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Introduction Evidence on the impact of different stent sizes on stone-free rate (SFR) and ureteral
stent-related symptom questionnaire (USSQ) scores in endoscopic lithotripsy remains limited.
This study aimed to evaluate the effects of 2 commonly used double-J stents of different diameters

Material and methods We retrospectively reviewed 108 patients with upper urinary tract stones who
underwent lithotripsy between January 2022 and December 2023. Patients were stratified into 4.7F
and 6F groups based on stent diameter. Primary outcomes were SFR at 24 h and 30 days. USSQ scores
and complications were compared between groups.
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INTRODUCTION

The double-J stent has been a cornerstone of uro-
logical practice since its introduction several de-
cades ago [1]. Its established clinical roles include
maintaining urinary drainage; relieving obstruc-
tion caused by malignancy or strictures to preserve
renal function; reducing iatrogenic injury during
endoscopy; managing acute hydronephrosis via de-
compression; and facilitating staged surgical plan-
ning. Although the use of stents for uncomplicated
stones remain controversial, most urologists em-
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Results SFR was similar between groups at 24 h (52.5% vs 55.1%; p = 0.791) and 30 days (74.6% vs 77.6%;
p =0.719). USSQ scores were comparable (Urinary Symptoms: 29 vs 29, p = 0.473; Body Pain:

12 vs 12.5, p = 0.347; General Health: 13 vs 13, p = 0.706; Work Performance: 8 vs 8, p = 0.072; Sexual
Matters: 4 vs 3, p = 0.242; Additional Problems: 12 vs 12, p = 0.485). More patients in the 4.7F group
reported hematuria (83.1% vs 69.4%; p = 0.094) and changes in daily work activities. Many experienced
body pain (76.9%) and absence of sexual activity (88.9%). No complications exceeded grade II.
Conclusions Both 4.7F and 6F stents showed similar efficacy and safety. Stent size did not significantly

ploy them for ureteral dilation, urine drainage, and
facilitating fragment passage. However, the optimal
stent characteristics to aid stone passage remain
unclear, particularly the influence of stent diameter
on outcomes. It is also recognized that stents cause
postoperative discomfort, raising the question
of whether smaller stents can reduce these adverse
effects.

The implantation of indwelling ureteral stents
is well documented to cause device-related symp-
toms, including urinary irritation, renal colic, he-
maturia, and other complications [2]. A persistent

This is an Open Access article distributed under the terms of the Creative Commons

Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).
License (http://creativecommons.org/licenses/by-nc-sa/4.0/).



CENTRAL EUROPEAN JOURNAL OF UROLOGY

challenge in clinical research has been quantifying
stent-associated symptom burden, as evidenced
by the previous lack of validated assessment tools
before the development of the Ureteral Stent
Symptom Questionnaire (USSQ) [3, 4]. The USSQ
is a self-administered instrument comprising
6 sections: Urinary Symptoms, Body Pain, Gen-
eral Health, Work Performance, Sexual Matters,
and Additional Problems, each scored individually;
however, no total score for the entire questionnaire
exists.

To our knowledge, this is the first comparative
study evaluating the efficacy of 4.7F vs 6F ure-
teral stents in achieving stone-free rate (SFR)
and mitigating stent-related symptoms assessed
by the USSQ among patients undergoing endoscopic
lithotripsy for 0.6-2 cm upper urinary tract calculi,
with the aim of providing evidence-based guidance
for clinical decision-making.

MATERIAL AND METHODS

This study included 108 patients with upper uri-
nary tract stones who underwent endoscopic litho-
tripsy at our hospital’s urology center between Jan-
uary 2022 and December 2023. Patients meeting
the inclusion criteria were stratified into 4.7F and
6F groups based on the stent diameter used dur-
ing the procedure. Inclusion criteria were: 1) age
>18 years; 2) upper urinary tract stones with a max-
imum diameter of 2 cm; and 3) unilateral urinary
stones. Exclusion criteria were: 1) prolonged bed
rest or severe activity restriction during indwelling
stent placement; 2) stone size outside the 0.6-2 cm
range; 3) significant preoperative or intraoperative
findings affecting stone passage or urinary diver-
sion, especially upper urinary tract malformations
or ureteral strictures; and 4) simultaneous surgery
on both kidneys and ureters.

