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Abstract: Background: The present study aimed to explore the efficacy of percutaneous nephrolithotomy versus
ureteroscopic lithotripsy, systematically, in the treatment of ureteral calculi. Methods: PubMed, Cochrane, and Em-
base databases, updated to September 2017, were searched by index words to identify relevant studies, including
qualified randomized controlled studies or comparison studies. Studies were also identified by tracking reference
lists from papers and internet searches. This meta-analysis was performed using mean difference (MD), odds radio
(OR), and 95% confidence interval (95% Cl) to analyze main outcomes. Results: A total of 12 studies were included
in this meta-analysis, with 649 subjects in the PCNL group and 633 subjects in the URSL group. Results indicated
that PCNL significantly increased hospital stays (SMD, 2.13; 95% Cl 1.46-2.80), stone-free rates (3 days) (OR, 6.70;
95% Cl 2.61-17.17), and other stone-free rates (1 month) (OR, 4.59; 95% Cl 3.02-6.97), compared to the URSL
group. However, there were no significant differences in operation times (WMD, 14.09; 95% Cl: -0.76-28.94) and
complications (OR, 1.25; 95% CI 0.71-2.20) between the two groups. Conclusion: Favorable outcomes regarding
stone-free rates of 3 days and 1 month were identified in the PCNL group, compared to the URSL group, but URSL
significantly decreased hospital stays. More high quality studies are required to confirm the efficacy of PCNL and
URSL in identifying the best therapy for ureteral calculi.
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Introduction renal collecting system, or when the ureter is
not suitable for retrograde manipulation, PCNL
has been recommended, according to 2016
European Association of Urology (EAU) guide-
lines [3]. However, controversy remains in
determining the most appropriate therapy, but
timely intervention to remove the stones com-

pletely is still of great importance.

Urolithiasis is the most common urologic dis-
ease, with a prevalence rate of 10-15% and
recurrence rate of 50% [1]. Large proximal ure-
teral stones can lead to urinary obstruction,
resulting in function injury and life-threatening
sepsis. Considering the high recurrence rate
and serious complications, timely therapy and
removing the stone completely are of vital

, ) SWL has been a priority therapy for patients
importance for patients.

with stones smaller than 10 mm. However, if
the stones stay for a long time in the same ure-
teral location, this may lead to local chronic
inflammation and even incarcerated ureteral
calculi [4, 5]. PCNL has shown a high stone
clearance rate in proximal ureteral stones since
it was first introduced into routine clinical prac-
tice in the 1980s [6, 7]. Despite reliable effi-

Over the past decades, several techniques and
multiple methods, including endoscopic stone
fragmentation, percutaneous nephrolithotomy
(PCNL), shockwave lithotripsy (SWL), and ure-
teroscopic lithotripsy (URSL), have been imple-
mented. SWL and URSL have been proposed in
American Urological Association (AUA) Guide-

lines as the first-line treatments for proximal
ureteral stones [2]. In some special cases, such
as patients with larger stones (>10 mm), stones
influencing proximal ureteral calculi with dilated

ciency, each technique has its own limitations.
Migration of stones or fragments is the main
reason of failure in rigid URSL. It is required for
further auxiliary procedures, including flexible
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1424 articles searched from
databases using the index words

rane, PubMed, and Embase
databases. Studies were also
identified by tracking refer-

1368 articles excluded after
screening titles or abstracts

ence lists from papers and
internet searches. Two inves-
tigators, independently, extra-
cted data. A third investigator

56 articles need full text
evaluation

was involved in reaching an

12 articles included in the
meta-analysis

44 articles excluded with
following reasons:
1. Meta or review (8)
2.0Others operation (17)
3. Theoretical research or case report(11)
4. Technique analysis (8)

agreement.
Study selection

Studies that met the follow-
ing criteria were included in

Figure 1. Flow diagram of the literature search and selection process.

URSL and SWL. Both URSL and PCNL have
been widely used as minimally-invasive treat-
ments for large proximal ureteral stones. Rigid
URSL is a common-used ureteroscopy tech-
nique. It has been reported that its stone-free
rate in managing upper ureteral stones ranges
from 88% to 100% [8, 9] PCNL, an invasive
technique, may generally lead to bleeding in
0-20% patients, with a total of 7% requiring
transfusion. Moreover, adjacent organ injury
should not be ignored regarding PCNL, despite
an incidence of only 0.4%. It has been a tough
decision for urologists in choosing the best
therapy for patients with large proximal ureteral
stones. Since 1999, several studies comparing
the efficacy and safety of rigid URSL and PCNL,
in the treatment of large proximal ureteral
stones, have been carried out.

