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Abstract

Objective: This study aimed to evaluate the impact of extracorporeal shock wave lithotripsy (SWL), a commonly used treatment for pediatric urinary stone
disease, on children’s quality of life (QoL) using a validated and reliable QoL instrument (PedsQL™ 4.0).

Materials and Methods: In this prospective study, patients under the age of 18 who were scheduled for SWL due to kidney or ureteral stones between March
2018 and March 2020 were included. The age-appropriate PedsQL™ 4.0 questionnaire was administered before SWL, and on days 3 and 14 post-treatment.
The relationship between QoL scores and parameters such as stone-free status, age, gender, stone location, and stone size was statistically analyzed.

Results: A total of 36 children (21 males and 15 females) were included. The stone-free rate after the first SWL session was 63.9%. QoL scores significantly
decreased on day 3 post-SWL (p=0.031) but significantly improved by the second week compared to baseline (p=0.001). Notably, children aged 2—7 years,
those with lower calyceal stones, stone size <1 cm, and stone-free status had significantly better QoL scores.

Conclusion: Although pediatric SWL may temporarily reduce QoL in the early postoperative period, it significantly improves QoL by the second week. Age,
stone location, stone size, and achieving a stone-free status are important factors influencing QoL outcomes.
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Ozet

Amag: Bu calismada, cocukluk gagi iiriner sistem tas hastaliginda yaygin olarak kullanilan ekstrakorporeal sok dalga litotripsi (ESWL) tedavisinin ¢ocuklarin
yasam kalitesi tizerindeki etkisinin, gegerli ve giivenilir bir yasam kalitesi 6lgegi (PedsQL™ 4.0) kullanilarak degerlendirilmesi amaglandi.

Gerecler ve Yontemler: Mart 2018 - Mart 2020 tarihleri arasinda bobrek veya iireter tasi nedeniyle ESWL planlanan 18 yas alt1 hastalar prospektif olarak
caligmaya dahil edildi. Tiim hastalara tedavi oncesi, tedaviden 3 giin sonra ve 14 giin sonra yasa uygun PedsQL™ 4.0 6l¢egi uygulandi. Tagsizlik orani, yas,
cinsiyet, tas lokalizasyonu ve tas boyutu gibi parametrelerle yasam kalitesi skorlar1 arasindaki iliski istatistiksel olarak degerlendirildi.

Bulgular: Calismaya 36 ¢ocuk (21 erkek, 15 kiz) dahil edildi. {lk ESWL seans1 sonrast tagsizlik oran1 %63.9 idi. Tedavinin iigiincii giiniinde yasam kalitesi
puanlarinda anlaml bir diisiis goriiliirken (p=0.031), ikinci haftada yasam kalitesi puanlarinda anlamli bir artis tespit edildi (p=0.001). Ozellikle 2-7 yas arast,
alt kaliks taslar1, <I cm tag boyutu ve tassiz olan hastalarda yasam kalitesi skorlar1 belirgin olarak daha yiiksekti.

Sonug: Pediatrik ESWL tedavisi kisa donemde yasam kalitesini olumsuz etkileyebilse de, ikinci hafta itibariyle yasam kalitesinde belirgin bir iyilesme
saglamaktadir. Yas, tas lokalizasyonu, tag boyutu ve tassizlik durumu yasam kalitesini etkileyen 6nemli faktorlerdir.

Anahtar kelimeler: ekstrakorporeal sok dalga litotripsi, yasam kalitesi, pediatrik, tirolityazis
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Introduction

Urinary system stone disease; is a common health problem
prevalence ranging from 1-20%. The prevalence of urolithiasis
is increasing and children are more likely to experience
recurrence [1,2]. Although endourological treatments are
becoming widespread with the miniaturization of endoscopic
instruments, extracorporeal shock wave lithotripsy (SWL) is
widely used in the treatment of pediatric urinary stone disease.
SWL is a noninvasive, effective and reliable method [3]. It is
easier for children to reduce shock wave transmission due to
the smaller body volume, shorter ureter length and high ureter
compliance facilitating spontaneous disposal of stone fragments
[4]. According to the European Urology Association; SWL is the
first-choice method in children with renal and ureteral stones up
to 20 millimeters [5].

