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Abstract
We aimed to evaluate the impact of surgical treatment for urinary stones on perioperative health-related quality of life 
(HRQOL) using the Japanese Wisconsin Stone Quality of Life questionnaire (J-WISQOL), an HRQOL measure designed for 
patients with urinary stones. This study prospectively enrolled 123 patients with urinary stones who visited three academic 
hospitals for stone treatment. The participants completed the J-WISQOL within 4 weeks before and after the urinary stone 
treatment. Treatments included shock wave lithotripsy (SWL), ureteroscopy lithotripsy, and endoscopic combined intrarenal 
surgery. J-WISQOL was assessed for age, stone size and location, type of treatment, stone-free status, postoperative ureteral 
stent placement, hospital stay, and complications in all patients. Patients with stones in the ureter had significantly greater 
social impact D1 and disease impact D3 than those with stones in the kidney. In a comparison of pre- and postoperative 
J-WISQOL, patients without postoperative ureteral stent placement scored significantly higher on social impact D1 and 
disease impact D3. Patients with shorter hospital stays had significantly higher social impact D1 and disease impact D3 
(p < 0.001) than those with longer hospital stays. SWL significantly improved the total score, social impact D1, and disease 
impact D3 compared with other treatments. Perioperative HRQOL in patients with urinary stones is particularly affected 
by the type of treatment, ureteral stent placement, and hospital stay, which should be considered in surgical selection and 
patient decision-making.

Keywords  Wisconsin Stone Quality of Life questionnaire · Quality of life · Urolithiasis · Shock wave lithotripsy · 
Ureteroscopy lithotripsy

Introduction

Health-related quality of life (HRQOL) assesses the impact 
of health conditions and symptoms on daily life [1]. There 
is growing interest in the effects of symptoms and treatment 
on HRQOL. The prevalence of urinary stones has increased 

owing to dietary changes and lifestyle-related diseases, and 
the treatment has evolved into a more minimally invasive 
endoscopic approach [2]. Although technological advances 
have led to the development of minimally invasive treat-
ments for urinary stones, they still significantly reduce 
patients’ physical, social, and emotional quality of life. 
Therefore, the treatment of urinary stones should focus on 
the patient’s quality of life. In addition, treatment choices 
should be based on each patient’s HRQOL.

Previous studies have used the Short-Form 36-item sur-
vey version 2 (SF-36v2) questionnaire to assess patients with 
urinary stones and have reported an overall low HRQOL [3]. 
Although the SF-36v2 is useful for assessing HRQOL, it is 
not disease-specific. Therefore, the Wisconsin Stone Qual-
ity of Life questionnaire (WISQOL) was designed in 2016 
to assess HRQOL in patients with urinary stones [4]. We 
developed and validated a Japanese version of the WISQOL 
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(J-WISQOL) [5] and reported that HRQOL is reduced in the 
social, emotional, disease, and vitality aspects, owing to the 
onset and symptoms of urinary stones. However, no study 
has yet compared the HRQOL pre- and post-operation for 
urinary stones and the factors associated with these changes 
by WISQOL. Therefore, this study aimed to evaluate the 
impact of surgical treatment of urinary stones on periopera-
tive HRQOL using the J-WISQOL.

Materials and methods

Patient selection and data collection

This study was a part of a prospective cohort study per-
formed at Gyotoku General Hospital, Hara Genitourinary 
Hospital, and Nagoya City University Hospital, which were 
part of the Skilled Endoscopic Management of Renal & Ure-
teral Stones (SMART) study group. We retrospectively col-
lected data from 123 patients from our prospective dataset 
and electronic medical records. This study was conducted in 
accordance with the Declaration of Helsinki. The study was 
approved by the Institutional Review Board of Nagoya City 
University (Approval No. 60-20-0047, June 19, 2020), and 
written informed consent for publication of their details was 
obtained from the study participants. Participants completed 
the J-WISQOL within 4 weeks before and after the urinary 
stone treatment. Treatments included shock wave lithotripsy 
(SWL), ureteroscopy lithotripsy (URSL), and endoscopic 
combined intrarenal surgery (ECIRS). Treatment deci-
sions were made by the patients themselves after detailed 
counseling by their physicians. The inclusion criteria were 
age ≥ 18 years, Japanese as the mother tongue, mental ability 
to provide informed consent, and being scheduled for uri-
nary stone treatment, including those who had experienced 
surgical treatment for urinary stones in the past. Meanwhile, 
the exclusion criteria were dementia, significant vision 
loss, and reoperation for residual stones, which disqualified 
patients from being recruited. Most patients scheduled for 
treatment were eligible for enrollment in the study. Among 
the few cases that were excluded, the main reason was a his-
tory of dementia and postoperative dropout.