Therefore, as disagreements have been shown
among these studies, a meta-analysis was per-
formed to compare the outcomes of rigid URSL
and PCNL. This study assessed existing evi-
dence on the effects of abovementioned thera-
pies. These findings may have important clini-
cal implications.

Materials and methods
Search strategy

The following electronic databases were sear-
ched, from their inception to September 2017,
for all randomized controlled trials or compari-
son studies analyzing the efficacy of percutane-
ous nephrolithotomy and ureteroscopic litho-
tripsy for treatment of ureteral calculi: Coch-
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this review: (1) Randomized
controlled trials or compari-
son studies; (2) Therapies of
the two groups were percuta-
neous nephrolithotomy and ureteroscopic litho-
tripsy; (3) Outcomes included operation times,
hospital stays, stone-free rates, and complica-
tions; and (4) Publications available in English.

Studies that met the following criteria were
excluded: (1) Repeat publications or shared
content and results; (2) Outcomes were not rel-
evant to analyses; and (3) Case reports, theo-
retical research, conference reports, systemat-
ic reviews, meta-analysis, and expert com-
ments.

Data extraction and quality assessment

Two reviewers, independently, extracted data
based on predefined criteria. Differences were
settled by discussion with a third reviewer.
Analyses data were extracted from all included
studies and consisted of two parts: basic infor-
mation and main outcomes. Author name,
design, sample size, main age, gender, and
stone size were extracted as basic information.
Clinical outcomes, including operation times,
hospital stays, stone-free rates, and complica-
tions were analyzed in the two groups. Studies
were performed by two reviewers, indepen-
dently. Any arising differences were resolved by
discussion.

Statistical analysis

All statistical analyses were performed using
STATA 10.0 (TX, USA). Chi-squared and I tests
were used to assess the statistical heterogene-
ity of clinical trial results and determine the
analysis model (fixed-effects model or random-
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Table 1. Basic characteristics description of included studies

No. of .
. . Age Gender Stone Size
Study Design patients
PCNL URL PCNL URL PCNL URL PCNL URL
Shiyong Qi 2014 A prosepective randomized study 52 52 41.1 42.5 30M 31M 20.3+3.6 19.8+4.3
Abbas Basiri 2008 Randomized clinical trial 50 50 48 39 32M 33M 20.3%+3.3 17.8+2.4
Gu Xiao-Jian 2013 Randomized compare study 30 29 425 4422 28M 17 M 17.27 16.23
Xiaowen Sun 2007 Randomized compare study 44 47 40.4 39.6 30M 31 M 14.7+2 14.6+1.8
Yuanhua Liu 2013 Compare study 45 45 - - -
Ibrahim Halil Bozkurt 2015 Compare study 45 41 447 421 22M 27TM 31.4+6.4 26.1+4.7
Hongjian Zhu 2014 A four-year retropective study 30 22 51.9 49.6 18M 14 M 1.4+0.7 1.2+0.8
Hai Li 2013 Compare study 83 91 4412 4535 46M 44 M 20+4.44 20.61+4.26
Yung-Shun Juan 2008 Compare study 22 31 48.2 48.9 16M 23M 20.1+54 18.6+6.3
Zhongsheng Yang 2012 Compare study 91 91 45.2 46.4 53 M 54 M 15.849.6 13.4+8.3
Henglong Hu 2015 Compare study 104 80 65.5 651 56M 45M 15.8+3.4 15.8+3.4
Chuangjing Wang 2015 Randomized controlled trial 53 54 5821 5752 28M 25M 13.47+1.8 13.72+1.56
Study Results
D WMD (95% Cly
: Characteristics of included
Shiyong Qi 2014 — i -28.20 (-32.92, -23.48) studies
Abbas Basiri 2008 ! ——+—— 50.90 (41.48, 60.32)
]
:" X'“':a" z:: P i:: E:E:Z::::z A total of 1,424 articles were
laowen Sun 1 a E bbb, E
Yuanhua Liu 2013 — E -6.32 (-14.15, 1.51) segrched. A total of 1’3.68
Ibrahim Halil Bozkurt 2015 _:._ 15.00 (-0.24, 30.24) articles were excluded durmg
Hongjian Zhu 2014 —— 10.60 (1.3, 19.87) the preliminary screening of
Hai Li 2013 ; ——  45.20 (39.85, 50 55) title or abstract, leaving 56
Yung-Shun Juan 2008 —————  %80@s1.4979 articles for further selection.
Zhongsheng Yang 2012 . E -17.80 (-18.59, -17.01) After full-text Screening’ 44
Henglong Hu 2015 T 5:20 -5.49, 15.89) articles were excluded due to
Chuangjing Wang 2015 ~ 348¢677.4121) the following criteria: meta or
Overall (I-squared = 99.4%, p = 0.000) e ] 14.09 (-0.76, 28.94) . .
K P : review (8), other operations
NOTE: Weights are from random effects alnalysis ; : (17), theoretical research or
-33 0 60.4 case report (11), and tech-