In pediatric patients with urinary stone disease, the stone-
free rate of SWL has been reported as 67-93% in the short term
and 57-92% in long-term follow-up studies [6]. However, the
complication rates of SWL are very low [7]. Pediatric SWL
is a painful procedure. It is often performed under sedation or
general anesthesia to reduce pain and ensure patient immobility.
Both the SWL procedure itself and the anesthesia administered
may affect the quality of life (QoL) of the child. Although there
are many studies on the efficacy and safety of pediatric SWL, to
the best of our knowledge, no published studies have explored
the association between SWL and QoL in pediatric patients.

Assessing QoL in children is critical, as it impacts their
physical, emotional, and social development, as well as family
dynamics. In this study, we aimed to determine the relationship
between pediatric SWL and patients’ QoL using a validated QoL
scale.

Materials and Methods

After obtaining institutional ethics committee approval
(No0:48670771-514.10), patients under 18 years of age with kidney
or ureteral stones scheduled for SWL were included between
March 2018 and March 2020 in this prospective study. The
research was conducted according to the principles of the World
Medical Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects.” A priori power
analysis was conducted using an effect size of 0.8, alpha of 0.05,
and power of 0.80 for a paired t-test design. The analysis revealed
that a minimum of 14 participants would be required.

All patients were evaluated by ultrasonography (USG), and
kidney, ureter, and bladder (KUB) radiography, with computed
tomography (CT) employed in cases of diagnostic uncertainty.
Patients with anomalies of urinary tract, internal and external
diversion, coagulopathy, chronic or other acute active disease
were excluded from the study. Patients with multiple stones,
known cystine stone disease, non-opaque stones were excluded
to ensure homogeneity in stone characteristics and imaging
accuracy. Pre-SWL workups included urinalysis, urine culture,
complete blood count, creatinine levels and coagulation tests.
Stone size was measured as the longest diameter on USG, KUB
or CT imaging. All patients were requested to complete the
validated age matched QoL scale at baseline, and at 3 and 14
day after SWL.
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QoL Measurements

Pediatric Quality of Life Inventory™ 4.0 (PedsQL™ 4.0)
was used as a health-related QoL instrument. This scale has been
developed and validated as a valid and reliable tool that can be
used for self-reports and proxy-reports in children under the
age of 18 [8-11]. Studies have shown that there is no difference
between the completion of the PedsQL scoring system by the
child and the parent. In order to ensure homogeneity, the forms
of all patients were filled by their parents in our study.

PedsQL ™ 4.0 is a five-point Likert scale, consisting of five
different forms by different ages; under 2 years of age, for 2-4,
5-7, 8-12 and 13-18 years of age. Each form consists of a total of
23 items, which are physical functioning (eight items), emotional
functioning (five items), social functioning (five items) and
school/cognititve functioning (five items). The sum of the
emotional, social and school/cognitive functionality subgroups
forms the psychosocial subgroup. There are five options in each
item; never (100 point), rarely (75 point), sometimes (50 point),
often (25 point) and almost always (0 point). The total score is
calculated by dividing the number of items. Thus, a PedsQL score
between 0-100 is obtained. A higher score indicates better QoL.

SWL Technique

SWL was performed by a single experienced urologist using
the Dornier Compact Sigma lithotripter (Dornier MedTech,
Wessling, Germany) under intravenous sedation or general
anesthesia. All patients received standardized intravenous
sedation or general anesthesia based on age and clinical needs.
Both fluoroscopy and USG imaging were used to locate stones.
The procedure was started with a low voltage of 13 kV and was
gradually increased to 20 kV. SWL session was terminated when
full stone fragmentation was achieved, or 2000 shock wave
counts were reached. KUB graphy and USG was done at the first
week after SWL for follow-up. If a complete stone clearance was
obtained, the patients were considered as stone-free. If stone-free
was not achieved, a second SWL session was planned.

Statistical Analysis

Independent t test was used to compare independent groups,
pearson correlation test to examine the relationship between
variables and pearson chi-square, chi-square and fisher exact tests
were used to compare categorical data. A paired sample t-test
or Wilcoxon test was used to compare the dependent groups.
Quantitative data were expressed as mean =+ standard deviation
values on tables. Categorical data are expressed as n (frequency)
and percentages (%). Data were analyzed at 95% confidence level
and it was considered significant when p value was less than 0.05.

