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Methodology on Clinical Evaluation 
of Urinary Stents

Maja Sofronievska Glavinov, Sotir Stavridis, Senad Bajramovic, 
and Stefan Arsov

1  Introduction

In the framework of COST CA16217 “European Network of multidisciplinary 
research to improve the Urinary Stents (ENIUS)”, WG3 group worked on the vali-
dation of protocols for new stent designs. In this chapter, we address a methodology 
on clinical evaluation of urinary stents as well as the importance of clinical data and 
patients’ feedback regarding urinary stents.

This methodology is meant to provide guidance on clinical aspects of urinary 
stent development, thus assisting all stakeholders in innovation and improvement of 
new stents designs during clinical investigation in both, pre- and post-market 
evaluation.

In addition, as part of the methodology for urinary stents development, we were 
also focused to effective determination of any undesirable side effects that can 
appear in stented patients. That is the reason we performed analysis of all tools 
developed in order to obtain and deliver such information from the patients who 
underwent urinary stent placement and suggest a newer approach in obtaining this 
feedback through The Urinary Stent Related Health (UriSteRH) questionnaire 
(Table 1).
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Table 1 The Urinary Stent Related Health (UriSteRH) questionnaire
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Table 1 (continued)
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2  Background

Urinary stents are used to alleviate obstruction along the urinary tract and prevent 
its complications, either as a temporary or a definitive treatment. There are stents for 
the upper urinary tract (ureteric stents) and for the lower urinary tract (urethral 
stents and catheters).

There are mandatory and relative indications for urinary stent placement. 
Mandatory relief of obstruction is indicated in obstructed pyelonephritis, bilateral 
ureteral obstruction with anuria, obstruction of a solitary functioning kidney, ure-
teric injuries, and post-operatively in some cases for the upper urinary tract, and for 
acute urinary retention for the lower urinary tract. Relative indications include the 
relief of pain associated with ureteral obstruction, relief of renal colic during preg-
nancy, significant ureteral edema after ureteroscopy, or anticipated ureteral obstruc-
tion from stone fragments during shockwave lithotripsy [1, 2].

Urinary stents have numerous side-effects affecting the patient both, physically 
and psychologically. Ideal or near ideal stent designs and models should aim to 
minimize these side effects and be as much tolerable, safe, and efficacious as pos-
sible [3, 4].

3  Clinical Evaluation in Urinary Stents Improvement

After evaluating the available evidence, we concluded that in order to assess whether 
a device is fit for purpose(s) and suitable for the patient population(s) it is intended 
for, there are two crucial steps needed for a clinical investigation:

to verify whether the stent in accordance with clinical guidelines for stent 
implantation and the manufacturer’s instructions is fit for purpose, and

to determine any side effects following clinical guidelines for stent implantation 
and the manufacturer’s instructions of use, and assess the risk—benefit balance for 
the stent under its intended use.

4  Design of Clinical Investigation(s)

The design of any clinical investigation must be based on the claims made by the 
manufacturer and, as part of the demonstration of compliance, with the essential 
requirements of the medical device directive (MDD) [5, 6]. Undoubtedly, controlled 
randomized studies are best suited to confirm or deny claims made by the manufac-
turer. Randomized-comparative studies are required to demonstrate the risk-benefit 
profile of the stents. Studies must include enough patients to allow assessment of the 
primary performance and safety end-points specified in the clinical investigation 
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plan, with a 95% confidence interval [7]. Several criteria need to be met to conduct 
reliable studies with clear and valuable end-points:

Criteria for population selection in clinical investigations.
Criteria for duration of the clinical investigation.
Criteria for analysis of Quality of Life (QoL).
Criteria for post market clinical follow-up.

5  Population Selection in Clinical Investigations

It is important for the study population selection that there are well-defined eligibil-
ity criteria, considering the safety and performance claims and any other future 
marketing claims. Criteria such as site, length and type of the obstruction, ureteral 
or urethral diameter, and risk factors including but not limited to infection, previous 
instrumentation, and other defined conditions must be applied. All patients should 
be on well-defined medically recommended prophylaxis and/or therapy unless oth-
erwise justified.