Figure 2. Forest plot showing operation times.

effects model). Heterogeneity was acceptable
when the Chi-squared test P-value was less
than 0.05 and the value of |2 was greater than
50%, assessed by a random-effects model. It
was defined as homogeneous data when Chi-
squared test P-values were more than 0.05 and
the value of |2 was less than 50%, assessed by
a fixed-effects model. Continuous variables are
expressed as mean * standard deviation and
were analyzed by mean difference (MD). Cate-
gorical data were calculated as percentages
and were analyzed by relative risk (RR) or odds
ratio (OR). Operation times and hospital stays
were analyzed by MD and 95% CI. Stone-free
rates and complications were analyzed by OR
and 95% Cl.
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nique analysis (8). Finally, 12

studies [10-21] were selected

for the meta-analysis, with
649 subjects in the PCNL group and 633 sub-
jects in the URSL group. The selection process
is presented in Figure 1. Main characteristics
of included studies are summarized in Table 1.
Basic information included the design, age,
gender, and stone size. Five studies were ran-
domized control trials, six were comparison
studies, and one was a retrospective study.

Operation times

Twelve studies with 1,282 subjects (PCNL
group = 649, URSL group = 633) reported oper-
ation times. Based on Chi-squared test P-values
(P = 0.000) and I?tests-values (I>= 99.4%), a
random effects model was chosen to analyze
results. Pooled results showed that operation
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Figure 3. Forest plot showing hospital stays.
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Stone-free rates

Six studies with 626 subjects
(PCNL group = 312, URSL
group = 314) reported stone-
free rates (3 days). Based on
Chi-squared test P-values (P =
0.006) and I tests-values (I?> =
69.0%), a random effects mo-
del was chosen to analyze re-
sults. Pooled results showed
that stone-free rates (3 days)
were significantly higher in
PCNL group than that in URSL
group (OR, 6.70; 95% Cl 2.61-
17.17, Figure 4).

Eleven studies with 1,175
subjects (PCNL group = 596,
URSL group = 579) reported
stone-free rates (1 month).
Based on Chi-squared test
P-values (P = 0.286) and 2
tests-values (> = 16.6%), a
fixed effects model was cho-
sen to analyze results. Pooled
results showed that stone-
free rates (1 month) were sig-
nificantly higher in PCNL group
than that in URSL group (OR,

——~17.80(4.08, 77.68)

4.59; 95% Cl 3.02-6.97,
Figure 5).

6.70 (261, 17.17)

Complications

T
61

Figure 4. Forest plot showing stone-free rates (3 days).

times were higher in PCNL group than that in
URSL group (WMD, 14.09; 95% CI-0.76-28.94,
Figure 2), without significant differences.

Hospital stays

Eleven studies with 1,100 subjects (PCNL
group = 558, URSL group = 542) reported hos-
pital stays. Based on Chi-squared test P-values
(P = 0.000) and I?tests-values (I>= 95.3%), a
random effects model was chosen to analyze
results. Pooled results showed that hospital
stays were significantly longer in PCNL group
than that in URSL group (SMD, 2.13; 95% CI
1.46-2.80, Figure 3).
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Five studies with 841 subjec-

ts (PCNL group = 428, URSL

group = 413) reported compli-

cations. Based on Chi-squared
test P-values (P = 0.044) and I? tests-values (I?
= 56.2%), a random effects model was chosen
to analyze results. Pooled results showed no
significant differences in complications (OR,
1.25; 95% CI 0.71-2.20, Figure 6) between the
two groups.

