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ABSTRACT

Ureteral stents may induce complications that may disrupt the quality of life of patients. Several factors that

may cause these symptoms are the design, material, diameter, length, and position of the stent. The impact of

its diameter varies among current reports, thus we aimed to compare the symptoms between 6 Fr and 5 Fr or

less ureteral stents. A systematic search and screening were performed in the Embase, Medline, and Scopus

databases. Eligible studies included randomized controlled trials (RCTs). Cochrane risk of bias tool 2 was

used to evaluate the studies. Seven RCTs were included in this review. Urinary symptoms were discussed

qualitatively. From the included studies, the use of a relatively smaller stent diameter yielded an overall lower

rate of Ureteral Stent Symptom Questionnaire score and urinary symptoms compared to a stent with a larger

diameter. There was no significant difference in migration rate (OR: 1.55, 95% CI: 0.67–3.57, P ¼ .31),

visual analogue scale (MD: �0.42, 95% CI: �2.04 to 1.20, P ¼ .61), analgesic use duration (MD: �0.06,

95% CI: �1.02 to 0.91, P ¼ .91), and stone-free rate probability (OR: 1.29, 95% CI: 0.48–3.45, P ¼ .62)

between patients with 5 Fr or less and 6 Fr ureteral stents. Smaller ureteral stent size is suggested for reducing

ureteral stent-related symptoms, without significant differences in the incidence of stent migration, pain, anal-

gesic use, and stone-free rate.
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Introduction

The development of endourological techniques

has significantly increased the utilization of

indwelling ureteral stents in urological proce-

dures.1 One of the fundamental rationales of

ureteral stents is to allow urine to escape the

internal or external obstructions preventing it

from draining properly.2 However, the use of

ureteral stents is associated with several side

effects that complicate their utilization, espe-

cially when used in a long-term period. The

ureteral stent can cause localized inflamma-

tion, resulting in hematuria and pain.3,4 In

addition, ureteral stents are associated with

bladder irritation and urinary reflux, which

affect urine flow and kidney pressure, causing

patients to experience discomfort during urina-

tion. Furthermore, stent migration is also rec-

ognized as one of the major complications

during the use of a ureteral stent.2 These issues

may significantly impact the therapeutic out-

comes, the quality of life of the patient, and

healthcare-related costs.2 Therefore, being

able to reduce stent-related symptoms is con-

sidered a significant advantage for patients.

Several studies had analyzed various factors

that were potentially associated with ureteral

stent symptoms, including stent design, posi-

tion, and size.5–8 Furthermore, a plethora of

material composition and coatings are intro-

duced in newer stents in an effort to reduce

stent-related symptoms.1 Despite the fact that

there is no perfect stent that is completely free

of complications and failures, combining good

material, design, and adjusting other associ-

ated factors would lead to an ideal stent place-

ment.2 Recent studies demonstrated that the
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use of a smaller ureteral stent diameter is associated with the

reduction of stent-related symptoms.8,9 This finding is crucial

because reducing stent-related symptoms could translate to the

improvement of the overall quality of life of the patients. On the

other hand, various studies have shown conflicting results, and

thus the evidence for prescribing different diameters of the ure-

teral stents has not been well established.7 Therefore, it is

important to provide a systematic review and meta-analysis to

gather evidence of the comparison of the different ureteral stent

diameters on the stent-related symptoms.

Material and Methods

The protocol for this systematic review and meta-analysis was

registered in the Prospero database (CRD42021230998). There

were several changes in this review compared to the registered

protocol. During this review, we only included randomized

controlled trials (RCTs) evaluating postureterorenoscopy

(URS) patients and excluded other study designs. The conduct

of this review adhered to the 2020 Preferred Reporting Items

for Systematic Reviews and Meta-Analyses (PRISMA) guide-

line and synthesis without meta-analysis (SWiM) in systematic

reviews: Reporting guideline.10,11 The SWiM checklist for this

article is available as a supplementary file.

Data Sources and Search Strategies

Online databases including MEDLINE, Embase, and Scopus

were systematically searched for relevant RCTs based on the

determined keywords on July 1, 2021. Studies reporting the

comparison between � 5 French (Fr) with 6 Fr ureteral stents

for ureteral-related symptoms after ureterorenoscopy or endo-

scopic procedures. MeSH terms and keywords were utilized in

the literature search, as shown in the Appendix Table. To

widen the search results, we also conducted our search in the

references of the obtained studies.