The number of patients to be enrolled should not only be based on a sound sci-
entific rationale, but also on statistical calculations to support the hypotheses.

6  Duration of the Clinical Investigation

Timelines for an acceptable evaluation of the performance and safety will depend 
upon the characteristics of a urinary stent as well as the urinary pathologies and/or 
medical conditions for which it is intended. Timelines must always be justified. 
Appropriate endpoints must also take into consideration the time-frame around pos-
sible complications. Moreover, a long-term follow-up should be performed, and a 
post market clinical follow-up should be considered unless there are good rea-
sons not to.

7  Analysis of Quality of Life (QoL)

It is of utmost importance to achieve an acceptable QoL in patients that undergo 
urinary stent placement. Side-effects need to be quantified to evaluate their impact 
on QoL. Efforts have been made by Joshi et al. to develop a validated tool in the 
form of a questionnaire called USSQ that assesses patient comfort after stent place-
ment [8]. It is endorsed in different languages and has been used in many 

Methodology on Clinical Evaluation of Urinary Stents



178

comparative studies. Some authors concluded that USSQ is more relevant in long-
term trials [9]. Along this whole process, a thorough literature review is necessary. 
The scientific literature in this area is highly focused and specific. Before setting up 
any such study protocol, it would be expected that a critical evaluation of available 
evidence is performed by a suitably qualified person [10].

Stents need to be re-designed to improve patient tolerance and minimize side- 
effects. Obtaining adequate feedback from the end-users, namely stented patients, is 
therefore very important. For that reason, we support the creation of specific ques-
tionnaires for the evaluation of QoL in patients with urinary stents.

However, existing questionnaires are ambiguous and cumbersome. We suggest 
such questionnaires should be composed of a maximum of 10 questions addressing 
discomfort, abdominal pain, pain during voiding (in upper urinary stents), mood 
disturbances, sleep disturbances, sexual life, social life, physical activities and sub-
jective perception of QoL.

All these questions should be evaluated at certain well-defined time points 
depending on the type of stent.

8  Development of Urinary Stent Related Health 
(UriSteRH) Questionnaire

In order to achieve information about the tools and questionnaires used so far, we 
made a literature search in Google Scholar database. The search phrase used was 
“Quality of life questionnaire”, period of publishing was set “all to 2020” and it 
disposed 4,250,000 articles. After introducing advanced search i.e., exact phrase 
“urinary stent symptoms”, only 71 articles were disposed. Of them only 14 articles 
were related to the questionnaires that were analyzing urinary stents related symp-
toms and the data from the patients were obtained through SF-36, USSQ and IPSS 
questionnaire (Fig. 1).

Questionnaire for quality of life SF-36 (original or modified) can be used as an 
assessment form for quality of life of the patients in both types of urinary stents 
regarding the part of urinary tract they are introduced in. The results obtained by 
these questionnaires deliver information about the patients’ satisfaction after stent 
or catheter introduction [11, 12]. However, this information cannot provide specific 
knowledge of urinary stents and catheters efficacy, safety and tolerance. A psycho-
metrically valid measure to evaluate symptoms and impact on quality of life of 
ureteral stents was developed in the form of the ureteral stent symptom question-
naire (USSQ) [8].

The original English language Ureteral Stent Symptom Questionnaire (USSQ) 
has been validated in various languages worldwide. Still this questionnaire is related 
only to upper urinary tract stents and has its own advantages and disadvantages. 
Some authors concluded that USSQ is more relevant in long-term trials [9]. Both 
SF-36 and USSQ are paper-based questionnaires that have their own advantages 
and disadvantages. As the first one quantifies the patient’s life on general basis, the 
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Google Scholar
all to 2020

71 Citations(s)

71 Non-Duplicate
Citations Screened

23 Articles Excluded After
Title/Abstract ScreenExclusion: alfa blocker, mirabergon, solifenacin, analgesic

48 Articles Retrieved

14 Articles Included

14 Articles Excluded
After Full Text Screen

20 Articles Excluded
During Data Extraction

Exclusion: animal study

Fig. 1 PRISMA diagram of performed search of Google scholar database

second one is more specific and orients on patients with urinary stents. According to 
some experts in surveys and questionnaires development, it is best for a question-
naire to be as short as possible A long questionnaire leads to a long interview and 
this is open to the dangers of boredom on the part of the respondent (and poorly 
considered, hurried answers), interruptions by third parties and greater costs in 
terms of interviewing time and resources [13, 14].

