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Purpose: We examined patient satisfaction with treatment outcomes after shock wave 
lithotripsy (SWL) and ureteroscopic removal of stone (URS) for proximal ureteral 
stones.
Materials and Methods: We evaluated 224 consecutive patients who underwent SWL 
(n=156) or URS (n=68) for a single radiopaque proximal ureteral stone. Stone-free rates, 
defined as no visible fragment on a plain X-ray; complications; and patient satisfaction 
were compared. Patient satisfaction was examined through a specifically tailored ques-
tionnaire that included overall satisfaction (5 scales) and 4 domains (pain, voiding 
symptoms, cost, and stone-free status). 
Results: The stone-free rates after the first, second, and third sessions of SWL were 
36.5%, 65.4%, and 84.6%, respectively. The overall stone-free rate of URS was 82.4%, 
which was comparable to that of the third session of SWL. Complications were similar 
between the two groups except for greater steinstrasse in the SWL group. Overall sat-
isfaction and voiding symptoms, cost, and stone-free status showed no significant differ-
ence between the groups. In the pain domain, the SWL group had a relatively lower 
satisfaction rate than did the URS group (p=0.05). Subanalysis showed that the sat-
isfaction rate of the URS group with stone-free status was significantly lower than that 
of the SWL group in patients with ≥10 mm stones (p=0.032). 
Conclusions: Overall treatment outcomes and patient satisfaction were not sig-
nificantly different between SWL and URS. However, patients undergoing URS for ≥
10 mm proximal ureteral stones had lesser satisfaction with stone-free status, because 
of relatively lower stone-free rates due to upward stone migration. We suggest that fac-
tors regarding the subjective satisfaction of patients be included in counseling about 
treatment options for proximal ureteral stones.
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INTRODUCTION

The optimal treatment modality for proximal ureteral 
stones of various sizes has not yet been defined. The treat-
ment decision for proximal ureteral stones is made depend-
ing on stone factors as well as technical and clinical factors 
such as availability of treatment modality, patient prefer-
ence, and doctor’s attributes [1-4]. Shock wave lithotripsy 

(SWL) and ureteroscopic removal of stone (URS) are posi-
tioned as the initial treatment options for proximal ureter-
al stones with a low probability of spontaneous passage. 
Whereas SWL has been used as the first-line treatment in 
patients with ＜10 mm proximal ureteral stones, owing to 
its lower rate of complications and noninvasiveness [2], it 
has the disadvantage of a higher retreatment rate and lon-
ger period until stone clearance. With technical advances 
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TABLE 1. Baseline patient characteristics 

SWL URS p-value

No. of patients 156 68 -
Mean age (yr) 47.1 (14-78)    50.4 (24-52) 0.098a

Sex ratio (male:female)  2.1:1 (106:50) 2.24:1 (47:21) 1.000b

Stone site (right:left) 59:97 33:35 0.142b

Cost±SD (won) 688,278±81,646 626,188±93,080 0.295a

Mean stone size±SD (mm)   7.0±2.9   8.3±4.5 0.025a

　No. of ＜10 mm stones 129 48
　No. of ≥10 mm stones   27  20c

SWL: shock wave lithotripsy, URS: ureteroscopic removal of stone, SD: standard deviation, a: independent sample t-test were used, 
b: chi-square tests were used, c: including 2 patients with ≥2 cm stones

in endoscopy and lithotripters, URS has been reported to 
have a better chance of stone clearance with a single proce-
dure even for proximal ureteral stones ＞10 mm [1,5,6]. 
However, URS requires regional or general anesthesia and 
has relatively higher complication rates than does SWL.
　In order to make recommendations on the optimal treat-
ment choice for proximal ureteral stones, many studies to 
date have analyzed the outcomes of the two treatment mo-
dalities from an objective viewpoint such as stone-free 
rates and complications [1,5-9]. However, few studies have 
analyzed the subjective satisfaction of the patients in the 
treatment of proximal ureteral stones. Subjective sat-
isfaction of the patients should be considered as an im-
portant factor because it reflects how much of the patients’ 
expectations were met by the specific treatment. In the 
present study, we examined patient satisfaction with 
treatment outcomes in patients who were treated with 
SWL or URS for proximal ureteral stones.