Quality assessment and potential bias

Based on previously mentioned criteria, 12
articles were included in this meta-analysis.
Quality assessment and potential bias were
accessed by funnel plots, Begg's and Ma-
zumdar’s rank test, and Egger’s test. The fun-
nel plot for log WMD in operation times of
included studies was notably dissymmetrical,
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Figure 5. Forest plot showing stone-free rates (1 month).
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Figure 6. Forest plot showing complications.

suggesting significant publication bias (Figure
7). Moreover, significant dissymmetry was
detected by Begg’s and Mazumdar’s rank test
(Z = -0.07, P = 1.00). However, Egger’s test
results showed significant publication bias (P =
0.021).

Discussion

Several similar meta-analyses have been per-
formed. Qing Wang et al. [22] found that
patients undergoing rigid URSL were associat-
ed with shorter operation times (WMD, -23.66
min; 95% Cl -45.00 to -2.32; P = 0.03), shorter
hospital stays (WMD, -2.76 d; 95% CI -3.51 to
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-2.02; P<0.00001), lower 3rd-
day (RR, 0.73; 95% Cl 0.66 to
0.82; P<0.00001) and 1st-
month (RR, 0.82; 95% CI 0.77
to 0.87; P<0.00001) stone-
free rates, higher risk of con-
version to other surgical pro-
cedures (RR, 4.28; 95% CI
1.93 to 9.46; P = 0.0003),
higher incidence of migration
(RR, 28.49; 95% Cl 9.12 to
89.00; P<0.00001) and ure-
teral perforation (RR, 6.06;
95% Cl 1.80 to 20.44; P =
0.004), as well as lower risk of
fevers (RR, 0.64; 95% Cl 0.42
to 0.97; P = 0.04), transfu-
sions (RR, 0.19; 95% CI 0.04
to 0.85; P = 0.03), and hema-
turia (RR, 0.38; 95% CI, 0.25
t0 0.57; P<0.0001). No signifi-
cant differences were ob-
served in terms of incidence
of embolization, pain, and ure-
terostenosis. Yang Nianlong et
al. [23] found that 15 eligible
trials evaluating LSS versus
PCNL were identified, includ-
ing 6 prospective and 9 retro-
spective studies with 473
patients undergoing LSS and
523 patients undergoing PC-
NL. Although LSS led to longer
operation times (P = 0.01)
and higher open conversion
rates (P = 0.02), patients had
fewer complications (P =
0.03), including decreased
bleeding rates (P = 0.02) and

blood transfusion rates (P = 0.01), with more
stable hemoglobin levels (P<0.001). Stone-free
rates were also increased in LSS compared
with PCNL (P<0.001), with less secondary/com-
plementary procedures (P = 0.006). There were
no significant differences in other demographic
parameters between the two groups.

The present study found that less time was
needed to perform rigid URSL than PCNL.
Operation times were not defined clearly in
most studies and were calculated using differ-
ent criteria. This was likely the most important
reason for high heterogeneity [24, 25].
Moreover, operation times mainly depend on

Int J Clin Exp Med 2018;11(10):10287-10294
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were not the same. Therefore,
more high-quality studies are
necessary to confirm the cur-
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Figure 7. Funnel plot of studies included in the meta-analysis.

patient characteristics and surgeon experi-
ence. The shortest and longest operation times
forrigid URSL in included studies were 30.6+7.8
minutes [15] and 92.0£32.5 minutes [17],
respectively, with 38.5+8.2 minutes [12] and
115.4+49.5 minutes [20] in PCNL, showing sig-
nificant differences. Rigid URSL yielded signifi-
cantly shorter hospital stays than PCNL. Recent
data has shown that patients undergoing sur-
gery expect to return to work and daily activities
as soon as possible. However, invasive tech-
niques often require more time to make sure
that no severe postoperative complications
happen. After PCNL, patients are therefore
required to lie in bed and limit their activities for
several days to reduce the risk of bleeding.

In addition, results showed that PCNL was
associated with higher risk of transfusions and
hematuria, compared to rigid URSL. This is con-
sistent with the fact that bleeding is generally
common in PCNL and patients may need trans-
fusions. Actually, one systematic review report-
ed that the overall transfusion rate is about 7%,
indicating a low transfusion rate for PCNL [10].
If conservative measures fail, selective emboli-
zation is required in 0-1.5% cases [11]. The
present meta-analysis showed no significant
statistical differences in embolization between
the two groups, ensuring the safety of PCNL.