Results

The study included a total of 36 children, comprising 21
males and 15 females. The mean age of the participants was 70.1
months, and the mean stone size measured 10.2 mm. Following
the initial session of SWL, the stone-free rate was 63.9%,
corresponding to 23 patients (Table 1).

Upon comparing baseline and postoperative PedsQL
scores and subscores, it was observed that the PedsQL scores
on the third postoperative day were significantly lower than
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the baseline scores (85.2 and 83.9, respectively, p= 0.031).
Conversely, the PedsQL scores in the second postoperative
week were significantly higher than the baseline scores (91.9
and 83.9, respectively, p= 0.001) (Table 2).

When the baseline QoL values of the patients were compared,
it was found that there was no difference between the male
and female patients, between the age groups, according to the
location of the stone and the stone size (p> 0.05) (Table 3).

Table 3 shows comparison of PedsQL scores baseline and
after SWL according to gender, age, stone location, stone
size and stone-free rate. On day 3 after SWL; PedsQL scores
were found to be significantly lower in patients 2-4 years age,
8-12 years age, > 1 cm stone size and stone-free patients (p<
0.05). However, 2 weeks after SWL; the PedsQL scores were
significantly higher in both female and male patients, 2-7 years
of age, lower calyceal stones, less than 1 cm of stone size and
stone-free patients (p< 0.05) (Table 3).

There was no complication during SWL. In the first 2 weeks
follow-up, urinary tract infection (UTI) was observed in 2
patients. The patients were treated with appropriate antibiotic
treatment.

Discussion

Urinary stone disease is a chronic condition that adversely
impacts QoL due to its propensity for recurrence and the
necessity for surgical interventions. According to Hall et al., the
recurrence rate of urinary stone disease ranges from 10% to 48%
[12]. Similar to other chronic conditions, there is an association
between urinary stone disease and psychological factors such as
stress, depression, and other mental health disorders. Patients
experiencing recurrent urinary stone disease exhibit elevated
stress levels compared to healthy individuals [13]. Miyaoka
et al. reported that stress levels were significantly heightened
during episodes of painful renal colic [14].

In quality of life assessments, patients with urinary stone
disease exhibited significantly poorer scores in pain, physical
functioning, social functioning, and general health compared to
healthy individuals [15,16]. While existing studies on the QoL in
urinary stone patients have focused exclusively on adults, there
is a notable absence of research concerning pediatric patients
with urinary stones [17]. To the best of our knowledge, our

Table 2. Comparison of PedsQL subscores

Table 1. Demographic characteristics of the patients

Gender
Female 15 (41.7%)
Male 21 (58.3%)
Age* (month) 70.1 £48.1
Operation side (right/left) 20/16
Stone location
Upper calyx 3 (8.3%)
Middle calyx 8 (22.2%)
Lower calyx 11 (30.6%)
Renal pelvis 9 (25.0%)
Proximal ureter 5 (13.9%)
Stone size* (mm) 10.2+£3.9
Stone free rate 23 (63.9%)

*: mean =+ standard deviation

study represents the first investigation into the QoL in pediatric
patients undergoing SWL.

In a study conducted by Penniston et al., it was observed that
the QoL scores for men and women with urinary stone disease
were comparable [16]. Bensalah et al. identified obesity, age,
and surgical history as factors influencing the QoL in patients
with urinary stones [15]. In our study, no significant association
was found between QoL and variables such as gender, age, stone
size, and stone location.

SWL is widely used as an effective and reliable method
in patients with pediatric urinary stone disease. In pediatric
patients, the stone-free rate of SWL ranges from 50% to 90%
[18,19]. Factors affecting the success of SWL include age, stone
size, location and composition, patient habits and lithotriptor
activity [20]. The most important factor affecting the success
of SWL is the stone size. According to the study by Dogan et
al, stone-free rates in pediatric SWL; for stones <1 cm, 1-2 cm
and> 2 cm, it is about 90%, 80% and 60% respectively [21].