All patients underwent standard preoperative labo-
ratory tests, including complete blood count, serum
biochemistry, urinalysis, and urine culture. Imag-
ing included noncontrast computed tomography
(CT) of the urinary tract or intravenous urography.
Patients with renal insufficiency or contrast allergy
underwent magnetic resonance urography. Periop-
erative antibiotic prophylaxis with second-genera-
tion cephalosporins was administered intravenous-
ly to patients with sterile urine cultures. For those
with positive cultures, surgery was postponed until
1) a negative repeat urine culture or urinary nitrite
test, and 2) a significant reduction in urinary white
blood cell count.

All surgeries were performed under general anes-
thesia by senior surgeons with over 10 years of ex-

perience in urinary calculi management. Two litho-

tripsy methods were used:

1. URS: A 6/7.5F or 8/9.8F ureteroscope was used
to examine the affected ureter. Holmium laser
ureterolithotripsy was performed with a 200 um
fiber (Lumenis, Israel) at 0.8-1.0 J energy and
10-30 Hz frequency. A ureteral stent (USI-
626-CE-B; Cook, USA; Ultra, Boston Scientific,
USA) was left in place. If ureteroscope passage
was difficult, a ureteral stent was placed first,
and lithotripsy was performed in a second stage
after 1 month.

2. F-URS: Initially, the ureteroscope was used
to examine the ureter. For cases that could not
be completed in one stage, such as failure of the
ureteral access sheath to pass a ureteral stent
was placed for 2 to 4 weeks for passive dilation.
In other cases, a ureteral access sheath (Boston
Scientific, USA) was inserted over a super-slide
guidewire without radiographic surveillance.
A disposable flexible ureteroscope (REDPINE,
China) was then advanced to the kidney. Hol-
mium laser lithotripsy was performed using
a 200 um fiber (0.8-1.0 J; 10-30 Hz). Lithotripsy
was stopped when single stone fragments were
smaller than 2 mm. Stents were then inserted.
Residual stones were assessed endoscopically
and radiographically.

As this was a retrospective study, stent size selec-
tion depended primarily on surgeon preference.
Postoperative imaging included X-ray tomography
at 24 h and 30 days to assess double-J stent posi-
tioning and detect residual stones. At 30-day follow-
up, patients in both groups completed the USSQ.
Data acquisition and processing were conducted
independently by the surgical team to ensure ob-
jectivity. Discrepancies in interpretation were re-
solved by consensus between 2 senior urologists.
Primary outcomes were SFR at 24 h and 30 days
postoperatively, and USSQ domain scores. Second-
ary outcomes included subquestion scores and com-
plication rates. Gross hematuria was defined as vis-
ible blood discoloration of urine (pink, red, brown,
or tea-colored). Complications were classified using
the Clavien-Dindo system. Cases with incomplete
data were excluded.

Statistical analysis

Statistical analysis was performed using SPSS 27.0
(IBM, USA). Continuous variables are expressed
as median and interquartile range (IQR) and com-
pared using the Mann-Whitney U test. Categorical
variables are expressed as numbers and percent-
ages and compared using the chi-square or Fisher’s
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exact test. A p-value less than 0.05 was considered
statistically significant.

Bioethical standards

The study was conducted according to the Decla-
ration of Helsinki. All patients provided written
informed consent before enrollment. The trial was
approved by the Ethics Committee of the People’s
Hospital of Xinjiang Uygur Autonomous Region
(number approval: KY2019092506).

RESULTS

A total of 117 patients who met inclusion criteria
completed the USSQ one month after surgery. Nine
were excluded due to incomplete questionnaire
data. The final cohort comprised 108 patients aged
20-77 years, including 82 males (75.9%) and 26 fe-
males (24.1%). Treatment modalities included flex-
ible ureteroscopy (F-URS) in 66 patients (61.1%)
and ureteroscopy (URS) in 42 (38.9%). The median
age was 45 years (IQR 34-54), and median body
mass index (BMI) was 26 kg/m?2 (IQR 24-29). Post-
operative stratification by indwelling stent diam-
eter showed no significant intergroup differences
in age, BMI, stone size, or stone location (Table 1).
The 6F group had a slightly higher SFR than
the 4.7F group at 24 h (65.1% vs 52.5%) and one
month (77.6% vs 74.6%) postoperatively; however,
these differences were not statistically significant.

