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ABOUT US

Journal of Urological Surgery is the official open access scientific
publication organ of the Society of Urological Surgery. Journal
of Urologic Surgery is being published in Istanbul, Turkiye. It is
a double peer-reviewed journal published quarterly in March,
June, September and December.

Journal of Urological Surgery is indexed in Web of Science-
Emerging Sources Citation Index (ESCI), DOAJ, EBSCO, CINAHL,
Research Bib-Academic Resource Index, Root Indexing,
TUBITAK/ULAKBIM  Turkish Medical Database, TurkMedline,
Turkiye Citation Index.

The target audience of the journal includes physicians working in
the fields of urology and all other health professionals who are
interested in these topics.

The editorial processes of the journal are shaped in accordance
with the guidelines of the international organizations such as the
International Council of Medical Journal Editors (ICMJE) (http://
www.icmje.org) and the Committee on Publication Ethics (COPE)
(http://publicationethics.org).

All' manuscripts should be submitted through the journal’s web
page at www.jurolsurgery.org. Instructions for authors, technical
information, and other necessary forms can be accessed over
this web page. Authors are responsible for all content of the
manuscripts.

Our mission is to provide practical, timely, and relevant clinical
and basic science information to physicians and researchers
practicing the urology worldwide. Topics of Journal of Urological
Surgery include;

Pediatric urology,
Urooncology,
Andrology,
Functional urology,
Endourology,
Transplantation,
Reconstructive surgery,
Urologic pathology,
Urologic radiology,
Basic science,
General urology.
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Special features include rapid communication of important
timely issues, surgeon’ workshops, interesting case reports,
surgical techniques, clinical and basic science review articles,
guest editorials, letters to the editor, book reviews, and historical
articles in urology.

Open Access Policy

This journal provides immediate open access to its content on
the principle that making research freely available to the public
supports a greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access
Initiative (BOAI). http://www.budapestopenaccessinitiative.org/
By “open access” to [peer-reviewed research literature], we mean
its free availability on the public internet, permitting any users to
read, download, copy, distribute, print, search, or link to the full
texts of these articles, crawl them for indexing, pass them as data
to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable
from gaining access to the internet itself. The only constraint on
reproduction and distribution, and the only role for copyright in
this domain, should be to give authors control over the integrity of
their work and the right to be properly acknowledged and cited.

Address for Correspondence

Ali Tekin

Mehmet Ali Aydinlar Acibadem Universitesi Atakent Hastanesi
Turgut Ozal Bulvari No: 16 34303 Kucukcekmece-Istanbul, Turkiye
Issuing Body

Galenos Yayinevi Tic. Ltd. Sti.

Molla Giirani Mahallesi Kagamak Sokak No: 21/1 34093
Findikzade, Istanbul, Turkiye

Phone : +90 212 621 99 25

Fax : +9021262199 27

E-mail : info@galenos.com.tr

Instructions to Authors

Introductions for authors are published in the journal and on the
web page http://jurolsurgery.org

Material Disclaimer

The author(s) is (are) responsible from the articles published in

the The Journal of Urological Surgery. The editor, editorial board
and publisher do not accept any responsibility for the articles.



INSTRUCTIONS TO AUTHORS

Journal of Urological Surgery is the official publication of Society of Urological
Surgery. The publication languages of the journal are English and Turkish.

Journal of Urological Surgery does not charge any fee for article submission
or processing. Also manuscript writers are not paid by any means for their
manuscripts.

The journal should be abbreviated as “J Urol Surg” when referenced.

The Journal of Urological Surgery accepts invited review articles, research
articles, brief reports, case reports, letters to the editor, and images that
are relevant to the scope of urology, on the condition that they have not
been previously published elsewhere. Basic science manuscripts, such as
randomized, cohort, cross-sectional, and case control studies, are given
preference. All manuscripts are subject to editorial revision to ensure they
conform to the style adopted by the journal. There is a single blind kind of
reviewing system.

The Editorial Policies and General Guidelines for manuscript preparation
specified below are based on “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” by the International Committee of Medical Journal
Editors (201, archived at http://www.icmje.org/).

Editorial Process

Following receiving of each manuscript, a checklist is completed by the
Editorial Assistant. The Editorial Assistant checks that each manuscript
contains all required components and adheres to the author guidelines, after
which time it will be forwarded to the Editor in Chief. Following the Editor in
Chief's evaluation, each manuscript is forwarded to the Associate Editor, who
in turn assigns reviewers. Generally, all manuscripts will be reviewed by at
least three reviewers selected by the Associate Editor, based on their relevant
expertise. Associate editor could be assigned as a reviewer along with the
reviewers. After the reviewing process, all manuscripts are evaluated in the
Editorial Board Meeting.

The Journal of Urological Surgery’s editor and Editorial Board members
are active researchers. It is possible that they would desire to submit their
manuscript to the Journal of Urological Surgery. This may be creating a
conflict of interest. These manuscripts will not be evaluated by the submitting
editor(s). The review process will be managed and decisions made by editor-
in-chief who will act independently. In some situation, this process will be
overseen by an outside independent expert in reviewing submissions from
editors.

Preparation of Manuscript

Manuscripts should be prepared according to ICMJE guidelines (http://www.
icmje.org/).

Original manuscripts require a structured abstract. Label each section of the
structured abstract with the appropriate subheading (Objective, Materials and
Methods, Results, and Conclusion). Case reports require short unstructured
abstracts. Letters to the editor do not require an abstract. Research or project
support should be acknowledged as a footnote on the title page.

Technical and other assistance should be provided on the title page.

Title Page

Title: The title should provide important information regarding the
manuscript’s content.

The title page should include the authors’ names, degrees, and institutional/
professional affiliations, a short title, abbreviations, keywords, financial
disclosure statement, and conflict of interest statement. If a manuscript
includes authors from mare than one institution, each author’s name should
be followed by a superscript number that corresponds to their institution,
which is listed separately. Please provide contact information for the
corresponding author, including name, e-mail address, and telephone and fax
numbers.

Running Head: The running head should not be more than 40 characters,
including spaces, and should be located at the bottom of the title page.

Word Count: A word count for the manuscript, excluding abstract,
acknowledgments, figure and table legends, and references, should be
provided not exceed 3000 words. The word count for an abstract should be
not exceed 250 words.

Conflict of Interest Statement: To prevent potential conflicts of interest
from being overlooked, this statement must be included in each manuscript.
In case there are conflicts of interest, every author should complete the
ICMJE general declaration form, which can be obtained at: http://www.
icmje.org/coi_disclosure.pdf

Abstract and Keywords: The second page should include an abstract
that does not exceed 250 words. For manuscripts sent by authors in Turkiye,
a title and abstract in Turkish are also required. As most readers read the
abstract first, it is critically important. Moreover, as various electronic
databases integrate only abstracts into their index, important findings should
be presented in the abstract.

Turkish abstract texts should be written in accordance with the Turkish
Dictionary and Writing Guide of the Turkish Language Association.

Abstract

Objective: The abstract should state the objective (the purpose of the study
and hypothesis) and summarize the rationale for the study.

Materials and Methods: Important methods should be written
respectively.
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Results: Important findings and results should be provided here.

Conclusion: The study’s new and important findings should be highlighted
and interpreted.

Other types of manuscripts, such as case reports, reviews and others will be
published according to uniform requirements. Provide at least 3 keywords
below the abstract to assist indexers. Use terms from the Index Medicus
Medical Subject Headings List (for randomized studies a CONSORT abstract
should be provided (http://www.consort-statement.org).

After keywords in original research articles there must be a paragraph
defining “What is known on the subject and what does the study add”.

Original Research

Abstract length: Not to exceed 250 words. “What is known on the subject
and what dos the study add” not exceed 100 words.

Article length: Not to exceed 3000 words.
Original researches should have the following sections:

Introduction: The introduction should include an overview of the relevant
literature presented in summary form (one page), and whatever remains
interesting, unique, problematic, relevant, or unknown about the topic must
be specified. The introduction should conclude with the rationale for the
study, its design, and its objective(s).

Materials and Methods: Clearly describe the selection of observational
or experimental participants, such as patients, laboratory animals, and
contrals, including inclusion and exclusion criteria and a description of the
source population. Identify the methods and procedures in sufficient detail
to allow other researchers to reproduce your results. Provide references to
established methods (including statistical methods), provide references to
brief modified methods, and provide the rationale for using them and an
evaluation of their limitations. Identify all drugs and chemicals used, including
generic names, doses, and routes of administration. The section should
include only information that was available at the time the plan or protocol
for the study was devised on STROBE (http://www.strobe-statement.org/).

Statistics: Describe the statistical methods used in enough detail to enable
a knowledgeable reader with access to the original data to verify the reported
results. Statistically important data should be given in the text, tables and
figures. Provide details about randomization, describe treatment complications,
provide the number of observations, and specify all computer programs used.

Results: Present your results in logical sequence in the text, tables, and
figures. Do not present all the data provided in the tables and/or figures in
the text; emphasize and/or summarize only important findings, results, and
observations in the text. For clinical studies provide the number of samples,
cases, and controls included in the study. Discrepancies between the
planned number and obtained number of participants should be explained.

Comparisons, and statistically important values (i.e. p value and confidence
interval) should be provided.

Discussion: This section should include a discussion of the data. New
and important findings/results, and the conclusions they lead to should
be emphasized. Link the conclusions with the goals of the study, but avoid
unqualified statements and conclusions not completely supported by the
data. Do not repeat the findings/results in detail; important findings/results
should be compared with those of similar studies in the literature, along with
a summarization. In other words, similarities or differences in the obtained
findings/results with those previously reported should be discussed.

Study Limitations: Limitations of the study should be detailed. In addition,
an evaluation of the implications of the obtained findings/results for future
research should be outlined.

Conclusion: The conclusion of the study should be highlighted.

References

Cite references in the text, tables, and figures with numbers in parentheses.
Number references consecutively according to the order in which they first
appear in the text. Journal titles should be abbreviated according to the style
used in Index Medicus (consult List of Journals Indexed in Index Medicus).
Include among the references any paper accepted, but not yet published,
designating the journal and followed by, in press. Authors are solely
responsible for the accuracy of all references.

Examples of References:

1. List All Authors

Ghoneim IA, Miocinovic R, Stephenson AJ, Garcia JA, Gong MC, Campbell
SC, Hansel DE, Fergany AF Neoadjuvant systemic therapy or early
cystectomy? Singlecenter analysis of outcomes after therapy for patients
with clinically localized micropapillary urothelial carcinoma of the bladder.
Urology 2011,77:867-870.

2. Organization as Author

Yaycioglu O, Eskicorapci S, Karabulut E, Soyupak B, Gogus C, Divrik T, Turkeri
L, Yazici S, Ozen H; Society of Urooncology Study Group for Kidney Cancer
Prognosis. A preoperative prognostic model predicting recurrence-free
survival for patients with kidney cancer. Jpn J Clin Oncol 2013;43:63-68.

3. Complete Book

Wein AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA. Campbell-Walsh
Urology, 10th ed. Philadelphia, Elsevier&Saunders, 2012.
4. Chapter in Book

Pearle MS, Lotan Y Urinary lithiasis: etiology, epidemiology, and pathogenesis.
In: Wein AJ, Kavoussi LR, Novick AC, Partin AW, Peters CA. Campbell-Walsh
Urology, 10th ed. Philadelphia, Elsevier&Saunders, 201, pp 1257-1323.
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5. Abstract

Nguyen CT, Fu AZ, Gilligan TD, Kattan MW, Wells BJ, Klein EA. Decision
analysis model for clinical stage | nonseminomatous germ cell testicular
cancer. J Urol 2008;179:495a (abstract).

6. Letter to the Editor

Lingeman JE. Holmium laser enucleation of the prostate-If not now, when? J
Urol 2011;186:1762-1763.

1. Supplement

Fine MS, Smith KM, Shrivastava D, Cook ME, Shukla AR. Posterior Urethral
Valve Treatments and Outcomes in Children Receiving Kidney Transplants. J
Urol 2011;185(Suppl):2491-2496.

Case Reports
Abstract length: Not to exceed 100 words.
Article length: Not to exceed 1000 words.

Case Reports can include maximum 1 figure and 1 table or 2 figures or 2
tables.

Case reports should be structured as follows:
Abstract: An unstructured abstract that summarizes the case.
Introduction: A brief introduction (recommended length: 1-2 paragraphs).

Case Presentation: This section describes the case in detail, including
the initial diagnosis and outcome.

Discussion: This section should include a brief review of the relevant
literature and how the presented case furthers our understanding to the
disease process.

Review Articles
Abstract length: Not to exceed 250 words.
Article length: Not to exceed 4000 words.

Review articles should not include more than 100 references. Reviews
should include a conclusion, in which a new hypathesis or study about the
subject may be posited. Do not publish methods for literature search or
level of evidence. Authors who will prepare review articles should already
have published research articles on the relevant subject. There should be a
maximum of two authors for review articles.

Images in Urological Surgery
Article length: Not to exceed 500 words.

Authors can submit for consideration an illustration and photos that is
interesting, instructive, and visually attractive, along with a few lines of
explanatory text and references. Images in Urology can include no mare than

500 words of text, 5 references, and 3 figure or table. No abstract, discussion
or conclusion are required but please include a brief title.

Urological Pathology
Article length: Not to exceed 500 words.

Urological pathology can include no more than 500 words of text, 5 references,
and 3 figure or table. No abstract, discussion or conclusion are required but
please include a brief title.

Letters to the Editor
Article length: Not to exceed 500 words.

Letters can include no more than 500 words of text, 5-10 references, and 1
figure or table. No abstract is required, but please include a brief title.

How | do?
Unstructured abstract: Not to exceed 50 words.
Article length: Not to exceed 1500 word.

Urologic Survey
Article length: Not to exceed 250 words.
Tables, Graphics, Figures, and Images

Tables: Supply each table on a separate file. Number tables according to
the order in which they appear in the text, and supply a brief caption for
each. Give each column a short or abbreviated heading. Write explanatory
statistical measures of variation, such as standard deviation or standard error
of mean. Be sure that each table is cited in the text.

Figures: Figures should be professionally drawn and/or photographed.
Authors should number figures according to the order in which they appear in
the text. Figures include graphs, charts, photographs, and illustrations. Each
figure should be accompanied by a legend that does not exceed 50 words.
Use abbreviations only if they have been introduced in the text. Authors are
also required to provide the level of magnification for histological slides.
Explain the internal scale and identify the staining method used. Figures
should be submitted as separate files, not in the text file. High-resolution
image files are not preferred for initial submission as the file sizes may be too
large. The total file size of the PDF for peer review should not exceed 5 MB.

Authorship

Each author should have participated sufficiently in the work to assume
public responsibility for the content. Any portion of a manuscript that is
critical to its main conclusions must be the responsibility of at least 1 author.
Contributor’s Statement

All submissions should contain a contributor's statement page. Each
manuscript should contain substantial contributions to idea and design,
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acquisition of data, or analysis and interpretation of findings. All persons
designated as an author should qualify for authorship, and all those that
qualify should be listed. Each author should have participated sufficiently in
the work to take responsibility for appropriate portions of the text.

Acknowledgments

Acknowledge support received from individuals, organizations, grants,
corporations, and any ather source. For work involving a biomedical product
or potential product partially or wholly supported by corporate funding, a note
stating, “This study was financially supported (in part) with funds provided
by (company name) to (authors’ initials)”, must be included. Grant support, if
received, needs to be stated and the specific granting institutions’ names and
grant numbers provided when applicable.

Authors are expected to disclose on the title page any commercial or other
associations that might pose a conflict of interest in connection with the
submitted manuscript. All funding sources that supported the work and
the institutional and/or corporate affiliations of the authors should be
acknowledged on the title page.

Ethics

When reporting experiments conducted with humans indicate that the procedures
were in accordance with ethical standards set forth by the committee that
oversees human experimentation. Approval of research protacols by the relevant
ethics committee, in accordance with international agreements (Helsinki
Declaration of 197, revised 2013 available at http://www.wma.net/e/policy/
b3.htm, “Guide for the Care and use of Laboratory Animals” www.nap.edu/
catalog/5140.html/), is required for all experimental, clinical, and drug studies.
Studies performed on human require ethics committee certificate including
approval number. It also should be indicated in the “Materials and Methods”
section. Patient names, initials, and hospital identification numbers should
not be used. Manuscripts reporting the results of experimental investigations
conducted with humans must state that the study protocol received institutional
review board approval and that the participants provided informed consent.

Non-compliance with scientific accuracy is not in accord with scientific
ethics.
Plagiarism: To re-publish whole or in part the contents of another author’s

publication as one’s own without providing a reference. Fabrication: To
publish data and findings/results that do not exist.

Duplication: Use of data from another publication, which includes re-
publishing a manuscript in different languages.

Salamisation: To create more than one publication by dividing the results
of a study preternaturally.

We disapproval upon such unethical practices as plagiarism, fabrication,
duplication, and salamisation, as well as efforts to influence the

review process with such practices as gifting authorship, inappropriate
acknowledgements, and references. Additionally, authors must respect
participant right to privacy.

On the other hand, short abstracts published in congress books that do not
exceed 400 words and present data of preliminary research, and those that
are presented in an electronic environment are not accepted pre-published
work. Authors in such situation must declare this status on the first page of
the manuscript and in the cover letter. (The COPE flowchart is available at:
http://publicationethics.org).

We use iThenticate to screen all submissions for plagiarism before
publication.

Conditions of Publication

All authors are required to affirm the following statements before their
manuscript is considered:

1. The manuscript is being submitted only to The Journal of Urological Surgery

2. The manuscript will not be submitted elsewhere while under consideration
by The Journal of Urological Surgery

3. The manuscript has not been published elsewhere, and should it be
published in the Journal of Urological Surgery it will not be published
elsewhere without the permission of the editors (these restrictions do not
apply to abstracts or to press reports for presentations at scientific meetings)

4. All authors are responsible for the manuscript's content

5. All authors participated in the study concept and design, analysis and
interpretation of the data, drafting or revising of the manuscript, and have
approved the manuscript as submitted. In addition, all authors are required
to disclose any professional affiliation, financial agreement, or other
involvement with any company whose product figures prominently in the
submitted manuscript.

Authors of accepted manuscripts will receive electronic page proofs and are
responsible for proofreading and checking the entire article within two days.
Failure to return the proof in two days will delay publication. If the authors
cannot be reached by email or telephone within two weeks, the manuscript
will be rejected and will not be published in the journal.

Copyright

At the time of submission all authors will receive instructions for
submitting an online copyright form. No manuscript will be considered for
review until all authors have completed their copyright form. Please note,
it is our practice not to accept copyright forms via fax, e-mail, or postal
service unless there is a problem with the online author accounts that
cannot be resolved. Every effort should be made to use the online copyright
system. Corresponding authors can log in to the submission system at any
time to check the status of any co-author’s copyright form. All accepted
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manuscripts become the permanent property of the Journal of Urological
Surgery and may not be published elsewhere in whole or in part without
written permission.

If article content is copied or downloaded for non-commercial research and
education purposes, a link to the appropriate citation [authors, journal, article
title, volume, issue, page numbers, digital object identifier (DOI)] and the link
to the definitive published version should be maintained. Copyright notices
and disclaimers must not be deleted.

Note: We cannot accept any copyright that has been altered, revised,
amended, or otherwise changed. Our original copyright form must be used
asis.

Copyright Transfer Form
Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text,
unless it is a standard abbreviation. All acronyms used in the text should
be expanded at first mention, followed by the abbreviation in parentheses;
thereafter the acronym only should appear in the text. Acronyms may be used
in the abstract if they occur 3 or more times therein, but must be reintroduced
in the body of the text. Generally, abbreviations should be limited to
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The Comparison of Conventional and Retzius-Sparing Robot-Assisted
Radical Prostatectomy for Clinical, Pathological, and Oncological
Outcomes
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What’s known on the subject? and What does the study add?

Initial description of the surgical technique involves the dissection of the Retzius space after dropping the bladder from the anterior
abdominal wall which is now considered as the “conventional” method of robot-assisted radical prostatectomy (cRARP). Retzius-sparing RARP
(RsRARP; Bocciardi approach) was initially introduced by Galfano et al. in 2010 and it is one of the most innovative surgical approaches which
allows preservation of deep dorsal venous complex and anatomical structures responsible for urinary continence such as urinary sphincter,
endopelvic fascia, and puboprostatic ligaments. RsSRARP appears to have superior early continence recovery and similar oncologic outcomes
when compared to cRARP. Studies of direct comparison of cRARP with RsRARP in the hands of the same surgeon(s) are still limited. In this
study we presented our single-center, single-surgeon, long-term experience by comparing cRARP and RsRARP in terms of perioperative
clinical, pathological, and oncological outcomes. One of the main emerging findings of this study was a shorter surgical time with RsRARP.
RsRARP becomes prominent with a shorter surgery duration and similar complication rates when compared to cRARP in patients with higher
ASA class scores even if they had higher cT stages and D'Amico clinical risk group in the preoperative evaluation indicating a safe surgical
approach.

Abstract E T

Objective: This study aimed to assess and compare the conventional and Retzius-sparing robot-assisted radical prostatectomy (cRARP and RsRARP)
in term of perioperative clinical, pathological, and oncological outcomes.

Materials and Methods: This study included 238 consecutive male patients who underwent RARP between May 2008 and November 2020.
RARP operations were performed by a single-surgeon. Patients were divided into groups according to the surgical approach and were statistically
compared in terms of perioperative clinical, final pathological, and oncological outcomes.

Results: The mean age of patients was 64+7 years. cRARP was performed in 134 (56.3%) patients, whereas RsRARP in 104 (43.7%). The frequency of
patients with the American Society of Anesthesiologists Class-2 score was higher in the RsRARP group (p<0.001). The median surgery duration was
300 (270-360) min. The median surgery duration was shorter in RsSRARP group (290 vs. 330 minute) (p<0.001). No difference was found between
the groups in terms of estimated blood loss and postoperative complication rates (p=0.112 and p=0.182, respectively). No difference was found
between the groups when they were compared for surgical margin positivity (p=0.453). Although not statistically significant, the frequency of
surgical margin positivity with pT3a/pT3b disease was higher in patients who underwent cRARP (p=0.412 and p=0.261, respectively). At a median
follow-up of 13 (6-36) months, no difference was found between the groups in terms of biochemical recurrence at months -3,-6,-9,-12,-18,-24,
and -30, respectively (p>0.05, for each).

Conclusion: RsRARP allows a safe operation with a shorter surgical time and similar surgical margin positivity, oncological outcomes, and
complication rates compared to cRARP.

Keywords: Retzius-sparing, robot-assisted radical prostatectomy, radical prostatectomy, robotics, prostate cancer
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Introduction

Radical prostatectomy (RP) is the recommended definitive
surgical treatment modality for patients who had organ-
confined prostate cancer (PCa) and are eligible for radical
surgery with a life expectancy of at least 10 years (1). In
2000, robot-assisted RP (RARP) was reported for the first
time as a consequence of technological advances in the
field of medicine (2,3). Subsequent experience identified
RARP as a minimally invasive surgical technique with
proven advantages, such as reduced perioperative bleeding
and blood transfusion, reduced postoperative pain, and
reduced length of hospital stay compared to open RP (4,5).
The initial description of the surgical technique involves the
dissection of the Retzius space after dropping the bladder
from the anterior abdominal wall, which is now considered
as the "conventional" method of RARP (cRARP) (3,6). Several
modifications in the surgical technique, such as restoration
of the posterior aspect of rhabdosphincter, periurethral
suspension stitch, total anatomic reconstruction, etc., were
described to provide better functional outcomes (7-9).
Retzius-sparing RARP (RsRARP; Bocciardi approach) was
initially introduced by Galfano et al. (10) in 2010 and is one
of the most innovative surgical approaches, which preserves
the deep dorsal venous complex and anatomical structures
responsible for urinary continence, such as urinary sphincter,
endopelvic fascia, and puboprostatic ligaments.

Subsequent studies revealed that RsRARP has superior early
continence recovery and similar oncologic outcomes compared
to cRARP (11-14). However, studies that directly compare
cRARP with RsRARP in the hands of the same surgeon(s) are still
limited. Therefore, this study aimed to present our single-center,
single-surgeon, and long-term experience by comparing cRARP
and RsRARP in terms of perioperative clinical, pathological, and
oncological outcomes to contribute to the cumulative body of
knowledge on this topic.

