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Ureteral stent-related symptoms in 4.0 Fr versus 4.8 Fr double J stents:
a questionnaire-based comparative study
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Abstract

Purpose: The aim was to investigate the difference in Ureteral Stent-Related Symptom Questionnaire (USSQ)
scores with the use of different stent diameters (4.0 Fr versus 4.8 Fr).

Materials and methods: Between August 2022 and January 2023, patients with double J stent insertion after
endoscopic ureteral stone and retrograde intrarenal surgery in two different centers were included in the study.
The patients were divided into two groups according to stent size of 4.0 Fr and 4.8 Fr. All of the patients were
called for check-ups in the 2nd week after discharge and were questioned using the USSQ.

Results: A total of 228 patients, 112 in the 4.0 Fr group and 116 in the 4.8 Fr group, were included in the study.
At the 2nd week visit, the total USSQ scale scores were 73.9+8.9, and 80.0+9.8 for the 4.0 Fr and 4.8 Fr groups,
respectively (p<0.001). Stent dislocation was detected in 10 (8.1%) patients in the 4.0 Fr group and in 3 patients
(2.5%) in the 4.8 Fr group (p=0.049). The symptom score scale was analyzed separately based on subdomains.
The mean value for the urinary index score was 24.5+3.6 for the 4.0 Fr group and 27.6+3.4 for the 4.8 Fr group
(p<0.001). Body pain index score was 16.4+3.8 and 18.6+3.8 for the 4.0 Fr and 4.8 Fr groups, respectively
(p<0.001). The general health index score, work performance index score, and sexual matter score were not
statistically significantly different between the groups.

Conclusion: Our study reported that ureteral stent-related symptoms favor the 4 Fr ureteral stent. In contrast,
4 Fr ureteral stents had a higher migration rate.
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Oz

Amag: Farkli Ureteral stent gaplarinin (4.0 Fr-4.8 Fr) kullanimiyla Ureteral Stentle iligkili Semptom Anketi
(USSAQ) skorlarindaki farki arastirmaktir.

Gereg¢ ve yontem: Agustos 2022 ile Ocak 2023 tarihleri arasinda iki farklh merkezde endoskopik Ureter tasi
ve retrograd intrarenal cerrahi sonrasi double J stent takilan hastalar calismaya dahil edildi. Hastalar 4.0 Fr ve
4.8 Fr stent boyutlarina gére iki gruba ayrildi. Hastalarin tamami taburcu olduktan sonraki 2. haftada kontrole
cagrildi ve USSQ ile sorgulandi.

Bulgular: Calismaya 4.0 Fr grubunda 112, 4.8 Fr grubunda 116 olmak Uzere toplam 228 hasta dahil edildi. 2.
hafta kontroliinde toplam USSQ 6lgek puanlari 4.0 Fr ve 4.8 Fr gruplari igin sirasiyla 73,948,9 ve 80,0+9,8 idi
(p<0,001). 4.0 Fr grubunda 10 (%8,1), 4.8 Fr grubunda 3 (%2,5) hastada stent dislokasyonu saptandi (p=0,049).
Belirti puan 6lgegi alt alanlara gére ayri ayri analiz edilmistir. Idrar indeks skorunun ortalama degeri 4.0 Fr grubu
icin 24,5+3,6 ve 4.8 Fr grubu i¢in 27.6+3.4 idi (p<0,001). Vicut agri indeksi skoru 4.0 Fr ve 4.8 Fr gruplari igin
siraslyla 16,4+3,8 ve 18,6+3,8 idi (p<0,001). Genel saglik indeksi skoru, is performansi indeks skoru ve cinsel
hususlar skoru gruplar arasinda istatistiksel olarak anlamli farkllik géstermedi.

Sonug: Calismamiz Ureteral stent iligkili semptomlarin 4 Fr Ureteral stent lehine oldugunu bildirmektedir. Buna
karsilik 4 Fr Ureteral stentler daha yuksek migrasyon oranina sahipti.