Inclusion Criteria and Literature Selection

Several inclusion criteria determined in grouping studies for

synthesis include: (i) RCT study design, (ii) studies comparing

stents �5 Fr and 6 Fr as the interventions, (iii) studies evaluat-

ing patients undergoing ureteral stent placement after ureteror-

enoscopy as the population, and (iv) studies evaluating

unilateral procedures. Non-English articles, nonadult subjects,

animal model experimental studies, unpublished articles, and

abstract-only articles were excluded from this study.

Data Extraction and Quality Assessment

The extraction of data of included studies was performed by

the three reviewers (AAN, YPK, FH) using a spreadsheet table.

Several information were extracted, including article informa-

tion, baseline characteristics, and different interventions used.

Study quality was assessed by using Cochrane risk of bias

(RoB) tool 2 for RCTs in the following domains: Randomiza-

tion, allocation concealment, blinding (participants and out-

come), incomplete outcome data, selective reporting of results,

and any other bias. Funnel plot asymmetry was used to assess

the publication bias of the outcomes.

Statistical Analysis and Qualitative Synthesis

Dichotomous data were displayed as odds ratio (OR) with a

95% confidence interval (CI) rate, whereas continuous data

were presented as mean difference (MD). A P-value of less

than .05 was considered to be statistically significant. Hetero-

geneity between studies was calculated using the I2 value. If

the I2 value was more than 50%, the heterogeneity was consid-

ered to be statistically high and random-effect model was per-

formed. If I2 value was less than 50%, a fixed-effect model was

used. Forest plots were generated and interpreted accordingly.

The outcomes measured in this review included: (i) urinary

symptoms, (ii) stent migration incidence, (iii) visual analog

scale (VAS), (iv) duration of analgesic use, and (v) stone-free

rate (SFR). For outcomes that could not be analyzed quantita-

tively, a descriptive analysis was performed. The outcome for

urinary symptoms was synthesized by vote counting based on

the direction of effect. All analyses were performed using

Review Manager (RevMan) (Version 5.4, The Cochrane Col-

laboration, Denmark, 2020).

Results

Search Result and Baseline Characteristics of Study

The systematic search and study screening were according to

2020 PRISMA flowchart guideline, as shown in Figure 1.10

Online database search generated potential 460 articles. After

article duplication was excluded, we performed primary screen-

ing for 331 articles. Primary screening was based on abstract and

Main Points

• Indwelling ureteral stents are routinely used in many urological

procedures.

• Ureteral stents may cause symptoms, which affect the quality

of life of patients.

• Among many other factors, stent size was reported to be associ-

ated with urinary symptoms and pain.

• Patients with a smaller ureteral stent diameter have a lower

incidence of urinary symptoms and overall USSQ score.

• Ureteral stent size does not affect stent migration rate, pain, or

stone-free rate.

Diatmika et al. Comparison of ureteral stent diameters on ureteral stent-related symptoms 31



title evaluation. From the primary screening, we excluded 313

articles in advance. Secondary screening evaluating complete

article from each study was conducted for 18 articles. Eventually,

six articles1,7–9,12,13 were eligible to be quantitatively analyzed.

The baseline characteristics of the study was presented in

Table 1. Quantitative data extracted in this study were presented

in Table 2. Five outcomes were reported in this review. Urinary

symptoms were assessed qualitatively due to the lack of suffi-

cient data to perform a quantitative analysis using forest plots.

The other four outcomes were evaluated quantitatively.

Risk of Bias and Publication Bias Assessment

The quality assessment showed that the overall risk of bias was

low, six trials did not report whether there was blinding of the

researchers. According to the Cochrane Handbook for System-

atic Reviews of Intervention, blinding during a trial can be diffi-

cult or impossible in some contexts. The lack of blinding on the

researcher’s part in the context of this study would not have

caused a major bias as the intervention is related to a surgical

procedure.15 Even though Candela and Bellman1 did not spec-

ify how the randomization process in their study was per-

formed, a randomization method was still conducted and

mentioned in the manuscript. Figure 2 displayed the risk of bias

assessment of each study. The inverted funnel plots’ shapes in

Figure 3 are shown as cursory symmetries surrounding the ver-

tical dashed lines, indicating no apparent publication bias.