Materials and Methods

Study Population and Surgical Approach

We retrospectively reviewed the medical records of male patients
who underwent PCa surgery in Acibadem Mehmet Ali Aydinlar
University, Altunizade and Kadikoy Hospitals, Clinics of Urology
between May 2008 and November 2020. The study included
patients who were diagnosed with PCa and treated with RARP
and with sufficient clinical information in their medical records.
The Local Institutional Ethics Committee (IRB No: 2020-26/09)
approved this study and all steps were planned and conducted
following the Declaration of Helsinki and its later amendments.
Written informed consent on admittance to the hospital was
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obtained from all individuals, which permitted the use of
respective medical information in clinical studies.

Demographic and preoperative clinical characteristics of
patients, perioperative surgical parameters, such as duration
of surgery, estimated blood loss, postoperative complications
according to the Clavien-Dindo (C-D) surgical complication
classification (15), length of hospital stay, and catheterization
duration, as well as pathological findings of both prostate biopsy
and prostatectomy specimens, were recorded in detail for each
patient. Clinically significant PCa was defined as the presence
of the Gleason score of >6 or Gleason score of 6 diseases
and tumor volume >0.5 cm?® for prostatectomy specimens as
previously reported by Epstein et al. (16). Prostate-specific
antigen (PSA) levels were recorded for patients who continued
their outpatient clinic follow-ups. Biochemical recurrence (BCR)
was defined as PSA levels of 0.2 ng/mL or higher, which was
confirmed by a repeat measurement at 2 weeks.

Patients who underwent open RP (n=3), whose Gleason score
could not be evaluated in prostatectomy specimen due to
neoadjuvant docetaxel chemotherapy (n=2), and those with
missing clinical data (n=20) were excluded from the study.
Patients were divided into two groups according to the surgical
approach (cRARP and RsRARP groups).

A single-surgeon (LT) with experience in robotic surgery
performed all RARP operations using DaVinci® Si or Xi Surgical
Systems (Intuitive Surgical, Sunnyvale, CA, USA). cRARP
operations were performed as previously described by Rocco et
al. (7), while RsRARP operations were performed as described by
Galfano et al. (10), with minor modifications in both operations.
During RsRARP, the selection of fascial planes for dissection and
transition from one plane to another was performed based on
preoperative imaging and anatomical findings during surgery
to achieve negative surgical margins. The surgical duration was
described as the time interval between the first trocar insertion
and suture closure of the last port site. All prostatectomy
specimens were evaluated by two dedicated uro-pathologists
(H.D. & YS) following the latest International Society of
Urologic Pathology (ISUP) criteria (17).

Statistical Analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences version 22.0 software (IBM Corp.,
Armonk, NY, USA). The Kolmogorov-Smirnov and Shapiro-Wilk
tests were used to check the normality of data for quantitative
variables. Continuous variables were expressed in mean +
standard deviation and median and interquartile range, whereas
categorical variables were expressed in number and frequency.
The Pearson chi-square, Fisher Exact, Student t-test, and Mann-
Whitney U tests were used wherever possible. A two-sided
p-value of <0.05 was considered statistically significant.
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Results

This study included 238 male patients. The mean age of patients
was 64+7 years and the mean prostate volume was 52.34+22.55
mL. The median preoperative PSA level was 6.40 (4.60-10.00)
ng/mL (Table 1). cRARP was performed in 134 (56.3%) patients,
whereas RsRARP in 104 (43.7%). The frequency of patients with
the American Society of Anesthesiologists (ASA) class-1 was
higher in the cRARP group while the frequency of patients with
ASA class-2 was higher in the RsRARP group (p<0.001) (Table
1). No difference was found between cRARP and RsRARP in
terms of PSA levels and prostate volume (p=0.735 and p=0.283,
respectively). The frequency of patients with cT1c disease,

patients who had ISUP-grade group (GG)-1 in prostate biopsy
specimens, and patients with the clinical low-risk group were
higher in the cRARP group compared to the RsRARP group
(p=0.024, p=0.003, and p=0.001, respectively) (Table 1).

The median surgery duration was 300 (270-360) min. The median
estimated blood loss during the surgery was 50 (50-100) mL. The
median length of hospital stay and catheterization duration was
2 (2-3) and 7 (7-9) days, respectively. The median follow-up was
13 (6-36) months (Table 2).

pT2, pT3a, pT3b, and pT4 disease were observed in 148 (62.2%),
59 (24.8%), 30 (12.6%), and 1 (0.4%) patients, respectively.

Table 1. Preoperative clinical characteristics of patients and pathological findings of prostate biopsy specimens and comparison
of patients according to surgical approach in terms of preoperative clinical characteristics and pathological findings of prostate
biopsy specimens
Surgical approach
All patients Conventional Retzius-sparing
(n=238, 100%) (n=134, 56.3%) | (n=104, 43.7%)
n, % n, % n, % p-value”
Age at surgery (year) (mean + SD) 64+7 64+7 64+7 20.470
Body mass index (kg/m?) (mean + SD) 26.68+3.44 26.91+3.64 26.53+3.33 20.508
ASA class-1 84 (37.0%) 61 (49.6%) 23 (22.1%)
ASA-class ASA class-2 139 (61.2%) 59 (48.0%) 80 (76.9%) °<0.001*
ASA class-3 4 (1.8%) 3 (2.4%) 1 (1.0%)
Diabetes mellitus (yes) 36 (15.1%) 18 (13.4%) 18 (17.3%) 0.408
Hypertension (yes) 91 (38.2%) 38 (28.4%) 53 (51.0%) °<0.001*
Coronary artery disease (yes) 33 (13.9%) 19 (14.2%) 14 (13.5%) °0.874
Chronic obstructive pulmonary disease (yes) 9 (3.8%) 5 (3.7%) 4 (3.8%) °1.000
o o Benign 199 (83.6%) 118 (88.19%) 81 (77.9%)
Digital rectal examination — °0.035
Suspicious 39 (16.4%) 16 (11.9%) 23 (22.1%)
Preoperative PSA level (ng/mL) [median (IQR)] 6.40 (4.60-10.00) | 6.40 (4.70-9.60) 6.34 (4.60-11.00) 40.735
Prostate volume (cc) (mean + SD) 52.34+22.55 53.75+21.24 50.56+24.08 0.283
cla 2 (0.8%) 0 2 (2.1%)
cl1b 3 (1.3%) 2 (1.5%) 1 (1.0%)
L clle 194 (81.5%) 116 (86.6%) 78 (75.0%)
Clinical (c) T-stage °0.024*
cl2a 10 (4.2%) 3 (2.2%) 7 (6.7%)
cl2b 25 (10.5%) 13 (9.7%) 12 (11.5%)
cl2c 4 (1.7%) 0 4 (3.8%)
ISUP-1 75 (31.5%) 56 (41.8%) 19 (18.3%)
. ISUP-2 88 (37.0%) 44 (32.8%) 44 (42.3%)
;:(O)Ztste biopsy ISUP-grade '\g;p 5 44 (18.5%) 20 (14.9%) 24 (23.29%) <0.003*
ISUP-4 16 (6.7%) 6 (4.5%) 10 (9.6%)
ISUP-5 15 (6.3%) 8 (6.0%) 7 (6.7%)
Low-risk 56 (23.5%) 43 (32.1%) 13 (12.5%)
D'Amico clinical risk group | Intermediate-risk 142 (59.7%) 73 (54.5%) 69 (66.3%) €0.001*
High-risk 40 (16.8%) 18 (13.4%) 22 (21.2%)
: P-values describe the comparison of Conventional and Retzius-Sparing RARP groups, *: Student t-test, °: Fisher's Exact test, : Pearson chi-square test, “: Mann-Whitney U test, *:
p<0.05, IQR: Interquartile Range, SD: Standard deviation, ASA: American Society of Anesthesiologists, PSA: Prostate-specific antigen, ISUP: International Society of Urologic Pathology
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Extended pelvic lymph node dissection was performed in 139
(58.4%) patients according to the European Association of
Urology guideline recommendations (1). The mean total number
of lymph nodes that are dissected in extended pelvic lymph
node dissection and the median number of lymph nodes with
metastatic deposits were 15+8 and 0 (0-0), respectively. Lymph
node metastasis was observed in 13 (5.5%) patients and clinically
significant PCa was observed in 220 (92.4%) patients. Positive

surgical margin (PSM) was observed in 44 (18.5%) patients (Table
2). The rate of PSM increased by the pT stage (10.1% for pT2 and
32.6% for pT3 disease). Although not statistically significant,
PSM frequency was higher in patients with pT3a and pT3b
disease who underwent cRARP compared to RsRARP (p=0.412
and p=0.261, respectively) (Table 3). The median number of PSM
areas was 1 (1-2) in the cRARP group and 2 (1-2) in the RsRARP
group (p=0.534). PSM in prostate apex was observed in 15/134

Table 2. Perioperative surgical features and pathological findings of the prostatectomy specimens and the comparison of patients
according to surgical approach in terms of perioperative clinical characteristics and pathological findings of the prostatectomy

specimens
Surgical Approach
All patients Conventional Retzius-sparing
(n=238, 100%) (n=134, 56.3%) | (n=104, 43.7%)
n, % n, % n, % p-value”
Surgery duration (min) [median (IQR)] 300 (270-360) 330 (270-390) 290 (240-345) 2<0.001*
Estimated blood loss during surgery (mL) [median (IQR)] 50 (50-100) 50 (50-125) 100 (50-100) 20.112
Length of hospital stay (day) [median (IQR)] 2 (2-3) 2 (2-3) 2 (2-3) 30.774
Catheterization duration (day) [median (IQR)] 7 (7-9) 7 (7-8) 8 (7-10) 2<0.001*
ISUP-1 25 (10.5%) 20 (14.9%) 5 (4.8%)
Prostatectomy ISUP-2 112 (47.1%) 67 (50.00%) 45 (43.3%)
ISUP-grade ISUP-3 70 (29.4%) 33 (24.6%) 37 (35.6%) °0.003*
group ISUP-4 6 (2.5%) 0 6 (5.8%)
ISUP-5 25 (10.5%) 14 (10.4%) 11 (10.6%)
pT2 148 (62.2%) 88 (65.7%) 60 (57.7%)
Pathological (pT) | PT3a 59 (24.8%) 30 (22.4%) 29 (27.9%) €0.495
stage pT3b 30 (12.6%) 16 (11.9%) 14 (13.5%)
pT4 1 (0.4%) 0 1 (1.0%)
Extended pelvic lymph node dissection (ePLND) (yes) 139 (58.4%) 69 (51.5%) 70 (67.3%) °0.014*
Total number of lymph node excised in ePLND (mean + SD) 1548 1547 1548 90.840
Number of metastatic lymph node [median (IQR)] 0 (0-0) 0 (0-0) 0 (0-0) 20.815
Lymph node metastasis (yes) 13 (5.5%) 6 (4.5%) 7 (6.7%) °0.792
Clinically significant prostate cancer (yes) 220 (92.4%) 120 (89.6%) 100 (96.2%) ®0.056
Surgical margin (positive) 44 (18.5%) 27 (20.1%) 17 (16.3%) °0.453
Tumor volume (mL) [median (IQR)] 3.20 (1.50-6.50) 3.00 (1.24-6.00) | 3.25(1.90-7.00) 20.213
Tumor volume ratio (%) [median (IQR)] 7.00 (2.70-14.00) 6.40 (2.00-13.90) | 7.55 (3.10-14.55) | °0.070
Postoperative complication (yes) 13 (5.5%) 5 (3.7%) 8 (7.7%) °0.182
Postoperative Early 12 (92.3%) 4 (80.0%) 8 (100.0%)
complication °0.385
time Late 1 (7.7%) 1 (20.0%) 0
C-D-1 3 (1.3%) 2 (1.5%) 1 (1.0%)
Clavien-Dindo C-D-2 1 (0.4%) 1 (0.7%) 0
(C-D) grade C-D-3A 4 (1.7%) 1(0.7%) 3 (2.9%) 0244
C-D-3B 5 (2.1%) 1(0.79%) 4 (3.8%)
Clavien-Dindo C-D-2 and lower 4 (1.7%) 3 (2.2%) 1 (1.0%)
subgroups C-D-3 and upper 9 (3.8%) 2 (1.5%) 7 (6.7%) 0077
Follow-up (month) [median (IQR)] 13 (6-36) 30 (12-60) 8 (3-13) 2<0.001*

¥: P-values describe the comparison of Conventional and Retzius-Sparing RARP groups, *: Mann-Whitney U test, °: Pearson chi-square test, ©: Fisher's Exact test, ¢: Student t-test,

*p<0.05, ISUP: International Society of Urologic Pathology, SD: Standard deviation
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(11.2%) patients in the cRARP group and 9/104 (8.7%) patients
in the RsRARP group (p=0.865).

No intraoperative complication was observed in any patients
while postoperative complications were observed in 13 (5.5%)
patients. According to C-D surgical complication classification,
C-D grade-l, C-D grade-ll, C-D grade-llla, and C-D grade-
lllb complication rates were 3 (1.3%), 1 (0.4%), 4 (1.7%),
and 5 (2.1%), respectively (Table 2). Details of postoperative
complications are summarized in Supplementary Table 1.

The comparison in terms of the perioperative clinical features
revealed a significantly shorter duration of surgery in the
RsRARP group (p<0.001). Contrarily, no difference was found
between the groups in terms of estimated blood loss (p=0.112).
Additionally, no difference was found between the groups
when they were compared for hospital stay duration, while the
catheterization duration was longer (median 7 days vs. 8 days)
in the RsRARP group (p=0.774 and p<0.001, respectively) (Table
2).

The frequency of ISUP-GG-1 disease was higher in the cRARP
group while the frequency of ISUP-GG-4 disease was higher
in the RsRARP group in prostatectomy specimens (p=0.003)
(Table 2). However, no difference was found between the
cRARP and RsRARP groups when they were compared for other
pathological outcomes, such as pT stage, clinically significant
PCa, lymph node metastasis, number of metastatic lymph nodes,
PSM, tumor volume, and tumor volume ratios (p>0.05, for each)
(Table 2).

No difference was found between the groups in terms of
postoperative complications, C-D subgrades of surgical
complications, and major complication (>C-D grade-3) rates
(p=0.182, p=0.244, and p=0.077, respectively) (Table 2). The rate
of >C-D grade-3 complications increased by D’Amico risk groups
(3.6%, 4.2%, and 5.0% for low-, intermediate-, and high-risk
patients, respectively), without difference between the clinical
risk groups in terms of postoperative complications (p=0.824).

There was no difference between the groups in terms of BCR at
months -3, -6, -9, -12, -18, -24, and -30, respectively (p=1.000,
p=1.000, p=0.273, p=0.190, p=1.000, p=0.240, and p=1.000,

respectively). BCR rates of patients whose PSA levels were
available in the medical records at the stated date according to
surgical approach are summarized in Table 4.

Discussion

This study presented our single-center, single-surgeon, and
long-term experience for cRARP and RsRARP and compared
these surgical techniques in terms of perioperative clinical,
pathological, and oncological outcomes. One of the main
emerging findings of our study was a shorter surgical time with
RsRARP. Patients in the RsSRARP group had higher anesthesia risk
scores according to the ASA Classification. Therefore, RSRARP
becomes prominent with shorter surgery duration and similar
complication rates compared to cRARP in patients with higher
ASA Class scores even with higher cT stages and D'Amico clinical
risk group in the preoperative evaluation, which indicate a safe
surgical approach.

Recently, various RARP forms became a widely utilized approach
inthesurgical treatmentoflocalized PCa (18). Alarge prospective,
single-center, single-surgeon, consecutive case series, by Sayyid
et al. (11) compared patients who underwent cRARP (n=100)
and RsRARP (n=100) for early operative outcomes. Similar to
our study results, no differences for intra- or postoperative
complication rates and length of hospital stay were revealed for
cRARP and RsRARP groups. Additionally, the authors revealed
a significantly less console time for the RsRARP group (11).
The most current systematic review, which compares cRARP
and RsRARP, revealed that RsRARP was associated with shorter
surgical duration (19). In this review, similar to our findings, no
significant difference was reported in terms of estimated blood
loss and for overall complication rates between the cRARP
and RsRARP groups (19). Moreover, Phukan et al. (20) revealed
similar overall and major complication (C-D grade >3) rates for
cRARP and RsRARP in their systematic review and meta-analysis.
Contrarily, Dalela et al. (12) revealed higher postoperative
complication rates for RSRARP compared to cRARP in patients
with low- and intermediate-risk PCa according to the National
Comprehensive Network guideline (18% vs. 120, respectively).

Table 3. The distribution of surgical margin positivity frequency according to surgical approach and prostatectomy pT stage

Surgical approach
Pathological (p) T-stage ?::1‘, ;2?'22?3!%) F:Elg:,,s‘f;r-;g/g) p-value
n, % n, %
pT2 (n=148, 62.2%) Surgical Margin (positive) 9 (10.2%) 6 (10.0%) 10.964
pT3a (n=59, 24.8%) Surgical Margin (positive) 9 (30.0%) 6 (20.7%) 10.412
pT3b (n=30, 12.6%) Surgical Margin (positive) 9 (56.3%) 5 (35.7%) 20.261
pT4 (n=1, 0.4%) Surgical Margin (positive) 0 0 -

2: Pearson chi-square test
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Table 4. The comparison of patients according to surgical
approach in terms of biochemical recurrence

Surgical approach

Biochemical Conventional Retzius-sparing
Recurrence (n=134, 56.3%) | (n=104, 43.7%)
'n, % ¥n, % p-value

Month 3 (yes) 3/87 (3.4%) 2/60 (3.3%) 21.000
Month 6 (yes) 1/60 (1.7%) 1/31 (3.2%) #1.000
Month 9 (yes) 0/48 (0%) 1/18 (5.6%) %0.273
Month 12 (yes 1/69 (1.4%) 2/27 (7.4%) ?0.190
Month 18 (yes 1/33 (3.0%) 0/11 (0%) 21.000
Month 24 (yes 1/48 (2.1%) 1/7 (14.3%) 20.240
Month 30 (yes 2/26 (7.7%) 0/3 (0%) #1.000

3/41 (7.3%) - -
4/28 (14.3%) - -
2/24 (8.3%) - -
1/11 (9.1%
1/11 (9.1%

Month 48 (yes
Month 60 (yes
Month 72 (yes
Month 84 (yes
Month 96 (yes) (
Month 108 (yes) | 0/2 (0%) - -
(
(

)
)
)
)
Month 36 (yes)
)
)
)
)

)
)

Month 120 (yes)
Month 132 (yes) | 0/1 (0%) - -
Month 144 (yes) | 0/1 (0%) - -

2: Fisher's Exact test,¥: The first number before the brackets indicates the patients
with biochemical recurrence and the second number after the brackets indicates the
patients whose prostate-specific antigen levels are available in medical records at the
stated date

Our study cohort revealed that neither the overall nor C-D
grade of >3 complication rates were significantly different
between the groups. Complications were infrequent in both
cohorts. Additionally, RsSRARP may be beneficial by shortening
the surgical duration in patients with high ASA Class scores. Lim
et al. (21) also compared cRARP and RsRARP patients in terms
of perioperative clinical and oncologic outcomes, and similar to
our findings, they revealed a significantly shorter console time
and oncologically safe procedure with acceptable PSM rates
with RsRARP.

The status of surgical margins is important in terms of
oncological control after RP. However, conflicting results
were published from different institutions regarding RsRARP.
Galfano et al. (14) revealed their first oncological results
for RsSRARP in 200 consecutive patients with a prospective,
non-controlled case series study. The authors evaluated the
learning-curve effect for the RsSRARP outcomes. PSM for the
first 100 and remaining 100 patients was reported as 22.4%
and 10.1% for pT2 disease, respectively (14). Contrarily, Dalela
et al. (12) reported higher PSM for RsRARP compared to cRARP
(25% vs. 13%). A systematic review by Checcucci et al. (19)
also revealed a lower likelihood of PSM for cRARP. Level 1
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evidence is rare in this context and in the first randomized
controlled trial that compares cRARP and RsRARP. Menon et al.
(22) revealed "non-focal” PSM as 8.3% and 11.7% for cRARP
and RsRARP groups, respectively. Our study did not observe
any difference between the cRARP and RsRARP groups in
terms of PSM focality and apical PSM. A recent retrospective
study revealed 42% PSM with RsRARP in patients who had
locally advanced PCa (13). Our study cohort revealed an
overall PSM in 16.3% of patients who underwent RsRARP, and
similar to previous publications, it was 10% in patients who
had pT2 disease. Performing RsRARP after an initial robotic
experience in cRARP might be one of the reasons for lower
PSM in the RsRARP group in our study cohort. This situation
could also explain the importance of the learning-curve effect
for better outcomes in robotic surgery. Increased PSM rates
were reported for the pT3 stage relative to the pT2 stage (11).
Contrarily, RsRARP did not alter both pT2 and pT3 PSM rates
compared to cRARP in a systematic review and meta-analysis
(20). However, the rate of PSM in patients with pT3 disease was
lower in the RsRARP group compared to cRARP in our study
cohort. This may be an important observation when taken
together in patients who underwent RsRARP with statistically
significantly higher cT stage, prostate biopsy ISUP-GG, and
D'Amico clinical risk group in the preoperative evaluation.
Our study cohort revealed lower PSM in the RsRARP group
compared to the cRARP group. The level of surgical experience
may explain some of the observed differences in various
studies as suggested by Galfano et al. (14). Moreover, the
transition between the layers of fascial planes, as we routinely
performed, to adjust the limits of dissection according to the
site and extent of disease may further improve the surgical
margin clearance. Our study cohort included patients from all
D'Amico clinical risk groups and intra-, inter-, or extrafascial
dissections utilized during the operation interchangeably for
PSM prevention.

Galfano et al. (14) revealed 1-year biochemical disease-free
survival rates as 89% and 92% for the first and second 100
cases, respectively, in patients who underwent RsRARP. Chang
et al. (23) reported similar BCR rates at 1-year for cRARP and
RsRARP (16.7% vs. 13.3%, respectively). Similarly, Dalela et al.
(12) reported the probability of BCR-free survival as 0.91 vs.
0.91 for cRARP and RsRARP, respectively. Menon et al. (22) also
reported similar BCR-free survival probability for two RARP
techniques (0.93 vs. 0.84, for cRARP and RsRARP, respectively)
in patients with low-intermediate PCa at 12 months. Our study
revealed quite lower BCR rates in both cRARP and RsRARP
groups compared to the aforementioned studies at 12 months.

Study Limitations

This study has some limitations. The major limitation is its
retrospective nature, which might have introduced a selection
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bias for an accurate comparison of each group. Additionally,
long-term follow-up for PSA levels and BCR status is lacking for
some patients, which limits the validity of long-term-oncological
outcomes. Currently, the collection of data for both long-term
functional and oncological outcomes of patients is an ongoing
project at our institution. However, two key strengths of the
present study that are worth mentioning include the presence
of a control group, which includes the patients who underwent
cRARP, and performance of all surgeries by the same surgeon
in both groups, which eliminate most of the operator-related
variables. Another important aspect is the inclusion of patients
with all D’Amico clinical risk groups, which reflects our routine
Uro-oncology practice.

Conclusion

The present study suggests that RsSRARP can be safely performed
with similar oncological efficacy and complication rates with
a significantly shorter surgical time compared to cRARP even
in patients with higher ASA Class scores, higher cT stages, and
D'Amico clinical risk group. Further well-designed, large-scale,
multi-center, prospective studies are required to confirm these
findings.
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Supplementary Table 1. Details of overall complications according to Clavien-Dindo surgical complication classification

Grade-I
(n= 3, 1.3%)

Grade-II
(n=1, 0.4%)

Grade-Illa
(n=4, 1.7%)

Grade-Illb
(n=5, 2.1%)

Conservatively managed
hematuria
[1 (0.4%]]

Postoperative fever treated
with antibiotic

Delayed anastomosis healing and re-
catheterization under local anesthesia
[2 (0.8%)]

Bleeding required re-operation
[2 (0.8%)]

Conservatively managed delayed
anastomosis healing -
[1 (0.4%]]

Percutaneous abscess drainage under local
anesthesia
[1 (0.4%)]

Re-operation for anastomosis
repair
[2 (0.8%)]

Urinary retention required re-
catheterization -
[1(0.4%]]

Percutaneous intra-abdominal urine
drainage under local anesthesia
[1(0.4%)]

Hernioraphy due to incisional
hernia
[1(0.4%)]
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The Effect of Postoperative Early Mobilization on the Healing Process
and Quality of Life Following Radical Cystectomy and lleal Conduit:
A Randomized Prospective Controlled Trial
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What’s known on the subject? and What does the study add?