J-WISQOL was used to assess for age, stone size and 
location, type of treatment, stone-free status, postoperative 
ureteral stent placement, hospital stay, and complications 
in all patients. Patients were divided into groups based on 
median age, stone size, and length of hospital stay, and stone 
location (kidney or ureter). The treatment results were deter-
mined by plain abdominal radiography, ultrasonography, or 
plane computed tomography in all patients 4 weeks after 
treatment. Residual stones were defined as the presence of 
residual fragments > 4 mm in diameter or calculi that were 
needed ancillary treatments.

Treatment

SWL was performed using Gemini (Dornier MedTech GmbH, 
Wessling, Germany) or Delta II (Dornier MedTech GmbH). 
The patients received an analgesic agent (intravenous pentazo-
cine) and were treated with up to 3000 shocks for renal stones 
and 4000 shocks for mid- and distal ureteral stones. Patients 
without complications were discharged the following day.

URSL was performed under spinal or general anesthesia 
using a Holmium YAG laser through a semi-rigid (Olympus, 
Tokyo, Japan) or flexible ureteroscope (URF-V2® or URF-
V3®, Olympus, Tokyo, Japan). A ureteral access sheath 
(10/12- or 12/14-Fr BI-FLEX EVO®, Rocamed, Monaco) 
was also used with a flexible ureteroscope. Furthermore, a 
6-Fr ureteral stent was used in most patients after endoscopy 
and was removed within 4 weeks unless there was a reason for 
reoperation or complications.

ECIRS was performed under general anesthesia as previ-
ously reported [6, 7]. Two surgeons worked simultaneously to 
crush the renal stones: one performed percutaneous nephro-
lithotomy, and the other performed retrograde intrarenal sur-
gery. A ureteral access sheath (10/12 Fr; Bi-Flex, Rocamed, 
Monaco) was placed to facilitate the frequent insertion of the 
flexible ureteroscope (URF-V2; Olympus Corporation, Tokyo, 
Japan). At the end of the surgery, a 6-Fr ureteral stent was 
routinely placed for 1–4 weeks, and as a rule, no nephrostomy 
tube was inserted.

J‑WISQOL characteristics and statistical analysis

The J-WISQOL comprises 28 items with a score range of 1–5 
points for each item. The total score ranges from 28 to 140 
points, with higher scores indicating a higher HRQOL. The 
J-WISQOL also evaluated each domain of social, emotional, 
health, and vitality impacts in addition to the total score. Each 
domain is rated on a 100-point scale with the score modified 
according to the number of questions. Continuous data were 
recorded as median (interquartile range) and analyzed using 
the Mann–Whitney U-test and Kruskal–Wallis test. The longi-
tudinal scores for each domain were compared between groups 
using the analysis of variance. Logistic regression was used for 
univariate and multivariate analyses. Statistical significance 
was set at p-values of < 0.05. All data were statistically ana-
lyzed by two urologists (TO and SH) using EZR for R [8].

Results

This study recruited 153 patients from July 2020 to Janu-
ary 2021, of whom 123 patients completed responses to 
the J-WISQOL before and after treatment (a flowchart out-
lining patient recruitment is shown in Fig. 1). There were 
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87 men and 36 women, with a median age of 55 (45–69) 
years. The urinary stones were located in the kidney in 35 
patients and in the ureter in 88 patients, and the median stone 
size was 9.0 (6.0–15.0) mm. The treatment included SWL 
for 35 patients, URSL for 62, and ECIRS for 26 patients. 
Postoperative ureteral stent placement was performed in 82 
patients, (56 URSL patients and 26 ECIRS patients, but not 
including ESWL patients); six URSL patients had lower ure-
teral stones treated with semi-rigid ureteroscopy and were 
in good ureteral condition and did not have ureteral stents 
placed. These patients underwent either URSL or ECIRS; 
no ureteral stents were placed in patients who underwent 
extracorporeal SWL. The median hospital stay was 5 (2–7) 
days. Residual stones were evaluated 4 weeks after treat-
ment, and 104 patients were stone-free; the overall rate was 
84.5%, with only 65.7, 95.2, and 84.6% for SWL, URSL, and 
ECIRS, respectively. There were no differences in stone-free 
rates for each treatment across centers. Perioperative com-
plications were observed in eight patients. Most patients had 
fever associated with urinary tract infections, but all were 
below Grade II of the Clavien–Dindo classification. The 
patient background and treatment outcome data are sum-
marized in Table 1.