Qualitative Synthesis in Differences of Urinary Symptoms

and Ureteral Stent Symptom Questionnaire (USSQ) Score

Based on Stent Diameter

In this study, we found seven studies that reported urinary tract

symptoms based on different stent diameters shown in Table 1.

Several studies assessed urinary symptoms using the USSQ.

This questionnaire was a routine instrument that was used to

Figure 1. Systematic search and screening based for eligible studies based on the PRISMA 2020 flowchart.
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evaluate symptoms related to stent insertion which has been

validated in many countries around the world. However, sev-

eral studies did not use the USSQ to evaluate the patients, as

the questionnaire was published in 2003.16 Due to the differ-

ence in reported findings, the analysis was conducted qualita-

tively in a descriptive review. Details regarding the urinary

symptoms of patients from each included study are displayed

in Table 2.

Candela and Bellman1 reported no significant difference for

irritative symptoms between the patients with different stent

diameters. However, the operator reported that a stent with a

4.8 Fr diameter was more difficult to be inserted compared to a

larger stent in a case of the tortuous ureter and severe obstruc-

tion thus smaller stent was considered to be less rigid. Smaller

stent size with hydrophilic material, which is less opaque,

could lead to difficulties in visualization under fluoroscopy,

especially in obese patients. Based on this reason, the study

recommends 6 Fr stents. Erturk et al8 also reported more irrita-

tive symptoms and higher pain in patients receiving stent size

of 6 Fr although the result was not significant (P ¼ .37). Dam-

iano et al7 evaluated a number of 34 patients were evaluated in

this study. Patients with stents were divided into two groups

mainly group using stent size of 4.8 Fr and group using stent

size of 6 Fr. These two groups were also compared with 21

patients who experienced lower urinary tract symptoms

(LUTS) due to nonstone cause and was assigned as control

group. Symptom evaluation was performed using USSQ ques-

tionnaire modified into three domains including urinary symp-

toms, pain symptoms, and other symptoms. There were no

significant differences found between these three groups and

both patient groups. They concluded that stent diameter size

did not affect patient symptoms. Research from the study

reported that unpleasant sensation experienced by the patient

could be reduced by providing sufficient information regarding

stent-related symptoms. Prasanchaimontri et al13 use Overac-

tive Bladder Symptom Score (OABSS) to assess the urinary

symptoms of the included patients. They reported no statistical

difference between the two groups. In conclusion, periopera-

tive outcomes were similar between the groups. Irritative

symptoms were fewer in patients with a smaller stent, albeit

not statistically significant.

Cubuk et al14 reported that USSQ total score was found statisti-

cally significantly lower in a group of patients using stent size

4.8 Fr (91.9 6 27.9) compared to 6 Fr (103 6 19.1) group in

first control (P ¼ .01). In second control, the total score in two

groups were decreasing but the patient with stent diameter size

of 6 Fr (58.7 6 4.8) had a higher score compared to a patient

with stent diameter size of 4.8 Fr (54.3 6 5.2) (P < .001). The
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Table 2. Urinary Symptoms Findings From the Included Studies

Study,

Year

Total

Sample

Stent

Diameter Symptoms Instrument Results Conclusion

Candela and

Bellman,1 1997

40 � 5 Fr Hematuria, dysuria, urgency,

incontinence, flank pain, fre-

quency, nocturia

None No significant differ-

ence in urinary symp-

toms between the

groups

The authors reccomended

a 6 Fr stent due to the ease

of placement
6 Fr

Erturk et al8

2003

45 � 5 Fr Mean irritation score: 1.7 None Irritative symptoms are

higher in the 6 Fr

group, albeit the differ-

ence was insignificant

The authors recommend a

6 Fr stent due to the ease

of placement, better

drainage, and a lower

stent migration incidence

6 Fr Mean irritation score: 2.2

Damiano et al7

2005

34 � 5 Fr Dysuria (11), hematuria

(11), urgency (14), fre-

quency (14)

USSQ No significant differ-

ence in urinary symp-

toms between the

groups

The authors concluded

that both diameters caused

urinary symptoms

6 Fr Dysuria (12), hematuria

(12), urgency(13), frequency

(14)