Early and organized mobilization after surgery is in the context of enhanced recovery after surgery interventions. However, there is no clear
data about the time of early mobilization. This mobilization procedure can be performed safely. Early mobilization could be safely performed
in the patients who underwent radical cystectomy and ileal diversion in accordance with following the standard procedure and it, which has
positively contributed to the healing process and improved their quality of life.

A bt a C T

Objective: This study aimed to evaluate the effect of postoperative early mobilization in patients who underwent radical cystectomy (RC) and ileal
conduit in terms of the healing process and quality of life (QoL).

Materials and Methods: This multicenter prospective randomized controlled study included 40 patients who were randomly divided into two
groups. The intervention group was mobilized within the first 16 h postoperatively following the mobilization procedure, which was determined
according to the literature. Data were collected using the case report form, hospital anxiety and depression scale, and 36-Item Short Form Survey
(SF-36) QoL scale.

Results: Postoperative hospitalization, narcotic analgesic administration duration, first oral food intake, flatus, defecation, and nasogastric tube
termination time were shorter in the intervention group. Additionally, blood glucose and pulse values were higher in the control group after
mobilization. SF-36 physical function, physical role difficulty, and general perception of health subscales were higher in the intervention group at
the postoperative first and third months (p<0.05).

Conclusion: Early mobilization positively contributed to the healing process and improved the QoL in patients who underwent RC and ileal conduit
surgery.

Keywords: Early mobilization, radical cystectomy, ileal conduit, quality of life

Introduction Today, interest is growing in quality of life (QoL) studies that

evaluated the symptomatic effects of oncological surgical
Radical cystectomy (RC) is considered a standard treatment  modalities considering the patients’ subjective statements (1).
option for invasive and high-risk recurrent non-invasive bladder Negative changes are observed regarding urinary, rectal, and
cancer (1). RC is one of the most traumatic cancer surgeries in sexual functions and in the perception of body image in patients
terms of psychological stress and lifestyle change (2). undergoing RC and urinary diversion (3). Minimizing the loss
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of function as a result of surgical intervention is possible with
evidence-based treatments (4).

Most of the enhanced recovery after surgery (ERAS) protocols
are physiologically based on preoperative, operative, and
postoperative procedures that can be adapted to a specific
problem (5). Early and organized mobilization after surgery
is in the context of ERAS interventions (6). Nowadays, ERAS
is still limited in clinical practice despite the evidence of its
efficacy in patients who underwent RC and urinary diversion
(7,8). In their meta-analysis, Cerantola et al. (9) revealed that
the evidence of the effectiveness of many ERAS components
on RC treatment is insufficient. Early mobilization has been
provided for patients who received RC treatment; however,
standard mobilization procedure was not defined in the ERAS
protocol studies (10,11). To our knowledge, our study is the
first prospective randomized controlled study that evaluated
the effect of early mobilization on clinical outcomes and QoL
in patients who underwent RC and urinary diversion. This
study aimed to investigate the effects of early mobilization
on the postoperative healing process and QoL in patients who
underwent RC and ileal conduit surgery due to bladder cancer.
This study highlights the need to increase the healthcare
professionals' awareness of the importance of ERAS protocol
and ERAS components on the healing process of patients who
received RC and ileal loop.

Materials and Methods

Design
A prospective randomized controlled study.

Research Model

This study was conducted between March 2015 and April 2017
as multicenter research within the body of the Urooncology
Association at an educational research hospital and two
university hospitals serving in the Aegean region of Turkey.
The sampling was determined following the study conducted
by Porserud et al. (10), which was conducted with two groups
consisting of 20 individuals by block randomization. The sample
size of the study was determined by power analysis following
Porserud et al. (10). According to the power analysis results, 40
patients were included in the study and were divided into two
groups of 20 patients by block randomization, as intervention
and control groups. Patients who were hospitalized to
receive RC and ileal loop treatments were included in the
study; the individuals were aged 50-75 years, literate, and
open to communicate and cooperate, without sensory loss
or comorbidity that could hinder mobilization and history
of radiotherapy and chemotherapy and were in American
Society of Anesthesiologists |-l risk groups, and did not have
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any mental and psychiatric disorders. Those who signed the
informed consent form were included in the study. During the
study, 2 patients could not be followed due to communication
problems, 3 patients developed intolerance symptoms during
mobilization, and 12 patients underwent additional surgical
procedures; a total of 17 patients were excluded from the study.
Patient recruitment went on until the number of sampling was
reached. After exclusion of 17 patients, the study was ended
when a total of 40 patients (intervention: 20, control group:
20) were reached.

Surgical Procedure

Surgical operations were performed by three surgeons, one in
each center. A vertical midline incision that does not extend
above the umbilicus was performed. The ileal conduit was
preferred as the diversion technique and extended lymph node
dissection was also performed. Apart from early mobilization,
ERAS protocols, as applied in clinical practice, were performed
in all study participants from all three centers (intervention and
control groups) as follows: Preoperative counseling and training,
preoperative medical optimization, oral mechanical bowel
preparation, preoperative diet, epidural analgesia, antimicrobial
prophylaxis, and skin preparation, standard anesthesia protocol,
preoperative liquid diet 8 h before surgery, urinary drainage,
and postoperative multimodal analgesia practices (patient-
controlled analgesia was not performed in postoperative pain
control). No postoperative complications were observed that
might necessitate the patients to have an additional operation,
as well as surgical mortality.

Mobilization Procedure

The patients were mobilized following the assessment of their
suitability for mobilization as shown in Figure 1. Analgesic
treatments were applied before the mobilization as prescribed
by clinicians. The patients were mobilized under the supervision
of researchers in accordance with the mobilization procedure in
Figure 2. The exact definition of "early mobilization" in terms
of the period after RC with ileal diversion is not reported in the
literature. Therefore, the most appropriate time for mobilization
was determined as the beginning of the next workday (on the
first day after surgery), considering the factors, such as the time
and length of operation, and the fact that the postoperative
process coincided with the time of shift change, and the
number of health personnel working in the clinic at night shift
sufficient for safe mobilization. This period included the first
16 h after surgery assuming a normal operating procedure,
and the period after 17 h was considered as late mobilization.
Patients in the intervention group were mobilized within the
16 h postoperatively, whereas the mobilization of the control
group was carried out after 17 h postoperatively.
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Data Collection Method

The case report form (CRF) and hospital anxiety and depression
scale (HADS) were completed by the researchers using the face-
to-face interview method and the 36-Item Short Form Survey
(SF-36) Qol scale was filled by patients 1 day before surgery.
Vital signs and peripheral blood glucose levels of patients before
and after mobilization were recorded. HADS and SF-36 scales
were applied after mobilization at the first and third months
after surgery.

Data Collection Tools

CRF: This form consists of 14 questions that are related to
sociodemographic and clinical features of patients, information
about the operation process and postoperative healing

process, and data on the patient's vital signs before and after
mobilization.

HADS: The validity and reliability of the Turkish version of the
HADS scale were developed in 1983 and tested by Aydemir et
al. (12). The scale is used to measure the level and severity of
anxiety and depression and determine the risk of anxiety and
depression. There are, in total, 14 questions on the 4-point Likert
scale; the odd numbers measure anxiety and the even numbers
measure depression. The cut-off point of the scale is considered
as 10/11 for the anxiety subscale and 7/8 for the depression
subscale; those having higher scores are considered at risk.

SF-36 Quality of Life Scale: The SF-36 scale consists of 36
items and eight dimensions as follows: physical function, social
functioning, role limitations due to physical problems, role

Evaluation of the Medical History

Past medical history

responses to mobilization
Previous mobility level

Drug use (such as beta-blockers and peripheral vasodilators) that may affect the

Is Cardiac Reserve Adequate?

Myocardial infarction, one-year history of cardiovascular surgery, hypertension,

absence of peripheral arterial disease
Hemodynamic stability

Normal ECG

8.

Is Respiratory Reserve Adequate?

Absence of chronic obstructive pulmonary disease and asthma history

Sp02 > 85%
Adequate breathing pattern

/4 Are Other Factors Suitable?
Absence of neurological contraindications

No orthopedic contraindication

Stabile level of consciousness
Leukocyte 3.000 - 14.900 cells/mm3
ANTA criteria;

Heart rate < 150 heartbeat/min.

90 mmHg < SKB > 200 mmHg
90 mmHg < DKB > 100 mmHg

de Glucose >70 mg/dl

Figure 1. Mobilization suitability assessment guide

No history of deep vein thrombosis or pulmonary embolism
Patient appearance, fatigue and absence of connections

Stable Hemoglobin and > 7 grams/dL,

Stable platelet count and > 20.000 cells/mm3
Safe clinical environment and adequate staff

n
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limitations due to emotional problems, mental health, energy/
vitality, pain, and general perception of health. Zero-point from
the subdimensions represent the worst health status, whereas
100 points show the best health status. Turkish validity and
reliability test of The SF-36 scale was made by Kocyigit et al.
(13).

Ethical Considerations

Written permission was obtained from the research centers
before the research. The local ethics committee approval was
obtained (izmir Tepecik Training and Research Hospital, approval
number: 14/2, date: 30.10.2014). Written and verbal informed
consent of patients was also obtained using an informed
volunteer consent form.

Statistical Analysis

The Statistical Package for Social Sciences (IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.) package
program was used to evaluate the research data. The Shapiro-
Wilk test was used to determine the normally distributed data.

-

The Patient can Tolerate

The descriptive statistics, Student t-test, and Mann-Whitney
U test were used to analyze the data. The accepted level of
significance was considered as p<0.05.

Results

The mean age of the patients was 64.8+10.3 [minimum-
maximum (min-max): 48.0-80.0) years in the intervention group
and 65.8+7.2 (min-max: 52-80] years in the control group. No
significant difference was found between the groups in terms of
sociodemographic characteristics, such as age, gender, smoking,
and chronic disease (p>0.05). Previous surgical history was
present in 75% (n=15) of the intervention group, whereas 40%
(n=8) of the control group (p=0.027). Postoperative complications
were recorded according to the Clavien-Dindo classification
system and were similar in frequency and incidence between
the two groups. Complications, which were seen in both group
participants, were limited to requiring medical interventions,
such as antiemetics, analgesics, or antibiotics, according to the
Clavien-Dindo classification system (Table 1).

STAGE 1

/ Assisting patient into upright sitting
position in bed for 3 minutes

Mobilization?

v Heart Rate increase <20
heartbeat/min
v SKB increase < 80 mm

v DKB increase <20 mm
HG
¥ Sinus rhythm in ECG

STAGE 2
Hg 3-min upright sitting on the edge of the bed
without assistance

o }—

v

YES

TERMINATE

v Respiration Rate <35
/min

v Sp02 > 90%

¥ Decrease in SPO2
level<4%

v NO Dizziness, head and

Assisted standing (with up to 2 assistants)

J=

STAGE 3

MOBILIZATION
PROGRAM

neck pain, tinnitus,
fatigue, sweating,
palpitations, shortness of
breath and chest pain,
excessive sweating,
blurred vision and

10-meter assisted walking (with up to 2

.
STAGE 4

assistants)

Patient monitorization and observation during mobilization

nausea

¥ NO Central and
peripheral cyanosis and
pallor in patient

¥ The patient wants to

N continue the program /

\

e

STAGE S

3-min sitting on the arm-supported chair

’ RETURNING TO THE RESTING POSITION

Figure 2. Mobilization application procedure
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The mean length of total hospital stay was 15.6+3.9 (min-
max: 10.0-25.0) days and 19.7+5.9 (min-max: 10.0-31.0) days
in the intervention and control groups, respectively (p=0.013).
The mean duration of postoperative narcotic analgesic
administration time was 4.3+3.8 (min-max: 1.0-18.0) days in
the intervention group, which was shorter than in the control
group with statistically significant difference (p=0.026). The
mean first oral food intake, flatus, defecation, and nasogastric
(NG) tube termination times in group 2 were 3.2+1.1 (min:
1.0-max: 6.0) days, 3.4+1.4 (min: 2.0-max: 6.0) days, 4.4+1.5
(min: 3.0-max: 8.0) days, and 2.7+1.3 (min: 1.0-max: 5.0) days,
respectively, which were earlier than the control group with
statistically significant difference (p=0.026, p=0.013, p=0.023,
and p=0.013). In the intervention group, the mean mobilization
time in the first 24 h after surgery was 70.5+20.1 (min: 40.0-
max: 105.0) min, with statistically significant difference
(p<0.01) (Table 2).

The mean pulse rate after mobilization was 101.3+15.3 (min:
76.0-max: 137.0) min in the control group and the mean value
of SPO2 without oxygen support was 96.1%=+2.3% (min-max:
92.0-100.0) in the intervention group, which were statistically
significantly higher (p=0.036 and p=0.001).The mean blood
glucose value after mobilization was 109.8+24.3 (min: 90.0-
max: 176.0) mg/dL in the intervention group and 139.3+41.7

(min: 92.0-max: 234.0) mg/dL in the control group, which was
statistically significantly lower in the intervention group as
shown in Table 3 (p=0.009).

No significant difference was found between the groups in terms
of SF-36 quality of life and HADS scale scores preoperatively
(p>0.05) (Table 4). The SF-36 subscale scores of physical
function, physical role difficulty, and general perception of
health were significantly higher in the intervention group in the
first postoperative month (p=0.016, p=0.041, and p=0.001). The
mean of SF-36 vitality, mental health, social functioning, and
general perception of health subscale scores were statistically
significantly higher in the third postoperative month (p<0.01,
p<0.01, p=0.013, and p<0.01) (Table 5).

Discussion

ERAS protocols do not only increases patient satisfaction
and QoL but also improve clinical outcomes (14). The results
related to sociodemographic variables, such as age and gender
participants, were consistent with the literature (7,15-18).
Considering the effects of sociodemographic and clinical
characteristics on QoL and postoperative healing process,
homogeneity of the research sample is of importance to not
affect the results biasedly.

Table 1. Sociodemographic characteristics
Intervention | Control . Intervention | Control L
(n=20) (n=20) Test statistics (n=20) (n=20) Test statistics
Variable Variable
M | @) || |z p M | ©0) () |©0) |z p
18-65years |9 45.0 1 | 55.0 Male 19 95.0 |19 |95.0
Age groups -0.624 | 0.532" | Gender 0.000 | 1.000°
66-80 years | 11 | 55.0 9 45.0 Female | 1 5.0 1 5.0
Marital Married 17 850 |16 |80.0 Previous Yes 15 | 750 |8 | 400
tat -0.411 | 0.681° | any surgical -2.211 | 0.027°
status Single 3 150 |4 |200 expetience | No 5 250 |12 | 60.0
Literate 4 20.0 7 35.0 p i Yes 1 55.0 | 10 | 50.0
- reoperative b
OF -0.313 | 0.755
. Primary 9 |450 |6 |300 training No 9 450 |10 |50.0
Educational | education o
: -0.452 | 0.651
background | High school |4 [200 |3 |150 Postonerati Yes 4 200 |3 | 150
ostoperative b
L -0.411 | 0.681
Graduateand | 5| 150 |4 |00 complication | No 16 800 |17 |850
postgraduate
Normal
. 9 45.0 6 30.0 i Yes 4 20.0 |7 35.0
Body mass | weight ~0.805 | 04210 | Intensive care -1.049 | 0.294°
index - monitoring
Overweight 6 30.0 40.0 No 16 80.0 | 13 | 65.0
Smokes 7 35.0 4 1200
Smoking -1.049 | 0.294° Intervention Control Test statistics
Gave up 13 | 600 |16 |80.0 (n=20)
HT Yes A R N P P P Mean £ SD | Mean £ SD |, p
No 13 /650 |12 | 60.0 (min-max) | (min-max)
Yes 5 1250 |4 200 64.8410.3 | 65.847.2
Diabetes -0.374 | 0.708° | Age/Year T on . -0.375 | 0.710°
No 15 1750 |16 | 80.0 gel (48.0-80.0) | (52.0-80.0)
2: Student t-test, °: Mann-Whitney U test, SD: Standard deviation, Min: Minimum, Max: Maximum, HT: Hypertension
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Preoperative anxiety, which negatively affects the Qol, is
more common in patients with previous surgical experience
(3). Patients' expectations for the healing process also affect
the QoL (6,19). Our study revealed that the status of having
previous surgical experience was higher in the intervention
group; however, the expectations for recovery time, SF-36, and
HADS scores were similar in both groups.

ERAS components have been reported to decrease the length of
postoperative hospital stay (7,16,20). Similar to the literature,
our study revealed a significantly shorter length of postoperative
and total hospital stay in the intervention group. However, the
total hospital stay in our study was longer than in the literature
(7,17,20). In Turkey, government health payments cover the
entire treatment process without being affected by the length
of hospital stay. Therefore, most physicians prefer to follow the

recovery process in the hospital. Additionally, as the sample
of the study was 60 years or older, the anesthesia preparation
process was conducted in the hospital. Therefore, preoperative
hospital stay was higher in both groups compared to the
literature (15,18,21). Early mobilization may play a significant
role in decreasing postoperative and total hospital stays.

Djaladat et al. (5) revealed that the complication incidence
decreased in parallel with the length of hospital stay in patients
who underwent ERAS. Moreover, Rivas et al. (21) revealed that
the length of hospital stay was shortened without the risk
of postoperative complications. The current study revealed
no significant difference between the groups in terms of
complication incidence rate. ERAS components that are jointly
applied in research groups are thought to cause similarities
between the groups.

Table 2. Clinical features and data on the postoperative healing process

Intervention (n=20) Control (n=20) Test statistics
Variables Mean + SD Mean + SD

(min-max) (min-max) z P
Length of operation/hour (53601_132) ?340{;%) -1.346 0.178°
Preoperative hospital stay/day 522(;:—?;20) (7130’5_51;0) -1.906 0.057¢
Postoperative hospital stay/day gé)(;‘_i%%) (162(;‘-1%2(‘))) -2.199 0.046°
Total hospital stay/day (1150%_3590] (1190701::533 0) -2.904 0.013°
History of bladder problems/month (1113_%125(; ?230%?;;5) -0.628 0.530°
Intensive care monitoring period/day ?070%172) ?070%1‘1)) -0.793 0.428°
Narcotic analgesic administration/day ?13(;1_3150) 51.?0{21.15.0] -2.221 0.026°
Parenteral nutrition/hour (7222;?0%212'30) ?2850{11630) -1.040 0.298°?
Oral food intake/day :(3120i—1610] ?230{172) -2.292 0.026°
First flatus time/day (3;‘0% 13"”6] ?2%0%17'.%)) -2.495 0.013°
First defecation time/day ?34(;—'_133] ?2701'_%2)) -2.276 0.023?
Nasogastric tube termination/day (217(;—'_15%) ?220’5_%%) -2.496 0.013?
Drain removal/day Cera0) e -0.056 0.956¢
First mobilization time/hour (16301—i1?3%)) (216;01_(18_0] -5.431 0.000°
Mobilization in the first 24 hours after surgery/times (549(;5_%%] (1000%154(')) -5.294 0.000?
Mobilization time in the first 24 hours after surgery/minutes (7205(;5_21%;0] 83322000% -5.039 0.000?
2 Mann-Whitney U test, SD: Standard deviation, Min: Minimum, Max: maximum
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A study that examined the mobilization efficiency in the
intensive care unit after organ transplantation revealed that the
pulse rate was reduced to the normal limits after mobilization
(22). Our study revealed that the pulse rate and blood glucose
levels after mobilization were lower in the intervention group.
Blood glucose levels may be higher in patients who remained
inactive for a long time due to metabolic stress that may occur
after the surgery. Our study revealed that the glucose levels of
all patients were stable before the surgery. Blood glucose value
is decreased in the intervention group due to the increased
energy requirement of muscle tissue during mobilization,
increased use of glucose, and increased insulin sensitivity along
with mobilization. We believe that early mobilization can be
effective in terms of early hyperglycemia control that is induced
by metabolic stress and hepatic glucose metabolism regulation.

Mobilization is of great importance in terms of increasing muscle
strength and function, decreasing the level of dependence, and
providing cardiorespiratory healing and gravitational stimulation
after major surgery without complication (2,3). Postoperative

early mobilization was reported to increase oxygen transport
and reduce the incidence of pulmonary complications (23). Our
study revealed that the values of SPO, with and without oxygen
support measured after mobilization were significantly higher
in the intervention group in parallel with the literature and no
early-stage pulmonary complications were observed in both
groups.

Semerjian et al. (20) revealed that patients were mobilized at
night after surgery and Persson et al. (11) and Arumainayagam
et al. (24) revealed that patients were mobilized within the first
24 h (11,20,24). Guan et al. (16) revealed that patients were
encouraged to get out of bed at least four times a day, 24 h
after surgery (16). Dutton et al. (17) revealed that patients were
sitting up on the bed in the first 48 h after surgery and the
walking exercises were started after 48 h. Mukhtar et al. (18)
revealed that patients were mobilized at least 6 h a day after the
first mobilization. Retrospective (17,18,21,24) and prospective
studies (7,8,15,20) on ERAS protocols in RC treatment were
analyzed; early mobilization procedure was reported to be

Table 3. Vital signs and peripheral blood glucose values before and after mobilization
Intervention (n=20) Control (n=20) Test statistics
Parameter Before/after
mobilization Mean + SD Mean + SD 2/t p
(min-max) (min-max)
128.7+16.9 126.7+17.8 )
, Before (90.0-152.0) (95.0-160.0) -0.298 0.766
Systolic blood pressure/mmHg 17741512 120.6122.6
WA ke ot+ZZ. _ b
After (90.0-140.0) (90.0-170.0) 0.477 0.636
77.7£14.2 72.7+9.2 b
o Before (40.0-94.0) (60.0-91.0) 1334 0.190
Diastolic blood pressure/mmHg 695164 115106
.5+6. Ax10. _ b
After (58.0-80.0) (50.0-97.0) 0.577 0.568
85.9+12.6 83.5+16.0 b
_ Before (68.0-109.0) (60.0-116.0) 0.515 0.609
Pulse/min. 92.0+11.5 101.3+15.3
0+11. 3+15. _ b
After (72.0-118.0) (76.0-137.0) 2.174 0.036
36.6+0.3 36.6+0.4 )
Before (36.0-37.6) (36.0-37.7) -0.399 0.690
Fever/"C 36.5+0.2 36.6+0.4
.010. .00, a
After (36.2-36.8) (36.2-37.6) -0.302 0.763
97.1+1.8 96.8+1.6 a
. Before (94.0-100.0) (94.0-99.0) -0.422 0.673
SPO,/with O, support (%) 98.9:18 968416
It .ot 1. a
After (92.0-100.0) (94.0-99.0) -4.005 0.000
92.6+2.9 92.6+2.7 ,
_ Before (88.0-100.0) (88.0-97.0) -0.096 0.923
SPO,/without O, support (%) 96,1223 933425
42, OxZ. b
After (92.0-100.0) (89.0-98.0) 3.733 0.001
131.4427.0 148.5+42.7 )
Before (107.0-212.0) (98.0-248.0) -1.382 0.167
Blood glucose (mgfdL) 109.8+24.3 139.3+41.7
.0t24. ox4al. a
After (90.0-176.0) (92.0-234.0) -2.441 0.015
2 Mann-Whitney U test °: Student t-test, SD: Standard deviation, Min: Minimum, Max: Maximum
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applied; however, no information was given concerning the
mobilization process in terms of its time, duration, and method.
Our study revealed that patients in the intervention group were
mobilized within the first 16 h following a standard mobilization
procedure differently from the literature. Factors, such as the
length of surgery and the presence of adequate medical staff
for safe mobilization after surgery, were considered.

The literature reported that regaining regular intestinal
functions took a shorter time in patients who underwent ERAS
protocol (4,20). NG tube was reported to be removed in 2.0+0.3
days by Mukhtar et al. (18); on the first day after the surgery
by Arumainayagam et al. (24); and immediately after the
surgery by Saar et al. (15,18,24). The first defecation time in the
literature was reported as 6.1+0.3/days by Mukhtar et al. (18)
and 2.6+0.9/days by Saar et al. (15), Persson et al. (11) revealed
that the time of the first bowel movement was 2 days earlier in
the ERAS group (11). Moreover, Frees et al. (7) pointed out that
the first defecation time was shorter in enterally fed patients.
Our study revealed that the first defecation time was 4.4+1.5
days (intervention group), similar to the results of Frees et al.
(7) and Mukhtar et al. (18) and it was 1.5 days shorter in the
intervention group (5.7+2.1 days/control group) as in Persson et
al. (11). Our findings suggest that early mobilization contributes
to the early motility of bowel and NG tube removal.