Table 1. Comparison of general characteristics of the two
groups

Variable Group 4.7F Group 6F p-value
Number of cases 59 (54.6%) 49 (45.4%)
Sex
Male 48 (81.4%) 34 (69.4%)  x*=2.098 0.148
Female 11 (18.6%) 15 (30.6%)
Age (years, median) 45 44 _
IQR 37-54 32-53 £=-0.75 0453
BMI (kg/m?, median) 26.3 26.07 _
IQR 23.43-28.67 24.03-28.73 £=-0.277 0.782
Stone diameter
(cm, median) 1.2 1.0 72=-0.76 0.447
IQR 0.9-1.5 0.9-1.5
Sides
Left 37(62.7%)  24(49%)  x*=2.054  0.152
Right side 22 (37.3%) 25 (51%)
Stone location
Renal 28 (47.5%) 27 (55.1%) 5
Ureter 22(37.0%)  20(s08%) X =361l 0191
Multiple 9(15.3%) 2 (4.1%)

BMI —body mass index; IQR — interquartile range

We compared the SFR between groups after URS
or F-URS, stratified by surgical method (Table 2).
No significant differences were observed in either
surgical subgroup.

USSQ domain scores were compared 30 days post-
operatively, revealing no significant differences
between groups (Table 3). The 4.7F group demon-
strated a higher incidence of hematuria than the 6F
group (83.1% [49/59] vs 69.4% [34/49]; p = 0.094),
though this difference was not statistically signifi-
cant. Importantly, no significant differences were
found in domain-specific index scores for hematuria
or other urinary symptoms (Table 4). After stratifi-
cation by surgical approach, results remained con-
sistent (Table 5).

The incidence of stent-associated pain was com-
parable between the 4.7F and 6F groups (79.7%

Table 2. Comparison SFR of two groups

SFR Group 4.7F  Group 6F X2 p-value
24-h SFRin all cases 52.5% 55.1%
Completely clean 31(52.5%) 27 (55.1%) 0.071 0.791
Residual 28 (47.5%) 22 (44.9%)
24-h SFRin URS’ 81.8% 95%
Completely clean 18 (81.8%) 19 (95%) 0.346
Residual 4 (18.2%) 1(5%)
24-h SFR in F-URS 35.1% 27.6%
Completely clean 13 (35.1%) 8(27.6%) 0.427 0.513
Residual 24 (64.9%) 21 (72.4%)
30-day SFRin all cases 74.6% 77.6%
Completely clean 44 (74.6%) 38 (77.6%) 0.130 0.719
Residual 15(25.4%) 11 (22.4%)
30-day SFR in URS 100% 100%
30-day SFRin F-URS 59.5% 62.1%
Completely clean 22 (59.5%) 18(62.1%) 0.046 0.830
Residual 15 (40.5%) 11 (37.9%)

* Fisher x> was used for analysis.
F-URS — flexible ureterorenoscopy; SFR — stone-free rate; URS — ureterorenoscopy

Table 3. USSQ sections’ score in two groups (IQR)

Variable Group 4.7F  Group 6F z p-value
o Soore (U2012) psay  @sas 07V 0473
(B ;ﬁﬁgﬁ i index score (1017214) (11§5§75) 094 0347
meere (G169 019 i O O
Ind Gcore (a7 R
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[47/59] vs 73.5% [36/49]; p = 0.448). Similarly,
no statistically significant differences were ob-
served in other body pain domain questions, includ-
ing pain intensity assessed by the Visual Analogue
Scale (VAS) (p = 0.277) and analgesic requirement
rates (p = 0.838) (Table 4).

More patients in the 4.7F group than the 6F group
reported modifying daily activities due to stent-re-
lated symptoms during usual work (87.5% vs 66.7%,
p = 0.04). No significant differences were observed
between groups in the index scores for the remain-
ing 2 items within the work performance domain
(Table 4).