Prasanchaimon-

tri et al13 2017

40 4.7 Fr Increase OABSS score 20% OABSS No significant different

in urinary symptoms

(P ¼ .185)

Irritative symptoms were

fewer in smaller stents,

albeit insignificant
6 Fr Increase OABSS score 45%

Cubuk et al14

2018

126 � 4,8 Fr USSQ total: 91.9 6 27.9

(initial follow-up), USSQ

total : 54.3 6 5.2 (second

follow-up)

USSQ Significantly lower

USSQ total score in

patients with a 4.8 Fr

ureteral stent at initial

follow-up (P ¼ .01)

and second follow up

(P < .001)

The use of a 4.8 Fr stent

could decrease urinary

symptoms. The authors

recommended the use of

4.8 Fr stents.6 Fr USSQ total: 103 6 19.1 (ini-

tial follow-up), USSQ total:

58.7 6 4.8 (second follow-

up)

Nestler et al12

2019

114 � 5 Fr USSQ urinary symptoms: 19 USSQ Significantly lower uri-

nary symptoms in

patients with a 4.7 Fr

compare with 6 Fr ure-

teral stents (P ¼ .004).

Significantly lower

pain index, work per-

formance and general

health domain in

patients with 4,7 Fr

compare with 7 Fr ure-

teral stent.

Pain and discomfort

increase with the increase

of stent diameter. The

authors recommended the

use of 4.7 Fr stent to

reduce urinary symptoms.

USSQ work performance: 5

USSQ general Health: 9

6 Fr USSQ urinary symptoms: 25

USSQ work performance: 7

USSQ general Health: 12

Kim et al9 2019 106 � 5 Fr USSQ urinary symptoms:

27.0 6 7.2

USSQ Milder urinary symp-

toms in patients with a

5 Fr stent compared to

a 6 Fr stent (P ¼ .014)

A 5 Fr stent generates

fewer urinary symptoms

than a 6 Fr stent. The

authors recommended the

use of 5 Fr stent for

patients.

USSQ work performance:

7.8 6 4.6

USSQ general Health: 12.1

6 4.7

6 Fr USSQ urinary symptoms:

30.5 6 7.4

USSQ work performance:

6.6 6 4.2

USSQ general health: 11.8

6 4.4

Turk J Urol 2022; 48(1): 30-40
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domain regarding sexual function was also lower in a group of

patients with stent size 4.8 Fr. The study stated that stent inser-

tion with any size potentially lead to improvement of symp-

toms and USSQ score but the use of smaller stent contribute to

a lower symptom compared to a larger stent. The use of 4.8 Fr

stent after URS was recommended in this study. Nestler et al12

in their RCT, assessed the influence of stent size with symptom

and quality of life based on USSQ instrument which several

stent sizes were compared with each other mainly 4.7 Fr, 6 Fr,

and 7 Fr. The group of patients using stent size of 4.7 Fr had

lower score compared to a group of 6 Fr, but this significant

difference was only found in the domain of urinary symptom

(P ¼ .004). The domain of pain, general health, and daily activ-

ity did not show any significant differences. However, a signifi-

cant difference was found in pain, work performance, and

general health index score in the comparison between a group

with a stent size of 4.7 Fr and stent size of 7 Fr. In the study by

Kim et al9 only urinary symptoms domain had significant dif-

ferences between both groups (P ¼ .014) from all USSQ score

domains. There were no significant differences found on other

evaluated domains such as pain, general health, and daily activ-

ity between both groups. The study also revealed that the use

of stent size of 5 Fr had lower urinary symptoms compared to

stent size of 6 Fr.

From the seven included articles, three studies recommended

the use of a smaller stent diameter to reduce urinary symptoms,

while four studies did not report a significant difference in uri-

nary symptoms. However, the results from older studies had

limitations, where not all USSQ domains were reported. There-

fore, the results from the studies might not completely explain

the influence of a smaller size stent objectively. The difference

between the results reported by Candela and Bellman1 and

Erturk et al8 also had to be evaluated according to the publica-

tion year of each respective study. The standard of stent place-

ment to prevent symptoms caused by other factors was not

performed, thus the results of the older articles, with a smaller

sample size of 159 samples, were potentially less reliable com-

pared to the newer studies. Other studies, which were published

more recently in the past 3 years, with a larger sample size of

346 samples, recommended the smaller stent since it only led

to mild lower urinary tract symptoms. Studies reporting urinary

symptoms based on the USSQ reported significantly lower

scores among patients with a smaller stent diameter, indicating

that ureteral stent size does affect urinary symptoms.