MATERIALS AND METHODS

We retrospectively evaluated 224 consecutive patients 
who underwent SWL (n=156) or URS (n=68) for a single, 
primary, radiopaque proximal ureteral stone between 
January 2004 and July 2009 at our institute. Patients with 
radiolucent stones and preexisting ureteral stricture were 
excluded. After the merits, drawbacks, and possible com-
plications of each method were thoroughly explained to the 
patients, treatment was determined according to patient 
choice. 
　The proximal ureter was defined as the segment between 
the ureteropelvic junction and the superior margin of the 
sacroiliac joint. Stone size was determined as the longest 
diameter in KUB, excretory urography, ultrasonography, 
or noncontrast computed tomography after magnifying the 
image 3 to 4 times on a picture archiving communication 
system at our institute. Patient characteristics are shown 
in Table 1. The mean stone size was significantly larger in 
the URS group than in the SWL group. In the URS group, 
2 patients had proximal ureteral stones larger than 2 cm.
　In situ SWL was performed by using the Storz Modulith 
SLK (Karl Storz, Kreuzlingen, Switzerland) as an out-

patient procedure without intravenous sedation or ane-
sthesia. To ensure patient tolerability, voltage and shock 
wave were set at 12 KV to 13 KV and 3,000 to 3,500 shocks 
at a time. The patients were evaluated 1 week after the SWL 
session by KUB to assess stone passage; if residual stones 
were observed, repeated SWL was performed. In case of no 
breakage of the stone after 3 sessions, the patients were ad-
vised about salvage treatments of additional SWL or URS 
and were treated according to patient choice.
　URS was performed with an 8/9.8 Fr, 12° semirigid urete-
rorenoscope (Richard Wolf, Knittlingen, Germany) under 
general (n= 58) or spinal (n=10) anesthesia. Continuous ir-
rigation was used to obtain and sustain a clear operative 
visual field. For lithotripsy, the Swiss Lithoclast (Electro 
Medical Systems, Nyon, Switzerland) was used in 56 pa-
tients until December 2008; thereafter, a holmium:YAG la-
ser (Coherent Medical Systems, Palo Alto, CA, USA) and 
a 550 nm quartz laser fiber were used in 12 patients. After 
stone fragmentation, basket retrieval of stone fragments 
was done under direct visualization. At the end of surgery, 
a 6 Fr double-J stent was placed in 62 patients (91%), and 
the stent was removed under local anesthesia at post-
operative 2 weeks. At postoperative 1 month, excretory ur-
ography was performed to assess stone-free status and con-
trast passage disturbance. Stone fragments that had mi-
grated upward during URS were treated with additional 
SWL or surveillance according to their size.
　Treatment outcomes, including stone-free rates and 
complications, and patient subjective satisfaction were 
compared between the two groups. Stone-free status was 
defined as no visible stone fragment on KUB or excretory 
urography, and complications were examined regarding 
steinstrasse, ureteral injury, and urinary tract infection. 
Patient satisfaction was examined through a specifically 
tailored questionnaire. The questionnaire was filled out by 
the patients themselves when they visited the clinic or was 
completed by doctor’s telephone interview. All ques-
tionnaires were examined at the time of ultimate stone- 
free status. The questionnaire included overall satisfaction 
(5 scales: very satisfied, satisfied, acceptable, dissatisfied, 
very dissatisfied), and satisfaction or dissatisfaction in 4 
domains (pain, voiding symptoms, cost, and stone-free sta-
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FIG. 1. Overall satisfaction according to treatment method. SWL:
shock wave lithotripsy, URS: ureteroscopic removal of stone.

TABLE 2. Stone-free rates according to treatment method for proximal ureteral stones

Stone size
SWL

URS
1st session 2nd session 3rd session

＜10 mm (%) 51/129 (39.5)a 88/129 (68.2)a 113/129 (87.6)b 45/48 (93.8)
≥10 mm (%) 6/27 (22.2)a 14/27 (51.8)b 19/27 (70.4)b 11/20 (55.0)

Total (%) 57/156 (36.5)a 102/156 (65.4)a 132/156 (84.6)b 56/68 (82.4)

SWL: shock wave lithotripsy, URS: ureteroscopic removal of stone, a: p＜0.05 between the URS and SWL group, b: p＞0.05 between
the two groups

TABLE 3. Complications according to treatment method

SWL 
(n=156)