In the sexual function domain, 89.8% of patients
in the 4.7F stent group and 87.8% in the 6F stent
group reported sexual abstinence (p = 0.733).
Among these abstinent patients, stent-related fac-

tors were cited by 60.4% of the 4.7F cohort vs 47.6%
of the 6F cohort (p = 0.215).

Postoperative complication analysis showed that
83 of 108 patients (76.9%) experienced pain after
surgery, with only 17 of these (20.5%) requiring an-
algesic intervention. Twenty-five patients (23.1%)
from both groups reported heavy or severe hematu-
ria; however, none required further medical inter-
vention except one patient who underwent bladder
irrigation. Low-grade fever requiring antipyretics
was documented in 5 patients (4.6%), all classified
as Clavien-Dindo grade I complications. One pa-
tient (0.9%) developed moderate-to-severe febrile

Table 5. USSQ sections’ score in 2 groups after stratification

(IQR)

UssQ sections Group 4.7F  Group 6F z p-value
Table 4. Some specific questions’ score of USSQ in 2 groups Urinary Symptoms URS 275 28 -0.076 0.940
pecific g f group Index Score (23.5-33.25) (25-32.5)
Group 4.7F Group 6F  Z/y> p-value (U1-U11) F-URS
Urinary Symptoms Body Pain URS  11.5(9-13) (8.7151_16) ~0.46 0.646
Frequency (U1) 3(3-4) 3(3-4) -0.039 0.969 Index Score e
P4-P9 _ — : _
Nocturia (U2) 2(2-3) 3(2-4) -1.252 0211 ( ) F-URS  12(10-14) (11-15.75) 094 0347
Urgency (U3) 3(2-4) 3(2-4) -0.591 0.554 General Health URS 13 (10-16) (101_216) 0633 0527
Urge incontinence (U4) 1(1-2) 1(1-2) -1.174 024 Index Score
13
Incontinence without urge (US) 1 (1-1) 1(1-1) -0.249 0.804 (61-G6) F-URS 13 (10-16) (11-16) —-0.378 0.706
Incomplete emptying (U6) 2(2-3) 2(2-4) -1.08 028 Work Performance URS 8 (7-9) 8(7-8) -0.681 0.496
) . Index Score
Burning at voiding (U7) 2 (1-3) 2(1-3) -0.883 0.378 (W5-W7) F-URS 8 (7-10) 8(6-9) -1.797 0.072
Frequencyhaematuria (U8) 3 (2-4) 3(1-3) -1.236 0.216 Sexual Matters URS 4(2.5-4.75) 3(3-3) -1111 0.266
Grade of haematuria (U9) 2 (2-2) 2(1-2) -0.926 0.354 Index Score 3
(53-54) FURS  4(275-5.5) e 5 —1.169 0.242
(C-]Ji(d);a of symptoms problem 2 (2-3) 2(2-3) 019 0849 ( o )
: Additional Problems ~ URS ~ 11(9-12.25) /"7 ~0.395 0.693
Assume the rest of life (U11) 6 (4-6) 6(5-7) -1.001 0.317 Index Score ( )
Body Pain (A1-A5) FURS  12(10-13) 101_213) -0.698 0.485
Pain during stenting (P1) (;1;/75(2) (376?{45(‘3 0.577  0.448 Grade of haematuria URS 2(2-3) 2(1.25-3) -0.193 0.847
: : (U9) F-URS 2(2-2) 2(1-2) -0.926 0.354
Severity of pain-VAS score (P3) 3(2-5) 4(2-5) -1.088 0.277
Pain | dsl ps 3 (1-2 5 (1.25-3 1075 0282 F-URS — flexible ureterorenoscopy; URS — ureterorenoscopy ; USSQ — Ureteric
ain interrupted sleep (PS) (1-2) (1.25-3) -1 : Stent Symptom Questionnaire
Painkiller required (P8) 1(1-1) 1(1-1) 0.129  0.898
Pain interfered the life (P9) 2(2-3) 2(2-3.75) -0.103 0.918
Work Performance Table 6. Complications in the 2 groups
Worked for short periods (W5) 2 (1.25-3) 2 (1-2) -1.78 0.075 Complications Group 4.7F Group 6F p-value
Worked usual job with some . _ _ Calvien-Dindo |
changes (W6) 3(2-3) 2(1-3) -2.232 0.026
Worked times as usual (W7) 4(3-5) 4(2.75-5) -0.225 0.822 Painkiller required 10/47(21.3%)  7/36(19.4%) 0.838
Sexual Matters Severe blood in urine 14/59 (23.7%) 11/49 (22.4%) 0.875
Mild fever” 4/59 (6.8% 1/49 (2.0% 0.267
No active sex life (S1) 53/59 43/49 0117 0733 159 (6:8%) /49 (2.0%)
(89.8%) (87.8%) Clavien-Dindo Il
Pain with sexual intercourse (S3)  1.5(1-3) 1(1-1.5) -1.058 0.29 Fever with UTI" 0 1/49 (2.0%) 0.454