The more reliable example of short and effective questionnaire is “The 
Satisfaction with Life Scale” (SWLS), developed to access an individual’s cognitive 
judgment of their satisfaction with their life in general. The scale is a very simple, 
short questionnaire made up of only five statements [15].

It was our starting point to create a more specific variant of the questionnaire 
regarding patients with inserted urinary stents and catheters. In congruence with the 
World Health Organisation’s definition of health, health-related quality of life refers 
to the overall conditions of the quality of life of ill or healthy individuals in accor-
dance with the following eight domains: (1) limitations in physical activities because 
of health problems, (2) limitations in social activities because of physical or emo-
tional problems, (3) limitations in role activities because of physical health prob-
lems, (4) bodily pain, (5) general mental health, (6) limitations in role activities 
because of emotional problems, (7) vitality, and (8) general health perceptions of an 
individual or a group measured in terms of feelings of satisfaction or dissatisfaction 
[16, 17].

Methodology on Clinical Evaluation of Urinary Stents



180

9  Methodology for Creating New Urinary Stent Related 
Health (UriSteRH) Questionnaire

The step forward was our intention to build a tool that can be accessible both as 
paper and e-based questionnaire. In this intention we used “Survey Monkey” online 
application and created a short but specific questionnaire for evaluation the quality 
of health in patients with introduced urinary devices.

The Urinary Stent Related Health (UriSteRH) questionnaire consists of 11 ques-
tions, 4 of which are not validated and deliver information about patient’s age, gen-
der, type of stent/catheter and duration of stent introduction. These questions are 
important to because they deliver information about the patient him/herself.

First question refers to patient’s age and grading is made younger than 20, 
divided in decades 20–29, 30–39, 40–49, 50–59 and over 60 years.

The second is patient’s gender that is important to be included in the question-
naire, because of different anatomy, physiology, psychology, perception and other 
factors in male and female.

The third qualitative question is regarding the type of stent/catheter, so it is very 
important because it gives feed-back on certain type of stents regarding their design, 
material, and pattern.

The fourth question is not validated but is important because it obtain feed-back 
on the duration of stent/catheter introduction. Namely, the symptoms are not the 
same immediately after insertion and they tend to change in some manner after 
some time. We propose measurement of patients’ stent related health after 24 h, 
1 week, 1 month and 3 months.

Other seven questions in UriSteRH questionnaire are validated according Likert 
scale that in this case is a five-point scale which is used to allow the patient to make 
a numerical value which would be used to measure the attitude under investigation.

First two of these questions reveal to both suprapubic/flank and pain during void-
ing. Answers are graded such as 1 is no pain and 5 is extreme, intolerable pain.

The next question is related to patient’s social life i.e. affection of urinary stent 
symptoms on social events (cinema, theatre, family matter events etc.) in patient’s 
life. It is graded 1 for excellent social life a 5 for unsatisfactory social life.

Question number 8 quantifies patients’ mood and sleep disturbances related to 
urinary stent symptoms. It is a very important question since patients with expressed 
symptoms become depressive, anxious and have sleep disturbances due to pain, 
frequency, and urgency.

Sexual activity has the important role in quality of life in stented patients and is 
evaluated in the questionnaire under number 9. The ratings include 1 for excellent 
activity to 5 for disabled. In the se we gave a N/A option for the patients that are not 
interested in answering.

As a question number 10 we introduced physical activity of stented patients 
regarding their everyday movement activities and hobbies, and we graded 1 for 
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excellent activities and 5 for disabled. We also gave a N/A option for those patients 
that are not physically active (paraplegia, paresis etc.)

