolithiasis include extracorporeal shockwave lith-
otripsy (SWL), retrograde intrarenal surgery (RIRS) with ureter-

oscopy (URS), and percutaneous nephrolithotomy (PCNL). Open,
laparoscopic, and robot-assisted laparoscopic surgery are rare and
performed in selected patient groups.! With the advancement of
technology, stone management has shifted from open surgical ap-
proaches to less invasive endoscopic techniques. Treatment de-
pends on the number, size, location, type, and anatomy of the uri-
nary tract.8?

There are many different treatment options for urinary tract
stones. The majority of urologists intervene in urinary tract stones
in adult patients. However, this may differ in pediatric patients.
Therefore, we conducted a survey among urologists in Turkey to
find out which diagnostic and therapeutic methods urologists
choose for stones of different localization and size in pediatric pa-
tients of varying age groups.
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The study was conducted in compliance with the principles of
the Declaration of Helsinki and additional approval was obtained
from the Ethics Committee of Cukurova University, Medical Faculty,

Adana, Turkey (2023-138/63).

Based on the EAU (European Association of Urology) 2023
guidelines 110 for various forms of PSD, a survey on treatment op-
tions in various PSD was developed for urologists working in hospi-
tals of different status. The survey included the title and experience
of the urologist in charge. The respondents were also asked about
the imaging modalities used in different age groups and the treat-
ment modalities for kidney stones (pelvis, lower pole calyx, stag-

horn), ureteral stones (upper and lower), and bladder stones.

The survey consisted of 42 multiple-choice questions (Table 1), and
the average response time was 5 minutes. The measure taken to
avoid repetitive responses was that the survey could only be com-

pleted once from an internet protocol address.

After ethics committee approval the survey was sent to urolo-
gists nationwide via e-mail and mobile application. Participants' re-
sponses were then collected and analyzed. Categorical variables
were expressed as numbers and percentages. The chi-square test
was used to compare categorical variables between groups. All anal-
yses were performed using IBM (Armonk, NY, USA) SPSS Statistics
Version 20.0 statistical software. The level of statistical significance

for all tests was setas p < 0.05.

The questions asked in the survey

1. What is your title?

2. Where do you work?

3. How many years are you in your profession?

4. Have you done a minor in pediatric urology?

5. In your daily practice, which imaging modality do you prefer first for
diagnostic purposes in pediatric stone patients aged 0-2 years?

6. In your daily practice, which imaging method do you prefer first for
diagnostic purposes in pediatric stone patients aged 2-6 years?

7. In your daily practice, which imaging method do you prefer first for
diagnostic purposes in pediatric stone patients aged 6-18 years?

8. Which surgical methods do you use in pediatric stone disease between 0-2
years of age? (you can select more than one option in this question)

9. Which surgical methods do you use in pediatric stone disease between 2-6
years of age? (you can select more than one option in this question)

10. Which surgical methods do you use in pediatric stone disease between the
ages of 6-18? (you can select more than one option in this question)

11. Which of the following treatment methods would you prefer for staghorn
kidney stones in patients aged 0-2 years?

12. Which of the following treatment methods would you prefer for staghorn
kidney stones in patients aged 2-6 years?

13. Which of the following treatment methods would you prefer for staghorn
kidney stones in patients aged 6-18 years?

14. Which of the following treatment modalities would you prefer for <10 mm
symptomatic pelvic stones in patients aged 0-2 years?

15. Which of the following treatment modalities would you prefer for
symptomatic pelvic stones <10 mm in patients aged 2-6 years?

16. Which of the following treatment methods would you prefer for <10 mm
symptomatic pelvic stones in patients aged 6-18 years?

17. Which of the following treatment methods would you prefer for
symptomatic pelvic stones of 10 - 20 mm in patients aged 0-2 years?

18. Which of the following treatment methods would you prefer for 10 - 20
mm symptomatic pelvic stones in patients aged 2-6 years?

19. Which of the following treatment methods would you prefer for 10 - 20
mm symptomatic pelvic stones in patients aged 6-18 years?

20. Which of the following treatment methods would you prefer for > 20 mm
symptomatic pelvic stones in patients aged 0-2 years?

21. Which of the following treatment methods would you prefer for
symptomatic pelvic stones > 20 mm in patients aged 2-6 years?

https://dergipark.org.tr/en/pub/jocass

22. Which of the following treatment methods would you prefer for > 20 mm
symptomatic pelvic stones in patients aged 6-18 years?