Satisfied with sex life (S4) 2(1.75-3.25) 2 (1.75-2) -0.955 0.34

* Fisher x? was used for analysis
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urinary tract infection requiring escalated antibi-
otic therapy, constituting a grade II complication.
No statistically significant intergroup differences
were observed in complication rates, and no compli-
cations exceeded grade II severity (Table 6).

DISCUSSION

Urolithiasis is a global health concern due to its
high incidence and five-year recurrence rates [5, 6].
Ureteral stenting following endoscopic lithotripsy
is believed to dilate the ureter, facilitate passage of
stone fragments, and relieve associated colic. While
prior studies have examined the effectiveness of
pre-stenting on SFR [7-9], fewer have investigated
postoperative stenting, though it is reasonable to
assume that dilation effects persist postoperatively.
Additionally, previous research on the relationship
between stents and symptoms after ureteroscopic
lithotripsy, including flexible ureteroscopy (F-URS)
[10-14], has yielded contradictory conclusions.

To address these gaps, we conducted this compara-
tive study evaluating clinical outcomes between
4.7F and 6F stents following endoscopic manage-
ment of 0.6-2 cm upper urinary tract calculi, aim-
ing to inform optimal stent selection. Our key find-
ings include: 1) comparable SFRs with both 4.7F
and 6F stents in URS and F-URS (p >0.05); 2) simi-
lar USSQ domain index scores across groups; 3)
a higher but statistically nonsignificant incidence
of hematuria in the 4.7F group and increased activ-
ity modification rates in that cohort; 4) high preva-
lence of pain and sexual abstinence in both groups;
and 5) no significant differences in complications
and no serious adverse events in either group.

Because residual stones may contribute to new
stone formation, removing residual fragments as
completely as possible is crucial. The “stone-free
status ” metric was introduced to evaluate lithotrip-
sy efficacy. Lumma et al. [15] defined it as “achieved
when endoscopically or radiographically visible frag-
ments are completely removed”. However, applying
this standard clinically is challenging, particularly
in F-URS cases using dusting techniques. The neces-
sity of absolute stone clearance in dusting-mode la-
ser lithotripsy remains debated, considering trade-
offs between procedural time, tissue trauma, and
modest SFR gains. Previous literature [16] presents
varying definitions of stone-free status; we adopted
the commonly accepted criterion defining residual
fragments smaller than 2 mm as stone-free. Op-
timal imaging for postoperative SFR assessment
remains controversial. Kim et al. [17] compared
kidney-ureter-bladder (KUB) radiography, ultraso-
nography, and non-contrast computed tomography

(NCCT), finding significantly lower SFR estimates
with NCCT (p <0.05). While NCCT offers superior
resolution and accuracy, its clinical use is limited
by radiation exposure and cost concerns.

Our institution employs X-ray tomography, a high-
resolution modality with accuracy superior to KUB
radiography and radiation exposure lower than
CT. The SFR observed in our study aligns with
Kim et al.’s data [17], which reported lower SFRs
than earlier studies. To reduce bias, all procedures
were performed exclusively by senior endourolo-
gists with over 10 years’ experience following stan-
dardized protocols.