The last question (11) refer patient’s subjective perception of the quality of life 
after stent placemen and it is graded 1 for excellent and 5 for extremely bad.

Total score classifies patients in three groups: score 5–13 = Good tolerance, satis-
fied patient, scores 14–24 = disturbing but tolerable, partially satisfied patient and 
score 25–35 = Bad tolerance, unsatisfied patient.

Regarding the total score and each question points, a correlation between the 
type of the stent, duration of its insertion and health repercussion can be obtained. 
These information are of great importance using as a patient feedback to inserted 
urinary stent or catheter.

10  Validation of UriSteRH Questionnaire

The questionnaire was evaluated by 15 urologists from North Macedonia in the 
network of Macedonian Urological Association of which 11 were male (73.3%) and 
4 were female (26.7%), by nationality they were: 9 Macedonians (60%), 5 Albanians 
(33.3%) and one Turk (6.7%).

The questionnaire was translated from Macedonian and Bosnian to English lan-
guage for the purposes of this report and language validation was done. Approval 
from the Ethical committee of Macedonian Urological Association was obtained in 
according to declaration from Helsinki in 1975, revised in Seoul 2008.

The questionnaire was evaluated by four domains

 1. Relevance—does the questionnaire refer to the topic for which it is intended.
 2. Availability—is the questionnaire easily available to the patients it is intended for.
 3. Clarity—are the questions clearly defined without prejudicing the answer.
 4. Design—does the questionnaire meet the needs of the examination after the ini-

tial examination, without quantification of the same.

For scoring a scale from 1 to 5 was used, 1 being the most negative and 5 the 
most positive characteristics score. The questionnaire received a perfect score 
of 5.0 by all 15 urologists regarding clarity, relevance, and design, where as a 
score of 4.67 ± 0.49 regarding availability, receiving a score of 4 by 5 urologists 
and score of 5 by 10. There were no significant differences in the scoring by 
gender and nationality of the evaluators. A correlation matrix and linear regres-
sion analysis could not be calculated due to 3 of 4 scoring characteristics being 
constants.

The validation of questionnaire was evaluated by 27 urologists from Bosnia and 
Herzegovina in the network of Urological Association of Federation of Bosnia and 
Herzegovina of which 25 were male and two were female.
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Approval from the Ethical committee of Urologic Association of Federation of 
Bosnia and Herzegovina was obtained in according to declaration from Helsinki in 
1975, revised in Seoul 2008.

Results of validation of questionnaire in Bosnia and Herzegovina was as the 
questionnaire received a perfect score of 5.0 by all 27 urologists regarding clarity 
and relevance, where as a score 4.73 ± 0.27 regarding availability and for design as 
4.74 ± 0.26.

The statistical analysis was performed using IBM SPSS Statistics 20.0, Armonk, 
NY, U.S.

11  Post-Market Follow Up

A post market clinical follow-up is important for urinary implants to evaluate their 
long-term safety. Such a program must be planned and can take the form of a clini-
cal investigation and/or registry where data obtained from the patients’ feed-back 
are collected.

12  Discussion and Elaboration

The UriSteRH questionnaire is an easily accessible questionnaire related to patients 
with introduced urinary stents that can be distributed both as paper and e-based 
questionnaire. It is made according the World Health Organization’s definition of 
health-related quality of life that refers to the overall conditions of the quality of life 
of ill or healthy individuals in accordance with the domains regarding bodily pain, 
limitations in physical activities because of health problems, limitations in social 
activities, general mental health, vitality (expressed throughout sexual life) and gen-
eral health perceptions of an individual or a group measured in terms of feelings of 
satisfaction or dissatisfaction. These questions comply with the methodological 
guideline for closed-ended questions [17–19].

A short overview of each of the seven health-related quality of life dimensions 
assessed by the questionnaire is in accordance with WHO definitions.