Karl et al. (8) revealed that QoL was better on the third and
seventh days after surgery in patients who underwent ERAS
protocols. Porserud et al. (10) revealed that patients who were
included in the exercise program had higher scores at functional
capacity and physical area dimensions of QoL. Our study
revealed that QoL was significantly better in the intervention
group in terms of physical function, physical role difficulty, and
general perception of health in the first month. In the third
month after surgery, the scores of physical and emotional
role difficulty, vitality, mental health, and general perception
of health subdimensions were significantly better in the
intervention group. RC treatment has a significant effect on QoL
in patients who underwent RC in the early postoperative period.
The disappearance of the difference that was observed in the
physical function subdimension of QoL in the first month could
be explained by the healing effect of the ERAS components
jointly applied in both groups. Standardized ERAS protocols
improve patient satisfaction and QoL in addition to improved
clinical patient outcomes (6). Additionally, the inclusion of
patients' relatives in the care planning will have positive effects
on the healing process (25).

Rivas et al. (21) revealed that ERAS may have a positive effect
on patients who underwent RC and only with multidisciplinary
teamwork. Our multicenter study revealed that great importance

Table 4. Preoperative SF-36 quality of life and HADS scale score distributions
Intervention (n=20) Control (n=20) Test statistics
Score distributions Mean + SD Mean + SD "
(min-max) (min-max) p
SF-36 physical function (724;’0%2110'3_0] ?01_'05_%%_%] -0.992 0.321°
SF-36 physical role difficulty (305&?_4—;%%3) (2025_”—;%%8] ~1.190 0.234°
SF-36 emotional role difficulty ?(; 07_1;?)%%) ?&?_ﬁggé] -0.710 0.478°
. 47.8+22.7 44.3+22.5 ,
SF-36 vitality (5.0-80.0) (10.0-80.0) 0.489 0.627
SF-36 mental health o 970) o toe) 0.502 0.618°
SF-36 social functioning ?102'0;21%50] ?Oz(iﬁf)g?)] 1.502 0.141°
. 48.5+25.4 56.5+38.2 \
SF-36 pain (10.0-100.0) (0.0-100.0) -0.746 0.445
SF-36 general perception of health (537580%;%%) ?1%80%310'%] 1.816 0.777°
. 19.9+2.9 20.3+2.4 b
HADS-anxiety (11.0-23.0) (15.0-24.0) -0.270 0.978
. 18.2+2.4 18.4+2.1 o
HADS-depression (15.0-24.0) (14.0-22.0) -0.285 0.777
38.0+4.2 38.6+3.0 s
HADS-total (27.0-46.0) (33.0-45.0) -0.552 0.605
@ Student t-test, ®: Mann-Whitney U test, SD: Standard deviation, Min: Minimum, Max: Maximum, HADS: Hospital anxiety and depression scale
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Table 5. Postoperative SF-36 quality of life and HADS scale score distributions

Intervention Control Test statistics
Score distribution Mean + SD Mean + SD
(min-max) (min-max) z p

SF-36 physical functioning ?1150(;!—17%‘(‘)] [2(;5(?_%;65 -2.409 0.016°
SF-36 physical role difficulty (13_'331525 [3(')’_30%%;0) -2.044 0.041°
SF-36 emotional role difficulty (3(;07_1%%6] [15’03_%%27; -1.406 0.160?
SF-36 vitality o) 00 o 1813 0.070°

o | SF-36 mental health o) et -1.820 0.069°

=

% SF-36 social functioning (2015_?025 [1058_151725? -1.501 0.133?

= | SF-36 pain ?332'?5_ 1632'.75) 5342'%_ 173;15) -0.260 0.795°
SF-36 general perception of health ?28(-)?2;1—1616.76) [211(?315601) -3.243 0.001°
HADS-anxiety (211;;{22';0) [2104?'0{351_0) -0.575 0.565°
HADS-depression (2107'.10%22'1.0) [210&;.30{22.2.0) -0.151 0.880°
HADS-total ataso) (36.0-450) -0.589 0.556¢
SF-36 physical functioning (7:0301'_1)%%) ?foooijg(())o) -1.922 0.055°
SF-36 physical role difficulty (78(;_1;?610%] ?0205_1;%)?)%) -2.838 0.005*
SF-36 emotional role difficulty (703(%3?)?)] ?g)(?-ﬁ%?)?)) -2.765 0.006°
SF-36 vitality o e 0) 50200) -3.931 0.000¢

s SF-36 mental health ?36%0%1110'3.0) ?3050{%%_%) -3.699 0.000

=]

§ SF-36 social functioning ?15205%;;55) ?28580{1313) -2.486 0.013?

= | SF-36 pain (20.0-50.0) 77 1633 0.112¢
SF-36 general perception of health ?240301'_13%%) [3280001'_13%%) -4.073 0.000°
HADS-anxiety (2127'.304-’_12'57.0) [21050’—'_22'30) -1.588 0.1128
HADS-depression (1184'1?0*_-—12.??.0) [1186(_)01-12;_0) -0.086 0.932°
HADS-total éofoi_ig 0 [3383'%’{1';_0) -1.282 0.200°

2 Mann-Whitney U test, SD: Standard deviation, Min: Minimum, Max: Maximum, HADS: Hospital anxiety and depression scale

was attached to the multidisciplinary teamwork for the surgeons Study Limitations

who perform the surgery and the nurses responsible for clinical

The limited number of patients for 3 years due to patients who

care to cooperate with the dieticians, physiotherapists, and all had to be excluded from the study can be considered as the
other health professionals.

limitation of the current study. Additionally, the intervention
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group was encouraged for early mobilization by the research
team, which created a sense of exclusiveness and worthiness in
the patients and their relatives, thus they were more actively
involved in the process. More frequent communication with the
researcher upon the request of the patients in the intervention
group might have positively affected the responses to the
surveys in the long run.

Conclusion

Early mobilization could be safely performed in patients who
underwent RC and ileal diversion following the standard
procedure, which has positively contributed to the healing
process and improved their QoL.

Standardized ERAS protocols are needed to provide optimal
supportive care in patients who underwent RC. More multicenter
prospective randomized controlled studies with larger samplings
are needed to evaluate different components of ERAS protocol
in different countries.
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What’s known on the subject? and What does the study add?

Most of the studies done in the past show that with all other intraoperative and postoperative parameters being comparable between robotic
and laparoscopic pyeloplasty, only total operative time and total blood loss happen to be both clinically and statistically significantly lesser
in robotic pyeloplasty. Our study shows that in the experienced hand, only total operative time happens to be clinically and statistically
significantly lesser in robotic pyeloplasty whereas, total blood loss is not clinically significantly lesser.

A st aC T

Objective: A surge in the easy availability of robotic platforms has resulted in numerous surgical procedures, which were previously done using
an open or conventional laparoscopic approach, are now being done using robots worldwide. A prospective randomized study was conducted to
compare surgical and functional outcomes of conventional laparoscopic pyeloplasty with robotic-assisted pyeloplasty.

Materials and Methods: Patients who require pyeloplasty who presented to our institute between June 2015 and March 2018 were randomized
into a robot-assisted or conventional laparoscopic pyeloplasty group. Common steps included a lateral trans-peritoneal approach, intraoperative
antegrade double-J stent placement, stent removal at 4 weeks postoperative, and Diethylene Triamine Penta Acetate renogram at 4 weeks post stent
removal. Records of intraoperative and postoperative variables were maintained for all patients. The comparison of continuous numerical data was
done using the Independent t-test and categorical non-numerical data using the chi-square (x?) test. P-values of <0.05 were considered significant.

Results: This study includes 58 patients who were randomized into two groups with 29 patients each. No significant difference was noted for
postoperative variables, such as the visual analog score for pain, drain placement duration, hospitalization duration, and time to return to daily
activity. Intraoperative variables, such as total operative time (148.56 minute vs. 114.28 minute, p-value=0.001) and intraoperative blood loss (68.4
mL vs. 59.2 mL, p-value=0.001) were significantly lesser and favored robot-assisted pyeloplasty over conventional laparoscopic pyeloplasty.

Conclusion: In favor of robot-assisted pyeloplasty, both statistically and clinically intraoperative time was lesser, but intraoperative blood loss was
lesser only statically and not clinically.

Keywords: Laparascopic pyeloplasty, robotic pyeloplasty, congenital ureteropelvic junction obstruction
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Introduction

The management of ureteric pelvic junction obstruction (UPJO) has
dramatically evolved over the past two decades. Laparoscopy has
largely replaced open pyeloplasty and has become the standard of
care for primary UPJO (1,2). However, conventional laparoscopic
pyeloplasty (CLP) remains a technically demanding procedure that
requires advanced intracorporeal suturing skills (3).

The availability of robotic platforms has altered the way
urologists approach various complex reconstructive procedures.
The need for precise intracorporeal suturing makes pyeloplasty
a likely procedure, which would benefit from robotic assistance.
Therefore, this randomized study aimed to compare functional
and surgical outcomes following CLP and robot-assisted
laparoscopic pyeloplasty (RALP) to explore this issue.

Materials and Methods

The study was conducted between June 2015 and Mar 2018 in a
tertiary care center in Northern India. All patients of congenital
UPJO presenting with pain, recurrent urinary tract infection,
secondary renal calculus, or deteriorating renal function were
randomized and recruited. Patients with secondary/recurrent
UPJO were excluded from the study. The primary objective was to
compare the success rate of the procedures between the two groups
by demonstrating non-obstructed drainage and postoperative
symptom resolution, with secondary objectives to compare surgical
parameters like total operative time, total blood loss, intraoperative
complications, postoperative pain, and durations of drain
placement, hospitalization, and return to daily activity.

Statistical Analysis

Descriptive statistics were used to characterize the demographic
data, laterality of obstruction (right/left), indication of surgery
(pain, incidental detected), intraoperative finding, complications
and success of surgery. Mean and standard deviation was used
for quantitative continuous variables. Categorical non numerical
data analysis was done with chi square test. The p value of <0.05
was considered statistically significant.

Catering to an alpha error of 5% and power of study as 80%, a
sample size of 50 cases (25 cases in each group) was calculated.
The feasibility of 10% lost to follow-up was factored in, thus we
enrolled 58 cases in total (29 cases each group).

This single-center prospective randomized controlled trial
randomized patients (1:1) using computer-generated random
numbers into the two groups. Random numbers were generated
using the RAND function of MS Excel. They were divided into
two equal groups. The results were kept in serially numbered,
sealed, opaque envelopes. These envelopes were kept with a
third person. Once the patient was enrolled, a call was given

to the third person to ascertain the group. Both surgeon and
patient were informed about the technique only on the morning
of the surgery, thus making it a double-blinded study.

The approval of the institutional ethical committee was obtained
(Army Hospital (R & R), Delhi Cannt, approval number: 75/2015,
date: 30.08.2015). Written informed consent was taken from all
patients. Preoperative data recorded included age, sex, obstruction
laterality, surgery indication, clinical abdominal findings,
hemoglobin, blood urea, and serum creatinine levels. Anatomical
radiological evaluation in ultrasonography and functional
radiological evaluation in intravenous urography and Diethylene
Triamine Penta Acetate (DTPA) renogram were also performed.

All surgical procedures were performed by consultants with
equivalent experience. All surgeries were performed under
general anesthesia in full lateral position after antibiotic
prophylaxis administration (third-generation cephalosporin).
Retro-grade pyelography was done before each surgery. Pneumo-
peritoneum was created using the veress needle technique. For
RALP, one camera and two robotic arms of the four-arm da Vinci
Si surgical system were used with one additional 10-mm port
for the assistant for suctioning or passage of suture materials
and another 5-mm port for liver retraction (if required on the
right side) (Figure 1). For CLP, one 10-mm camera port and
two working ports were used (one 10 mm and another 5 mm)
(Figure 2). All patients underwent Anderson Hynes dismembered
pyeloplasty using 4-0 vicryl sutures and intra-operatively
antegrade Double-J stent (DJS) placement. Intra-operatively
recorded parameters included the nature of the obstruction,
surgery duration, blood loss, intraoperative complication, and
instances involving conversion to an open approach. At the
end of the procedure, a 20 French Foley catheter and 26 French

Robotic Working Al

,/

k4 B

Assistant Port T '-
-

Port for Liver Retraction *

Figure 1. Port placement for right-sided robot-assisted pyeloplasty. *5-
mm port used for right-sided pyeloplasty to retract the lobe of the liver
(If required). T10-mm assistant port used for suction and passage of suture
material
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abdominal drains were placed in each case. Foley catheter was
removed on a postoperative day (POD) 3 or 4. The abdominal
drain was subsequently removed, once the drain output was less
than 30 milliliters per day for two consecutive days.

In the immediate postoperative period, patients were monitored
for any surgical complication, pain severity, which was assessed
using the visual analog score (VAS) for three consecutive
days, analgesia requirement (injection of tramadol at 50 mg
intravenous was administered if patients had VAS of 2 or more
on that day), hospital stay duration, drain placement duration,
and time to return to daily activity.

Patients were followed up at 2 (for DJS removal) and 4 months
(for DTPA scan) post-operatively. Additionally, a note was made
of any postoperative complications.

Our study revealed a 100% success rate in both groups, which was
defined by resolution of patient's symptoms and demonstration
of non-obstructed drainage on postoperative DTPA scan.

Results

Thisstudy included 58 patients with congenital UPJO (29 patients
in each group) who underwent surgical management during the
study period at our center. Complete data were available for all
patients at the end of the study period. Basic demographic data
are shown in Table 1. No statistically significant difference was
found between the two groups concerning age, sex distribution,
and obstruction laterality. Our study revealed a marginally
higher percentage of patients who presented with symptoms
in the CLP group compared to the RALP group; however, this
difference also was statistically insignificant.

Among the intraoperative variables (Table 1), crossing vessel
was relatively more frequently seen in the RALP group, but

i e
Working Port (10 mm) * |

) v

-
e

Working Port (5 mm) *

i’

Camera Port (10 mm)

Figure 2. Port placement for left-sided laparoscopic pyeloplasty. *5-mm port
used by the surgeon for holding tissue. 110-mm port used for passage of
needle with suture material, suction, etc.
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generally, aperistaltic/stenotic segment was noted as the
most common etiology of obstruction in both groups. This
variable was statistically insignificant in our study. The mean
total operative time in the CLP group, which included time for
pneumo-peritoneum creation, port placement, and surgical
procedure, was noted as 34.28 min more than the RALP
group, which includes time for pneumo-peritoneum creation,
port placement, docking time, console time, and undocking
time. Similarly, the total blood loss in the CLP group was
noted as 9.2 mL more than the RALP group. Reduction in
both intraoperative time and blood loss was statistically
significant and in favor of the RALP group. No intraoperative
complications or conversion to an open approach was noted
in either of the groups.

Among the postoperative variables (Table 2), the VAS score
on POD 1/2/3, number of days of analgesia requirement, days
of abdominal drain placement, hospitalization duration, and
days required to return to daily activity were comparable and
statistically insignificant between both groups. In both groups,
no postoperative complications were noted, and all 29 cases in
both groups demonstrated a non-obstructed flow pattern on
follow-up with DTPA scan after 4 months.

Discussion

One of the most significant advances in the surgical field of the
twenty-first century has been the introduction of laparoscopic
surgery. Compared to open surgery, the major advantages
of laparoscopic surgery include better cosmetics, lower

Table 1. Preoperative and intraoperative characteristics

Characteristics CLP RALP p-value
Number of patients 29 29 -

Age in years 35.44+10.25 | 33.96+8.85 0.58
Sex (female/male) 13/16 10/19 0.38
Side (left/right) 13/16 17/12 0.25
Presentation

Incidentally detected 7 8 0.73
Symptomatic (Pain) 22 21 0.73

Intraoperative finding

Crossing vessel 8 10 0.52

Aperistaltic/stenotic

21 19 0.52
segment

Total operative time 148.56+15.15 | 114.28+12.98 | 0.001

(minutes)

Total blood loss 68.4+7.86 | 59.249.8 0.001
(milliliter)

Intra-op complications Nil Nil -

CLP: Conventional laparoscopic pyeloplasty, RALP: Robot-assisted laparoscopic
pyeloplasty
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Table 2. Postoperative comparison
Characteristics CLP RALP
4.86+0.33
2.84+0.40
1.26+0.41
2.08+0.27
4.16+0.62
5.16+0.85

p-value
4.66+0.51 0.1
2.78+0.32 | 0.56
1.14+0.36 | 0.28
2.04+0.20 | 0.56
3.96+0.67 | 0.28
4.96+0.88 | 0.42

VAS on post op day 1

VAS on post op day 2

VAS on post op day 3

Days analgesia Given

Days drain kept

Total hospitalization (Days)

Return to daily activity (Days) | 20.4+2.6 | 20.2+2.4 0.8
Post op complication Nil Nil -
Success of surgery 100% 100% -

CLP: Conventional laparoscopic pyeloplasty, RALP: Robot-assisted laparoscopic
pyeloplasty

postoperative pain, reduced intraoperative blood loss, reduced
hospital stay duration, and early return to daily activities despite
having similar functional and oncological outcomes. A few of the
major limitations of laparoscopic surgery are counter-intuitive
and scaled-up movements, ergonomically tiring for surgeons,
and lack of three-dimensional vision. All these ultimately lead
to a steep learning curve.

With the introduction of robotic platforms in urology since the
early 2000s, many of these limitations have been overcome. The
major advantages of robotic surgery compared to laparoscopy
include three-dimensional vision, elimination of tremors, and
a better range of movements. With the wider availability of
robotic devices, an increasing number of procedures, which were
initially done using laparoscopy, are now done using robotic
platforms worldwide with excellent outcomes. However, the
limitations with robotic surgery include the associated higher
costs and requirement of larger space in the operating room.

A recent systematic review and meta-analysis by Autorino et al.
(4) confirmed that laparoscopy represents an effective and less
invasive technique of pyeloplasty, but RALP is likely to emerge
as the new minimally invasive standard of care wherever robotic
technology is available due to its precise suturing and shorter
learning curve. Previous studies compared RALP with CLP and
revealed advantages in RALP in respect of total operative time,
intraoperative blood loss, and length of hospitalization but
revealed comparable results for postoperative complication and
success rate (5-7).

A statistically significant difference was found in the mean
total operative time of 34.28 min favoring the RALP group in
our study. This finding was found consistent with other studies
in the literature. Hemal et al. (6) (98 min in RALP vs. 145 min
in CLP), Kumar and Nayak (8) (129 min in RALP vs. 150 min
in CLP), and Pahwa et al. (9) (141.73 min in RALP vs. 191.56
min in CLP) also demonstrated statistically significant reduction
favoring the RALP group in their respective studies. The reduced

operative time in the RALP group is probably due to the better
three-dimensional vision, tremor elimination, and better range
of movements compared to the CLP group.

Our study revealed a statistically significant reduction in the total
blood loss favoring the RALP group. Similarly, other studies in
the literature have demonstrated similar findings. Hemal et al.
(6) (40 mL in the RALP vs. 101 mL in the CLP group) and Pahwa
et al. (9) (46.37mL in the RALP vs. 55.24 mL in the CLP group)
demonstrated a statistically significant reduction in the total
blood loss favoring the RALP group (6,9). We feel that the reduced
blood loss in the RALP group is associated with better vision,
which results in more accurate dissection and precise hemostasis.

Additionally, in our study, we did not find any statistically
significant difference between VAS scores between the two
groups on POD 1/2/3. Pahwa et al. (9) demonstrated comparative
postoperative pain scores between both the groups (4.77 in the
CLP group and 4.16 in the RALP group). Likewise, Riachy et al.
(10) involved the pediatric population and revealed comparable
pain scores between the two groups.

Our study revealed a comparable mean number of days of
keeping the abdominal drain following the surgery between the
two groups. Consistent with our findings, Kumar and Nayak (8)
(1.36 days for CLP vs. 1.58 days for RALP) and Pahwa et al. (9)
(2.68 days for CLP vs. 2.03 days for RALP) also demonstrated
comparable results. The requirement of longer duration of drain
placement in our study (4.16 days in RALP versus 3.96 days in
CLP) compared to the above-mentioned studies was due to the
removal of drain only when the output was <30 mL per day for 2
consecutive days (as per our institutional protocol), whereas the
drains were removed once the output was <50 mL over 24 h in
both other studies.

Our study revealed a comparable number of hospitalization
days between both groups. Similarly, Kumar and Nayak (8) (2.90
days for CLP vs. 2.89 days for RALP) and Pahwa et al. (9) (3
days for CLP vs. 2.45 days for RALP) found comparable results.
Contrary to these findings, Braga et al. (11) revealed that the
hospital stays in the RALP was significantly lesser than the CLP
group, (weighted mean difference: -0.5 days; 95% confidence
interval: -0.6-0.4; p<0.01). The longer average duration of
hospital stays in our study compared to the above-mentioned
studies was attributable to the longer duration of abdominal
drain placement in our patients.

The number of days required for the patient to return to daily
activity was similarly comparable between the two groups in
our study. We could not find any other study in literature which
compared CLP and RALP concerning return to daily activity;
however, Lasmar et al. (12) revealed that the time to return
to normal activities following CLP ranged from 10 to 28 days
(median 15 days).
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In both, groups in our study, no intraoperative or postoperative
complication and requirement for conversion to open approach
were found. Similarly, Gettman et al. (5) and Kumar and
Nayak (8) demonstrated no intraoperative complications or
requirement for conversion to an open approach. Pahwa et al.
(9) revealed a complication rate of 11.4% in the CLP group and
8% in the RALP group, all of which were Clavien grade one or
two, mainly prolonged drain output, UTI, and gut injury.

Our study had a 100% success rate for both groups. Similarly,
Kumarand Nayak (8) revealed a 100% success rate for both groups
in their study. Other studies revealed comparable outcomes
between the two groups, with Gettman et al. (5), demonstrating
no recurrence following the RALP group versus one recurrence
following the CLP out of 30 cases in each group at 18 months
postoperative follow-up and Pahwa et al. (9) demonstrated
recurrence in one case each out of 30 in both groups. All these
studies, like ours, confirm the comparable functional outcome
for both modalities of treatment if meticulously performed.

Study Limitatons

The limitation of our study include the small sample size and the
fact that the operating surgeons already had vast experience
and were well versed in laparoscopic pyeloplasty at the start
of the study, but due to the recent installation of Da Vinci Si
Robotic surgical platform at our institute, the experience of the
whole team in robotic procedures were limited, which could
lead to a bias and inadvertently increased operative time in the
RALP group at least during the first half of our study.

Conclusion

Finally, our study revealed a statistically significant reduction in
both; however, the total operative time and intraoperative blood
loss favoring RALP, of these only a reduction of intraoperative time
by 34.28 min favoring RALP were clinically significant, whereas
marginally lesser intraoperative blood loss by 9.2 mL favoring
RALP was not clinically significant. All other postoperative surgical
and functional parameters were comparable in both groups. Our
study results were consistent with previously published studies as
expected since, ultimately, robotic assistance refines laparoscopy
in terms of precision of suture placement and tissue dissection
and unchanged basic surgical approach.
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What’s known on the subject? and What does the study add?

The literature presents a gap when it comes to the trends and outcomes of sacral neuromodulation (SNM) globally, especially in the Middle
East. This study evaluated the trends and outcomes of SNM in our patient population. The study could be an incentive for larger multicenter
studies. Exploring the outcomes of SNM on a larger scale will improve the procedure.

Abstract E T

Objective: Sacral neuromodulation (SNM) is a validated treatment for overactive bladder syndrome and chronic non-obstructive retention. In Saudi
Arabia, SNM is gaining popularity. It improves patient outcomes and eliminates the associated stigma with refractory urine retention. This study
aimed to assess the trends and outcomes in patients with SNM in King Abdulaziz Medical City.

Materials and Methods: This retrospective cohort study targeted adult patients who underwent an SNM device implantation between January 1,
2016, and January 1, 2021. Frequency and percentage were used to display the categorical variables and minimum, maximum, mean, and standard
deviation for the continuous variables.

Results: Of the 28 patients, 13 (46.4%) were males and 15 (53.6%) females. The mean age was 37.14+14.62 years. The most frequent indication
was idiopathic bladder dysfunction (28.6%, n=8). The first stage success rate was 53.6%, of which 42.9% had the device permanently implanted
in the second stage. The overall complication rates were 66.6% and 42.84% for device change and electrode change, respectively, with the most
frequent complications as device protrusion and dislocation after device change (n=1, 33.3%) and urinary tract infections after electrode change
(n=3, 21.42%).

Conclusion: The complication rate was similar to the literature. However, the first stage success rate was lower than the reported local and
international rates. Regular documentation before and after implantation is important to gather data for future studies. Exploring the outcomes of
SNM on a larger scale will improve preoperative, perioperative, and postoperative care, thereby supporting more patient satisfaction.