Kurahashi et al. conducted an examination of patients who
had undergone SWL at least three months prior due to urinary
stone disease. The study found no significant difference in

Baseline l;?dsa-;);) P« f;:t&zg P’
Physical* 85.5+15.1 80.3+15.8 0.001 92.0+10.4 0.003
Emotional* 84.4+21.0 83.6 £21.1 1.000 92.0+13.0 0.007
Social* 92.8+14.7 93.1+14.7 0.317 97.3+8.2 0.012
Cognitive/School * 843 +£15.2 84.1+15.8 0.833 89.4+13.8 0.015
Psychosocial * 873142 87.0+14.2 0.674 93.0+9.4 0.001
Total* 852 +13.7 83.9+13.5 0.031 91.9+9.7 0.001

*: mean + standard deviation, PedsQL: Pediatric quality of life inventory; a: Postoperative 3rd day vs baseline; [: Postoperative 14th day vs baseline
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Table 3. The effect of variables on PedsQL score

X Postoperative Postoperative
Baseline P P P?
3 day 14™ day
Gender
Female 873+134 85.5+13.4 0.123 91.9+11.1 0.004
Male 824+ 14.1 0303 81.7+13.8 0.108 91.8+7.7 0.011
Age
<2 years 77.6 +18.9 78.6+£19.3 1.000 87.6 + 8.6 0.144
2-4 years 90.6 £7.8 88.9 £ 8.1 0.026 97.5+2.1 0.008
5-7 years 83.9+18.2 0.672 83.6 + 18.7 0.317 89.9 £ 14.0 0.043
8-12 years 87.4+11.7 82.2+11.8 0.042 92.0+8.5 0.107
13-18 years 80.2+11.9 82.0+10.3 0.655 859+13.8 0.655
Stone location
Upper calyx 86.2+12.3 84.7+12.0 0.317 86.4+9.6 0.655
Middle calyx 76.8 £14.9 78.1+£153 0.916 85.8+12.2 0.075
Lower calyx 88.6+9.9 0.228 87.7+10.2 0.068 93.9+9.9 0.017
Renal pelvis 86.3+16.3 84.9+15.5 0.066 953+3.8 0.050
Proximal ureter 88.7+14.5 82.6+16.3 0.180 94.1 +£10.1 0.068
Stone size
<l cm 842+ 15.1 84.6 +14.8 0.511 912+11.4 0.001
>1 cm 86.8 £ 11.6 0590 82.8 £ 11.7 0.012 929+6.4 0.075
Success
Stone free 849+ 15.1 0.912 83.1+15.1 0.027 94.8+7.9 0.001
Not stone free 85.8+11.5 85.3+10.7 0.500 86.8+10.8 0.612

*: mean + standard deviation, PedsQL: Pediatric Quality of Life Inventory; a: Postoperative 3rd day vs baseline; 3: Postoperative 14th day vs baseline

QoL between these patients and the general population. In
this investigation, SWL was compared with percutaneous
nephrolithotomy (PNL) and ureterorenoscopy (URS), with
SWL demonstrating a higher overall health score than the other
treatment methods [22]. Similarly, Arafa et al. assessed patients
who had undergone SWL at least three months earlier for urinary
stone disease. The QoL scores of these patients were found to be
superior to those of the general population. In the same study,
when SWL was compared to PNL and URS, SWL’s QoL score
was higher than those of the other treatment methods [23].

In our study, on the third day following SWL, the physical
and overall QoL metrics were significantly lower than the
preoperative values. This outcome may be attributed to the impact
of SWL on the body, as well as the effect of renal colic-induced
fragments post-SWL. However, by the second week after SWL,
all QoL metrics were significantly higher than the preoperative
values. This finding suggests that SWL can enhance QoL even
in the early stages by effectively treating urinary stone disease.

Regrettably, research concerning the parameters influencing
the QoL—such as age, gender, and stone location—in patients
undergoing SWL remains insufficient. Sahin et al. identified
that patients with stones exceeding 2 cm in size experienced
a diminished QoL and had a higher frequency of emergency
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room visits [24]. In alignment with these findings, our study
determined that the QoL was notably improved in patients with
stones measuring less than 1 cm.

The limitations of this study include the small sample
size and the absence of a control group. It is imperative to
conduct further studies with larger sample sizes and the
inclusion of control groups. This would enable the provision of
comprehensive information to parents regarding the potential
impact of SWL on their child’s QoL. As PedsQL scores were
reported by parents, the results may reflect parental perceptions
rather than the child’s direct experience, which could introduce
bias. Additionally, the evaluation of only the initial SWL session
may present a limitation.