 1. Bodily pain (flank and/or abdominal): The scores on this dimension indicate to 
what extent the respondents’ experience of bodily pain hinders their perfor-
mance of daily activities, including work-related duties in the public domain and 
tasks within the home environment.

 2. Related pain to voiding: The scores on this dimension indicate to what extent the 
respondents’ experience the micturition pain that affects their satisfaction and 
disturb their daily activities and overnight rest.

 3. Physical functioning and physical roles limitation: The scores on the physical 
functioning domain scale indicate the extent to which the respondents’ percep-
tions of their quality of life are influenced by their physical condition. In the 
first place, physical functioning refers to the extent to which the respondents 
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can perform vigorous activities such as running, lifting heavy objects, partici-
pating in strenuous sports, climbing several flights of stairs and walking more 
than a kilometer. In the second place, it entails the performance of moderate 
activities such as bending, kneeling, or stooping, bathing, and dressing them-
selves. This dimension also refers to the extent to which respondents’ perfor-
mance of their roles in daily activities is impeded by their physical state of 
health. For example, their ability to perform vigorous activities such lifting 
heavy objects or to perform moderate activities such as moving a table or push-
ing a vacuum cleaner.

 4. Social functioning refers to social activities and interaction with significant oth-
ers such as family members, friends, neighbors, and other social relations.

 5. The mental health dimension and psychology alterations of the respondent is mea-
sured in terms of the extent to which he/she is inter alia feeling full of pep, is 
happy, is feeling calm and peaceful, is very nervous, or is feeling worn out and tired.

 6. The vitality dimension relates to the respondent’s experience of feeling energetic 
and sexually active.

 7. The perception of an individuals’ general health is measured in terms of con-
cepts such as excellent, very good, good, fair or poor, getting ill easier than other 
people, and just as healthy as anyone he/she knows.

Prior to the assessment of an individual’s health-related quality of life, he/she 
must be informed about and assured of several things. This information and assur-
ance can be verbally given by the fieldworker and includes the following:

• It must be clearly stated that, by completing the questionnaire, the respondent 
will be participating in research.

• The purpose of the research must be explained.
• An outline of the procedures of the research must be given.
• The respondent must be assured that the completion of the questionnaire is 

voluntary.
• It must be stated that the privacy of the respondents is preserved through ano-

nymity and that no-one would be able to relate a given response to a given 
respondent.

• The respondent must be assured that the use of the data will be strictly 
confidential.

• It must be stated that the results will be reported accurately and that all shortcom-
ings in the research, such as errors and limitations, will be disclosed [20].

13  Conclusion

As final part of the methodology on clinical evaluation of urinary stents, we suggest 
definition of stent-related and procedure-related success endpoints. Such stent- 
related endpoints should include but are not limited to successful delivery of the 
stent bypassing the obstruction site, appropriate cuff expansion (in lower urinary 
tract stents), appropriate stent deployment, successful removal of any delivery 
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system (if applicable) after correct stent placement and safe removal of the device 
in case of deployment failure.

Procedure related endpoints may include the above with additional criteria 
related to the clinical outcome of the procedure with the use of both, stents that are 
used only for diagnostic (short-term) and therapeutic purposes (longer indwelling 
time). We recommend choosing and defining well all necessary endpoints which 
may vary depending on the type of stent and the procedure it was used in.

In order to obtain feedback from patients with urinary stents, we need specific 
and good tools in the form of questionnaires who can quantify both, patients’ safety 
and satisfaction with urinary stents/catheters. Any such data gathered from clinical 
practice should be used to establish clinical safety and fed back into the device 
labelling performance by manufacturers. The value of measuring patients’ experi-
ences of their health-related quality after introduction of urinary stent/catheter by 
making use of the UriSteRH questionnaire, is comprehensive.

The final goal of the clinical methodology is to identify specific problems, stent- 
health- related quality of life indicator. Based on these findings, interventions in 
stent design can then be done in order to improve individuals’ quality of life. In that 
manner, the accessibility of the UriSteRH questionnaire allows more patients to be 
followed up and fourthly very quick presentation of results in electronic based dis-
tribution is enabled.
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