Anahtar sézciikler: Ureteral stentler, stent iligkili semptomlar, USSQ skor, (rolitiyazis, yasam kalitesi.
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Introduction

Ureteral stents are widely used in urology
practice with the advancement of endoscopic
treatments in recent years [1]. The primary
purpose of using ureteral stents is to provide
uninterrupted urine flow between the kidney
and bladder [2]. After endoscopic ureteral
stone treatment, it is recommended to insert a
double J (DJ) stent in the presence of residual
stones, suspected perforation, and bleeding
[3]. In addition, these stents can be used in
pregnancy-induced hydronephrosis, obstructive
pyelonephritis, for pain relief, and after
reconstructive urological procedures. Patients
complain of irritative symptoms such as bleeding
in the urine, flank pain, dysuria, and pollakiuria
after DJ stent placement [4]. These adverse
events impair the patient’s quality of life, while
they increase health-related costs [5]. In order
to evaluate these complaints objectively, Joshi
et al. [6] developed the Ureteral Stent-Related
Symptom Questionnaire (USSQ) in 2003.

Many studies in the literature showed that
ureteral stent-related symptoms are associated
with stent material, design, size, and position
[5]. Studies focusing on stent size evaluated
stents between 4.7 Fr and 7 Fr with symptom
scores [7, 8]. The general opinion in these
studies is that as the stent diameter decreases,
ureteral stent-related symptoms decrease [9,
10]. However, a randomized prospective study
showed that small-diameter stents did not
reduce stent-related symptoms; on the contrary,
they involved more dislocation [11]. Studies in
the literature include comparisons of 4.7 Fr and
larger diameter stents. After a literature review,
comparative studies using the 4.0 Fr DJ stent
were not found, to the best of our knowledge.

In this study, we first hypothesized there
would be a difference in USSQ symptom score
between stent diameters (4.0 Fr versus 4.8 Fr).
Second, we investigated whether smaller stent
diameter is associated with higher rate of stent
dislocation.

Materials and methods
Patient cohort

Following approval of the local ethics
committee between August 2022 and January
2023, patients with double J stent insertion
after endoscopic ureteral stone and retrograde
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intrarenal surgery in two different centers
were included in the study. Informed consent
was obtained from all patients. The data for
the patients were collected prospectively
and analyzed retrospectively. Patients with
a previous history of URS, bilateral stones,
using anticoagulants, under 18 years of age,
with pregnancy, ureteric stenosis, renal failure,
obstructive  pyelonephritis, pyelonephrosis,
malignancy, pre-stenting, and a-blocker therapy
were excluded. In addition, the symptom score
scale was not filled in by patients with stent
migration after URS. The patients were divided
into two groups according to stent size as 4.0
Fr and 4.8 Fr. Stone size and localization of
the patients were determined by computed
tomography.

Surgical technique

URS or flexible URS was used for all
patients. Before the procedure, 2nd generation
cephalosporin  was administered to all
patients as prophylaxis. The procedure was
performed under general or spinal anesthesia
in the lithotomy position with an 8/9.8 F fiber
ureteroscope (Richard Wolf), 273 micron
fiber and holmium laser. Flexible URS was
performed with a 7.5 Fr fiber-optic flexible
ureteroscope (Storz FLEX-X2) after a ureteral
access sheath (9.5/11.5 F) was inserted under
general anesthesia. A DJ stent was placed
in the presence of bleeding, ureteral injury,
clinical suspicion, and residual stone after the
procedure. DJ stent was not inserted after
uncomplicated URS. The collecting system was
visualized by retrograde pyelography before
DJ stent placement. All DJ stents were placed
under fluoroscopy according to ureter size
(24-26-28cm). During DJ stent placement, the
upper end was placed so a full turn was in the
renal pelvis and the lower end was placed so
that it did not exceed the midline of the bladder.
Polyurethane hydrophilic (Plastimed®©) DJ
stents were used in all procedures.

Postoperative evaluation

All patients were discharged on the same
day or on the 1st postoperative day after being
prescribed a non-steroidal anti-inflammatory
(75 mg diclofenac). In order to evaluate patient
symptoms during follow-up, the USSQ score,
translated into Turkish by Tanidir et al. [12], and
validated in Turkish by A.D., was used. This
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questionnaire consists of 6 subdomains: urinary
symptom index score, body pain score, general
health index, work performance index, sexual
matter score, and additional complaints. In our
study, each subdomain score was recorded. All
of the patients were called to the clinic in the
2nd week after discharge and were questioned
using the USSQ. All stents were removed 3
weeks postoperatively. The presence of stent
dislocation and hydronephrosis were evaluated
with plain abdominal X-ray and ultrasonography
before DJ stent extraction.