Conclusion

Pediatric SWL may temporarily reduce QoL in the early
postoperative period, likely attributable to the reduction in stone
fragments. However, by the second week post-SWL, there is
a notable improvement in the child’s quality of life. Factors
influencing this quality of life include age range of 2-7 years,
presence of lower calyceal stones, stone size less than 1 cm, and
achieving a stone-free status. Future research should explore
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long-term QoL outcomes and the impact of repeated SWL
sessions in pediatric patients.

Ethics Committee Approval: Ethical approval for this study
was obtained from University of Health Sciences, Okmeydani
Training and Research Hospital Clinical Research Ethics
Committee (Approval number and date: 48670771-514.10 and
01.08.2018).

Informed Consent: An informed consent was obtained from all
the patients.

Publication: The results of the study were not published in full
or in part in form of abstracts.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Any contribution was not made by
any individual not listed as an author. Concept — F.Y, FO.,FA.,
S.B., O.S.; Design — FY, F.O., FA,, $.B., O.S.; Supervision —
FY, FO. FA. SB., 0.S; Resources — U.C.; Materials —U.C.;
Data Collection and/or Processing — M.S., U.C.; Analysis and/
or Interpretation — M.S.; Literature Search — M.S.; Writing
Manuscript — M.S. Critical Review — F.Y, F.O,FA.,SB.,OS.
Conflict of Interest: The authors declare that they have no
conflicts of interest.

Financial Disclosure: The authors declare that this study
received no financial support.

References

[1T Muslumanoglu AY, Binbay M, Yuruk E, Tepeler A, Esen
T, Tefekli A. Updated epidemiologic study of urolithiasis
in Turkey. I: Changing characteristics of urolithiasis. Urol
Res 2011;39(4):309-14.
https://doi.org/10.1007/s00240-010-0340-2

[2] Global Burden of Disease Collaborative Network. Global
Burden of Disease Study 2019 (GBD 2019) Results.
Seattle, WA: Institute for Health Metrics and Evaluation
(IHME); 2019.

[3] Lu P, Wang Z, Song R, Lu K, Liu Q, Wei Q, et al. The
clinical efficacy of extracorporeal shock wave lithotripsy
in pediatric urolithiasis: a systematic review and meta-
analysis. Urolithiasis 2015;43(3):199-206.
https://doi.org/10.1007/s00240-015-0757-2

[4] Hesse A, Kruse R, Geilenkeuser WJ, Schmidt M. Quality
control in urinary stone analysis: results of 44 ring trials
(1980-2001). Clin Chem Lab Med 2005;43(3):298-303.
https://doi.org/10.1515/CCLM.2005.054

[5] Radmayr C, Bogaert G, Bujons A, Dogan HS, Kocvara
R, Nijman RJM, et al. EAU Guidelines on Paediatric
Urology. Arnhem, The Netherlands: European Association
of Urology Guidelines Office; 2024. Available from:
https://uroweb.org/guidelines

[6] Landau EH, Shenfeld OZ, Pode D, Shapiro A, Meretyk
S, Gofrit ON. Extracorporeal shock wave lithotripsy in
prepubertal children: 22-year experience atasingle institution
with a single lithotriptor. J Urol 2009;182(4):1835—40.
https://doi.org/10.1016/j.juro.2009.04.084

80

[71 D’Addessi A, Bongiovanni L, Racioppi M, Gulino G,
Bassi P, Vittori M, et al. Is extracorporeal shock wave
lithotripsy in pediatrics a safe procedure? J Pediatr Surg
2008;43(4):591-6.
https://doi.org/10.1016/j.jpedsurg.2007.10.037

[8] Varni JW, Seid M, Kurtin PS. PedsQL™ 4.0: Reliability
and validity of the Pediatric Quality of Life Inventory™
Version 4.0 Generic Core Scales in healthy and patient
populations. Med Care 2001;39(8):800—12.
https://doi.org/10.1097/00005650-200108000-00006

[9] Uneri OS. Cocuklar igin Yasam Kalitesi Olgeginin 2—7
yaslarindaki Tiirk ¢ocuklarinda gegerlik ve giivenirligi
[Uzmanlik tezi]. Kocaeli: Kocaeli Universitesi Tip
Fakiiltesi; 2005.

[10] Memik NC, Agaoglu B, Coskun A, Karakaya I. Cocuklar

icin yagam kalitesi 0l¢eginin 8—12 yas ¢ocuk formunun

gegerlik ve gilivenirligi. Cocuk Ergen Ruh Sagligi Derg
2008;15(2):87-98.