URS 
(n=68)

p-value

Paina (%) 20 (12.8) 5 (7.4) 0.260
Steinstrasse (%) 12 (7.7) 0 (0) 0.020
Ureteral injury (%) 0 1 (1.5) 0.304
Stricture 0 0 -
Urinary tract infection (%) 2 (1.3) 0 (0) 1.000
Sepsis 0 0 -

SWL: shock wave lithotripsy, URS: ureteroscopic removal of 
stone, a: requiring intramuscular injection of nonsteroidal an-
algesics

tus). Four domains were determined after thorough inter-
view of 3 patients in each group, on the basis of the reasons 
for dissatisfaction with the treatment modality. Subgroup 
analysis was performed in patients with ＜10 mm vs. ≥10 
mm stones. 
　For statistical analyses, commercially available SPSS 
ver. 12.0 (SPSS Inc., Chicago, IL, USA) was used. The 
Fisher’s exact test or the chi-square test was used to com-
pare categorical variables between the two groups. The 
Student’s t-test was used to compare continuous variables. 
All statistical analyses were 2-sided with p＜0.05 defined 
as statistically significant.

RESULTS

The overall stone-free rates after the first, second, and 
third sessions of SWL were 36.5%, 65.4%, and 84.6%, re-
spectively (Table 2). The overall stone-free rate of URS was 
82.4%, which was significantly higher than that of ≤2 ses-
sions of SWL but was comparable to that of the third session 
of SWL. In patients with ＜10 mm stones, the cumulative 
stone-free rate after the third session of SWL and the 
stone-free rate of URS were 87.6% and 93.8%, respectively 
(p=0.288). In patients with ≥10 mm stones, the cumulative 
stone-free rate after the third session of SWL and the 
stone-free rate of URS were 70.4% and 55.0%, respectively 
(p=0.362). 
　Patients who had no breakage of the stone after 3 ses-
sions of SWL mostly chose additional SWL, and ultimately 
became stone-free after 4 to 9 sessions of SWL, except for 
4 patients (2.6%) who were treated with salvage URS. For 

12 patients (17.6%) whose fragmented calculi had mi-
grated upward to the kidney during URS, additional SWL 
was performed in 10 patients because the fragments were 
considered to be larger than 4 mm. All those fragments 
were completely removed.
　Pain requiring intramuscular injection of nonsteroidal 
analgesics was more common in the SWL group than in the 
URS group without statistical significance (12.8% vs. 
7.4%). However, steinstrasse was significantly more com-
mon after SWL than after URS (7.7% vs. 0%). Other compli-
cations, such as ureteral injury, stricture, urinary tract in-
fection, and sepsis, occurred very rarely in both groups 
(Table 3).
　Overall satisfaction was similar between the two groups 
(Fig. 1). Proportions of ‘very satisfied’ patients were 40% 
and 42% of the SWL and URS groups. The overall sat-
isfaction score was also similar between the two groups 
(Mean±SD, 4.03±0.99 vs. 4.07±1.01; p=0.811). Similarly, 
subgroup analysis in patients with ＜10 mm vs. ≥10 mm 
stones showed comparable overall satisfaction in the two 
groups (Fig. 2). Mean satisfaction scores±SD in the SWL 
and URS groups were 4.00±1.01 vs. 4.20±0.89 for ＜10 mm 
stones (p=0.205) and 4.18±0.92 vs. 3.75±1.20 for ≥10 mm 
stones, respectively (p=0.187).
　Comparison of satisfaction in the 4 domains is shown in 
Table 4. The SWL group had a lower satisfaction rate in the 
pain domain than did the URS group, without reaching 
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FIG. 2. Overall satisfaction in patients with ＜10 mm (A) and ≥10 mm proximal ureteral stones (B). SWL: shock wave lithotripsy, 
URS: ureteroscopic removal of stone.