The primary endpoint of the study was
completion of the USSQ symptom scale 2
weeks postoperatively. The secondary endpoint
was the evaluation of the presence of stent
dislocation by imaging methods.

Statistical analysis

Continuous variables are presented as mean
* standard deviation, and categorical variables
as n (%). Normal distribution was evaluated

with the Shapiro-Wilk test. Categorical variables
were compared between the two groups with the
chi-square test, and continuous variables were
evaluated with the Student t-test. A value of
p<0.05 was considered statistically significant.
All analyses were conducted using IBM SPSS
Statistics for Windows, version 22.0 (IBM Corp.,
Armonk, NY) and GraphPad Prism 8.0.2.

Results

Atotal of 228 patients, 112 in the 4.0 Fr group
and 116 in the 4.8 Fr group, were included in
the study. The mean age of the patients was
42.0+12.1 and 42.1+11.7 years for the 4.0 Fr
and 4.8 Fr groups, respectively (p=0.951).
There was no statistical difference between
the groups in terms of preoperative clinical and
demographic characteristics of the patients
(Table 1). The stone-free rate for patients was
93.7% in the 4.0 Fr group and 92.2% in the 4.8
Fr group (p=0.655). The stent lengths inserted
in the 4.0 Fr and 4.8 Fr groups showed similar
distribution (p=0.941).

Table 1. Preoperative clinical characteristics of the patient cohort

4.0 Fr group 4.8 Fr group p value

No. of patients 112 116
Age , mean % sd 42.0+12.1 421x11.7 0.951
Female/Male 40/72 42/74 0.938
BMI (kg/m?), mean * sd 29.1+4.1 28.7£3.9 0.451
Lateralization (Left/Right) 54/58 57/59 0.889
Stone location, n (%) 0.659

Proximal 26 (23%) 32 (28%)

Middle 35 (31%) 31 (26%)

Distal 51 (46%) 53 (46%)
Stone size (cm), mean * sd 9.6+2.1 10.1£3.1 0.156
Operation type, n (%) 0.772

URS 83 (74.1%) 84 (72.4%)

Flexible URS 29 (25.9%) 32 (27.6%)
Length of the ureteral stent 0.941

24 cm 34 (30.3) 37 (31.9)

26 cm 37 (33.0) 39 (33.7)

28 cm 41 (36.7) 40 (34.4)
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After discharge and before the first visit,
5 patients (4.4%) in the 4.0 Fr group and
9 patients (7.7%) in the 4.8 Fr group were
admitted early due to ureteral stent complaints
(p=0.300). At the 2nd week visit, the total USSQ
scale scores were 73.9+8.9 and 80.0+9.8
for the 4.0 Fr and 4.8 Fr group, respectively
(p=0.001). The symptom score scale was
analyzed separately by subdomains. The mean
value for the urinary index score was 24.5+3.6
for the 4.0 Fr group and 27.6+3.4 for the 4.8 Fr
group (p=0.001). Body pain index score was
16.4+£3.8 and 18.6+3.8 for the 4.0 Fr and 4.8
Fr groups, respectively. This difference was
found to be statistically significant in favor of
4.0 Fr (p=0.001). General health index score,

p <.001
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work performance index score and sexual
matter score did not have statistically significant
difference between the groups. Comparisons
of patients between groups according to USSQ
subdomains at the 2-week visit are summarized
in Figure 1. Stent dislocation was detected in
10 (8.1%) patients in the 4.0 Fr group and in 3
(2.5%) patients in the 4.8 Fr group (p=0.049). No
fever or complicated urinary tract infection was
observed during the follow-up of the patients.
Daily analgesic use was 2.2+1.9 tablets per day
in the 4.0 Fr group, and 2.6+1.1 tablets in the
4.8 Fr group (p=0.133). The USSQ symptom
score values and additional complaints for the
patients are summarized in detail in Table 2.
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Figure 1. Comparison of domain scores between the two groups