Keywords: Sacral neuromodulation, neurourology, bladder dysfunction

rectify overactive bladder (OAB) dysfunction in 2012 (1). SNM
has become a popular option for refractory OAB over the

Introduction

Since its introduction in the 1990s, sacral neuromodulation
(SNM) has been a beneficial treatment for chronic dysfunction
of the urinary system, the bowels, and the pelvic floor. The first

last 20 years and is an effective treatment for OAB and urge
incontinence, resulting in a decreased number of voids, increased

sacral SNM implantable systems were approved in 1997 by
the Food and Drug Administration for urgency incontinence.
According to the provided data by the American Board of
Urology, SNM procedures constituted 76% of surgeries to

bladder holding capacity, normal bladder residual volume, and
fewer leakage episodes. It has led to a higher quality of life,
lower depression rate, and better quality of sleep (2). Globally,
>150,000 procedures have been performed (2).
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SNM is an approved and validated treatment for OAB syndrome,
chronic non-obstructive retention, and chronic pelvic pain. A
literature review that assessed the current evidence available
about SNM reported it as a safe and effective third-line
treatment. The overall success rate ranges from 43% to 85%.
Due to the invasive surgical technique and the presence of a
permanent implant, SNM has a relatively high surgical revision
rate, ranging from 9% to 33% (3). The most prevalent reported
complications to include pain at the implant site (15-42%),
followed by lead migration (4-219%), pain at the lead site (5.4-
19%), leg pain (18%), and infection (5.7-6.1%) (3). The quality
of studies related to SNM is generally low due to insufficient
randomized controlled trials, and are mostly prospective
observational studies with mid-term follow-up.

In Saudi Arabia, SNM is gaining popularity because it improves
patient outcomes and eliminates the associated stigma with
refractory urine retention (non-obstructive), OAB, chronic
pelvic pain, chronic constipation, and fecal incontinence. This
study aimed to assess the trends and outcomes of patients who
received SNM at King Abdulaziz Medical City (KAMC).

Materials and Methods

This retrospective cohort study was conducted at KAMC, Riyadh,
Saudi Arabia. All patients who underwent SNM implantation
from January 1, 2016, to January 1, 2021, were included. Patients
younger than 14 years and those with SNM implantation in a
different hospital and followed-up at KAMC were excluded.

Thevariables, including demographicinformation, comorbidities,
diagnosis, SNM indication, failure or success at the first and
second stage of implantation, number of changes done in the
time interval, and complications post-change, were extracted
from the BESTCare system (ezCareTech, South Korea).

The Institutional Review Board of King Abdullah International
Medical Research Center, the Ministry of National Guard-

“

Percentages

Medically Free Type I Diabetes  Chronic kidney disease  Hypertension Dyslipidemia
=16 =3 =3 2

Figure 1. Presence of Co-morbidities among the participants
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Health Affairs, Riyadh, Kingdom of Saudi Arabia, approved the
study with the approval number NRC21R/095/03. The patients'
confidentiality and anonymity were ensured, as serial numbers
replaced the medical record numbers. The data was accessed
and used by only the research team.

Statistical Analysis

The data were entered in Microsoft Excel 2019 (Microsoft
Corporation, WA, USA), and the statistical analysis was done
with the Statistical Package for the Social Sciences version
23.0 (IBM Corporation, NY, USA). Frequency and percentage
are used to display the categorical variables and the minimum,
maximum, mean, and standard deviation to display the
continuous variables.

Results

The sample size was realized as 28 patients (n=28). Table 1
displays the sociodemographic profile of the sample. Almost
half (n=13, 46.4%) were males and 15 (53.6%) females. The
minimum age was 17 years and the maximum was 73 years,
with a mean of 37.14+14.62 years.

Figure 1 displays the comorbidities occurring in the sample.
More than half (n=16, 57.1%) of the patients were medically

Table 1. Sociodemographic profile of patients (n=28)
Demographical characteristics ‘ n ‘ %
Gender

Male 13 46.4
Female 15 53.6
Age

Mean 37.14

Standard deviation 14.62

Minimum 17

Maximum 73
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free, 3 (10.7%) had type 1 diabetes, 3 (10.7%) had chronic kidney
disease, 2 (7.1%) had hypertension, 2 (7.1%) had dyslipidemia,
1 (3.6%) had congestive heart failure, 1 (3.6%) had generalized
anxiety disorder, 2 (3.6%) had peripheral vascular disease, 1
(3.6%) had type 2 diabetes, and 1 (3.6%) had cerebrovascular
accident.

Figure 2 presents the patients' diagnoses. The highest proportion
(n=8, 28.6%) was idiopathic bladder dysfunction, followed by 6
(21.4%) with neurogenic bladders due to a spinal cord injury, 4
(14.3%) with OAB, 2 (7.1%) with urinary incontinence, 2 (7.1%)
with chronic urinary retention, 2 (7.1%) with spina bifida,
2 (7.1%) with dysfunctional voiding, 1 (3.6%) with Fowler
syndrome, and 1 (3.6%) with chronic interstitial cystitis.

Table 2 demonstrates the trials done with the patients and the
outcome. More than half (n=15, 53.6%) had a successful first
trial. The second stage trial was not performed in 16 (57.1%)
and was successful in 12 (42.9%) patients.

Table 3 illustrates the device change history. A small proportion
(n=3, 10.7%) of the sample had one device change, with the
majority (n=25, 89.3%) never requiring a device change. The
device change for the first patient was performed after 28
months and was complicated by the device protruding from
the incision site, with minimal discharge. The second patient
was after 42 months, complicated by the bulging of the device

Table 2. Trials and their outcome (n=28)

Question ‘ n ‘ %

Trial at first stage

Succeeded 15 53.6
Failed 13 46.4
Trial at second stage
Not done 16 57.1
Succeeded 12 429
35
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with pain around the device are and mild tenderness. The third
patient interval was not recorded; however, no complication
was associated with this device change.

Table 4 displays the battery change history. The majority (n=26,
92.8%) did not require a battery change, 1 (3.6%) patient had
a battery change once and another 1 (3.6%) twice. The single
battery change of the first patient occurred at 60 months and
was not associated with complications. The first of the two
battery changes in another patient was done at 24 months,
without complications, and the second was done after 24
months, without complications.

Table 5 shows the electrode change/readjustment history. The
majority of the sample (n=25, 89.2%) never had an electrode
change/readjustment; however, 1 (3.6%) had it twice, 1 (3.6%)
three times, and another 1 (3.6%) 9 times.

Table 3. Device changes history (n=28)

Question ‘ n ‘ %
How many device changes were done?

None 25 89.3
1 3 10.7

Patient 1 with device changes

Time Interval 28 months

Device protrusion from incision

Complication incidence site with minimal discharge

Patient 2 with device changes

42 months

Bulging of the device, with pain
around the device and mild
tenderness

Time Interval

Complication incidence

Patient 3 with device changes

Time Interval Not documented

Complication incidence None

M [

Overactive bladder
(n=4)

Neurogenie bladder

Spinal cord injury
(=% (=6

Figure 2. Diagnosis of the patients

Urinary incontinence  Chronic urinary retention Spina bifida

Dysfunctional voiding ~ Fowler syndrome  Chronic Intirsttial cystitis
(=2 (=1 (=1
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The patient who required two electrode changes/readjustments
had the first due to a history of trauma at the site of the device,
which after the patient complained of an interrupted stream, at
3 months, without complications. The second was due to device
erosion and malfunction at 9 months, without complications.

The second patient who required three electrode changes/
readjustments had the first due to device displacement at 1.5
months, the second due to electrode displacement, causing a
feeling of hesitancy and not feeling the vibrations at 21 months,
and the third due to electrode displacement at 25 months, all
without complications.

The third patient who required nine electrode changes/
readjustments had the first due to pain at the site of the device
at 12 months, with urinary incontinence; the second due to
urinary incontinence at 4 months, with urinary tract infection;
the third due to device erosion after 2 months, with urinary tract
infection; the fourth due to a superficially palpable device after
4 months, with pain; the fifth due to electrode displacement at
7 months, with exposed wire from the incision site and minimal
discharge; the sixth due to an exposed wire after 1.5 months,

Table 4. Battery change history (n=28)

Question ‘ n ‘ %

How many battery changes were done?

None 0 92.9
1 1 3.6
2 1 3.6
Patient 1 with battery change once

Time interval 60 months
Complication incidence None
Patient 2 with device changes twice

Time interval in first battery change 24 months
Complication incidence in first battery change None

Time interval in second battery change 24 months
Complication incidence in second battery change | None

0

50

30

Percentages

without complications; the seventh due to lower leg numbness
triggered by turning the device on after 12 months, without
complications; the eighth due to the protrusion of the device
after 11 months, without complication; and the ninth due to
the protrusion of the device at 1.5 months, with urinary tract
infection.

Figure 3 displays the rate of postoperative revisits. The revisits
were due to a device change in 3 (10.7%) patients, battery
change in 3 (10.7%), and electrode change/readjustment in 14
(50%).

Figure 4 demonstrates the complication rate in patients who
had a device change. The overall rate of complications was 2
(66.6%). Device protrusion from the incision site, with minimal
discharge, occurred in 1(33.3%) patient and the second (33.3%)
due to devise bulging, with pain around the device and mild
tenderness.

Figure 5 illustrates the complication rate in the group with an
electrode change/readjustment. The overall rate of complications
was 6 (42.84%), of which 3 (21.42%) had urinary tract infection,
1 (7.14%) urinary incontinence, 1 (7.14%) pain, and 1 (7.14%)
exposed wire from the incision site, with minimal discharge.

Discussion

The current study presents an overview of the experience and
follow-up in patients with SNM in Saudi attending KAMC. The
mechanism of action of SNM and the clinical outcome of the
therapy remained controversial in the literature; however, the
results support the persistent clinical advantage of SNM, as
reported in many studies (4-7). Many reports vary in terms of
an association between the demographic characteristics, such
as age and gender, and SNM outcome (4-7). In terms of gender,
studies in the United States of America (USA) and China reported
similar outcomes in patients of both genders (5,6). However, a
study done in Iraq reported a difference in the SNM outcome,
with females having better outcomes than males. This finding

Device Exchange
(n=3)

Battery Exchange

Electrode Exchange / Readjustment
(n=3) (n=14)

Figure 3. Overall rate of post-op revisits for device exchange, battery exchange and electrode exchange/readjustment
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could be attributed to the different indications for the SNM
in the two gender groups (8). The current study revealed that
gender distribution was equally proportioned, with 13 (46.4%)
males and 15 (53.6%) females, contrary to what is reported
in the literature. In Kuwait, the experience of the only center
performing SNM reported a major female predominance (81%)
(9). Similarly, a study in the Netherlands reported a female
predominance of 83% in the sample (7). These differences could
influence the success rate in both genders. In terms of age, the
study's sample had a mean age of 37.14+14.62 years, consistent
with the samples reported in the literature (7,9,10).

The current study revealed that the most prevalent pathologies
that indicated SNM include idiopathic bladder dysfunction,
spinal cord injury, and OAB, which was diagnosed in 8 (28.6%),
6 (21.4%), and 4 (14.3%) patients, respectively. A tertiary center
experience in Riyadh, Saudi Arabia, reported the only indication
for SNM as idiopathic urinary retention (10). Another study in
Iraq reported slightly similar figures, with the idiopathic etiology
as the most prevalent pathology, followed by neurological
disease and spinal cord pathology (excluding complete spinal
cord injuries) in 54.20%, 45.8%, and 29.2%, respectively (8).

35

333

Percentages

Device protrusion from incision site with minimal discharge
(n=1)

Figure 4. Complication rate among participants with device exchange

25

21.42

20

Percentages

Urinary tract infection vi
(=3) m=1)

Similar figures were reported in an ltalian study, with idiopathic
bladder dysfunction as the most frequent (11).

Regarding the success rate of SNM, the first stage success
rate was 53.6%, of which 42.9% had the device permanently
implanted in the second stage. The rate is lower than the
rates reported in the literature. Locally, a study done in
Riyadh reported a higher success rate of 88% after the first
stage implantation. Internationally, a Brazilian study reported
similar findings with a success rate of 83.3% for the first stage
implantation, and the pulse generator was implanted in the
whole group (12). This high rate of success, compared to the
present study, could be explained by several possibilities, such
as insufficient pre-implantation sensitivity, disease severity
and type, patient mentality, and socio-medical history. This is
reflected in the Netherland study with a significant association
between the late loss of therapeutic outcome and a history of
former psychiatric complaints (13). None of the participants in
both studies had lower urinary tract symptoms (LUTS) secondary
to spinal cord injury, as an indication for SNM. However, studies
done in Switzerland and Iraq included patients with spinal cord
injuries and reported a first stage success rate of 67% and 70%,

33.3

Bulging of the device, with pain around the device and mild
tenderness

(n=1)

Figure 5. Complication rate among participants with electrode exchange/readjustment
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Table 5. Electrode change/readjustment history (n=28)

Question n %
Number of replacement/readjustments of electrodes done

None 0 89.2
2 1 3.6
3 1 3.6
9 1 3.6

Patient 1 with electrode change for two times

Indication for electrode change/readjustment in the first time

Trauma at the site of the device followed by an interrupted stream

Time interval in the first time

3 months

Complication incidence in the first time

None

Indication for electrode change/readjustment in the second time

The device erosion and malfunction

Time interval in the second time

9 months

Complication incidence in the second time

No

Patient 2 with electrode change for three times

Indication for electrode change/readjustment in the first time

Displacement of the device

Time interval in the first time

1.5 month

Complication incidence in the first time

No

Indication for electrode change/readjustment in the second time

Displacement of the electrodes followed by hesitancy and not feeling
the vibrations.

Time interval in the second time 21 months
Complication incidence in the second time No

Indication for electrode change/readjustment in the third time Displaced electrodes
Time interval in the third time 25 months
Complication incidence in the third time No

Patient 3 with electrode change for nine times

Indication for electrode change/readjustment in the first time

Pain at the site of the device

Time interval in the first time

12 months

Complication incidence in the first time

Urinary incontinence

Indication for electrode change/readjustment in the second time

Urinary incontinence

Time interval in the second time

4 months

Complication incidence in the second time

Urinary tract infection

Indication for electrode change/readjustment in the third time

Erosion of the device

Time interval in the third time

2 months

Complication incidence in the third time

Urinary tract infection

Indication for electrode change/readjustment in the fourth time

Superficially palpable device

Time interval in the fourth time

4 months

Complication incidence in the fourth time

Pain

Indication for electrode change/readjustment in the fifth time

Displacement of electrodes

Time interval in the fifth time

7 months

Complication incidence in the fifth time

The wire exposed from the wound with minimal discharge

Indication for electrode change/readjustment in the sixth time

Exposed wire

Time interval in the sixth time

1.5 month

Complication incidence in the sixth time

No

Indication for electrode change/readjustment in the seventh time

Lower leg numbness triggered by turning the device on

Time interval in the seventh time

12 months

Complication incidence in the seventh time

No
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Table 5. Continued

Indication for electrode change/readjustment in the eighth time

Protruding device

Time interval in the eighth time 11 months
Complication incidence in the eighth time No

Indication for electrode change/readjustment in the ninth time Protruding device
Time interval in the ninth time 1.5 month

Complication incidence in the ninth time

Urinary tract infection

respectively, which is still higher than the current study (8,14).
Lastly, the differences could be due to the sample size and SNM
indications.

In terms of complications, the overall post-device implantation
complication rate equated to 66.6% with device protrusion and
dislocation asthe most frequent complication.Similarly,astudyin
Riyadh reported a 70% rate of complications post-implantation,
with box site infection and an undesirable sensation as the only
complications (10). The Iraqi study also reported a similar rate
(62%) with infection and surgical site pain as the most frequent
complications (8). Contrarily, a study done in Germany reported
a lower post-device implantation complication rate (31%), with
lead migration as the most frequent (15). These discrepancies
in the complication rates could be multifactorial, ranging from
the nature of the practice in each center to patient factors (e.g.,
lifestyle, wound care, and pregnancy).

Study Limitations

A study limitation is that it did not include the progression of
therapy that occurred during or after the study period, which
may affect the overall patient outcome. Additionally, due to the
retrospective nature of the current study, irreqular attendance
of scheduled visits could cause incomplete or lost data. Thus, the
clinical implications of the current study should be interpreted
with caution.

Conclusion

The observed complication rate was similar to literature reports,
although the first stage success rate was lower than the reported
rates both locally and internationally. This could be attributed
to several reasons, such as the placebo effect of the first stage
stimulation test, insufficient pre-implantation sensitivity, disease
severity and type, patient mentality, and socio-medical history.
In summary, based on the current study, SNM remains a safe and
effective treatment option in carefully selected patients with
LUTS, without any severe debilitating complications. With the
increased use of SNM, regular patient evaluation and follow-up
before SNM and after implantation are vital for future research.
The current study could be a baseline and an incentive for larger
multicenter studies. Exploring the outcomes of SNM on a larger

scale will result in improved preoperative, perioperative, and
postoperative patient care, thereby supporting a higher patient
satisfaction rate and the alleviation of burdens both on the
patients and the healthcare facility.
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A Novel Survey of the Treatment Trends and Technical Details for
Extracorporeal Shockwave Lithotripsy From Experienced European
Endourologists

® Serkan Yenigiirbiiz, ® Caner Ediz, ® Cumhur Yesildal, ® Mehmet Pehlivanoglu, ® Yunus Emre Kizilkan,
@ Hasan Hiiseyin Tavukcu, ® Omer Yilmaz

University of Health Sciences Turkiye, Hamidiye Faculty of Medicine; [stanbul Sultan 2. Abdiilhamid Han Training and Research Hospital, Clinic of
Urology, Istanbul, Turkiye

What’s known on the subject? and What does the study add?

Guideline recommendations on shockwave lithotripsy (SWL) are well known. In terms of the practical application of SWL, no such study has
been published in Europe before. We share our results with this survey study.

A bt a C T

Objective: This study aimed to evaluate the practice of extracorporeal shockwave lithotripsy (ESWL) treatment from different aspects (indications,
technical, and equipment-related characteristics) through a questionnaire response by the experienced endourologist in the European centers.

Materials and Methods: A survey of 72 questions on four main topics was prepared by our team to evaluate the demographics of technical equipment,
treatment applications, and pretreatment preparations. The survey was mailed to 200 endourologists, of whom 97 academic endourologists enrolled,
75% of them were from university or training hospitals and 69% have experience of >10 years in urology.

Results: Of the urologist, 74% had direct access to ESWL-device, and the endourologist was mainly responsible for the ESWL unit with the 61% rate
and was secondly the technician, which was trained on ESWL (25%). The factors that affect the decision for ESWL include the stone's size, location,
density, composition, and kidney anatomy. Stone density was the most preferred for the ESWL decision and the cut-off value was <1000 hounsfield
unit for the 71% of endourologists. Increased oral hydration and medical expulsive treatments were commonly used and recommended after the
ESWL session. Routine antibiotic prophylaxis was not used by most of the endourologists (45%), and ureteroscopy (39%) was the most responded
approach after steinstrasse formation.

Conclusion: Survey answers revealed that most of the experienced European endourologists decide to treatment alternatives following the
suggested guidelines and ESWL is still a valuable option for urinary stone treatment.

Keywords: Extracorporeal shockwave lithotripsy, europe, survey

Introduction

Urolithiasis is a common problem in Europe, with an estimated
prevalence of 5-9% (1). Extracorporeal shockwave lithotripsy
(ESWL) has been introduced as the only non-invasive treatment
modality for urolithiasis at the beginning of the 1980s and
continued as the most popular option until lasers and flexible

ureteroscopic instruments were available as minimal invasive
stone management (2). The treatment concepts of upper urinary
tract stones have rapidly changed in the last two decades, and
as stated in a well-conducted study, flexible ureterorenoscopic
stone management has become popular with an increase in the
application (103%) in a 5-year study period (2009-2015), while
the use of ESWL remained stable or decreased to a certain extent.
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(3). The possible reason is the more unfavorable conditions for
ESWL including shock wave resistant stones, steep infundibular
pelvic angles, long lower pole calyx, narrow infundibulum, and
long skin-to-skin distance. The literature review revealed that
complication rates between ESWL and retrograde intrarenal
surgery were not effective in treatment modality selection (4,5).

The European Association of Urology (EAU) Guidelines still
recommends SWL as the preferred modality in the treatment
of medium-sized (<20 mm) upper urinary tract stones (6,7). The
literature revealed no study on experienced endourologists with
this guideline recommendation despite the decreasing trend of
ESWL application, especially in the last 2-3 decades.

The study aimed to evaluate the practice of ESWL treatment
from different aspects (indications, technical, and equipment-
related characteristics) using a questionnaire for the experienced
endourologists in the European centers.

Materials and Methods

Since it is a survey study, it does not require ethics committee
approval. This prospective descriptive study was conducted
according to the principles of the World Medical Association
Declaration of Helsinki's “Ethical Principles for Medical Research
Involving Human Subjects.” No question was asked regarding
the personal data of patients in the survey, thus obtaining
informed consent from the centers was not considered.

A survey that was consisting of certain questions about the
current trends with ESWL treatment was conducted using
the web-based Survey-Monkey system. Survey questions
were prepared by our team and mailed to 200 endourologists
(addresses were derived from the EAU Section of Urolithiasis
database system) in an electronic environment. A recall mail
message was sent to all participant endourologists after T month
following the first mail message from January to March 2016.
The survey questionnaire preparation was aimed to evaluate

some technical details that could not be given in the guides. The
survey was prepared based on the EAU Guidelines. A total of 72
questions on four main topics were constructed to evaluate the
demographics of technical equipment, treatment applications,
pretreatment preparations, and anesthesia.

Statistical Analysis

All data from the Survey-Monkey system presented as
frequencies of the responses. Only the response rates given
to the questions from the Survey-Monkey system were given
to us. Therefore, performing advanced statistical analysis was
impossible as there was no data suitable for making separate
statistics and grouping. This can be considered as the major
study limitation.

Results

The examination of answers to the questionnaire revealed that
European endourologists showed an approach following the
guidelines.

The most remarkable and significant questions in our survey
were presented with tables, including the response rate of
each. Table 1 shows the ESWL approaches according to the
demographics and history of patients, Table 2 the ESWL
approaches for pretreatment preparations and anesthesia,
and Table 3 the important questions and answers about ESWL
options and approaches.

A total of 97 endourologists (48.5%) participated in the survey,
of whom 75% were from university or training hospitals and 69%
did have an experience period of >10 years in urology (Figure
1). Of them, 74% have direct access to ESWL-device at their
department unit, of which the electromagnetic source-based
units were the most common ones. Regarding the treatment
responsibility, endourologists were conducting the management
in the SWL unit in 61% of cases and technicians trained on SWL

Table 1. ESWL approaches according to the demographics and history of patients, including the response rate of each question
Question Yes (%) No (%) Response rate (%)
Do you apply ESWL in appropriately-sized stones as the first option in anomalous kidneys? 50 50 43

Do you apply ESWL for appropriately-sized stones as the first option in obese cases? 38 62 43

Does the age of the case affect your decision-making for ESWL? 42 58 43

Does the gender of the case affect your decision for ESWL? 9 91 43

Does the socio-cultural status of the case affect your decision for ESWL? 25 75 42

Does the previous procedure for stone removal affect your decision for ESWL? 76 24 425

Do previous ESWL treatments in the same case affect your decision for this ESWL session? 87 13 425

Do the comorbidities present (hypertension, diabetes mellitus, etc.) affect your decision for ESWL? | 58 42 425

Does the use of anticoagulants affect your decision for ESWL? 90 10 43

Does the presence of a solitary functioning kidney affect your decision for ESWL? 88 12 43

ESWL: Extracorporeal shockwave lithotripsy
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conducted the treatment in 25% of cases. Both fluoroscopy and
ultrasonography were used to capture an image and focus the
stone in 66% of the participating centers; however, fluoroscopy
alone was used in 33% and ultrasonography alone in 1%. A
reqular control for radiation exposure was performed in 78%
of the centers and 86% had special radiation isolation using
radiation protective equipment. Only 26% of the centers
reported the use of a specially designed gel without air bubbles,
which were causing problems for effective contact, whereas

71% used conventional gel. The majority of the responding
urologists (85%) did not use any special maneuver or approach
for coupling.