TABLE 4. Satisfaction rates in four domains according to treat-
ment method

SWL URS p-value

Overall
　Pain (%) 131/156 (84.0) 64/68 (94.1) 0.050
　Voiding symptom (%) 155/156 (99.4) 65/68 (95.6) 0.085
　Cost (%) 140/156 (89.7) 63/68 (92.6) 0.622
　Stone-free status (%) 149/156 (95.5) 62/68 (91.2) 0.221
＜10 mm stones
　Pain (%) 111/129 (86.0) 46/48 (95.8) 0.106
　Voiding symptom (%) 128/129 (99.2) 47/48 (97.9) 0.470
　Cost (%) 116/129 (89.9) 47/48 (97.9) 0.116
　Stone-free status (%) 123/129 (95.3) 48/48 (100.0) 0.192
≥10 mm stones
　Pain (%) 20/27 (74.1) 18/20 (90.0) 0.266
　Voiding symptom (%) 27/27 (100.0) 18/20 (90.0) 0.176
　Cost (%) 24/27 (88.9) 16/20 (80.0) 0.438
　Stone-free status (%) 26/27 (96.3) 14/20 (70.0) 0.032

SWL: shock wave lithotripsy, URS: ureteroscopic removal of stone

statistical significance (84.0% vs. 94.1%, p=0.050). A trend 
was observed for a slightly lower satisfaction rate in the 
voiding symptom domain for the URS group, but it was not 
statistically significant. In the cost domain, the two groups 
showed similar satisfaction rates. Subgroup analysis 
based on stone size showed that satisfaction rates in the 4 
domains for ＜10 mm stones were similar between the 
groups, whereas the satisfaction rate for stone-free status 
of the URS group was significantly lower than that of the 
SWL group in patients with ≥10 mm stones (70.0% vs. 
96.3%, p=0.032). 

DISCUSSION

Both SWL and URS are acceptable first-line treatments for 
ureteral stones including proximal ureteral stones [3]. 
Besides objective outcomes such as stone-free rates and 

complications, patient perception of the specific treatment 
modality is another important consideration in determin-
ing the treatment method for proximal ureteral stones. 
However, patient perception has not been assessed as 
much as objective outcomes. In the current study, we exam-
ined subjective patient satisfaction with objective out-
comes in patients undergoing SWL or URS for proximal 
ureteral stones.
　We found that the stone-free rates of URS and the cumu-
lative stone-free rates of 3 sessions of SWL were com-
parable between the two groups (82.4% vs. 84.6%). In our 
study, the overall stone-free rate of URS was comparable 
to other studies with stone-free rates ranging from 75% to 
93% [5-7,10], whereas the stone-free rate after initial SWL 
(37%) was relatively lower than in other studies with 
stone-free rates ranging from 50% to 86% [5-7,10-12]. We 
suggest that this finding is mainly attributable to different 
SWL follow-up protocols. Most prior studies evaluated the 
stone-free rates of initial SWL at 1 month or 3 months after 
treatment [5-7,11,12], whereas we evaluated patients at 1 
week after initial SWL and performed additional SWL in 
cases of residual stones.
　Notably, whereas the stone-free rates (93.8%) of URS for 
＜10 mm proximal ureteral stones was similar to other ser-
ies with stone-free rates from 90% to 100% [5,7,13], the 
stone-free rates in ≥10 mm proximal ureteral stones (55%) 
was much lower than in those recent series using hol-
mium:YAG laser lithotripsy, for which stone-free rates 
ranged from 76.8% to 93% [5-7]. The lower stone-free rates 
in our patients undergoing URS for ≥10 mm proximal ure-
teral stones may be attributable to the following reasons. 
First, most (82%) of our patients undergoing URS were 
treated with a pneumatic lithotripter, which is associated 
with an upward migration rate ranging from 5.5% to 33% 
[14-17]. Knispel et al reported that only 51% of patients un-
dergoing URS with the Swiss Lithoclast were stone-free 
immediately after URS because of frequent fragment mi-
gration [14]. Lee et al also reported that only 35% of pa-
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tients undergoing URS using a lithoclast or ultrasound 
lithotripter for large proximal ureteral stones ≥15 mm 
were stone-free after one session of URS [16]. Second, we 
did not use any instruments during the study period, such 
as the N-trap, to prevent the fragmented fragments from 
migrating into the kidney. 
　Both the SWL and URS groups in this study had low over-
all complication rates, consistent with other reports [3,13]. 
The two groups were similar in complication rates except 
for greater steinstrasse in the SWL group. We believe that 
both treatment modalities can be performed without major 
complications in most proximal ureteral stones.
　In the present study, we examined overall patient sat-
isfaction and also 4 domains of patient satisfaction. 
Whereas overall patient satisfaction was comparable (Fig. 
1), satisfaction rates in the 4 domains differed somewhat 
between the two groups (Table 4). In the pain domain, the 
SWL group had a relatively lower satisfaction rate. The 
reason for this finding may be attributable to the following 
reasons. First, SWL was performed without sedation or an-
esthesia and thus the procedure itself caused more pain. 
Second, despite the lesser invasiveness of SWL, it entails 
a relatively longer period until stone-free status is reached, 
consequently resulting in lesser satisfaction in the pain 
domain. The slightly lower satisfaction rate in the voiding 
symptom domain of the URS group seems to have been due 
to irritation symptoms related to the double-J stent. 
Although most prior studies have found URS to be more 
cost-effective than SWL in ureteral stones [6,7,18], our re-
sults showed similar satisfaction in the cost domain be-
tween the URS and SWL groups. Similarly, overall sat-
isfaction with stone-free status was comparable between 
the two groups. Overall, 94.1% and 90.4% of the URS and 
SWL groups scored satisfaction with their treatment meth-
od as ≥ 3 points (acceptable), which suggests that both 
methods are good treatment options for proximal ureteral 
stones (Fig. 1). 
　In the subgroup analysis based on stone size, satisfaction 
rates in the 4 domains for ＜10 mm stones showed a pattern 
similar to that of the entire patient population (Table 4). 
However, patients undergoing URS for ≥10 mm proximal 
ureteral stones had significantly lesser satisfaction with 
stone-free status. In addition, a trend toward lesser sat-
isfaction in the cost domain in this URS subgroup was 
observed. As expected, lower satisfaction with stone-free 
status in this subgroup of patients undergoing URS was 
mainly attributable to lower stone-free rates. In our study, 
although it did not reach statistical significance, the over-
all satisfaction score in the URS group with ≥10 mm prox-
imal ureteral stones was slightly lower than that of the 
SWL group (4.18±0.92 vs. 3.75±1.20). These findings also 
may be due to lesser satisfaction with stone-free status in 
this subgroup. Our results for patient satisfaction in the 
subgroups with ≥10 mm proximal ureteral stones indicate 
that despite preoperative explanation of possible upward 
migration of stone fragments during URS with large 
stones, expectation of stone-free status may be greater in 