613



Ureteral stent-related symptoms

Table 2. Comparison of subdomain scores and postoperative data of patients

4.0 Fr group 4.8 Fr group p value
USSQ Urinary index score (U1-U12) 24.5£3.6 27.6+3.4 <0.001
USSQ body pain index score (P3-P9) 16.4+3.8 18.6+3.8 <0.001
Overall pain score (P3, VAS) 6.9+3.8 7.1+4.4 0.714
USSQ general health index score (G1-G6) 9.6+1.8 10.0+£1.9 0.138
USSQ work performance score (W5-W7) 7.6x1.7 7.7£2.0 0.847
Sexual abstinence due to stent (n, %) 24 (21.4) 32 (27.5) 0.280
USSQ sexual matters score (S3-S4) 5.8+1.5 5.5+14 0.119
USSAQ stent related-additional problems (A1-A4) 5.4+1.7 5.7+1.8 0.197
Global quality of life with the stent in situ (GQ) 4.6+2.1 4.9+1.9 0.258
Stent migration ratio’, (%) 10/121 (8.1) 3/119 (2.5) 0.049
Analgesic usage per day 2.2+1.9 2.6x2.1 0.133

Discussion

Ureteral stent placement is one of the
interventions most commonly performed by
urologists. In addition to this common use, 80%
of patients complain of some symptoms [13].
These side effects cause problems for both
urologists and patients, such as deterioration in
patient quality of life, loss of labor and increased
health-related costs. In order to reduce these
complaints, recent studies focused on stent
material structure and stent diameter. The main
finding of our study demonstrates that ureteral
stent-related symptoms decrease as the stent
diameter decreases.

The most appropriate approach to prevent
ureteral stent-related symptoms is not to insert
a DJ stent. Neither the EAU guidelines nor the
AUA guidelines routinely recommend ureteral
stent placement. In addition, EAU guidelines
recommend DJ stenting after URS in suspected
cases and to avoid stressful emergencies. In
their study, Muslumanoglu et al. [1] reported
that ureteral stenting significantly reduced
postoperative complications compared to those
without ureteral stent insertion. The predictive
factors for stent placement were the presence of
impacted stones, duration of surgery, presence
of solitary kidney, stone size, and age. Routine
stenting is not performed in our own clinic. A
ureteral stent is inserted in suspicious cases,
with ureteral bleeding, suspected residual stone
and perforation.

The USSQ score consists of urinary symptom
score, body pain score, work performance
score, general health score, sexual matter and
additional complaints. Randomized prospective
controlled studies with this scale in recent years
show that small diameter stents reduce ureteral
stent-related symptoms. In their study using the
USSAQ scale, Cubuk et al. [9] reported that 4.8
Fr ureteral stents had statistically significantly
lower score than 6 Fr ureteral stents. In this
study, subdomain scores were not included
separately, and the total USSQ score was
shared. Nestler and colleagues compared three
different sizes of stents (4.7 Fr, 6 Fr, 7 Fr). They
found that the USSQ score for the 4.7 Fr group
was statistically superior to the 7.0 Fr group
for all subdomains. In the comparison of 4.7
Fr and 6 Fr groups, they reported that the only
statistically significant difference was for the
urinary symptom score [10].

Contrary to this, Damiano et al. [11] reported
that there was no difference between stent
diameters in terms of urinary symptoms. In
our study, we found that the urinary system
symptom score and body pain index score
among the USSQ subdomains were statistically
significantly lower in the 4.0 Fr ureteral stent
group. Study performance score, general health
index score, sexual matter score and additional
complaints did not differ statistically between
the groups.
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Although small diameter stents are superior
in terms of ureteral stent complaints, they are
controversial in terms of drainage efficiency and
stent migration. Damiano et al. [11] reported
a higher rate of migration for 4.8 Fr ureteral
stents compared to 6 Fr. In a series of 1258
patients, the stent migration rate was reported
to be 5.6% for 4.7 Fr urethral stents [14]. In our
study, the stent migration rate was 8.1% in the
4.0 Fr ureteral stent group and 2.5% in the 4.8
Fr group.