Enlarged space between the stent and ureteral mu-
cosa is considered a key factor enabling stone frag-
ments to pass through the ureter. Robert et al. [18]
demonstrated that triangular stents provide 70%
more space than conventional stents of the same
size with a central lumen. Zeng et al. [19] showed
that a 7F triangular stent achieved a higher SFR
than a conventional double-J stent. Does this phe-
nomenon also occur with conventional stents?
A recent study [20] reported that ureteral wall
thickness (UWT) can predict spontaneous passage
(SP) of stones, with the non-SP group exhibiting
higher UWT. In our study, SFRs were similar be-
tween groups at both 24 h and 30 days; however,
the 6F group consistently demonstrated a higher
SFR than the smaller stent group. Does a larger
diameter stent create more space between itself
and the ureter or reduce UWT, facilitating stone
passage? Furthermore, 6F stents are typically
used in ureters that appear more spacious, allow
smooth ureteroscope passage, or have been di-
lated by pre-stenting in our experience. These ob-
servations suggest that the mechanisms by which
stent diameter modulates ureteral wall and lumi-
nal space to guide stone passage require further
investigation.

In an observational study by Bosio et al. [10], stent
indwelling resulted in 90.1% nocturia, 86.6% ur-
gency, 82.3% burning, and 83.2% pain in patients.
In our study, 87% of patients experienced noctu-
ria, 90.7% urgency, 67.6% burning on voiding, and
76.9% reported pain. Additionally, 76.9% reported
hematuria, 30.6% urge incontinence, and 15.7%
incontinence without urge. The mechanisms un-
derlying ureteral stent-related symptoms remain
unclear, but some studies suggest ureteral spasm,
urine reflux through the stent, or bladder trigone
irritation as contributing factors. Wu et al. [11] con-
cluded that smaller diameter stents have less stiff-
ness, which may reduce ureteral lumen pressure and
reflux. Nestler’s research [12] found that smaller
stents improved scores, with significant differences
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in “urinary symptoms” and “work performance.”
A meta-analysis showed that smaller-diameter
stents are associated with reduced urinary symp-
toms and patient-reported pain [13].

Our results showed no statistically significant dif-
ferences in urinary symptom index scores between
stent sizes, consistent with previous studies [14, 21].
However, more patients in the 4.7F group reported
hematuria than in the 6F group. We hypothesize
that smaller stents are easier to use in patients
with narrower ureters, and a smaller ureteral lu-
men may increase postoperative bleeding.

In the body pain domain, no significant difference
was observed between the 4.7F and 6F groups
in our study, consistent with Nestler’s report [12].
In contrast, Ehsanullah et al. [13] reported that larg-
er-diameter stents were associated with increased
pain, while a meta-analysis of 3 studies found
no significant difference in VAS scores with larger
stents [22]. Although none of these comparisons
reached statistical significance, the smaller-diame-
ter stent group exhibited a higher rate of pain dur-
ing stenting, and more patients required analgesics
than in the larger-diameter group (21.3% vs 19.4%).
As noted previously, smaller-diameter stents are
easier to deploy in ureters with anatomically nar-
rower lumens, potentially generating increased
frictional forces against the ureteral wall or en-
doscopic devices, which may exacerbate pain per-
ception. Conversely, more patients in the larger-
diameter stent group reported sleep interrupted
by pain (75% vs 66%), though this difference was
also not statistically significant. These seemingly
contradictory findings suggest that stent-related
body pain arises from multifactorial causes in-
fluenced by patient perception; further research
is warranted.

In the sexual matters domain, patients with an ac-
tive sex life had similar index scores between the
2 groups. However, over 80% of patients in both
groups reported sexual abstinence, with 60.4%
in the 4.7F group and 47.6% in the 6F group at-
tributing this to stenting. Although the difference
was not statistically significant, interrupted sexual
activity was common among patients with stents.
Smaller-diameter stents did not appear to confer an
advantage in this respect.

Within the work performance domain, the 4.7F
group reported higher scores on the question,
“Have you worked at your usual job but with some
changes because of the symptoms associated with
the stent?”. However, no significant differences
were observed in other questions, and both groups
had similar scores in the General Health and Ad-
ditional Problems domains.