patients undergoing surgery than in those undergoing 
SWL. In addition, unless the possible necessity of ancillary 
procedures after URS for large proximal ureteral stones is 
explained, patient satisfaction may be much lower despite 
rapid symptomatic relief, compared with that of patients 
undergoing SWL. In this context, surgeons should be 
aware of high patient expectations for treatment success 
and reluctant patient attitudes toward ancillary treat-
ment after surgery.
　We acknowledge that our results have possible biases. 
Most importantly, we did not use validated questionnaires. 
To date, several validated questionnaires are being used 
to assess general quality of life (QoL) (such as SF-36 and 
EuroQol) and stent-related QoL (such as the ureteral stent 
symptom questionnaire [19]). However, so far, there is no 
validated questionnaire for measuring subjective sat-
isfaction specific to proximal ureteral stones. We assessed 
patient perception with our specifically tailored ques-
tionnaire because several validated questionnaires for 
general QoL are not enough to discriminate satisfaction in 
patients undergoing URS or SWL for proximal ureteral 
stones. In addition, because our study was retrospective, 
we examined patient satisfaction at the time of ultimate 
stone-free status. The time of examining the questionnaire 
may affect the results regarding patient satisfaction. 
Nevertheless, we believe that our results analyzing patient 
perception as well as objective treatment outcomes high-
light the importance of subjective patient satisfaction as 
one of the considerations in determining the treatment 
method for proximal ureteral stones. Besides analyzing ob-
jective outcomes, further study focusing on patient QoL 
and satisfaction with the use of an appropriate, validated 
questionnaire is warranted to determine the optimal treat-
ment method for proximal ureteral stones.

CONCLUSIONS

Overall treatment outcomes and patient satisfaction were 
not significantly different between SWL and URS, whereas 
significant proportions of patients undergoing URS for ≥
10 mm proximal ureteral stones had residual fragments 
due to upward stone migration. Despite rapid symptomatic 
relief, patients who underwent URS for ≥10 mm proximal 
ureteral stones seemed to have less satisfaction with 
stone-free status because of relatively lower stone-free 
rates compared with SWL. We suggest that factors regard-
ing subjective satisfaction of the patients should be in-
cluded when counseling patients on treatment options for 
proximal ureteral stones. 
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