Stent Migration Incidence Difference

The result of analysis on stent migration in Figure 4 showed

that the two groups did not reveal a significant difference (OR:

1.55, 95% CI: 0.67–3.57, P ¼ .31). Five studies7–9,12,14 were

included to analyze stone migration incidence outcome. This

analysis used a fixed-effect model because of the homogeneity

among the studies (I2 ¼ 29%).

Visual Analogue Scale Difference

Pain index score evaluation using VAS between ureteral stents

�5 Fr and 6 Fr in size was reported by three studies8,9,13 with a

total of 191 patients in Figure 4. The result revealed that there

was no significant difference in VAS between the three groups

(MD: �0.42, 95% CI: �2.04 to 1.20, P ¼ .61). Fixed-effect

Figure 2. Risk of bias graph of the included trials.
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model was used due to the homogeneity among the studies (I2

¼ 24%).

Analgesic Use Duration Difference

The analgesic use duration was reported by two studies in

Figure 4.9,13 The result revealed that there was no significant

difference in the duration of analgesic use between the two

groups (MD: �0.06, 95% CI: �1.02 to 0.91, P ¼ .91). The

duration was reported in days. The analysis was performed

using a fixed-effect model based on the homogeneity of the

studies (I2 ¼ 0%).

Stone-Free Rate (SFR) Difference

The SFR difference between the groups was reported by two

studies in Figure 4.9,14 The difference between the probability

of SFR was insignificant (OR: 1.29, 95% CI: 0.48–3.45, P ¼
.62). using a fixed-effect model due to the homogeneity among

the studies (I2 ¼ 0%).

Discussion

Factors that may lead to ureteral stent related symptom had been

evaluated since the use of silicon catheters for ureteral stents.17

They are installed to prevent kidney obstruction due to stone

fragment residue, edema, hematoma, or ureteral stenosis caused

by mass and urinary extravasation.18 Pain and unpleasant sensa-

tion experienced by the patient affected the quality of life of the

patients. Ureteral stent led to approximately 80% patients com-

plaining of unpleasant and painful symptoms, altering their

daily activities.19 Around 32% patients also experienced sexual

dysfunction and 58% complained of disturbances in work life

that affects socioeconomic conditions.20 The etiology behind

the presence of stent related symptoms is not fully understood.

The current theory suggested that irritation occurs due to the

distal stent loop contact with the bladder mucosa, ureteral

smooth muscle spasm, inflammation, or urinary reflux to the

kidney through the stent.21 Previous studies also believed that

Figure 3. Funnel plot of studies reporting stent migration occurrence, VAS, duration of analgesic use, and SFR probability.
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the symptom severity was influenced by several factors such as

stent material, design, length, and diameter.21,22 To reduce the

duration of physical discomfort, some studies even suggested

the use of extraction strings on ureteric stents. Stents with

extraction strings are easy for self-removal, thus reducing the

stent dwell time and physical burden of patients. However, due

to the risk of stent dislodgement, this option may not be suitable

for all patients.23 The length of stent may worsen stent-related

symptoms if the distal curl or end of the stent crosses the abdom-

inal midline.24 The studies included in this review made sure

Figure 4. Forest plot of stent migration occurrence, VAS difference, duration of analgesic use, and SFR probability between
the groups.
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that possible bias due to stent length did not occur by performing

postoperative imaging examination ensuring that the distal end

of the stent did not cross the midline.25

One of the factors that attracted the attention of the authors was

the stent size diameter. With the increase in stone-related prob-

lems in the field of endourology, many user-friendly tools such

as grading systems and tools have been published. One of

which is the USSQ, created to evaluate a patient’s stent-related

symptoms following procedures such as URS.26 In this review,

we obtained seven relevant articles regarding the matter. Stents

with a smaller diameter had smaller proximal and distal curva-

tures, thus the contact between the surface and bladder mucosa

was minimal, leading to lower urinary tract symptom reduc-

tion.9 Moreover, a smaller stent size revealed a milder score

based on the USSQ score based on the domains of work perfor-

mance, pain and sexual function.12,14 Even though older studies

published before the creation of the USSQ only reported insig-

nificant difference in urinary symptoms based on ureteral stent

size, studies reporting findings based on the USSQ claimed that

ureteral stent size does affect urinary symptoms. A retrospec-

tive study by Taguchi et al27 also reported that the rate of uri-

nary symptoms were significantly milder in a smaller ureteral

stent based on the International Prostate Symptom Score

(IPSS) and OABSS results.