In conclusion, no significant statistical differ-
ences were found regarding pain, despite the
fact that PCNL is a more invasive procedure.
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60 rent findings.

Admittedly, there were a few

limitations to the present

study, as follows: (1) RCT or
comparison studies were included; (2) Diff-
erences in inclusion criteria and exclusion crite-
ria for subjects; (3) Different stone sizes and
stone position; (4) All included studies were
English publications, suggesting bias; (5)
Operation techniques in different studies were
inconsistent; and (6) Pooled data were used for
analysis and individual patient data was
unavailable, limiting comprehensive analyses.

Disclosure of conflict of interest

None.

Address correspondence to: Yu Zhou, Department
of Urology, Renmin Hospital, Hubei University of
Medicine, No. 39 Middle Chaoyang Road, Shiyan
442000, Hubei, China. Tel: +86-13636247901;
E-mail: deg02y@163.com

References

[1] Lopez M, Hoppe B. History, epidemiology and
regional diversities of urolithiasis. Pediatr
Nephrol 2010; 25: 49-59.

[2] Assimos D, Krambeck A, Miller NL, Monga M,
Murad MH, Nelson CP, Pace KT, Pais VM Jr,
Pearle MS, Preminger GM, Razvi H, Shah O,
Matlaga BR. Surgical management of stones:
american urological association/endourologi-
cal society guideline, PART II. J Urol 2016; 196:
1161-9.

[3] Turk C, Petrik A, Sarica K, Seitz C, Skolarikos A,
Straub M, Knoll T. EAU guidelines on interven-
tional treatment for urolithiasis. Eur Urol 2016;
69: 475-82.

Int J Clin Exp Med 2018;11(10):10287-10294


mailto:deg02y@163.com

(4]

(5]

(6]

[7]

(8]

(9]

[10]

(11]

[12]

[13]

(14]

PCNL vs. URSL for ureteral calculi

Preminger GM, Tiselius HG, Assimos DG, Alken
P, Buck C, Gallucci M, Knoll T, Lingeman JE, Na-
kada SY, Pearle MS, Sarica K, Turk C, Wolf JS
Jr; EAU/AUA nephrolithiasis guideline panel.
2007 guideline for the management of ureter-
al calculi. J Urol 2007; 178: 2418-34.

Wu CF, Shee JJ, Lin WY, Lin CL, Chen CS. Com-
parison between extracorporeal shock wave
lithotripsy and semirigid ureterorenoscope
with holmium: YAG laser lithotripsy for treating
large proximal ureteral stones. J Urol 2004;
172: 1899-902.

Juan YS, Li CC, Shen JT, Huang CH, Chuang
SM, Wang CJ, Wu WJ. Percutaneous nephros-
tomy for removal of large impacted upper ure-
teral stones. Kaohsiung J Med Sci 2007; 23:
412-6.

Long Q, Guo J, Xu Z, Yang Y, Wang H, Zhu Y,
Zhang Y, Wang G. Experience of mini-percuta-
neous nephrolithotomy in the treatment of
large impacted proximal ureteral stones. Urol
Int 2013; 90: 384-8.

Salem HK. A prospective randomized study
comparing shock wave lithotripsy and semirig-
id ureteroscopy for the management of proxi-
mal ureteral calculi. Urology 2009; 74: 1216-
21.

Lam JS, Greene TD, Gupta M. Treatment of
proximal ureteral calculi: holmium: YAG laser
ureterolithotripsy versus extracorporeal shock
wave lithotripsy. J Urol 2002; 167: 1972-6.

Qi S, LiY, Liu X, Zhang C, Zhang H, Zhang Z, Xu
Y. Clinical efficacy, safety, and costs of percuta-
neous occlusive balloon catheter-assisted ure-
teroscopic lithotripsy for large impacted proxi-
mal ureteral calculi: a prospective, randomized
study. J Endourol 2014; 28: 1064-70.

Basiri A, Simforoosh N, Ziaee A, Shayaninasab
H, Moghaddam SM, Zare S. Retrograde, ante-
grade, and laparoscopic approaches for the
management of large, proximal ureteral ston-
es: a randomized clinical trial. J Endourol
2008; 22: 2677-80.