Most of the participants (78%) confirmed that ESWL is a
minimally invasive treatment modality and 61% made their
decisions according to the EAU guidelines (Figure 2). Informed
consent for ESWL was used in a very common manner (88%);
however, 6% never used a consent form before the treatment
and 6% did not answer this question. Of the endourologists

Table 2. ESWL approaches for pretreatment preparations and anesthesia
Question Yes (%) | No (%) | If necessary (%) | Response rate (%)
Do you perform pre-medication for patients’ anxiety? 36 25 39 38
Do you mom_tor your patients during and immediately after ESWL for 48 2 2 36,5
hemodynamic changes?
Do you apply prophylactic antibiotics before ESWL? 20 45 35 37,5
Do you accept ESWL as a “cost-effective modality” when you consider all available

- . - . 74 26 - 36,5
minimally invasive alternatives for stone management?
Regarding the social insurance concept of your country, do you accept ESWL as a

. . 88 12 - 36,5

reasonable and logical alternative?
ESWL: Extracorporeal shockwave lithotripsy

Table 3. Important questions and answers about ESWL options and approaches; a total response rate of each question
. Response

Question % rate (%)

What .pollcy for ESWL has impacted the upper ureteral The first option, if unsuccessful then URS 23

calculi? 375
URS as the first option 76

Which position do you use in ESWL in lower ureteral Prone 48

stones? 33
Supine 33

How do you adjust the level of energy during treatment? | | begin with a lower level of energy and increase gradually 87
| change the level of energy depending on the disintegration 9 34.5
level of the stone(s)

When do you evaluate the patient after ESWL? >1 week later 45 355
5-7 days later 23 '

Which radiologic method do you use to evaluate your . .

patient after ESWL? Kidney ureter bladder radiography 63 365
Ultrasonography 22

What is your definition of "SUCCESS" after ESWL? Clinically insignificant residual fragments 58 37
Completely stone-free status without any fragment 42

What is the meaning of clinically insignificant residual <3 mm 1

fragments? 36.5
<2 mm 27

What is the period for you to define the status of success

after ESWL? 3 months 4 38
1 month 38

Which radiologic method do you prefer to perform in

children before ESWL? Ultrasonography LA P
Low dose CT 25

ESWL: Extracorporeal shockwave lithotripsy, CT: Computer tomography
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without ESWL unit in their hospital, 72% reported sending the
patients for ESWL to another hospital, whereas 28% of them
tended to treat the stone(s) with another minimally invasive
modality, wherein flexible ureteroscopy (81%) was the most
commonly performed procedure (Table 1). In addition to the
renal collecting system anatomy, stone-related factors (size,
location, density, and chemical composition) were the main
parameters considered for the decision-making of ESWL.
More than half of the endourologists (54%) assessed the
stone burden by measuring the longitudinal axis of the stone
and stone volume as the second approach (27%). Most of the
endourologists reported using ureteral stenting before ESWL for
solitary functioning kidneys (always 339%, if the stone is >1.5
cm; 29%), 27% of them were found not to routinely place any
stent, and 13% did not respond to this question. Stone density
has been used for ESWL indication and 71% of endourologists
accepted <1000 hounsfield unit as a cut-off value for stone
hardness to perform ESWL (Figure 3).

Most of the endourologist (83%) evaluated urinary tract
infection status and 62% were in favor of completely stopping
the anticoagulant medication before ESWL. No special bowel
preparation was done by 62% of participants, whereas 38%
recommended feeding with aqueous food or laxative agent.
Nonsteroidal anti-inflammatory drugs (NSAIDs) (58%) were
the most commonly used analgesics before ESWL. Pediatric
ESWL was performed under either general anesthesia or Sedo-
analgesia (depending on the age of the child) by the majority of

ajt-5 year

b)6-10 year

c)11-20 year

d) »20 year

0% 10% 20% 30% 40% 50% 60% T0% 80% 80% 100%

Figure 1. Experience period of European endourologists

Personal experience
gained over the years

b) Guidelines
suggestions

0% 10% 20% 30% 40% 50% 60% 70% 80% 20% 100%

Figure 2. Guidance in treatment modality decision
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the endourologists (58%); however, 42% did not perform ESWL
for children. A maximum number of sessions was reported as 2
and 3 sessions and rates were 43% and 45%, respectively (Figure
4). The delivery rate of SW number/min was reported as 90 and
60 SW/min by 50% and 47% of the responders, respectively.
The maximum number of SW in one session for adults were
3000 (33%), 3500 (21%), 4000 (18.5%), 2000 (13%), and 1000
(10%), respectively, and 2000 (38%), 1500 (25%), 1000 (10%),
and 500 (10%), respectively, in children. The most preferred
period between the two sessions was >10 days, with rates of
46% in kidney stones and 30% in ureteral stones. Increased
oral hydration and medical expulsive treatment (MET) were
commonly recommended after SWL sessions. Routine antibiotic
prophylaxis was not used by most endourologist (45%), and
ureteroscopy (39%) was the most commonly applied approach
after steinstrasse formation (Tables 2 and 3).

Unfortunately, the Survey-Monkey system did not let us know
who or what country the respondents were from. This is another
limitation of this study. However, we know that the vast majority
of people whose e-mail addresses were given were from central,
southern, and eastern Europe.

a) 600 HU

e -

c) 1000 HU

d) 1200 HU

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 3. Cut-off value for stone density before ESWL

ESWL: Extracorporeal shockwave lithotripsy
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Figure 4. Maximum number of sessions for the same stone
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Discussion

The response rate of this survey was 33-48.5%, which seems
similar or higher than such studies reported thus far (2,8-10).
All survey-based studies were mainly performed on a national
platform and evaluated urinary tract stone management in
general. Our study is the first that aimed to investigate ESWL
trends and treatments for upper urinary tract stones in an
international-based manner by including different European
countries. Similar to our study, Lantz et al. (11) reported the
comparative evaluation of ESWL practice in American and
Canadian endourologists in 2016 and Sharma et al. (12) reported
data of phone call-based survey from 21 different centers in the
United Kingdom.

Regarding the ESWL practice in a special group of cases, most of
the respondents (62%) do not use ESWL in patients with obesity
with appropriate size stones, and 50% have applied ESWL as the
first option in anomalous kidneys (Table 1). The EAU guidelines
state that ureteroscopy is a better and safe procedure for
the management of renal stones in patients with obesity (6).
Passage of fragments after ESWL might be poor in horseshoe
kidneys; therefore, ureteroscopy was prioritized in patients with
obesity and skeletal malformations or anomalies.

Solitary functioning kidney is an important factor for ESWL
treatment decision, which was emphasized in our survey with
an 88% rate (Table 1). Our survey results revealed that 33% of
participants placed a JJ stent in all cases, whereas 27% used
stenting in patients with large-sized stones in solitary kidneys.
Lantz et al. (11) demonstrated that 51% of Canadian urologists
reported stenting the patients with solitary kidneys in a routine
manner, whereas 66% of American urologists did routinely place
a stent, suggesting that Canadian and American urologists are
more cautious than European urologists. Medico-legal problems
may be another reason for this approach in North America.

Our survey revealed that 62% of participants completely
discontinued the anticoagulant treatment before ESWL. Low
dose acetylsalicylic acid was not specifically stated in our
question, thus it could be assumed that anticoagulant treatment
meant covering low dose acetylsalicylic acid. Related to this
issue, this rate was significantly higher for American urologists,
where they tended to stop acetylsalicylic acid both for renal and
ureteral stones (96% and 900, respectively) when compared
with Canadian urologists (88% and 62%, respectively) (10).
The 2018 EAU Guidelines and American Urology Association
(AUA) Guidelines on the temporary discontinuation or bridging
of antithrombotic therapy in high-risk patients should be
discussed with the internist (6,13). A published study evaluating
the perinephric hematoma formation in patients with ESWL for
renal and proximal ureteric stones reported the anticoagulant/
antiplatelet medications as well as intraoperative hypertension

to be significant risk factors (14). The rate of perirenal hematoma
was lower (0.34%) in Razvi et al's (14) study compared to other
series. However, our study results revealed that only low dose
acetylsalicylic acid (81 mg) and nonsteroidal anti-inflammatory
drugs were continued before ESWL while warfarin, heparin,
dipyridamole, clopidogrel, and ticlopidine were discontinued.
Anticoagulant/antiplatelet medications were found as a
significant risk factor for perinephric hematoma (hazard ratio:
4.198). Another study reported that perirenal hematoma
occurred in 0.53% of patients, of which 0.23% were only
clinically symptomatic. All patients who had perirenal hematoma
were reported using medication for cardiovascular diseases, but
in this study low dose (100 mg) acetylsalicylic acid intake did
not influence the perirenal hematoma (15). Another recent
study reported similar rates for perirenal hematoma after ESWL
(16). Razvi et al. (14) revealed the model of the ESWL machine.
However, our study did not evaluate the different ESWL models,
thus we could not comment on this issue.

Antibiotic prophylaxis is not used by most of the endourologists
(45%) in our survey. The American urologists reported high
rates of prophylactic antibiotic usage (78%); however, this rate
was significantly low among the Canadian urologists, which
was reported in 2% of the cases. Interestingly, both groups of
urologists reported similar rates for the performance of routine
urine culture examination (11). However, both EAU and AUA
guidelines do not recommend routine use of antibiotics before
ESWL (6,17). Our study revealed that 20% performed routine,
antibiotic usage, which reflects the European approach as
Sharma et al. (12) with 25% from the United Kingdom. Both
guidelines recommend using prophylactic antibiotics in case
of any suspicion of urinary tract infection. Our survey did not
evaluate the ESWL application to patients with nephrostomy
tubes but recommended to use of intravenous prophylactic
antibiotics before ESWL in patients with the increased bacterial
burden (6,7).

Our study revealed that NSAIDs (58%) is the most commonly
used analgesics before ESWL, which is similar to Sharma et al.
(12), and diclofenac was the most frequently used agent. The
EAU guidelines recommend controlling pain during the ESWL
procedure to limit pain-related movements for precise and
successful targeting (6). Of the American urologists, 8% routinely
used general anesthesia during ESWL, whereas only 5% among
the Canadian urologists (11). Higher ESWL treatment success
rates were reported with general anesthesia than intravenous
sedation application; however, our institute does not routinely
use general anesthesia for ESWL except for children (18). A
recent review reported that simple analgesics, NSAIDs, and
opioids could all reduce the pain that is associated with ESWL
to a tolerated level. No compelling differences were revealed in
the safety or efficacy of simple analgesics and NSAIDs; however,
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analgesia was more often described as adequate for opioids
than NSAIDs (19). Our study reported opioid usage in 21.6% of
respondents.

MET was routinely used in 38% of cases and 39% of cases with
larger fragments in our survey. Sharma et al. (12) reported using
MET in 20% of the renal stone cases and 15% of ureteric stones
after ESWL. The EAU Guidelines recommend using MET after
ESWL for renal and ureteric stones to increase stone-free rates
and reduce analgesic requirements (6). Our results demonstrated
the highest application rates of MET than the previous reports
in the literature.

The delivery rate of shock waves using 90 and 60 SW/min was
reported in 50% and 47% of respondents, respectively. Other
meta-analyses confirmed that ESWL efficacy could be improved
with slower SW application rates, with approximately 50%
significantly reduced costs (20-22). Of the Canadian urologists,
76% reported using a high SW delivery rate (120/min), and
the American urologists reported similar SW rates with our
results as 45% for 60 SW/min and 41% for 90 SW/min (11).
Compatible with the EAU guidelines, our study revealed that3%
of participants use 120 SW/min. The EAU guidelines pointed
out that tissue damage increased with an increased SW rate
(6). The maximum number of SW in one session for adults was
3000 in our survey, which was similar to both the Canadian and
American urologists (11).

Proper acoustic coupling is recommended by the EAU guidelines
since the air bubbles were not eliminated effectively during the
acoustic coupling, which significantly decreases the delivery
of SW energy and deflects 99% of SW as previously reported
(6,23,24). Our study revealed that 26% of the participants
reported using special gels whereas the others (71%) used
normal ultrasonography gel (6,24).

Our study revealed that 48% preferred the prone position as
the most preferred position for distal ureteral stones. However,
Kamel et al. (25) revealed a higher stone-free rate for the supine
transgluteal position compared with the prone position. Other
studies supported and revealed successful results in supine
transgluteal position for the distal ureteral stones with ESWL
(26,27).

Study Limitations

Our study is the first one that reflected the European treatment
trends and technical equipment of ESWL; however, it has some
certain limitations. First, our survey had so many questions and
this relatively time-consuming format could lower the response
rates of the questionnaire. Additionally, a recall mail message
was sent to all participants after 1 month following the first
one. The participation rate could have been higher with more
than one recall mail. However, our study is valuable because it is
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the first study on ESWL to reflect the approaches of experienced
endourologists in Europe.

Conclusion

Data obtained from our study revealed that most experienced
European endourologist make their treatment decisions
according to the EAU guideline. ESWL is still preferred in the
treatment of symptomatic urinary stones by the majority of
our respondents. The literature review revealed no publication
similar to this study from Europe.
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What’s known on the subject? and What does the study add?

The most desirable conditions following a successful retrograde intrarenal surgery (RIRS) procedure are a complete flush-out of all stone
fragments and no stone-related events yet the residual stone fragments remain a challenging topic for urologists after RIRS. This study is
demonstrating the benefits of a second-look flexible ureterorenoscopy (URS) following RIRS. Though in the present study we intervene to
single or multiple calyceal stones with a stone basket to achieve a complete stone-free status. Our results confirm that a second-look URS
decreases stone-related events for clinically insignificant stones

Abstract EEEEETTTTTTTTT——————

Objective: Residual stone fragments remain a challenging topic for urologists following retrograde intrarenal surgery (RIRS). This study aimed to
investigate the effectiveness of second-look flexible ureteroscopy (URS) to achieve a true stone-free status and decrease stone-related events.

Materials and Methods: The study included 176 consecutive patients treated with RIRS for kidney stones between October 2013 and December
2017. Patients were divided into two groups. Group 1 included patients who underwent only one session of RIRS (n=51) and group 2 included
patients who undergo a second-look flexible URS after RIRS (n=125). Both groups were compared for stone-free rates and potential risk factors
associated with stone-related events. Stone-related events were defined as urinary infection, renal colic, stone enlargement, and any additional
intervention with shock wave lithotripsy or reoperation.

Results: Stone-free rate after RIRS for groups 1 and 2 were 37.25% (n=19/51) and 40.8% (n=51/125), respectively. The stone-free rates improved to
93.6% (n=117/125) in group 2 after the second-look flexible URS. The multivariable analysis revealed that type of intervention, stone size, and body
mass index were independent prognostic factors for stone-related events. When group 2 was taken as a reference, the odds ratio for stone-related
events was 8.48 (95% confidence interval: 2.95-24.42) in group 1.

Conclusion: Second-look flexible ureterorenoscopy increased the stone-free rates and diminished the number of stone-related events. We argue
that performing second-look flexible ureterorenoscopy in the early period following RIRS in the presence or suspicion of residual stone fragments
provides better treatment results.

Keywords: Retrograde intrarenal surgery, second-look flexible ureteroscopy, stone-free rate, residual stone fragments, stone-related event

Introduction of the primary metrics used to measure the RIRS outcome is the

stone-free rate. Residual stone fragments of 4 mm or less after
The most desirable conditions following a successful retrograde RIRS are accepted as clinically insignificant (3). RIRS studies
intrarenal surgery (RIRS) procedure are a complete flush-out of revealed that in almost 20% of cases, clinically insignificant
stone fragments and diminishing stone-related events (1,2). One residual stone fragments are postoperatively observed (4);
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however, these residual stone fragments may grow and cause
stone-related events, such as pain and infection (5,6).

Residual stone fragments were detected by ultrasonography
(USG), kidneys, ureters, and bladder (KUB) radiography, or
computed tomography (CT) (7). The most accurate imaging
technique is the CT scan, which may show stones as small as
1 mm, although concerns about radiation exposure limit its
use (8). Additionally, CT is underutilized for imaging due to
economic reasons; residual stone fragments; therefore, a wide
range of stone-free rates are reported following RIRS (9-12).

Various techniques and methods have been reported in the
literature to achieve an utterly stone-free status and reduce
radiation exposure, including artificial intelligence algorithms
(13,14). This study aimed to investigate the effectiveness of
second-look flexible ureteroscopy (URS) to achieve a true
stone-free status and decrease stone-related events. To our
knowledge, the use of routine second-look flexible URS for this
purpose has not been previously studied.

Materials and Methods

This study retrospectively analyzed 282 consecutive patients who
were treated with RIRS and laser lithotripsy for kidney stones
between October 2013 and December 2017. This study was
conducted following the Ethics Committee of Kocaeli Derince
Traning and Research Hospital guidelines (approval number:
2018/24). All patients were informed about the procedures
and alternative treatment modalities. The surgical choice was
made by the patient with counseling from the surgeon. Written
informed consent was collected.

A total of 106 patients were excluded as follows: cases in the
learning curve (n=50); patients whose RIRS was performed
by a different surgeon (n=29); cases with incomplete data on
the stone type, CT scan, or follow-up (n=18); patients with
poor visibility secondary to bleeding during RIRS (n=6); and
cases of intraoperative complications necessitating secondary
procedures (n=3). The remaining 176 patients comprised the
study sample.

In this study, the second-look flexible URS procedure refers to
the endoscopic control of the renal pelvis and major calyces
with a flexible ureteroscope while removing the Double-J stent
in the same session.

Patients are divided into two groups based on the type of
management. Group 1 included patients undergoing only one
session of RIRS (n=51) and group 2 included patients who
underwent a second-look flexible URS after RIRS (n=125).

All RIRS operations were performed by a single surgeon (IC)
under general anesthesia. A single dose second-generation

cephalosporin was used for antibiotic prophylaxis. Before the
ureteral access sheet placement, the ureter was examined
with a semi-rigid ureteroscope for the presence of ureteral
stones and any other unexpected pathology. A ureteral
access sheath (9.5 Fr, Flexor Cook) was used. RIRS was
performed using a 7.5 Fr Flex X2s (Karl Storz, Germany) URS.
A Quantasystem-Litho Holmium: YAG laser (Milan, Italy)
with 200-micron fiber was used for stone fragmentation. As
possible, all stone fragments were extracted with a 1.7 Fstone
basket (NGage® Nitinol stone extractor, Cook, Bloomington,
IN, USA). At the end of the RIRS, a 4.7 F Double-J stent was
placed in case of ureteral balloon dilatation, first ureteral
attempt, prolonged operation time due to stone size,
ureteral mucosa edema, suspicious residual stone fragment,
or hematuria. Extracted stone fragments were sent for X-ray
diffraction stone analysis.

An immediate intraoperative stone-free rate was defined as
the absence of stone fragments and reported by the surgeon
at the end of the procedure. After RIRS in group 1 and after
second-look flexible URS in group 2, X-ray KUB and ultrasound
were performed on all patients to determine the presence of
residual stone fragments. A detectable stone of any size (>1
mm) was considered as a residual stone. Unless a complication
was observed, patients were discharged on a postoperative day
following RIRS.

In cases where a Double-J stent is placed during RIRS, the stent
was removed within 2 weeks, and a second-look flexible URS is
performed. Residual stone fragments with sizes ranging from 1
mm to 4 mm were extracted with a basket catheter during the
second-look flexible URS. Laser lithotripsy was applied in two
patients with stones larger than 4 mm. A ureteral access sheath
was not used while performing a second-look flexible URS, and
patients were discharged on the same day of the procedure.

Preoperatively, all patients had routine laboratory work and
a CT scan. Unless earlier intervention was indicated, patients
received follow-up for stone-related events every 6 months
thereafter.

The potential risk factors associated with stone-related events
were analyzed, including age, gender, body mass index (BMI),
stone size, operative difficulty, CT stone density and size
(centralized to the mean and scaled to 5 mm), residual stone
fragments, stone type, and stone management groups. Stone-
related events were defined as urinary infection, renal colic,
stone growth, and any additional shockwave lithotripsy or
reoperation. The operative difficulty was categorized, based on
the stone location, as accessible (isolated mid or upper calyx
or renal pelvis stones), moderate (middle or upper calyx stones,
with pelvis stones), or complex (lower calyx stone, with or
without pelvis stones).
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Statistical Analysis

Histograms and the Shapiro-Wilk test were used to test for
normally distributed variables. Descriptive analyses were
presented using the mean + standard deviation. The chi-square
test was used to compare categories, and the t-test was used
for continuous variables. Univariable and multivariable analyses
with logistic regression were used to assess the association
between covariates. All analyses were performed using STATA
14.2 (StataCorp, TX). Statistical significance was set at 0.05, and
all tests were two-tailed.

Results

This study included 176 patients who had initial RIRS for kidney
stones. Age, gender, follow-up period, stone side, BMI, and
operative difficulty were not significantly different between
groups, except for size and density (detailed demographic and
clinical data of patients are summarized in Table 1).

Immediate intraoperative stone-free rates for groups 1 and 2
were 43.14% (n=22/51) and 57.6% (n=72/125), respectively.
Postoperative radiologically controlled residual stone fragments
after the initial RIRS for groups 1 and 2 were 37.25% (n=19/51)

Table 1. Demographic and clinical data of the study groups.

Group 1 Group 2

RIRS only Second-look flexible URS p-value

(n=51) (n=125)
Age (year); mean + SD 48.8+15.1 479+11.1 0.68
Follow-up (month); mean + SD 21.2+10.9 20.5+11.7 0.69
Female; n (%) 18 (35.3) 31 (24.8)
Male; n (%) 33 (64.7) 94 (75.2) 0.159
Left side; n (%) 25 (49) 74 (59.2)
Right side; n (%) 26 (51) 51 (40.8) 0.217
BMI (kg/m?); mean + SE 27.5+3.7 28.6+4.2 0.106
Size (mm); mean + SE 20.1+9.3 16.5+9.1 0.006
Difficulty; n (%)
Easy 31 (60.8) 21 (16.8) N/A
Moderate 7 (13.7) 29 (23.2) N/A
Hard 13 (25.5) 75 (60) N/A
Stone density (HU); mean + SD 910.8+320.8 1116.7+369.8 <0.001
Stone composition (Predominant component), n (%)
Calcium oxalate 42 (82.35) 90 (72) N/A
Calcium phosphate 6 (11.76) 19 (15.2) N/A
Cystine 1(1.96) 5 (4) N/A
Uric acid 1(1.96) 8 (6.4) N/A
Struvite 1(1.96) 3(2.4) N/A
First procedure

19 (37.25) 51 (40.8) 0.663
Stone-free rate; n (%)
Second-look URS

- 117 (93.6) N/A
Stone-free-rate; n (%)
Postoperative stone-related events; n (%)
No event 22 (43.14) 99 (79.2) <0.001
Asymptomatic stone growth 2 (3.92) 10 (8) N/A
Urinary infection 8 (15.69) 10 (8) N/A
Renal colic 3 (5.88) 1(0.8) N/A
Emergency room admission 1(1.96) - N/A
Shock wave lithotripsy 8 (15.69) 1(0.8) N/A
Reoperation 7 (13.73) 4(3.2) N/A
BMI: Body mass index, SD: Standard deviation, SE: Standard error, HU: Hounsfield unit, URS: Ureterorenoscopy
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and 40.8% (n=51/125), respectively. After the second-look
flexible URS, stone-free rates improved from 40.8% to 93.6%
(n=117/125); for eight patients who were not considered stone-
free, the residual stone fragments that are visibly smaller than
1 mm were not retrievable with a basket. Four patients (3.2%)
with an initial stone size greater than 2 cm were reoperated
(Table 1).

The univariable analysis indicated that BMI, size, operative
difficulty, and type of intervention (group 1 vs. group 2) were
significantly associated with SREs (Table 2). The stone-related
events rate increased by 19.6% for each 5 mm increment in
stone sizes. Age, stone density, stone type, side, gender, and
radiologic residual stone fragments were not significantly
associated with stone-related events (data not shown).

Accordingly, the final model variables included the type of
intervention, operative difficulty, stone size, BMI, residual stone,
and stone density (p<0.001). The type of intervention, stone
size, and BMI were independent prognostic factors for stone-
related events. When group 2 was taken as a reference, the odds
ratio was 8.48 [95% confidence interval (Cl): 2.95-24.42] for
stone-related events in group 1. The odds ratio was 1.62 (95%
Cl: 1.21-2.18) for increasing stone size (Table 2).

No postoperative stone-related events were recorded in 69%
(n=121) of the whole cohort. Urinary infection, asymptomatic
stone growth, and reoperation were recorded in 10.2% (n=18),
6.8% (n=12), and 6.2% (n=11) of the patients, respectively.

Postoperative shock wave lithotripsy (SWL) was determined in 9
patients; renal colic in 4, and 1 was admitted to the emergency
room due to unrelieved colic symptoms.