Several studies reported the possibility of stent migration

higher at a smaller stent size. Ureteral stent mobilization

played a role in the development of pain, which is caused by

the movement and irritation in ureteral lumen and bladder

mucosa. Study reported by El-Nahas et al28 showed that ure-

teral stent moved approximately 2.5 cm during daily activity.

Many trials and study designed ureteral stents, to reduce mobi-

lization. Since 1978, routine stent use was accepted generally

after the rise of ureteral stent designs, such as the double J and

pigtail stents.29 Double J stent can retain its original shape, cre-

ating loops in proximal and distal tips after insertion. There

was no significant difference in stent migration incident in the

smaller stent size group (P ¼ .58). Double J stent and a pigtail

stent play a huge role to prevent stent migration. All five stud-

ies reported the use of these stent types. However, several stud-

ies did not clearly define stent migration in their respective

studies, which hugely influence our analysis. Migration stent

assessment should be performed after stent length measure-

ment and confirming correct stent position.

The report of stent migration incident in double J stent was quite

high with a 26.32% incidence rate in approximately 9 months.30

Proximal and distal loop designs contributed as a “fixation”, pre-

venting stent migration upward or downward. Upper or proxi-

mal stent migrations are usually caused by the length of stent

that was too short.31 Aside from the design and size, stent migra-

tion could also occur in obstructive ureters with severe hydrour-

eter, inappropriate insertion position, the presence of mobile

kidney and dynamic ureter, and ureteral peristalsis.

In certain circumstances, the contact between the stent and

bladder mucosa may aggravate irritation that leads to pain.

However, the results in this review based on three studies

revealed that there was no significant difference in VAS in the

use of a larger stent size (P ¼ .61). Apart from the three ana-

lyzed studies, Damiano et al7 revealed the finding of a signifi-

cantly higher pain score, based on the USSQ body pain

domain, on patients with a 4.8 Fr ureteral stent (P ¼ .031) and

6 Fr (P ¼ .039) compared to patients without stent placement.

However, the comparison of pain between the two groups with

stents of both sizes were similar.7

This finding was supported from previous studies which stated

that ureteral stent size did not significantly influence pain

score.8 Another interesting result was reported by Nestler

et al12 assessing pain using USSQ score questionnaire. They

reported that although there was no significant difference found

between the use of 4.7 Fr and 6 Fr stents, there was a significant

difference between the 4.7 and 7 Fr stent (P ¼ .03).12

Stent diameter defines the most outer size of stent, therefore a

smaller ureteral stent will have a smaller outer diameter.

Smaller stent size was estimated to be more flexible, semirigid,

and able to generate smaller pressure in ureteral lumen. More-

over, smaller stent could reduce the degree of reflux from urine

through the stent lumen.9

The use of ureteral stent significantly leads to pain, thus many

studies have been performed to prevent or reduce the associ-

ated pain symptoms. Patients with ureteral stents generally

require analgesics for approximately two to three days after

insertion.9 Our results found that the duration of analgesic use

in patients with smaller stent size was not significantly differ-

ent compared to patients with a larger stent size (P ¼ .91). Pre-

vious studies also reported that additional analgesic use was

higher in patients with a larger stent size, although the differ-

ence was not significant (P ¼ .223).14

Previous studies have been performed in order to reduce pain

symptoms and unpleasant feelings from the use of stent. Alpha

blockers may help dilate ureteral lumen especially in distal

ureter, reducing ureteral spasms and peristaltic movements

after stent insertion.22 Patients who received alpha blocker pre-

sented significantly reduced USSQ score in urinary symptoms

and body pain.32 Anticholinergic may also help reduce urinary

tract symptoms via muscarinic receptor in the bladder.
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Moreover, Solifenacin could significantly lower the LUTS,

flank pain, abdominal pain, urethral pain and hematuria symp-

toms.33,34 Nonsteroidal anti-inflammatory drug could also pro-

vide significant benefits due to the presence of cyclooxygenase

(COX-1) and COX-2 in ureteral urothelium, smooth muscle

cell in ureteral muscularis layer thus COX-1 and COX-1 pro-

vide options as target in pharmacologically to manage pain due

to stent insertion.35 Even though, statistically, the quality of

pain was reported to be similar between the groups, some

patients with a low tolerance for pain may benefit from an addi-

tional analgesic supplementation.