Preoperative J‑WISQOL

The median total score for the preoperative J-WISQOL was 
111.0 (95.5–127.0) points. Regarding each domain, median 
preoperative J-WISQOL scores for social, emotional, 
disease, and vitality impact were 81.3 (67.2–96.9), 71.4 
(57.1–85.7), 68.8 (56.3–84.4), and 75.0 (58.3–91.7) points, 
respectively, suggesting that onset and symptoms of urinary 

Fig. 1   Flowchart depicting the patient selection process in the study

Table 1   Demographic and clinical characteristics

All data are presented as median [interquartile range]
N number, IQR interquartile range, SWL shock wave lithotripsy, 
URSL ureteroscopic lithotripsy, ECIRS endoscopic combined intrare-
nal surgery

N = 123

Sex, N (%)
 Male 87 (70.7)
 Female 36 (29.3)

Age (years), median [IQR] 55 [45–69]
Age group (years), N (%)
 18–29 5 (4.0)
 30–39 11 (8.9)
 40–49 25 (20.3)
 50–59 26 (21.1)
 60–69 29 (23.7)
 > 70 27 (22.0)

Location of urinary stones, N (%)
 Kidney 35 (28.5)
 Ureter 88 (71.5)

Stone size (mm), median [IQR] 9.0 [6.0–15.0]
Treatment history for urinary stones, N (%) 57 (46.3)
Treatment, N (%)
 SWL 35 (28.5)
 URSL 62 (50.4)
 ECIRS 26 (21.1)

Postoperative placement of ureteral stent, N (%) 82 (66.7)
Hospital stay (days), median [IQR] 5 [2–7]
Stone-free status, N (%) 104 (84.6)
Perioperative complications, N (%) 8 (6.5)
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stones reduced the total HRQOL score and the score in all 
domains (Table 2).

Patients with stones in the ureter had significantly lower 
social impact (D1) and disease impact (D3) than those with 
kidney stones (p = 0.005 and p = 0.045, respectively). There 
were no significant differences in HRQOL for age or stone 
size (Table 2).

Postoperative J‑WISQOL

The median total score for the postoperative J-WISQOL 
was 113.0 (102.0–129.0) points. The median postoperative 
J-WISQOL scores for social, emotional, disease, and vital-
ity impact were 87.5 (68.8–96.9), 71.4 (64.3–89.3), 75.0 
(62.5–84.4), and 75.0 (58.3–91.7) points, respectively.

There were no significant differences in J-WISQOL with 
respect to age, stone size and location, type of treatment, 
residual stones, postoperative ureteral stent placement, 
length of hospital stay, or complications.

Difference of pre‑ and postoperative J‑WISQOL

The change in J-WISQOL due to treatment was measured by 
subtracting the preoperative WISQOL from the postopera-
tive J-WISQOL, which was then examined based on patient 
characteristics. Regarding postoperative ureteral stent place-
ment, patients without stent placement scored significantly 

higher than those with placement in terms of social impact 
D1 (p = 0.007) and disease impact D3 (p < 0.001). Regard-
ing the length of hospital stay, patients with below-median 
length had significantly higher social impact D1 (p = 0.001) 
and disease impact D3 (p < 0.001) than those with above-
median length. SWL significantly improved the total score 
(p = 0.015), social impact D1 (p = 0.017), and disease impact 
D3 (p = 0.004) compared with other treatments. The emo-
tional impact D2 and vitality impact D4 showed no signifi-
cant differences in any of the characteristics (Table 3).