23. Which of the following treatment modalities would you prefer for
symptomatic 10-20 mm lower pol calyx stones in patients aged 0-2 years?
24. Which of the following treatment methods would you prefer for 10-20 mm
symptomatic lower pol calyx stones in patients aged 2-6 years?

25. Which of the following treatment methods would you prefer for 10-20 mm
symptomatic lower pol calyx stones in patients aged 6-18 years?

26. Which of the following treatment modalities would you prefer for
symptomatic lower pol calyx stones <10 mm in patients aged 0-2 years?

27. Which of the following treatment modalities would you prefer for
symptomatic lower pol calyx stones <10 mm in patients aged 2-6 years?

28. Which of the following treatment modalities would you prefer for
symptomatic lower pol calyx stones <10 mm in patients aged 6-18 years?

29. Which of the following treatment modalities would you prefer for
symptomatic upper ureter stones in patients aged 0-2 years?

30. Which of the following treatment modalities would you prefer for
symptomatic upper ureteral stones in patients aged 2-6 years?

31. Which of the following treatment modalities would you prefer for
symptomatic upper ureteral stones in patients aged 6-18 years?

32. Which of the following treatment modalities would you prefer for
symptomatic lower ureteral stones in patients aged 0-2 years?

33. Which of the following treatment modalities would you prefer for
symptomatic lower ureteral stones in patients aged 2-6 years?

34. Which of the following treatment modalities would you prefer for
symptomatic lower ureteral stones in patients aged 6-18 years?

35. Which of the following treatment methods would you prefer for > 2 cm
bladder stones in patients aged 0-2 years?

36. Which of the following treatment methods would you prefer for > 2 cm
bladder stones in patients aged 2-6 years?

37. Which of the following treatment methods would you prefer for > 2 cm
bladder stones in patients aged 6-18 years?

38. Which of the following treatment methods would you prefer for <2 cm
bladder stones in patients aged 0-2 years?

39. Which of the following treatment methods would you prefer for <2 cm
bladder stones in patients aged 2-6 years?

40. Which of the following treatment methods do you prefer for < 2 cm
bladder stones in patients aged 6-18 years ?

41. Which of the following do you apply in pediatric stone patients in your
daily practice? (you can select more than one option in this question)

42. In your daily practice, which imaging method do you prefer for the first
postoperative control in pediatric stone patients?

Preferred diagnostic methods in different age groups

Diagnosis methods

91,6% 89,4%
80,2%
11,5%
42% | 4,2% 53% | 53% 8,3%
- - ||
0-2 Years Old 2-6 Years Old 6-18 Years Old

DG mUS =CT

*DG: Direct Radiography, US: Ultrasonography, CT: Computed Tomography
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The number of respondents was 95. Of the participants, 11.46%
were assistants, 46.96% were specialists, 3.12% were lecturers,
11.46% were assistant professors, 19.79% were associate profes-
sors, and 5.21% were professors. A total of 39.58% of the partici-
pants worked in university hospitals, 25% in training and research
hospitals, 17.71% in state hospitals, and 17.71% in private hospi-
tals. 91.67%, 89.47%, and 80.21% of the participants preferred ul-
trasonography (US) as the diagnostic method in the 0-2, 2-6, and 6-
18 age ranges, respectively. Intravenous pyelography (IVP) was not
preferred by any participant (Fig. 1). In response to the question
"Which surgical methods do you use in pediatric stone disease?",
URS was preferred most frequently between the ages of 0-2 and 2-6
years, followed by mini PCNL; between the ages of 6-18 years, URS
was preferred most frequently, followed by RIRS and mini PCNL in
equal proportions In treating staghorn kidney stones in the 0-2 and
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2-6 age groups, mini PNL was preferred most frequently, followed
by standard PCNL. In treating staghorn stones between the ages of
6 and 18, standard PCNL was preferred most frequently, followed
by mini PCNL. Surgical treatment of staghorn kidney stones in dif-
ferent age groups was performed independently of both the place of
duty and titles (p > 0.05) (Table 2).

In all age groups, SWL was the most common procedure for
symptomatic pelvic stones smaller than 10 mm, followed by RIRS,
which was the second most frequently used. For symptomatic pelvic
stones between 10-20 mm in all age groups, mini PCNL was the most
commonly used method, followed by RIRS in second place. The most
frequently used method for symptomatic pelvic stones larger than 2
cm was mini PCNL in all stone groups. For symptomatic lower pole
calyx stones 10-20 mm, mini PCNL was the most frequently used
method in all age groups.