Although many patients complained of pain dur-
ing the stenting period, only 10 in the 4.7F group
and 7 in the 6F group required analgesic therapy.
Fourteen patients in the 4.7F group and 11 patients
in the 6F group experienced severe hematuria; how-
ever, only one patient in the 6F group had intermit-
tent bleeding during the first 3 days after F-URS
surgery that required hospitalization and continu-
ous bladder irrigation. This bleeding was most likely
due to accidental injury to submucosal vessels of the
renal pelvis. Mild fever was observed in 4 patients
in the 4.7F group and one patient in the 6F group,
with no significant difference between groups. Ac-
cording to the Clavien-Dindo classification, these
were all grade I complications. Grade II complica-
tions were documented in one case in the 6F group,
manifesting as febrile urinary tract infections
(temperature >38.5°C) requiring intravenous ad-
ministration of culture-directed antibiotics. No se-
vere adverse events such as migration, perforation,
or septicemia were observed in this study.

Our study has some limitations. First, the inher-
ent bias of the retrospective design limits the va-
lidity of our results. Although pre-stenting rates
were comparable between groups (22.4 % vs 16.7%,
p = 0.46), the sample size was insufficient for fur-
ther stratification. Consequently, the potential im-
pact of factors such as pre-stenting or access sheath
use on symptom scores remains unclear. Second,
the lack of baseline USSQ assessments limits our
ability to distinguish stent-related symptoms from
pre-existing lower urinary tract dysfunction. Third,
stent size selection in this study was based on sin-
gle-center experience; thus, a multicenter study
evaluating different stent sizes would provide more
generalizable evidence.

CONCLUSIONS

Stents of different diameters demonstrated com-
parable efficacy and safety in the endoscopic man-
agement of 0.6-2 cm upper urinary tract stones.
Surgical decisions should be individualized based
on patient-specific anatomical and clinical factors.
However, further prospective studies are warranted
to validate the potential benefits of smaller-diam-
eter stents in enhancing patient comfort and im-
proving SFR.

CONFLICTS OF INTEREST

The authors declare no conflict of interest.

FUNDING
This research was supported by the People’s Hospital of Xinjiang
Uygur Autonomous Region.



CENTRAL EUROPEAN JOURNAL OF UROLOGY

ETHICS APPROVAL STATEMENT

The study was approved by the Ethics Committee of the People’s

KY2019092506). All methods were carried out in accordance with rel-

Hospital of Xinjiang Uygur Autonomous Region (approval number:

References
1.

Zimskind PD, Fetter TR, Wilkerson JL.
Clinical use of long-term indwelling
silicone rubber ureteral splints inserted
cystoscopically. J Urol. 1967; 97:
840-844.

Joshi HB, Newns N, Stainthorpe A,
MacDonaghv RP, Keeley Jr FX,

Timoneyet AG. Ureteral stent symptom
guestionnaire: development and validation
of a multidimensional quality of life
measure. J Urol. 2003;169: 1060-1064.

Candela JV, Bellman GC. Ureteral stents:
impact of diameter and composition

on patient symptoms. J Endourol. 1997;
11:45-47.

Erturk E, Sessions A, Joseph JV. Impact
of ureteral stent diameter on symptoms
and tolerability. J Endourol. 2003; 17:
59-62.

Romero V, Akpinar H, Assimos DG. Kidney
stones: a global picture of prevalence,
incidence, and associated risk factors.
Rev Urol. 2010; 12: e86-96.

Scales CD Jr, Smith AC, Hanley JM,
Saigal CS; Urologic Diseases in America
Project. Prevalence of kidney stones

in the United States. Eur Urol. 2012;
62: 160-165.

Bai PD, Wang T, Huang HC, et al. Effect

of Preoperative Double-J Ureteral Stenting
before Flexible Ureterorenoscopy

on Stone-free Rates and Complications.
Curr Med Sci. 2021; 41: 140-144.