Multivariate analysis was used to examine the factors that 
led to the recovery of HRQOL before and after treatment. 
Achieving stone-free status was a significant factor associ-
ated with the recovery of emotional impact D2. Meanwhile, 
postoperative ureteral stent placement was a significant fac-
tor in the recovery from disease impact (Table 4).

Comparison of J‑WISQOL in the SWL and URSL 
groups

Patient background and pre- and postoperative J-WISQOL 
scores were compared and examined in the SWL and 
URSL groups. HRQOL related to patient background was 
different by sex, age, stone size, postoperative placement 
of ureteral stent, and stone-free status but not by stone 
location and perioperative complications. The patient 
background and treatment outcome data are summarized 

Table 2   Preoperative WISQOL

All data are presented as median [interquartile range]
SWL shock wave lithotripsy, URSL ureteroscopic lithotripsy, ECIRS endoscopic combined intrarenal surgery, WISQOL Wisconsin Stone Quality 
of Life questionnaire

Total score Social impact D1 Emotional impact D2 Disease impact D3 Vitality impact D4

All patients 111.0 [95.5–127.0] 81.3 [67.2–96.9] 71.4 [57.1–85.7] 68.8 [56.3–84.4] 75.0 [58.3–91.7]
Age (years)
 < 55 111.0 [96.0–124.5] 78.1 [67.2–96.9] 67.9 [57.1–78.6] 68.8 [56.3–82.8] 75.0 [58.3–87.5]
 ≥ 55 111.5 [95.8–130.0] 81.3 [68.0–100.0] 71.4 [59.8–85.7] 71.9 [52.3–84.4] 75.0 [58.3–100.0]
 p value n.s n.s n.s n.s n.s

Stone size (mm)
 < 9.0 108.0 [97.8–120.5] 75.0 [64.8–96.9] 71.4 [57.1–78.6] 67.2 [55.5–75.0] 75.0 [56.3–83.3]
 ≥ 9.0 114.0 [95.5–130.5] 87.5 [68.8–100.0] 71.4 [60.7–87.5] 71.9 [56.3–89.1] 83.3 [58.3–100.0]
 p value n.s n.s n.s n.s n.s

Stone location
 Kidney 120.0 [106.0–129.5] 96.9 [75.0–100.0] 75.0 [60.7–85.7] 75.0 [62.5–89.1] 83.3 [66.7–95.8]
 Ureter 108.0 [94.0–123.5] 75.0 [62.5–90.6] 67.9 [57.1–82.1] 67.2 [50.0–78.1] 75.0 [58.3–91.7]

p value n.s p = 0.005 n.s p = 0.045 n.s
Treatment
 SWL 105.0 [94.3–117.0] 75.0 [60.2–89.8] 69.6 [60.7–77.7] 62.5 [50.0–75.0] 75.0 [66.7–91.7]
 URSL 111.0 [99.5–129.0] 81.3 [68.8–98.4] 71.4 [57.1–85.7] 71.9 [56.3–85.9] 75.0 [54.2–87.5]
 ECIRS 119.0 [98.0–129.5] 90.6 [71.9–100.0] 73.2 [58.0–88.4] 73.4 [57.0–93.8] 83.3 [60.4–100.0]
 p value n.s n.s n.s n.s n.s
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in Table 5. Both pre- and postoperative J-WISQOL scores 
were not significantly different between the SWL and 
URSL groups for any impact. In contrast, when compar-
ing pre- and postoperative score changes for each impact 
and total score, social impact D1, disease impact D3, and 
total score were significantly improved in the SWL group 
(Table 5).

Discussion

This study examined HRQOL before and after treatment 
in patients with urinary stones and found that stone loca-
tion significantly affected HRQOL before the surgical 
procedure. In contrast, SWL, ureteral stent placement, 

Table 3   Difference of pre- and postoperative WISQOL

All data are presented as median [interquartile range]
SWL shock wave lithotripsy, URSL ureteroscopic lithotripsy ECIRS endoscopic combined intrarenal surgery, WISQOL Wisconsin Stone Quality 
of Life questionnaire

Total score Social impact D1 Emotional impact D2 Disease impact D3 Vitality impact D4