Preferred treatment methods for staghorn kidney stones in different age groups

Title
lgb\r%ips Treatment Methods Resident Specialist Lecturer PAssflstant ?ss?mate Professor
%) %) (%) rofessor rofessor %) p
(%) (%)
Follow up 9.1 0 0 0 0 0
SWL 0 43 0 0 0 0
Standard PCNL 18.2 8.5 0 20 10.5 20
0-2 Mini PCNL (<22 F) 54.5 70.2 100 70 78.9 80 0.595
Micro PCNL 9.1 12.8 0 10 5.3 0
Laparoscopic surgery 0 0 0 0 53 0
Open Surgery 9.1 4.3 0 0 0 0
Follow up 9.1 0 0 0 0 0
SWL 0 43 0 9.1 0 0
2.6 Standard PCNL 9.1 13 333 18.2 111 20 0.762
Mini PCNL (<22 F) 72.7 717 333 72.7 83.3 80 '
Micro PCNL 9.1 6.5 0 0. 5.6 0
Open Surgery 0 43 334 0 0 0
Follow up 9.1 0 0.0 0 0 0
6-18 Standard PCNL 63.66 53.2 66.7 81.8 316 40 0.168
Mini PCNL (<22 F) 18.2 44.7 333 18.2 68.4 60 '
Micro PCNL 9.1 2.1 0 0 0 0
*SWL: Shock Wave Lithotripsy, PCNL: Percutaneous Nephrolithotomy
Rates of stone surgery according to title
Title
Age groups Resident Specialist Lecturer Assistant Associate Professor
(%) (%) (%) Professor (%) Professor (%) (%) P
0-2 27.3 42.6 0 36.4 15.8 0
Those who
perform stone 2-6 18.2 31.9 0 36.4 10.5 0] 0.007
surgery 6-18 9.1 14.9 0 0 105 0
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Rates of stone surgery according to place of duty

Place of Duty
Training and
Age groups University Hospital Research State Hospital ~ Private Hospital
(%) Hospital (%) (%) P
(%)

0-2 23.7 33.3 41.2 35.3
Those who perform ¢ 211 29.2 29.4 17,6 0.364
stone surgery

6-18 7.9 8.3 17.6 11.8

Proportions of those who perform metabolic screening and stone analysis and those who do neither, according to the title

Title
. Assistant Associate
Re(sg/d)e nt Specialist (%) Leg)t/u)rer Professor Professor Professor (%) p
° ° (%) (%)
Metabolic Screeners 54.5 61.7 66.7 63.6 73.7 60 0.392
Stone Analyzers 90.9 72.3 100 100 84.2 100 0.157
Those Who Do Neither 9.1 19.1 0 0 15.8 0 0.479

For symptomatic lower pole calyx stones smaller than 10 mm,
RIRS was the most used method in the 0-2 and 6-18 age groups,
whereas SWL was the most frequently used method in the 2-6 age
group. URS was the most used method for symptomatic upper and
lower ureteral stones in all age groups. For bladder stones larger
than 2 cm, endoscopic surgery was the preferred method in the 0-2
and 2-6 age groups, while endoscopic surgery and percutaneous
surgery were equally preferred in the 6-18 age group. Endoscopic
surgery was the preferred method for bladder stones smaller than
2 cmin all age groups. In different age groups, performing stone sur-
gery was related to title (p = 0.007) (Table 3) but not to place of
duty (p = 0.364) (Table 4). In daily practice, 82.29% of the partici-
pants recommended stone analysis and 63.54% recommended met-
abolic screening, while 13.54% did neither. When we looked at the
rates of performing stone analysis according to the place of work,
92.1% of those working in university hospitals, 79.2% of those
working in training and research hospitals, 52.9% of those working
in state hospitals, and 94.1% of those working in the private hospital
performed stone analysis (p = 0.002). On the other hand, performing
metabolic screening and stone analysis did not depend on title (p =
0.392, p = 0.157, respectively) (Table 5). At the first postoperative
visit, 93.75% of the participants preferred US.

In PSD, the guideline 1! strongly recommends direct radiography
(DG) and US as primary for diagnosis and follow-up. In line with the
guidelines, urologists preferred US the most. However, contrary to
expectations, DG was less frequently preferred. IVP was not chosen,
indicating that urologists had abandoned this diagnostic modality.