Memik NC, Agaoglu B, Coskun A, Uneri OS, Karakaya
L. Cocuklar i¢in yagam kalitesi 6l¢eginin 13—18 yas ergen
formunun gegerlik ve giivenilirligi. Turk Psikiyatri Derg
2007;18(4):353-63.

[11]

Hall SA, Link CL, Tennstedt SL, Litman HJ, McKinlay
JB. Urological symptom clusters and health[related
quality of life: results from the Boston Area Community
Health Survey. BJU Int 2009;103(11):1502-8.
https://doi.org/10.1111/j.1464-410X.2009.08338.x

[13] Diniz DH, Schor N, Blay SL. Stressful life events
and painful recurrent colic of renal lithiasis. J Urol
2006;176(6):2483-7.
https://doi.org/10.1016/j.juro.2006.07.156

[14] Miyaoka R, Ortiz-Alvarado O, Kriedberg C, Krambeck
AE, Gettman MT, Monga M. Correlation between stress
and kidney stone disease. J Endourol 2012;26(5):551-5.
https://doi.org/10.1089/end.2011.0481

Bensalah K, Tuncel A, Gupta A, Raman JD, Pearle MS,
Lotan Y. Determinants of quality of life for patients with
kidney stones. J Urol 2008;179(6):2238-43.
https://doi.org/10.1016/j.juro.2008.01.119

[16] Penniston KL, Nakada SY. Health related quality of life
differs between male and female stone formers. J Urol
2007;178(6):2435-40.
https://doi.org/10.1016/j.juro.2007.08.009

[17] Kartha G, Calle JC, Marchini GS, Monga M. Impact of
stone disease: chronic kidney disease and quality of life.
Urol Clin North Am 2013;40(1):135-47.
https://doi.org/10.1016/j.ucl.2012.09.004

www.grandjournalofurology.com


https://www.grandjournalofurology.com/

Savun M, Yanaral F, Caglar U, Ozgor F, Akbulut F, Basal S, Sarilar O. Impact of Pediatric SWL on QoL

(18]

[19]

[20]

Osman MM, Alfano Y, Kamp S, Wendt-Nordahl G,
Michel MS, Alken P, et al. Five-year follow-up of
patients with clinically insignificant residual fragments
after extracorporeal shockwave lithotripsy. Eur Urol
2005;47(6):860—4.
https://doi.org/10.1016/j.eururo.2005.02.001

Gofrit ON, Pode D, Meretyk S, Katz G, Shapiro A, Landau
EH, et al. Is the pediatric ureter as efficient as the adult
ureter in transporting fragments following extracorporeal
shock wave lithotripsy for renal calculi larger than 10 mm?
J Urol 2001;166(5):1862—4.
https://doi.org/10.1016/S0022-5347(05)65668-6

Yanaral F, Ozgor F, Savun M, Ekici M, Muslumanoglu
AY. Shock-wave lithotripsy for pediatric patients: Which
nomogram can better predict postoperative outcomes?
Urology 2018;117:126-30.
https://doi.org/10.1016/j.urology.2018.03.012

81

[21]

[24]

Dogan HS, Tekgul S. Extracorporeal shock wave lithotripsy:
principles of fragmentation techniques. In: Godbole
P, Koyle M, Wilcox D, editors. Pediatric Endourology
Techniques. London: Springer; 2014. p. 257-63.
https://doi.org/10.1007/978-1-4471-5394-8 27

Kurahashi T, Miyake H, Shinozaki M, Takenaka A, Hara
I, Fujisawa M. Health-related quality of life in patients
undergoing lithotripsy for urinary stones. Int Urol Nephrol
2008;40(1):39-43.
https://doi.org/10.1007/s11255-007-9231-9

Arafa MA, Rabah DM. Study of quality of life and its
determinants in patients after urinary stone fragmentation.
Health Qual Life Outcomes 2010;8:119.
https://doi.org/10.1186/1477-7525-8-119

Sahin C, Cetinel AC, Eryildirim B, Tuncer M, Faydaci G,
Sarica K. Stone size and quality of life: A critical evaluation
after extracorporeal shock wave lithotripsy. Arch Ital Urol
Androl 2015;87(3):227-32.
https://doi.org/10.4081/aiua.2015.3.227

www.grandjournalofurology.com


https://www.grandjournalofurology.com/