Dessyn JF, Balssa L, Chabannes E, et al.
Flexible Ureterorenoscopy for Renal

and Proximal Ureteral Stone in Patients
with Previous Ureteral Stenting:

Impact on Stone-Free Rate and Morbidity.
J Endourol. 2016; 30: 1084-1088.

10.

11.

12.

13.

14.

15.

Werthemann P, Weikert S, Enzmann T,
Schostak M, Lebentrau S. A Stent

for Every Stone? Prestenting Habits

and Outcomes from a German Multicenter
Prospective Study on the Benchmarks

of Ureteroroscopic Stone Treatment
(BUSTER). Urol Int. 2020; 104: 431-436.

Bosio A, Alessandria E, Dalmasso E, et al.
How bothersome double-J ureteral
stents are after semirigid and flexible
ureteroscopy: a prospective single-
institution observational study.

World J Urol. 2019; 37: 201-207.

Wu G, Sun F, Sun K, et al. Impact

of differential ureteral stent diameters
on clinical outcomes after ureteroscopy
intracorporeal lithotripsy: A systematic
review and meta-analysis. Int J Urol.
2021; 28: 992-999.

Nestler S, Witte B, Schilchegger L,

Jones J. Size does matter: ureteral stents
with a smaller diameter show advantages
regarding urinary symptoms, pain levels
and general health. World J Urol. 2020;
38:1059-1063.

Ehsanullah SA, Bruce A, Juman C, et al.
Stent diameter and stent-related
symptoms, does size matter? A systematic
review and meta-analysis. Urol Ann. 2022;
14:295-302.

Damiano R, Autorino R, De Sio M, et al.
Does the size of ureteral stent impact
urinary symptoms and quality of life?

A prospective randomized study. Eur Urol.
2005; 48: 673-678.

Lumma PP, Schneider P, Strauss A, et al.
Impact of ureteral stenting prior

to ureterorenoscopy on stone-free
rates and complications. World J Urol.
2013; 31: 855-859.

17.

18.

19.

20.

21.

22.

evant guidelines and regulations.

. Yang Y, Tang Y, Bai Y, Wang X, Feng D, Han P.

Preoperative double-J stent placement can
improve the stone-free rate for patients
undergoing ureteroscopic lithotripsy:

a systematic review and meta-analysis.
Urolithiasis. 2018; 46: 493-499.

Kim HJ, Daignault-Newton S, DiBianco JM,
et al. Real-world Practice Stone-free
Rates After Ureteroscopy: Variation

and Outcomes in a Surgical Collaborative.
Eur Urol Focus. 2023; 9: 773-780.

Towers RJ. Design and use of externally-
draining ureteral stent. Urology. 1988;
32:532-534.

Zeng X, Xiao B, Hu W, et al. A modified
triangular Double-J stent for retrograde
intrarenal surgery improvement

of free-stone rate, and quality of life:

a randomized controlled, multiple
centers, perspective trial. World J Urol.
2023; 41: 1653-1658.

Ekici O, Gul A, Zengin S, Boyaci C, Kilic M.
The Impact of Ureteral Wall Thickness

on Spontaneous Passage and Development
of Long-term Ureteral Stricture in Patients
with Ureteral Stone. J Coll Physicians Surg
Pak. 2023; 33: 97-102.

Prasanchaimontri P, Nualyong C,
Taweemonkongsap T, Chotikawanich E.
Impact of ureteral stent size

on Stone-Free rates in ureteroscopic
lithotripsy for ureteral stones:
Randomized controlled trial. ) Med
Assoc Thailand. 2017; 100: 162.

Diatmika AANO, Djojodimedjo T,
Kloping YP, Hidayatullah F, Soebadi MA.
Comparison of ureteral stent diameters
on ureteral stent-related symptoms:

A systematic review and meta-analysis.
Turk J Urol. 2022; 48: 30-40.



	OLE_LINK41
	OLE_LINK17
	OLE_LINK14
	OLE_LINK13
	OLE_LINK15
	OLE_LINK16
	OLE_LINK27
	OLE_LINK28
	OLE_LINK1
	OLE_LINK19
	OLE_LINK24
	OLE_LINK20
	OLE_LINK21
	OLE_LINK23
	OLE_LINK30
	OLE_LINK22