Our study has some limitations. The first
is that it had retrospective design. Secondly,
some of our patients were asylum seekers and
their native language was not Turkish. For this
reason, some patients were questioned by a
hospital translator. Third, a control group was
not included in the study. However, the number
of subjects was sufficient compared to other
studies in the literature, and the data were
prospectively recorded in the system.

In conclusion, in our study comparing two
different stent sizes (4.0 Fr versus 4.8 Fr), 4.0
Fr ureteral stents had fewer urinary system
complaints. Similarly, overall body pain scores
were in favor of the 4.0 Fr ureteral stent.
However, 4.0 Fr stents had higher migration
rate.
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they have no conflict of interest.

References

1. Muslumanoglu AY, Fuglsig S, Frattini A, et al. Risks and
benefits of postoperative double-j stent placement after
ureteroscopy: results from the clinical research office
of endourological society ureteroscopy global study.
J Endourol 2017;31:446-451. https://doi.org/10.1089/
end.2016.0827

2. Sali GM, Joshi HB. Ureteric stents: overview of current
clinical applications and economic implications. Int J
Urol 2020;27:7-15. https://doi.org/10.1111/iju.14119

3. Turk C, Petfik A, Sarica K, et al. EAU Guidelines on
diagnosis and conservative management of urolithiasis.
Eur Urol 2016;69:468-74. https://doi.org/10.1016/j.
eururo.2015.07.040

4. Giannarini G, Keeley Jr FX, Valent F, et al. Predictors
of morbidity in patients with indwelling ureteric stents:
results of a prospective study using the validated
Ureteric Stent Symptoms Questionnaire. BJU Int
2011;107:648-654. https://doi.org/10.1111/j.1464-
410X.2010.09482.x

615

10.

1.

12.

13.

14.

Scales CD Jr, Saigal CS, Hanley JM, et al. The impact
of unplanned postprocedure visits in the management
of patients with urinary stones. Surgery 2014;155:769-
775. https://doi.org/10.1016/j.surg.2013.12.013

Joshi HB, Newns N, Stainthorpe A, MacDonagh
RP, Keeley FX Jr, Timoney AG. Ureteral
symptom questionnaire: development and validation

stent

of a multidimensional quality of life measure. J Urol
2003;169:1060-1064. https://doi.org/10.1097/01.
ju.0000049198.53424.1d

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. https://doi.org/10.5152/tud.2022.21255

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. https://doi.
org/10.1111/iju. 14631

Cubuk A, Yanaral F, Ozgor F, et al. Comparison of 4.8
Fr and 6 Fr ureteral stents on stent related symptoms
following ureterorenoscopy: a prospective randomized
controlled trial. Kaohsiung J Med Sci 2018;34:695-699.
https://doi.org/10.1016/j.kjms.2018.07.001

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.
https://doi.org/10.1007/s00345-019-02829-0

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. https://doi.org/10.1016/j.
eururo.2005.06.006

Tanidir Y, Mangir N, Sahan A, Sulukaya M. Turkish
version of the Ureteral Stent Symptoms Questionnaire:
linguistic and psychometric validation. World J Urol
2017;35:1149-1154.  https://doi.org/10.1007/s00345-
016-1958-4

Fischer KM, Louie M, Mucksavage P. Ureteral stent
discomfort and its management. Curr Urol Rep
2018;19:64(e1-7). https://doi.org/10.1007/s11934-018-
0818-8

Cakici MC, Iplikci A, Sendogan F et al. Factors
predicting double-j stent migration after retrograde
intrarenal surgery. The New J Urol 2021;16:40-46.
https://doi.org/10.33719/yud.789879



Ureteral stent-related symptoms

Ethics committee approval: Ethics
committee approval was obtained from Adana
City Training and Research Hospital (date of
permission: 27.04.2023, file number: 125/2530).

Authors’ contributions to the article

H.A. constructed the main idea and
hypothesis of the study. A.G. developed the
theory and arranged/edited the material and
method section. U.U. has done the evaluation
of the data in the Results section. Discussion
section of the article written by H.A. and U.U.

A.G. reviewed, corrected and approved. In
addition, all authors discussed the entire study
and approved the final version.

616