Several studies reported the impact of ureteral stent placement

on SFR after lithotripsy. According to Kaygisiz et al36 intrao-

perative stent placement after a flexible URS procedure for

kidney stone may improve SFR. On the contrary, Wang et al37

reported that stenting failed to improve SFR, and instead, it

resulted in additional complications. A smaller stent diameter is

expected to assist residual stone passage through the space

between the stent and ureteral lumen. Chandhoke et al38 pre-

ferred a smaller stent size of 4.7 Fr compared to 7 Fr stents for

patients undergoing extracorporeal shock wave lithotripsy.

Stent placement is advised for patients with a high possibility of

residual stones to prevent hospital readmission and unnecessary

visits to the emergency room.38 Nevertheless, in this review, the

SFR of both ureteral stent diameters were similar (P¼ .62).

In this review there are several limitations. We could not perform

quantitative assessments of the USSQ score and urinary symp-

toms due to reporting differences in several studies. Several

issues included: (i) different parameters of urinary symptoms,

(ii) not all studies provided a complete total USSQ data with

standard deviations, and (iii) not all studies reported data from

each USSQ domain. This led us to perform a qualitative analysis

only regarding the urinary symptoms. Some of the included stud-

ies did not explain the same definition regarding the time of

assessment for stent migration. Several factors that may influ-

ence ureteral stent related symptom include stent design, mate-

rial, length, and position. These factors may lead to bias in the

findings of this review. However, all included studies used poly-

urethane stent material with specific designs, double J and pig-

tail, containing loop in the proximal and distal tips. Most studies

had also ensured the stent position and measured the stent length

in order to prevent the stent from crossing the bladder midline.

Conclusion

In this systematic review and meta-analysis, the authors sug-

gest the use of a smaller ureteral stent diameter based on the

lower incidence of urinary symptoms and overall USSQ score

of patients. A smaller diameter also did not result in a higher

migration rate. However, pain and SFR were similar between

the two sizes. More multicenter studies with standardized and

validated parameters are required for a further quantitative

analysis on urinary symptoms.
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Appendix Table: Search Keywords & Databases.

Database Keyword Articles (n)

Medline Ureteral stent OR ureter stent OR stent [All fields] OR Ureteral stent OR ureter stent

OR stent [MeSH terms] AND stent diameter OR ureteral stent diameter OR ureter

stent diameter OR diameter [All fields] OR Ureteral stent OR ureter stent OR stent

AND stent diameter OR ureteral stent diameter OR ureter stent diameter OR diameter

[MeSH terms] AND stent associated symptoms OR stent related symptoms OR ure-

teral stent symptoms OR urinary symptoms [All fields] OR stent associated symptoms

OR stent related symptoms OR ureteral stent symptoms OR urinary symptoms [MeSH

terms]

108

Scopus Ureteral stent OR ureter stent OR stent AND stent diameter OR ureteral stent diameter

OR ureter stent diameter OR diameter AND stent associated symptoms OR stent

related symptoms OR ureteral stent symptoms OR urinary symptoms

206

Embase Ureteral stent OR ureter stent OR stent [All fields] OR Ureteral stent OR ureter stent
OR stent [MeSH terms] AND stent diameter OR ureteral stent diameter OR ureter

stent diameter OR diameter [All fields] OR Ureteral stent OR ureter stent OR stent
AND stent diameter OR ureteral stent diameter OR ureter stent diameter OR diameter

[MeSH terms] AND stent associated symptoms OR stent related symptoms OR ure-

teral stent symptoms OR urinary symptoms [All fields] OR stent associated symptoms

OR stent related symptoms OR ureteral stent symptoms OR urinary symptoms [MeSH

terms]

146

Total 460