Renal colic (5.9% vs. 1%), urinary tract infection (16% vs. 8%),
emergency room admission (2% vs. 0), SWL (15.69% vs. 0.8%),
and reoperation (13.8% vs. 3%) rates were significantly higher
in group 1, whereas asymptomatic stone growth (4% vs. 8%)
was higher in group 2 (Table 1). Initial stone sizes were larger
than 20 mm in patients who had reoperations in group 2.

Discussion

Surgical management of kidney stones mainly relies on the
stone sizes and locations. Percutaneous nephrolithotomy (PCNL)
is the standard procedure for kidney stones larger than 2 cm,
and SWL or RIRS is recommended for those smaller than 2 cm
(1,2). However, RIRS obtains a much more common use than is
approved in current urology practice (15,16) because “flexible
URS is less invasive than PCNL but often with higher stone-free
rates than SWL" (17).

The current study performs a second-look flexible URS following
the RIRS in patients with a Double-J stent in place, thereby
increasing stone-free rates and reducing the probability of
stone-related events.

The most desirable conditions following a successful RIRS
procedure are a complete flush-out of all stone fragments and

Table 2. Univariable and multivariable regression analyses of stone-related events

Univariable Multivariable

0Odds ratio (95% Cl) p-value 0Odds ratio (95% Cl) p-value
Type of intervention
Second-look URS 1 Reference - 1 Reference -
RIRS only 10.78 (4.71-24.65) <0.001 8.48 (2.95-24.42) <0.001
Operative difficulty
Easy 1 Reference 1 Reference -
Moderate 0.26 (0.09-0.77) 0.016 0.67 (0.16-2.77) 0.582
Hard 0.25 (0.11-0.58) 0.001 0.78 (0.24-2.52) 0.68
Stone size, mm 1.44 (1.19-1.75) <0.001 1.62 (1.21-2.18) 0.001
Body mass index, (kg/m?) 0.88 (0.79-0.98) 0.021 0.82 (0.72-0.95) 0.006
Residual stone in radiologic control
Stone free 1 Reference - 1 Reference -
Residual stone >3 mm 1.74 (0.80-3.81) 0.163 1.35(0.43-4.2) 0.604
Stone density categories, (HU)
<500 1 Reference - 1 Reference -
500-999 0.48 (0.15-1.57) 0.223 0.46 (0.09-2.31) 0.349
1000-1500 0.35(0.11-1.15) 0.083 0.64 (0.13-3.09) 0.576
>1500 0.13 (0.02-0.77) 0.025 0.35 (0.04-2.95) 0.332
Cl: Confidence interval, HU: Hounsfield unit, URS: Ureterorenoscopy

43



Cebeci et al.
Second-look Flexible Ureteroscopy

J Urol Surg,
2022;9(1):40-46

the absence of stone-related events (18). Great treatment results
have been reported following RIRS. The CROES study revealed
high stone-free rates (85.6%) and low complication rates (3.5%)
(9). Giusti et al. (10) revealed that stone-free rate values were
highest (90.5%) in small stones at 1 cm but declined when the
stone size increased (1-2 cm, 2-3 c¢m, and >3 cm in diameter
with 78.8%, 70.5%, and 55% respectively).

Additionally, studies revealed different stone-free rates when
focusing on subgroups. A review of seven RIRS revealed that
stone-free rates ranged from 34.8% to 59.7%, with non-
contrast CT performed postoperatively in the first 3 months.
Of these patients, 3.7% to 35% had to undergo stone surgery
again (11). Similarly, Rippel et al. (12) reported a 38% stone-free
rate in patients who underwent CT control in the postoperative
period following RIRS.

The natural history of asymptomatic kidney stones is another
controversial issue in the literature. Clinically insignificant kidney
stones may not be “insignificant,” and residual stone fragments
remain a “"thorny” issue for both patients and urologists (13).
Small and non-occlusive calyceal stones have the potential
to both grow and cause pain (19). Stone-related events are
observed in more than half of the patients with insignificant
stones, the 5-year average SRE observation rate is 51.2%, of
whom 14.3% had to go to the emergency department (20).

Hein et al. (21) have studied influential factors on stone-related
events in patients who followed for 5 years after RIRS. They
revealed that even smaller than 1-mm residual stone fragments
potentially risk the stone-related events following RIRS. They
concluded that RIRS should aim for complete stone clearance
and that all residual stone fragments should be considered
significant regardless of size. The current study improved the
stone-free rates and achieved lower stone-related events with
a second-look flexible URS. Our stone-related event rate for
the whole cohort was 31.25% (n=55/176) at a mean follow-up
of 21 months; it was higher in group 1 (56.9%) than group 2
(20.8%), a finding that supports the result of Hein et al. (21).

Stone-free status following RIRS is an independent predictor
for hospital re-admission and re-hospitalization (3). A study
reported that residual stone fragments size of <4 mm is prone
to grow (28%), thus almost 20% of these patients underwent
re-intervention. Registered re-intervention rate doubles (38%)
if the size of the fragment is >4 mm. This study recommended a
complete stone-free status to reduce re-intervention following
URS (22). Complications associated with flexible URS increased
from 7.7% in the perioperative period to 25.4% in the first 30
days postoperatively (23).

Our radiologically confirmed residual stone fragments (=1 mm)
after RIRS in group 2 was 59.2%. Remarkably, this decreased to
6.4% after the second-look flexible URS procedure (p<0.001)
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(Table 2). Patients without stone-related events significantly
increased from 43.14% in group 1 to 79.2% in group 2 (Table
1). We failed to show a significant association with residual
stone fragments in the stone-related events in the multivariable
analysis; however, we revealed a significant difference between
groups 2 and 1 (odds ratio: 8.48) (Table 2). Therefore, second-
look flexible URS is beneficial because it decreases residual
stone fragments and stone-related events.

In our clinical practice, stent removal is performed at 2 weeks
postoperative. Simultaneous intervention for single or multiple
stones that are retractable with a basket during stent removal
provides economic and work-related advantages to improve
patient satisfaction.

Like previous studies, the current study defines stone-related
events to include stone growth, urinary infection, emergency
room visit, or additional intervention (6,24). This study revealed
that 31.25% (n=55/176) of the whole cohort were observed to
have stone-related events at a mean follow-up of 21 months
although 6.8% (n=12/176) were asymptomatic.

The radiologically evaluated postoperative stone-free rate after
RIRS was 37.25% and 40.8% in groups 1 and 2. This difference
was not statistically significant. We report an immediate
intraoperative stone-free rate of 57.6% (n=72/125) for group
2; however, this proved to be 40.8% (n=51/125). The difference
may be due to unfavorable intraoperative conditions, such as
bleeding or dusting caused by low visibility. Finally, the stone-
free rate increased to 93.6% after the second-look flexible URS.
These residual stone fragments are easy to identify with the
absence of dust or bleeding.

Non-contrast CT is recommended for detecting residual stones
following RIRS (2), but patients are often at risk of exposure
to excessive radiation. The International Commission on
Radiological Protection reported thresholds for safe exposure
as 50 mSv for a single year or 20 mSv per year for 5 years (25).
The 5-year retrospective radiation exposure of patients referred
to a tertiary clinic for stone treatment was analyzed. Even
based on CT examinations alone, 26% of these patients were
exposed to >20 mSV per year and 6% to >50 mSV per year
(26). Patients who applied to the emergency department due to
acute stone-related events were exposed to an average of 29.7
mSv (interquartile range: 24.2-45.1) radiation in their 1-year
follow-up. However, 20% of them were exposed to >50 mSv
annually (27). All patients were radiologically examined with
X-ray KUB and USG during the follow-up; CT imaging was not
performed of any patient.

Various techniques and methods have been reported in the
literature to achieve a completely stone-free status and reduce
radiation exposure, including artificial intelligence algorithms.
(14). A study aimed to detect residual stone fragments with
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the "Endoluminal Control" method. All calyceal spaces are re-
controlled after lithotripsy during RIRS and a 979% success rate
has been reported compared to CT results after 4-8 weeks. They
revealed that a 2 mm residual stone fragment was missed in
only one patient. The authors claimed that CT was not required
to reduce radiation exposure when residual stone fragments
were not seen after endoscopic control (28).

Danilovic et al. (29) revealed that the stone-free rate following
RIRS was 93.0% accurate compared to CT when endoscopically
controlled. They revealed no cases of a residual stone fragment
of >2 mm in CT for patients who were evaluated as stone-free
on the endoscopic evaluation.

The term “"Second-look Flexible URS" was first used by Breda et
al. (30). They used second-look flexible URS as a final diagnostic
inspection after a single or repeated RIRS to confirm the stone-
free status and revealed that 37% (n=19/51) of the patients had
two or more RIRS procedures. Their overall stone-free rates after
the first and second RIRS were 64.7% and 92.2%, respectively.
Their stone-free rates for stones of <2 cm at first and second
RIRS were 79% and 100%, the stone-free rates for stones of
>2 cm were 52% and 85.1%, respectively. They argued that
the need for a second-look flexible URS would decrease with
experience; however, our results refute this viewpoint because
our group 2 had a significant decrease in stone-related event
rates (odds ratio: 8.48%-95%; Cl: 2.95-24.42). Therefore, we
believe that a routine second-look flexible URS at the time of
stent removal may help reduce stone-related events.

Non-randomized, retrospective design is the most important
limitation of this study. We excluded data from the first 50
patients in the study to eliminate patients treated during the
learning curve; however, we found that patients in group 1 were
operated on relatively earlier than patients in group 2, which
may be a source of bias in favor of patients in group 2 in terms
of surgical expertise.

Evaluation of postoperative stone-free rates without CT
suggests that we may have missed small stone fragments. Still,
the primary goal of the study was to determine the rate of
stone-related events after the second-look flexible URS.

Unfortunately, we were unable to conduct a cost analysis, thus
further studies may help quantify the economic implications of
using second-look flexible URS.

Conclusion

Residual stone fragments remain a challenging topic for
urologists in stone treatment. We revealed that second-look
flexible URS increased the stone-free rates and diminished
the number of stone-related events. Additionally, we argue
that performing second-look flexible URS in the early period

following RIRS in the presence or suspicion of residual stone
fragments provides better treatment results.
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The Comparison of the Image Quality of Portable Miniature and
Conventional Light Sources Used in Flexible Cystoscopy: An In Vitro
Evaluation

® Uygar Micoogullari, ® Volkan Ulker

University of Health Sciences Turkiye, [zmir Tepecik Training and Research Hospital, Clinic of Urology, lzmir, Turkiye

What’s known on the subject? and What does the study add?

In endourology, miniaturization and portability of endoscopic instruments are important for performing cystoscopy at bedside and office
conditions. This study aimed to perform image quality and cost analysis of a portable light source in cystoscopy and compare its features
with the conventional endoscopic light source. Our study revealed that portable halogen light sources provided comparable image quality
to conventional xenon light sources during flexible cystoscopy. This study used the halogen portable light source that is cheaper than light-
emitting diode portable ones, which is an additional advantage.

Abstract E T

Objective: Portability and miniaturization of endoscopic instruments are important in urological practice for flexible cystoscopy in bedside and
office conditions. However, the adequacy of portable light sources is doubtful. Thus, this study aimed to compare the portable halogen and
conventional light sources in terms of image quality and cost.

Materials and Methods: An in vitro model was designed using portable halogen and a conventional endoscopy light source. Two videos of simulated
cystoscopy were recorded using the portable and another two using the conventional light source. These videos were rated in the following 5 areas:
overall video quality, brightness, sharpness, contrast, and color. The imaging quality of the two light sources was compared. Additionally, the cost
analysis was compared in both light sources.

Results: The image quality rating was performed by 83 evaluators. The overall video quality, brightness, sharpness, and contrast evaluation revealed
a significant difference between the light sources in terms of brightness, and the score was higher in the conventional light source (p<0.05). Color
reproduction results were as follows: 68.67% great similarity, 27.71% little similarity, and 3.61% no similarity between the images produced using
the two light sources. A portable light source was considered to be cost-effective.

Conclusion: The portable light source resulted in minimal degradation in image quality for flexible cystoscopy compared with the conventional
endoscopy light source. This system can capture high-quality images with minimal equipment and is easy to set up. We believe that a portable
halogen light source is sufficient to perform cystoscopic procedures in bedside and office conditions with limited cost. Further studies are needed
to evaluate the efficacy of new cystoscopy systems that integrate mobile technology and new portable light sources.

Keywords: Image quality, flexible cystoscopy, portable light source

Introduction removal, ureteral stent placement or removal, and infravesical

) ) obstruction or ureteral orifice evaluation (1,2). Flexible scopes,
Cystoscopy is one of the most frequently used procedures in

daily clinical practice in urology. Indications of cystoscopy _ o o _
include facilitating the urethral catheter insertion, hematuria with minimal morbidity and have less postprocedural hematuria
and intravesical pathology diagnosis, biopsy, foreign body and analgesic need (3).

compared to rigid ones, allow more comfortable endoscopy
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Sometimes, performing bedside flexible cystoscopy, such as
for critical patients in the intensive care unit (ICU) or in the
emergency department (ED), might be necessary. A standard
cystoscopy needs an endoscopy tower, which includes a light
source and video unit. This transportation is generally time-
consuming and impractical. Additionally, having an extra
endoscopy tower in the ICU and ED is not financially feasible. In
such cases, performing cystoscopy with a portable light source
would be very practical. Small portable endoscope light sources
have gained popularity, especially in otolaryngology, and we
believe that they can also be used as alternative light sources
in urology (4). Miniaturized endoscope systems are ideally sized
for portability, and when integrated with smartphone devices,
these systems can become widely accessible and can reach a
bigger population regardless of geographic and socioeconomic
constraints (5). However, there might be a concern of whether
the quality of the image generated with the smartphone-
endoscope system with a portable light source is sufficient
for cystoscopy since an insufficient light source may lead to
suboptimal endoscopy, where small bladder tumors may be
missed or urethral access cannot be gained. This in vitro study
compared the image qualities of flexible cystoscopy videos
using portable halogen and conventional xenon light sources
and analyzed the cost-efficiency of using a portable light
source.

Materials and Methods

This 2-part study was designed using a flexible fiberoptic
cystoscope (CYF-5, Olympus Tokyo, Japan), portable halogen
light source (MAJ-524, Olympus, Tokyo, Japan), and conventional
xenon light source (CLV190, Olympus, Tokyo, Japan). The same
high definition (HD) video system and camera head were used
with both light sources (Evis Exera Il CV-190 and CV-S190-XZ-
E/Q, Olympus, Tokyo, Japan).

In the first part of the study, the color reproduction was
evaluated using Gretag-Macbeth color checker (Color Checker
Mini, 5.7x8.25 cm, X-Rite Inc. Grand Rapids, MI, USA). The test
environment was prepared by a doctor and a technician. The
flexible cystoscope visualized a Color Checker at an angle of 90
degrees and a distance of 2 cm (Figure 1). Gretag-Macbeth is
a test pattern that is scientifically designed to help determine
the true color balance or optical density of any color rendition
system. It is an industry-standard that provides a non-subjective
comparison with a test pattern of 24 scientifically prepared
colored squares. Each color square represents a natural object
that provides a qualitative-maintaining color reference to
countable values (Figure 2a). Video-1 and video-2 were recorded
with portable and conventional light sources, respectively.
Observers graded the color representation from 0 to 2 (0 as
no similarity; 1 as little similarity; and 2 as great similarities)
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between the images taken using two light sources (Figure 20,
20).

In the second part of the study, the video image quality was
compared in terms of the overall video quality, brightness,
sharpness, and contrast. After obtaining written informed
consent, video-3 and video-4 were recorded with the
portable and conventional light sources, respectively, during
urethrocystoscopy of the same patient. Both 15-sec-long videos
included the view of verumontanum, ureteral orifices, and
bladder wall. Then, two videos were rated by observers using
a 5-point Likert scale, with 1 as unusable, 2 as very annoying,
3 as annoying, 4 as perceptible, but not annoying, and 5 as
imperceptible images. The snap-shots of videos are shown in
Figure 3. Eighty-three urologists and last-year residents of
urology from 3 cities blindly evaluated 4 videos and rated them.

Cost analysis was made according to the retail prices provided
by the authorized representative of Olympus in our country. For
the analysis of the conventional system, the light source and
the light cable were considered, excluding the endoscopy tray.

Statistical Analysis

The Statistical Package for the Social Sciences 22.0 (IBM,
Chicago, IL, USA) version for Windows was used for statistical
analysis. The Likert scale results from our crowd-sourced expert
evaluators were summarized using descriptive statistics. First of
all, the normality of the distribution of variables was evaluated

Figure 1. In vitro model for comparing different light sources with a Gretag-
Macbeth Color Checker 7x8.25 cm and an Olympus fiberoptic flexible
cystoscope
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with three tests. The coefficient of variation (standard deviation
/mean) was below 30% in all groups. The evaluation of the
Skewness-Kurtosis values revealed that the current values were
between -2 and +2 in all groups. The variables fitting the normal
distribution were evaluated with the Student t-test. A p-value
of <0.05 was considered significant.

Results

Eighty-three expert evaluators completed the image quality
ratings. The overall video quality, brightness, sharpness,
and contrast evaluation revealed that the only statistical

Figure 2A. Gretag-Macbeth X-rite Color Checker, 5.7x8.25 cm B. Screenshot
of the video taken with the conventional xenon light source. C. Screenshot
of the video taken with the portable halogen light source

difference between light sources was seen in terms of
brightness (p<0.05) (Table 1). The brightness score was
significantly higher in the conventional light source group
(Table 1). The experts' ratings of image quality from both
light sources are schematized in Figure 4a. Based on the Color
Checker results, 57 of the expert evaluators rated images
generated using two light sources as having great similarity,
23 as little similarities, and 3 as no similarity (Figure 4b).
The costs of portable halogen and conventional xenon light
sources used in tests were $1,150 and $15,000, respectively.
The cost analysis indicated that the price difference between
portable halogen and conventional xenon light sources
including light cable was $15,050.

Figure 3A. Screenshot of the video of the urethra taken with the portable
halogen light source, B. Screenshot of the video of the urethra taken with the
conventional xenon light source, C. Screenshot of the video of the bladder
and right ureter orifice taken with the portable halogen light source, D.
Screenshot of the video of the bladder and right ureter orifice taken with the
conventional xenon light source

Table 1. Image quality values for both light sources
Parameters Group n Mean Standard deviation p
) ) Conventional light source 83 4.50 0.68
Overall video quality - 0.06
Portable light source 83 4.31 0.62
. Conventional light source 83 4.43 0.71
Brightness - 0.00
Portable light source 83 2.89 0.92
Conventional light source 83 4.40 0.62
Sharpness - 0.059
Portable light source 83 4.21 0.68
Conventional light source 83 4.20 0.83
Contrast - 0.078
Portable light source 83 3.97 0.82
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Figure 4A. Expert evaluators' ratings of image quality of both light sources, B. Ratings of color similarity with the color checker

Discussion

Cystoscopy has become an indispensable tool for urologists since
it was first developed by Nitze in 1879 (6). Bedside cystoscopy
provides great advantages and convenience when treating
patients with limited mobility and those who stay in the ICUs
(1,7). Additionally, conventional cystoscopy can provide high-
quality images; however, bringing an endoscopy tower to the
patient's room can be challenging (7). Since Nitze first developed
the cystoscope, constant innovation and development have
been done that led to the instruments urologists use today. A
flexible cystoscope is the product of these developments (8,9).
Digital flexible scopes require their integrated video and light
source systems, while fiberoptic scopes can use a portable light
source. Newer digital flexible cystoscopes are increasingly used
in developed countries; however, fiberoptic flexible cystoscopes
are still extensively used worldwide because of their significantly
lower cost (10).

One of the most common indications for bedside flexible
cystoscopy is the placement of a difficult urethral catheter
(11). Flexible cystoscopy with a portable light source allows
the urologist to perform fast and practical procedures at the
bedside, ED, or the office. The main concern in cystoscopy
with a portable light source is image quality, while the second
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concern is cost-effectiveness. This study assessed the quality of
images made with a high-fidelity cystourethroscopy simulator
using a portable light source and compared them to the ones
made using a conventional light source.

Studies have evaluated the feasibility of integrating mobile
technology into cystoscopy systems and clinical results have
been presented (4,5,7,12,13). Chatzipapas et al. (12) compared
a portable light-emitting diode (LED) light source with a
conventional light source in rigid cystoscopy and revealed no
difference in the image quality and diagnostic adequacy between
the two setups. However, they did not conduct any statistical
analysis in their study. Tse et al. (5) used a three-dimensional
printed attachment that connected a smartphone with a portable
LED light source. They concluded that portable LED light source
was comparable to the conventional light source. Another study
by Dutta et al. (13) revealed similar results with a portable LED
light source and smartphone screen. Butler et al. (4) compared
smartphone-generated light with portable light sources used in
bedside laryngoscopy and reported similar results with both. Our
study also revealed that a portable light source is comparable
to a conventional xenon light source in terms of overall video
quality, sharpness, and contrast. Only the brightness score of the
conventional light source was significantly higher. Additionally,
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any significant difference was not found between the two
light sources in the color reproduction component. Our results
support the previous studies. The halogen portable light source
we used in this study is cheaper than LED portable ones, which is
an additional advantage.

Another issue that needed to be evaluated was the cost of
the light source. Previous studies reported significant cost
differences. One study reported that the total cost of the
endoscope system with a portable LED light source coupled with
a smartphone was $750, while a conventional video cystoscope
with a standard HD camera and xenon source costs $45,000
(5). Similarly, Chatzipapas et al. (12) revealed a $46,401 cost
difference between the video system they tested. Our study
revealed a $15,050 cost difference, which was significant
between the two systems in the test platform. Considering the
cheapest conventional light source of the same brand that can
be used in ED or office, the cost together with the light cable
is $4285. This is still $3,135 more expensive than a portable
halogen light source. Additionally, the halogen portable light
source was $200 cheaper than the portable LED light source. Its
low cost may allow different departments to have their flexible
cystoscope with portable light sources instead of sharing one
conventional video endoscopy tower.

Study Limitations

Our study has some limitations. Mainly, only the light source
component of the cystoscopy system was evaluated and a
conventional HD camera system and monitor were used for
recording index videos. Secondly, portable LED light source
might have produced better results than the halogen light
source, but we chose to evaluate halogen light source because
it's cheaper than LED and has comparable results to conventional
xenon light source. Our study results will help further develop
a portable light source and smartphone combination that is
flexible cystoscopy for ED or office use.

Conclusion

Our study showed that portable halogen light sources provided
comparable image quality to conventional xenon light sources
during flexible cystoscopy. The brightness parameter was better
with a conventional light source; however, the difference was
not statistically significant. The portable halogen light source
is a reasonable alternative to a conventional xenon light
source for bedside and office use. Portable light source's open-
source design, low cost, and adaptability to smartphones may
encourage its widespread and rapid adoption in clinical practice,
especially in low-resource centers.
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What’s known on the subject? and What does the study add?

To best of our knowledge, this is the first study which investigates the performance percentages of the surgeries that could be performed both
by the urologists and other surgeons. This study shows that the urologists are no longer the main surgeons for some urological surgeries, and
many urologists avoid performing the major urologic surgeries. However, urologists mostly agree that they should perform these surgeries.
The study was conducted to increase the awareness among urologists.

Abstract T

Objective: To investigate the role, interest, and competence of the Turkish urologists for urologic surgeries which are also performed by the other
surgeons.

Materials and Methods: We conducted a 22-item online survey and invited urologists by e-mail. Questions were asked to evaluate the attitudes,
performances, and capabilities of the urologists in surgeries which could be performed by the other surgeons.

Results: A total of 305 responses were evaluated. The female incontinence surgery, pediatric urologic surgery, and adrenal surgery are mostly
performed by the urologists in their hospitals. Turkish urologists mostly do not perform the following surgeries and interventions themselves and
refer patients to the other surgeons for a percutaneous nephrostomy (47.2%), urinary diversions using the intestinal segments (44.9%), kidney
transplantation (11.8%), and the transgender surgeries (7.2%). Almost half of the urologists do not perform adrenal surgeries (50.2%). Most
urologists agree that they should be the main surgeons for all these surgeries.

Conclusion: Urologists are no longer the main surgeons for some surgeries which are included on the urologic curriculum. Many urologists avoid
performing the major urologic surgeries. Urology educators should familiarize the new urologists with all the urologic surgeries.