Gu XJ, Lu JL, Xu Y. Treatment of large impacted
proximal ureteral stones: randomized compari-
son of minimally invasive percutaneous ante-
grade ureterolithotripsy versus retrograde ure-
terolithotripsy. World J Urol 2013; 31: 1605-10.
Sun X, Xia S, Lu J, Liu H, Han B, Li W. Treatment
of large impacted proximal ureteral stones:
randomized comparison of percutaneous an-
tegrade ureterolithotripsy versus retrograde
ureterolithotripsy. J Endourol 2008; 22: 913-7.
LiuY, Zhou Z, Xia A, Dai H, Guo L, Zheng J. Clin-
ical observation of different minimally invasive
surgeries for the treatment of impacted upper

10293

(15]

[17]

(18]

[20]

[22]

(23]

ureteral calculi. Pak J Med Sci 2013; 29: 1358-
62.

Bozkurt IH, Yonguc T, Arslan B, Degirmenci T,
Gunlusoy B, Aydogdu O, Koras O. Minimally in-
vasive surgical treatment for large impacted
upper ureteral stones: ureteroscopic lithotripsy
or percutaneous nephrolithotomy? Can Urol
Assoc J 2015; 9: E122-5.

Zhu H, Ye X, Xiao X, Chen X, Zhang Q, Wang H.
Retrograde, antegrade, and laparoscopic ap-
proaches to the management of large upper
ureteral stones after shockwave lithotripsy fail-
ure: a four-year retrospective study. J Endourol
2014; 28: 100-3.

LiH, Na W, Li H, Jiang Y, Gu X, Zhang M, Huo W,
Kong X. Percutaneous nephrolithotomy versus
ureteroscopic lithotomy for large (>15 mm) im-
pacted upper ureteral stones in different loca-
tions: is the upper border of the fourth lumbar
vertebra a good indication for choice of man-
agement method? J Endourol 2013; 27: 1120-
5.

Juan YS, Shen JT, Li CC, Wang CJ, Chuang SM,
Huang CH, Wu WJ. Comparison of percutane-
ous nephrolithotomy and ureteroscopic litho-
tripsy in the management of impacted, large,
proximal ureteral stones. Kaohsiung J Med Sci
2008; 24: 204-9.

Yang Z, Song L, Xie D, Hu M, Peng Z, Liu T, Du
C, Zhong J, Qing W, Guo S, Zhu L, Yao L, Huang
J, Fan D, Ye Z. Comparative study of outcome
in treating upper ureteral impacted stones us-
ing minimally invasive percutaneous nephroli-
thotomy with aid of patented system or trans-
urethral ureteroscopy. Urology 2012; 80:
1192-7.

Wang CJ, Hsu CS, Chen HW, Chang CH, Tsai
PC. Percutaneous nephrostomy versus ure-
teroscopic management of sepsis associated
with ureteral stone impaction: a randomized
controlled trial. Urolithiasis 2016; 44: 415-9.
Hu H, Lu Y, He D, Cui L, Zhang J, Zhao Z, Qin B,
Wang Y, Lin F, Wang S. Comparison of minimal-
ly invasive percutaneous nephrolithotomy and
flexible ureteroscopy for the treatment of inter-
mediate proximal ureteral and renal stones in
the elderly. Urolithiasis 2016; 44: 427-34.
Zhao C, Yang H, Tang K, Xia D, Xu H, Chen Z, Ye
Z. Comparison of laparoscopic stone surgery
and percutaneous nephrolithotomy in the
management of large upper urinary stones: a
meta-analysis. Urolithiasis 2016; 44: 479-90.
Wang Q, Guo J, Hu H, Lu Y, Zhang J, Qin B,
Wang Y, Zhang Z, Wang S. Rigid ureteroscopic
lithotripsy versus percutaneous nephrolithoto-
my for large proximal ureteral stones: a meta-
analysis. PLoS One 2017; 12: e0171478.

Int J Clin Exp Med 2018;11(10):10287-10294



PCNL vs. URSL for ureteral calculi

[24] Seitz C, Tanovic E, Kikic Z, Fajkovic H. Impact of [25] Stanbulluoglu MO, Goren MR, Cicek T, Ozturk
stone size, location, composition, impaction, B, Ozkardes H. An alternative treatment for
and hydronephrosis on the efficacy of holmi- high-burden ureteral stones: percutaneous an-
um: YAG-laser ureterolithotripsy. Eur Urol 2007; tegrade ureteroscopy. Urol Res 2011; 39: 389-
52: 1751-7. 92.

10294 Int J Clin Exp Med 2018;11(10):10287-10294