All patients 1.0 [−4.0 to 10.5] 0.0 [−6.3 to 9.4] 0.0 [−3.6 to 14.3] 3.1 [−6.3 to 12.5] 0.0 [−8.3 to 8.3]
Age (years)
 < 55 3.0 [−4.5 to 14.5] 3.1 [−7.8 to 9.4] 3.6 [−7.1 to 14.3] 3.1 [−6.3 to 12.5] 0.0 [0.0–16.7]
 ≥ 55 1.0 [−4.0 to 10.0] 0.0 [−6.3 to 9.4] 0.0 [−0.9 to 10.7] 3.1 [−3.9 to 12.5] 0.0 [−8.3 to 8.3]
 p value n.s n.s n.s n.s n.s

Stone size (mm)
 < 9 3.0 [−4.0 to 11.0] 0.0 [−6.3 to 12.5] 1.8 [−4.7 to 15.2] 4.7 [−3.9 to 13.3] 0.0 [0.0–8.3]
 ≥ 9 0.0 [−4.0 to 10.5] 0.0 [−4.7 to 9.4] 0.0 [−3.6 to 10.7] 0.0 [−6.3 to 12.5] 0.0 [−8.3 to 8.3]
 p value n.s n.s n.s n.s n.s

Stone location
 Kidney 2.0 [−6.0 to 10.0] 0.0 [−7.8 to 7.8] 0.0 [−3.6 to 12.5] 3.1 [−4.7 to 10.9] 0.0 [−12.5 to 12.5]
 Ureter 1.0 [−4.0 to 14.0] 0.0 [−3.1 to 12.5] 0.0 [−3.6 to 14.3] 3.1 [−6.3 to 12.5] 0.0 [−8.3 to 8.3]
 p value n.s n.s n.s n.s n.s

Treatment
 SWL 6.5 [−3.3 to 18.8] 9.4 [0.0–18.8] 5.4 [−2.7 to 17.9] 9.4 [0.0–21.9] 0.0 [0.0–8.3]
 URSL 0.0 [−5.0 to 6.0] 0.0 [−9.4 to 3.1] 0.0 [−7.1 to 12.5] 0.0 [−9.4 to 9.4] 0.0 [−8.3 to 8.3]
 ECIRS 6.0 [−1.5 to 14.0] 1.6 [−2.3 to 8.6] 3.6 [0.0–13.4] 1.6 [−3.1 to 14.8] 0.0 [−6.3 to 16.7]
 p value 0.015 0.017 n.s 0.004 n.s

Postoperative placement of 
ureteral stent

 Yes 0.0 [−5.0 to 8.6] 0.0 [−6.3 to 6.3] 0.0 [−3.6 to 13.4] 0.0 [−9.4 to 9.4] 0.0 [−8.3 to 8.3]
 No 6.0 [0.0–18.0] 9.4 [0.0–18.8] 3.6 [−3.6 to 17.9] 9.4 [0.0–21.9] 8.3 [0.0–8.3]
 p value n.s p = 0.007 n.s p < 0.001 n.s

Hospital stay [days]
 < 5 3.0 [−4.0 to 15.0] 3.2 [−3.2 to 12.5] 0.0 [−3.6 to 17.9] 6.3 [−3.9 to 16.4] 0.0 [−8.3 to 8.3]
 ≥ 5 0.0 [−6.0 to 10.0] 0.0 [−9.4 to 6.3] 0.0 [−3.6 to 12.5] 0.0 [−7.8 to 10.9] 0.0 [−8.3 to 16.7]
 p value n.s p = 0.001 n.s p < 0.001 n.s

Stone-free status
 Stone-free 1.0 [−4.0 to 10.0] 0.0 [−7.0 to 9.4] 0.0 [−3.6 to 14.3] 3.2 [−6.3 to 12.5] 0.0 [−8.3 to 8.3]
 Residual stones 6.0 [−4.0 to 14.0] 6.3 [−1.6 to 15.6] 7.1 [−1.8 to 14.3] 0.0 [−6.3 to 9.4] 0.0 [0.0 to 8.3]
 p value n.s n.s n.s n.s n.s

Perioperative complications
 Yes 1.0 [−11.3 to 11.0] −1.6 [−9.4 to 8.6] −1.8 [−16.1 to 14.3] −1.6 [−8.6 to 13.3] 4.2 [−27.1 to 10.4]
 No 1.0 [−4.0 to 10.5] 0.0 [−6.3 to 9.4] 0.0 [−3.6 to 14.3] 3.2 [−6.3 to 12.5] 0.0 [−8.3 to 8.3]
 p value n.s n.s n.s n.s n.s
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and hospital stay significantly influenced the changes in 
HRQOL with treatment. These results are presented for 
the first time using the J-WISQOL to evaluate treatment-
induced changes in HRQOL.