We believe that non-contrast CT should be selected in preoperative
patients. We know that CT provides excellent anatomical infor-
mation and has high specificity. However, some studies 1213 in the
literature recommend CT as the first diagnostic method for PSD be-
cause it is the gold standard diagnostic method. Radiation is a major
problem for pediatric patients. Therefore, US should be performed
first, atleast to determine urgent conditions such as hydronephrosis
and pyonephrosis. This way, pediatric patients will be protect pedi-
atric patients from unnecessary radiation exposure in non-emer-
gency situations. For children for whom non-contrast CT is planned,
itis also strongly recommended in the guideline 11 that CT should be
low dose. Urologists should consider this recommendation and pre-
fer low-dose, non-contrast CT in children.

In general, URS is the most commonly used surgical method in
PSD because it is easily accessible to most urologists and minimally
invasive. EAU guidelines ! recommend PCNL for kidney stones
larger than 2 cm. Participants in the study generally follow the
guideline recommendations. In staghorn kidney stones, mini PCNL
is performed more frequently in patients aged 0-2 and 2-6 years be-
cause the kidney is relatively smaller. Between the ages of 6 and 18,
standard PCNL is preferred more frequently as the kidney ap-
proaches adult size. In addition, although AUA (American Urology
Association) guidelines 10 states that SWL can be performed in pe-
diatric patients for stones larger than 20 mm, a ureteral catheter
(Double ]) or percutaneous nephrostomy should be placed before
the procedure. Since this method requires extra intervention in pe-
diatric patients, it has not been a preferred treatment method. The
fact that the surgical treatment of staghorn kidney stones can be
performed independently of both the place of duty and title suggests
that the experience of urologists in Turkey is similar.

In the literature, stone-free rates ranging from 57% to 97% in
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the short term and 57-92% in the long term after SWL are available.
91415 Following the guideline 11 recommendations, symptomatic
pelvic stones smaller than 10 mm in diameter are treated with SWL
in all age groups, with the endourological methods (RIRS and PCNL)
being the second most common treatment modality. We can con-
clude that urologists who prefer RIRS as the first treatment method
may not have the opportunity to perform SWL or may be unable to
perform SWL due to contraindications. The fact that SWL requires
anesthesia in pediatric patients is a relative disadvantage.

Recent guidelines 11 recommend SWL / PCNL / RIRS as the first
choice of surgical treatment for 10-20 mm pelvic stones. SWL is
more likely to require more than one session. For this reason, we
believe that mini PCNL is the first preferred method among the par-
ticipants. RIRS was chosen as the second method of choice. The aim
is to make patients stone-free with the minimum number of ses-
sions possible.

Although observation or SWL is recommended as the first choice
for lower pol stones smaller than 10 mm in the recently published
guideline 11 the participants used SWL as the first choice and RIRS
as the second choice only for patients between 2 and 6 years of age.
In other age groups, RIRS was preferred most frequently. We know
that the success of SWL is lower pole stones than for stones in other
localizations due to the location. For this reason, the participants
may prefer RIRS over SWL.

In previous studies, the stone-free rate with URS ranged be-
tween 82% to 100%. 1617 However, endoscopic surgery via the ret-
rograde route is relatively more complex for upper ureteral stones.
Middle and lower ureteral stones can be removed more easily with
URS. Participants reported URS as their first choice for symptomatic
ureteral calculi in all age groups. However, guideline ! recommends
SWL as the first-line treatment for upper ureteral stones.

There are three different methods for the surgical treatment of
bladder stones: endoscopic (transurethral/percutaneous), SWL,
and open surgery. Guidelines 11 recommends that endoscopic meth-
ods should be preferred primarily. Participants frequently pre-
ferred endoscopic methods, following guideline recommendations
and in their daily practice.

The statistical difference in stone analysis according to the place
of duty is likely due to the inadequacy of facilities in state hospitals.
The conditions of state hospitals should be improved. The fact that
stone analysis and metabolic screening are independent of the title
shows that urologists perform stone analysis when they have suffi-
cient facilities.

US, which is not as effective as computed tomography in stone
detection, is preferred as a postoperative control imaging method
because it is easily accessible to urologists, does not involve radia-
tion, and provides reliable information about the condition of the
collecting system.

The management of urinary tract stones in pediatric patients in-
volves a complex set of processes. The sole aim is not just to achieve
stone-free management. Since children are in a high-risk group, pre-
vention of recurrence is equally important, along with stone analy-
sis and metabolic evaluation. Urologists in Turkey generally follow-
ing the guidelines. However, this is not always possible due to a lack
of facilities. The necessary facilities for urologists need to be im-
proved.
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