Urinary stones significantly reduce HRQOL in patients 
with symptoms such as back pain [3]. The incidence is 
higher in the working-age population [9], and its impact on 
social life is greater than that of other diseases. Moreover, 
the impact on HRQOL is even greater if surgical treat-
ment is required. The impact of treatment on HRQOL has 
been reported in several previous studies [10, 11]. Using 
SF-36v2, we have shown that although SWL has poorer 
outcomes than URSL, HRQOL is higher in all categories 
[12].

In this study, preoperative J-WISQOL social and disease 
domains were significantly affected in patients with stones 
in the ureter. This may be due to ureteral stones causing 
hydro-nephrosis and colic pain, affecting their social life. A 
previous study using the SF-36 also reported significantly 

lower HRQOL in pain and social functioning when compar-
ing patients with stones in the ureter to healthy controls [13].

Previous studies have reported that SWL preserves 
HRQOL compared to other techniques [14], which is con-
sistent with our previous findings using SF-36 [12]. In con-
trast, the results of present study were inconsistent with 
those previous findings. Herein, postoperative J-WISQOL 
was examined 4 weeks after treatment, and pain and compli-
cations had already improved in patients who had undergone 
URSL and ECIRS. Therefore, it is possible that these effects 
were not reflected in the HRQOL results.

Type of treatment, no ureteral stent placement after sur-
gery, and shorter hospitalization improved the social and dis-
ease impact scores. A previous study reported that HRQOL 
was preserved postoperatively with no ureteral stent place-
ment postoperatively [10]. In addition, it has been reported 
that ureteral stent placement may increase the incidence of 
urinary tract infections, the need for analgesics, and late 
postoperative complications [15, 16]. In the present study, 

Table 5   Comparison of 
WISQOL for patients after 
surgery (SWL vs URSL)

SWL shock wave lithotripsy, URSL ureteroscopic lithotripsy, N number, IQR interquartile range, WISQOL 
Wisconsin Stone Quality of Life questionnaire

SWL [n = 35] URSL [n = 62] p value

Sex; Male, N [%] 30 [85.7] 38[61.3] p < 0.01
Age (years), median [IQR] 50 [35–62] 61 [50–70] p < 0.01
Location of urinary stones, N [%] n.s
 Kidney 7 [20.0] 13 [21.0]
 Ureter 28 [80.0] 49 [79.0]

Stone size (mm), median [IQR] 6.0 [5.0–9.0] 8.5 [6.0–11.5] p < 0.01
Postoperative placement of ureteral stent, N [%] 0 [0.0] 57 [91.9] p < 0.01
Hospital stay (days), median [IQR] 1 [1, 2] 4 [4–7] p < 0.01
Stone-free status, N [%] 23 [65.7] 59 [95.2] p < 0.01
Perioperative complications, N [%] 2 [5.7] 5 [8.0] n.s
Preoperative WISQOL, median [IQR]
 Social impact D1 75.0 [60.2–89.8] 81.3 [68.8–98.4] n.s
 Emotional impact D2 69.6 [60.7–77.7] 71.4 [57.1–85.7] n.s
 Disease impact D3 62.5 [50.0–75.0] 71.9 [56.2–85.9] n.s
 Vitality impact D4 75.0 [66.7–91.7] 75.0 [54.2–87.5] n.s
 Total score 105.0 [94.3–117.0] 111.0 [99.5–129.0] n.s

Postoperative WISQOL
 Social impact D1 81.3 [72.7–93.8] 78.1 [67.2–96.9] n.s
 Emotional impact D2 75.0 [64.3–85.7] 71.4 [64.3–87.5] n.s
 Disease impact D3 75.0 [64.3–85.7] 68.8 [59.4–84.4] n.s
 Vitality impact D4 79.2 [66.7–91.7] 75.0 [58.3–83.3] n.s
 Total score 113.0 [109.0–125.3] 111.0 [99.0–126.5] n.s

Comparison of pre- and postoperative WISQOL
 Social impact D1 9.4 [0.0–18.8] 0.0 [−9.4 to 3.1] p < 0.01
 Emotional impact D2 5.4 [−2.7 to 17.9] 0.0 [−7.1 to 12.5] n.s
 Disease impact D3 9.4 [0.0–21.9] 0.0 [−9.4 to 9.4] p < 0.01
 Vitality impact D4 0.0 [0.0–8.3] 0.0 [−8.3 to 8.3] n.s
 Total score 6.5 [−3.3 to 18.8] 0.0 [−5.0 to 6.0] p < 0.01
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most patients with URSL and ECIRS underwent postopera-
tive ureteral stent placement; extended hospitalization may 
have affected this result. The median change in J-WISQOL 
scores before and after treatment was negative only in 
patients with perioperative complications. Furthermore, 
there was no significant difference in J-WISQOL between 
patients with and without complications. These results indi-
cate that lithotripsy for urinary stones improves HRQOL in 
all patients.

Multivariate analysis revealed that stone-free status and 
postoperative ureteral stent placement affected the disease 
impact and vitality impact scores, respectively. A previous 
study also reported that, while there was no significant dif-
ference in WISQOL scores between patients with residual 
stones and those without, additional surgical treatment for 
residual stones significantly reduced WISQOL [17]. The 
current study suggests that stone-free status can improve 
the disease impact dimension of HQROL, which may be 
accounted for the lack of pain following the removal of 
stones.

In this study, the SWL group showed superior improve-
ment in HRQOL, despite a significantly lower stone-free 
status, compared to the URSL group. This suggests that for 
patients undergoing SWL and URSL, the invasiveness of 
treatment, indicated by the length of hospital stay and post-
operative ureteral stent placement, is more strongly related 
to HRQOL than being stone-free. Our previous study with 
SF-36 also showed that hospitalization and postoperative 
pain reduced HRQOL in URSL compared with SWL [12]. 
These results are similar to those of the present study.

In this study, lithotripsy treatment improved HRQOL. 
However, the factors involved in this improvement varied 
depending on the content of the impaired HRQOL, includ-
ing the social, psychological, and physical aspects. This 
aspect had not been sufficiently investigated in the study 
using SF-36v2, and WISQOL is considered useful as a uri-
nary stone-specific questionnaire. Based on the results of 
the J-WISQOL, individualized treatment plan would better 
contribute to improving patients’ HRQOL.

This study had several limitations. First, we evaluated 
the effectiveness of the J-WISQOL only in patients sched-
uled for urinary stone treatment. Thus, patients undergoing 
medical expulsive therapy were not included, which lim-
its the generalizability of the findings to this population. 
Second, J-WISQOL was performed twice: preoperatively 
and 4 weeks after surgery. Therefore, hospitalization and 
long-term HRQOL have not yet been evaluated. Third, all 
treatments for urinary stones tend to require longer hospital 
stays than in the West, and day treatment is not common for 
SWL either. In Japan, the universal health insurance system 
and the Diagnosis Procedure Combination, a method of bill-
ing hospitalization costs, tend to lengthen hospital stay not 
only for the treatment of urinary stones but also for other 

diseases. This lengthening of hospital stay may have a differ-
ent impact on HRQOL than in the West. Fourth, the sample 
size was small, the treatment modalities were not uniform, 
and there were differences in patient backgrounds. In par-
ticular, men accounted for 70% of the total sample, which 
may be inadequate for assessing HRQOL in women. Further 
large-scale studies are needed to examine the perioperative 
changes in HRQOL during lithotripsy in detail.

Conclusion

This study evaluated pre- and postoperative HRQOL 
changes in patients with urinary stones using the J-WISQOL 
for the first time. With the preoperative J-WISQOL, the pres-
ence of stones in the ureter significantly reduced HRQOL, 
whereas with the postoperative J-WISQOL, there was no 
significant reduction in HRQOL. Comparing pre- and post-
operative J-WISQOL, SWL, ureteral stent placement, and 
hospital stay had an impact on HRQOL.

Assessment of HRQOL using WISQOL may be useful in 
surgical selection and patient decision-making.
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