Keywords: Urologic surgical procedures, transgender surgery, kidney transplantation, urinary diversion, adrenal surgery, female urology

Introduction United States in the past; however, many kidney transplants are

performed by the general surgeons nowadays (3).
Many urologists have focused on the robotic and laparoscopic

procedures, as a result of recent advances in minimally invasive
surgery (1). These fields are promising for the development of

Percutaneous nephrostomy and renal before a

percutaneous nephrolithotomy (PCNL) are performed by the

access

urology in the future (2). However, urologists may no longer be
the main surgeons for the certain operations, because of the
involvement of the other departments. For example, in kidney
transplantation, urologists were the main surgeons in the

interventional radiologists in some countries (4). While the
transgender surgery requires urology involvement in many
of the aspects, this field is mainly dominated by the plastic
surgeons (5). Adrenal surgeries, pediatric urologic surgeries, and
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female incontinence surgeries are also being performed both
by the urologists and other surgeons. As a result, there is a risk
that the surgical diversity of the urologists may decrease, and
the residents may have less surgical exposure in these fields
during the training. This could be defined as a loss for urology
specialization economically and scientifically.

While involvement of the other departments in urology
surgeries are observed, we hypothesized that the Turkish
urologists are no longer the primary surgeons in some surgeries
that they used to perform, and this may cause to a loss of
interest and competence for the urology residents in the future.
We conducted a survey to show the current situation, and to
reveal the possible reasons for it. With this study, we would like
to emphasize the importance of maintaining the surgical range
in the urology department.

Materials and Methods

The study is based on the online survey that consisted of 22
questions with a multiple choice or yes/no options. The survey
was created based on the checklist for reporting the results
of internet E-surveys (CHERRIES) (6). Firstly, these questions
inquired about the baseline characteristics of the responders.
In the second part, there are questions about whether the
urologists perform the listed surgeries in their hospitals. Common
surgeries that could be performed by both the urologists and
other surgeons like gynecologists, plastic surgeons, pediatric
surgeons, general surgeons, and interventional radiologists were
investigated with the questionnaire. The third part involves the
perspectives of the urologists about whether the urologists or
other surgeons should perform these surgeries. In the last part,
self-confidence of the respondents in relation to the listed
surgeries was evaluated.

After testing for feasibility with the ten responders, a total of
2305 actively working certified urologists and urology residents
in the last year of the training were invited to the study by
E-mail. After four weeks, reminder mails were also sent.
Informed consent was not required because the study is not
based on the patient groups. The survey was accessible between
June and October 2020 through the web program Google Forms
(Alphabet Co., Mountain View, CA). The Local Ethics Committee
approved this study (Zonguldak Biilent Ecevit University -
2020/10-5, date: 13.05.2020).

Statistical Analysis

Descriptive statistics were used to analyze the practice patterns
and demographics. The respondents were classified according
to the academic title, hospital type, and experience in urology
stream. For each surgery, we separately determined whether
it was performed in the hospital of responders. The numbers

and percentages of the urologists who perform these surgeries
in their hospitals were assessed. The proportions of all the
urologists who think that urologists should perform these
surgeries were calculated. Frequencies were compared by using
the chi-square test. A p-value <0.05 was considered statistically
significant. Statistical analyses were performed by using IBM
Statistical Package for Social Sciences, version 21.0, software
(IBM SPSS Corp., Armonk, NY, USA).

Results

A total of 351 out of 2305 urologists participated in this study. The
response rate was 15.2%. Among the questionnaires, a total of 46
incomplete questionnaires were excluded from the study, and 305
responses were evaluated. The median age of the responders was
36 years (27-66). The responders were employed in the urology
practices for a median of ten (4-39) years. The demographics and
other practice patterns are shown in Table 1. Urologists had high
interest in the renal transplantation (97.4%), but mostly general
surgeons perform renal transplantation (88.2%).

Most urologists stated that the female incontinence surgery,
pediatric urologic surgery, and adrenal surgery are mostly
performed by the urologists in their hospitals. Urologists remain
in the minority for performing the other listed surgeries. The
urologists, employed in the hospitals where these surgeries are
performed by the urologists, mostly think that the urologists
should perform these surgeries. In total, most urologists agree
that all these surgeries should be performed by the urologists
(Table 2, Figure 1).

Table 1. Baseline characteristics of 305 responders

0-5 63 (20.7)
Experience in 5-10 110 (36.1)
practice in years, | 10-15 48 (15.7)
n (%) 15-20 32 (10.5)
20 and more 52 (17)
25-34 144 (47.2%)
Age range in 35-44 96 (31.5)
years, n (%) 45-54 42 (13.7%)
55-64 20 (6.6%)
65 and more 3 (1%)
Residents 76 (24.9%)

Title, n (%) 184 (60.3%)

45 (14.8%)

Specialists

Academicians

University hospital 78 (25.6%)

Government based research

0,
hospital 70 (22.9%)

Hospital type, n
(%)

State hospital 106 (34.8%)

Private hospital 51 (16.7%)
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Table 3, presents the percentages of the urologists who feel
competent performing different surgery types and think
urologists should perform these surgeries according to an
academic title.

Except the percutaneous nephrostomy and pediatric urologic
surgery, all the surgeries are mostly performed in the tertiary
care hospitals.

Discussion

To the best of our knowledge, this is the first national research
which illustrates the role and attitude of the urologists about
surgical procedures that are also performed by the other
surgeons. Our results demonstrate that the urologists are no
longer the primary surgeons for some surgeries related to their
field. On the other hand, most of them think that they should
perform these surgeries.

Morrison et al. (5) showed that the urology residents had less
theoretical and practical exposure to a transgender surgery

Transgender Surgery

Kidney Transplantation

Donor Nephrectomy

Pediatric Urologic Surgery

Urinary Diversion by using intestinal segments
Adrenal Surgery

Percutaneous Nephrostomy

Female Incontinence Surgery

0 50

Urologists should perform

than the plastic surgery residents. Urologists are surgeons for
the genitourinary tract and urologic care which is essential for
transgender patients having issues with a voiding dysfunction,
fistulas, and penile prosthesis revision (7). Therefore, they should
be at the center of transgender multidisciplinary teams. Training
during the residency is essential to reach this awareness. On
this point, the attitude of the training program director is
significant. Comprehensive transgender practice during the
residency may ensure the dominance of the urologists in this
field in the future.

There is a similar issue between the urologists and general
surgeons. This study shows that the kidney transplantation and
even donor nephrectomy are performed mostly by the general
surgeons despite the high interest of urologists. Similarly, in the
United States, urologists are no longer the primary surgeons in
this field (3). Adrenalectomy is another operation which could
be performed by both the general surgeons and urologists.
Fuletra et al. (8) highlighted that only 10% of the 3358
adrenalectomies were performed by the urologists in the United
States. Only half of Turkish urologists perform adrenalectomy in

240(78,7%)
297(97,4%)
300(98,4%)
279(91,5%)
249(81,6%)
277(90,8%)
234(76,7%)
301(98,7%)

100 150 200 250 3

8

350

m Urologists shouldn't perform

Figure 1. Total numbers of urologists who believe that urologists should perform these surgeries

Table 2. Percentages of urologists performing these surgeries in their hospital, and who think that urologists should perform these
surgeries
Percentages of performing urologists

Performing urologists® who think urologists should perform
Surgery type the operation® p-value®

n % n %
Female incontinence surgery 256 83.9% 253 98.8% 0.624
Percutaneous nephrostomy 144 47.2% 125 86.8% <0.01
Adrenal surgery 153 50.2% 146 95.4% <0.01
Urinary diversion® 137 44.9% 129 94.2% <0.01
Pediatric urologic surgery 242 79.3% 229 94.6% <0.01
Donor nephrectomy 43 14.1% 42 97.7% 0.700
Kidney transplantation 36 11.8% 36 100% 0.290
Transgender surgery 22 7.2% 20 90.9% 0.146
2 The total number and percentages of urologists who answered that their urology department performs these procedures in their hospital, °: Percentages of responders performing
these surgeries who agree that urologists should perform these surgeries in their hospita's urology department, ©: In terms of the surgeries that are performed in their hospital, the
p-value compares urologists who believe or do not believe urologists should perform the surgeries, ¢: Urinary diversions using intestinal segments
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Table 3. Comparison of urologists who feel competent about the surgeries, and those who think urologists should perform these
surgeries
. Capability for surgeries® Urologists should perform these surgeries®
Surgery type Title
n % n %
Residents 50 65.8% 74 97.4%
Female incontinence SpeCia“StS 121 65.8% 183 99.5%
surgery Academics 40 88.9% 44 97.8%
Overall 21 69.2% 301 98.7%
Residents 55 72.4% 60 78.9%
Specialists 130 70.7% 139 75.5%
Percutaneous nephrostomy -
Academics 37 82.2% 35 77.8%
Overall 222 72.8% 234 76.7%
Residents 29 38.2% 66 86.8%
Specialists 49 26.6% 167 90.8%
Adrenal surgery -
Academics 32 71.1% 44 97.8%
Overall 110 36.1% 277 90.8%
Residents 42 55.3% 56 73.7%
. . . Specialists 74 40.2% 153 83.2%
Urinary diversion® -
Academics 39 86.7% 40 88.9%
Overall 155 50.8% 249 81.6%
Residents 34 44.7% 67 88.2%
Lo . Specialists 1n5 62.5% 170 92.4%
Pediatric urologic surgery -
Academics 37 82.2% 42 93.3%
Overall 186 61.0% 279 91.5%
2 Total numbers and percentages of urologists who feel capable of performing these surgeries, *: Total numbers and percentages of urologists who believe that urologists should
perform these surgeries, ©: Urinary diversions by using intestinal segments

their hospitals. Urologists should be well trained for a surgery
of the retroperitoneum and should maintain adrenalectomy
and donor nephrectomy in their repertoire. The urologist's
experience will always be inextricably linked to the past, nature,
and complexities of the kidney transplantation (9).

According to the Accreditation Council for Graduate Medical
Education data, urology residents have limited exposure
to the urinary diversions (10). Another study showing the
practice patterns of certifying the American urologists found,
only 37% of them performed any urinary diversions (11). There
is a similar percentage among the responders of this study.
The possible explanation for this situation is again insufficient
exposure to the urinary diversions during their residency.
Another possible reason may be the necessity of using the
intestinal segments for some urinary diversions. Urologists
should be competent to prepare the intestinal segments for
urinary diversions by themselves instead of referring to the
general surgeons. Urologists should be competent enough
to perform the urinary diversions that may be required for
emergency cases.

In the United States, gynecologists perform most sling
procedures, and in Canada urologists perform 43% of these
surgeries. The same study showed that the urologists diagnose
fewer patients with a pelvic organ prolapse (POP) (12). On
the other hand, there are similar outcomes for POP surgery
performed by the urologists or gynecologists (13). Among our
responders, there is higher performance and interest in a female
incontinence surgery and pediatric urologic surgery compared
to the other surgeries. Possible reasons are that these surgeries
have shorter learning curves and urologists have more exposure
during the residency.

Most urologists feel competent about a percutaneous
nephrostomy, but performance rates are lower. Urologists
tend to leave this field to interventional radiologists. In some
countries, there is a trend that the most access for PCNL
is performed by an interventional radiologist (14). But it is
a fact that an interventional radiology department is not
always available in the small cities and hospitals. Percutaneous
nephrostomy replacement could be lifesaving in some cases.
Therefore, urologists should be able to perform percutaneous
renal access on their own. Urologists may successfully perform
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the renal access with low complication rates (15). Residents
should practice percutaneous nephrostomy during their
training instead of referring the patients to the interventional
radiologists continuously (16).

Study Limitations

This study should be evaluated with its limitations. There could
be recall and response bias due to the nature of the survey.
The responders may be only those interested or not interested
in these surgeries. The results cannot be expanded due to its'
demographic bias. Surgery types were assessed under general
headings and not investigated in detail. Another limitation is
that the surgeon preferences are given as percentages rather
than the actual number of the surgeries.

Conclusion

In Turkey, urologists are no longer the primary surgeons for
some surgeries they used to perform. Many urologists avoid
performing the major urologic surgeries. As vital as it is for
urologists to be involved in emerging technology and surgery
procedures, it is also critical that they continue to conduct
surgeries that are part of the urology curriculum. Urology
educators should familiarize the new urologists with these
surgeries and how to manage their complications. We hope
that the urology will continue to be the focus of newly
graduated doctors due to a vast range of surgical procedures
available.
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What’s known on the subject? and What does the study add?

Coronavirus disease-2019 has negatively affected sexual life, as well as all life aspects. Most of the studies were commentary or review
articles, and only a few studies were designed as research articles that were based on online questionnaires. To the best of our knowledge,
this study is one of the few clinical studies that compared the data of the pandemic period and normal period in literature. We revealed that
patients who presented with erectile dysfunction (ED) during the pandemic period were younger, with milder ED symptoms.

A b st a C T

Objective: This study aimed to present the impact of coronavirus disease-2019 pandemic on seeking treatment in patients with erectile dysfunction
(ED) and compare the clinical characteristics, demographics, and laboratory analysis of patients with ED during and before the pandemic period.

Materials and Methods: The clinical and demographic characteristics and laboratory analysis of patients with ED were compared between the
time interval of March 9, 2020, to June 1, 2020, and the previous 3 months from the pandemics. The International Index of Erectile Function-5
questionnaire was used to assess ED and the results from two groups were compared.

Results: A 76.4% decreased total number of outpatient clinics and a 70.9% decreased number of patients with ED was observed; however a
significant increase was detected in the ratio of patients with ED to the total number of patients during the pandemic period (1.7% vs. 2.1%,
p=0.008). The median age of patients was smaller in the pandemic period. Mild ED was significantly higher in the pandemic period and moderate
ED was detected higher in the period before the pandemic.

Conclusion: The admission rate of patients with ED has increased in the pandemic period. The patients presenting with ED during the pandemic
period were younger, with milder ED symptoms.
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Correspondence: Volkan Sen MD, Manisa City Hospital, Clinic of Urology, Manisa, Turkiye
Phone: +90 553 389 68 59 E-mail: sen_volkan@yahoo.com ORCID-ID: orcid.org/0000-0003-2832-0682
Received: 13.04.2021 Accepted: 29.05.2021

Cite this article as: Sen V, irer B, Horsanali MO, Sahin MO, Egriboyun S, Kizer O, Oztiirk B, Sarikaya E, Ongun S, Ucer 0, Bozkurt O, Demir 0. Changing the
Demographic Characteristics of Males with Erectile Dysfunction During the Coronavirus Disease-2019 Pandemic: A Multi-institutional Comparative Analysis
with the Non-pandemic Period. J Urol Surg, 2022;9(1):57-62.

©Copyright 2022 by the Association of Urological Surgery / Journal of Urological Surgery published by Galenos Publishing House.

57


https://orcid.org/0000-0003-2832-0682
https://orcid.org/0000-0002-7719-9033
https://orcid.org/0000-0002-3651-0948
https://orcid.org/0000-0002-1985-9312
https://orcid.org/0000-0002-0235-3593
https://orcid.org/0000-0002-8223-1499
https://orcid.org/0000-0002-8282-1229
https://orcid.org/0000-0001-7247-1416
https://orcid.org/0000-0002-8253-4086
https://orcid.org/0000-0001-7912-0408
https://orcid.org/0000-0002-7662-0092
https://orcid.org/0000-0003-3070-8571

Sen et al.
Erectile Dysfunction in COVID-19 Era

J Urol Surg,
2022;9(1):57-62

Introduction

Erectile dysfunction (ED) is defined as the persistent inability to
attain and maintain an erection sufficient to permit satisfactory
sexual performance (1). ED is a worldwide health problem that
is increasing with aging, with negative impacts on the quality
of life among males (2). The prevalence of ED in the age
group of 40-70 years old was reported between 25%-52% in
literature (3-6). The pathophysiology of ED may be classified as
anatomical, neurogenic, vasculogenic, drug-induced, hormonal,
and/or psychogenic. Disasters like the coronavirus disease-2019
(COVID-19) pandemics lead to an increased psychological
burden, a result of both fear from the disease and problems
caused by social isolation. This psychological burden can
negatively affect the erectile functions in males.

COVID-19 was firstly reported in Wuhan, Hubei province of
China, and the World Health Organization declared COVID-19 as
a pandemic on March 11, 2020 (7,8). The worldwide total cases
reached 110,974,862 and the total deaths reached 2,460,792 (9).
The first case was reported on March 11, 2020, and the actual
number of cases and deaths from COVID-19 are 353,426 and
9,513, respectively, in Turkey (9). During the COVID-19 pandemic,
the workload of hospitals has increased and several healthcare
measures were taken by hospital systems and governments.
Many of the hospitals have turned to quarantine or pandemic
hospitals and had to serve solely patients with COVID-19. The
number of outpatient clinics of urology has been decreased
and elective surgeries have been canceled (9,10). Hence, the
practice of sexual medicine has been dramatically impacted,
as most procedures and consultations are essentially elective.
Some articles evaluated the challenges in the practice of sexual
medicine in the COVID-19 era in literature (11-15). Most of the
studies were commentary or review articles, only a few studies
were designed as research articles that were based on online
questionnaires (11-16). This study aimed to present the impact
of the COVID-19 pandemic on seeking treatment in patients
with ED and compare the clinical characteristics, demographics,
and laboratory analysis of patients with ED between the
pandemic period and before the pandemic period. To the best
of our knowledge, this study is one of the few clinical studies
that compared the data of pandemic and normal period in the
literature.

Materials and Methods

This study was approved by the local ethics committee and
included a total of nine centers (Dokuz Eylil University - approval
number: 2020/19-22, date: 17.08.2020). The total outpatient
clinics and the number of patients with ED were retrospectively
recorded. The clinical and demographic characteristics (age, body
mass index, smoking, comorbidities, etc.) and laboratory analysis
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[total testosterone, glucose, prolactin, low-density lipoprotein
(LDL), high-density lipoprotein, and total cholesterol] of patients
with ED were compared between the time interval of March 9,
2020, (the first patient with COVID-19 was reported in Turkey)
to June 1, 2020, and the previous 3 months from the pandemics,
December 16, 2019, to March 9, 2020. The International Index of
Erectile Function-5 (IIEF-5) questionnaire was used to assess ED
and the results from the two groups were compared. According
to total IIEF-5 scores, the score of 26-30 means no ED, 22-25
as mild ED, 17-21 as mild-moderate ED, 11-16 as moderate ED,
and 0-10 as severe ED. The severity of ED was also compared
between the groups.

Statistical Analysis

The Statistical Package for the Social Sciences software version
25.5 (IBM, NY, USA) was used for analyses. The Kolmogorov-
Smirnov and Shapiro-Wilk normality tests were used to state
the continuous normally distributed data. The chi-square test
was used for the comparison of categorical data and the Mann-
Whitney U test to compare parameters that were not normally
distributed. Results were given as median [(minimum (min)-
maximum (max)], number, and percentage (%). P-values of
<0.05 were considered statistically significant.

Results

The total number of outpatient clinics was 40,631 in the period
before the pandemics and 9,604 in the pandemic period. The
number of patients with ED was 694 in the period before
the pandemics and 202 in the pandemic period. A 76.4%
decreased total number of outpatient clinics and a 70.9%
decreased number of patients with ED was observed; however,
a significant increase was detected in the ratio of patients
with ED to the total number of patients during the pandemic
period (1.7% vs. 2.1%, p=0.008). The median age of patients
who were admitted during the pandemic period were smaller
than the period before the pandemic, and their body mass index
was found to be significantly higher [45 (min=20-max=74)
years vs. 46 (min=18-max=79) years, p=0.043; 27.2 (min=20.7-
max=38.5) kg/m? vs. 26.4 (min=18.7-max=36.2) kg/m?, p<0.001;
respectively]. Smoking rates were significantly detected higher
in the pandemic period (55.4% vs. 43.5%). When the severity of
ED was compared between the groups; mild ED was significantly
higher in the pandemic period (4.5% vs. 0.9%) and moderate
ED was higher before the pandemic (Figure 1). The comparison
of the two groups in terms of demographics and clinical
characteristics was presented in Table 1. According to laboratory
analysis, the median values of LDL, total cholesterol, and total
testosterone were significantly lower in the pandemic period
(Table 2).
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Discussion

COVID-19 has negatively affected sexual life, as well as all life
aspects. Some reports were published about the challenges
in the practice of sexual medicine in the COVID-19 era from
several countries (11-15). Li et al. (11) evaluated the changes in
people's sexual behavior during the COVID-19 pandemic with
anonline survey, that was applied to 189 females and 270 males
in China and revealed a significant decline in frequency and

Severity of ED (%)

Severe ED
Moderate ED
Mild to moderate ED

Mild ED

'IIII

o

10 20 30 40 50 60

B During the pandemic M Before the pandemic

Figure 1. Comparison of ED severity between the pandemic period and the
period before the pandemic
ED: Erectile dysfunction

overall sexual activity. Jacob et al. (12) investigated the level of
sexual activity during the COVID-19 social distancing and self-
isolation measures in the UK with an online survey. A total of
868 individuals responded to an online survey, 63.1% of them
were females and the prevalence of sexual activity was <400%.
They detected a significant correlation between the lower
sexual activity and older adults, female gender, and unmarried
status (12). Schiavi et al. (17) assessed the effects of the social
distancing measures during the COVID-19 pandemic on the
quality of life and sexual function of reproductive-age females.
The individuals previously answered the Female Sexual Distress
Scale (FSDS), the 36-Item Short Form Survey (SF-36), and the
Female Sexual Function Index (FSFI) questionnaires. After 4
weeks from the restrictive measures, the same questionnaires
were filled out by individuals via e-mail. A total of 89 females
were included in their study and they revealed significant
decreases in the mean sexual intercourses/month (6.3+1.9 vs.
2.3+1.8), the mean FSFl scores (29.2+4.2 vs. 19.2+3.3), and SF-
36 scores (82.2+10.2 vs. 64.2+11.8). Additionally, a significant
increase was found in the FSDS scores (9.345.5 vs. 20.1+5.2)
and concluded that the COVID-19 pandemic and the restrictive
social distancing measures have negatively influenced the
quality of life and sexual function in females. Most of the
published research studies were online survey based studies

Table 1. The comparison of the demographics and clinical characteristics of patients with erectile dysfunction between the
pandemic period and the period before the pandemic

Period before the pandemic Pandemic period

(December 16, 2019-March 9, 2020) (March 9, 2020-June 1, 2020) p

n=694 n=202
Age, median (years) (min-max) 46 (18-79) 45 (20-74) 0.043
?n':’i'r';_'r:f;i)a" (kg/m?) 26.4 (18.7-36.2) 27.2 (20.7-38.5) <0.001
Smoking (n,%) 302 (43.5%) 112 (55.4%) 0.003
?n’:‘i‘r’l'fir:g;()(p“kage year). median 0 (0-50) 20.0 (0-55) 0.279
Alcohol (n,%) 50 (7.2%) 11 (5.4%) 0.382
Hypertension (n,%) 222 (32.0%) 45 (22.3%) 0.008
Diabetes mellitus (n,%) 172 (24.8%) 39 (19.3%) 0.106
Coronary heart disease (n,%) 117 (16.9%) 17 (8.4%) 0.003
Hypertension (n,%) 106 (15.3%) 31 (15.3%) 0.980
Hyperthyroidism (n,%) 6 (0.9%) 0 (0.0%) 0.185
Hypothyroidism (n,%) 4 (0.6%) 2 (1.0%) 0.526
Psychiatric (n,%) 24 (3.5%) 9 (4.5%) 0.508
IIEF, median (min-max) 14 (7-25) 15 (7-25) 0.005
Severity of ED (n,%)
Mild ED 6 (0.9%) 9 (4.5%) <0.001
Mild to moderate ED 204 (29.4%) 69 (34.2%) 0.195
Moderate ED 334 (48.1%) 81 (40.1%) 0.044
Severe ED 150 (21.6%) 43 (21.3%) 0.921
BMI: Body mass index, ED: Erectile dysfunction, IIEF: International Index of Erectile Function, Min: Minimum, Max: Maximum
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that evaluated the impacts of the COVID-19 pandemic
on the sexual health of individuals (11,12,17), and several
commentaries were published on COVID-19 and sexual health
(13-15). However, the literature reported insufficient data on
the changes in the management of patients with ED in the
COVID-19 era. Thus, this study aimed to present the impact of
the COVID-19 pandemic on seeking treatment in patients with
ED and compare the clinical characteristics, demographics, and
laboratory analysis of patients with ED between the pandemic
period and before the pandemic period. Our study revealed that
the rate of patients with ED who seek treatment has increased
during the pandemic period, consistent with the studies which
presented the negative effects of the COVID-19 pandemic on
sexual life.

The prevalence of obesity is increasing worldwide and is
reported as >20% in almost all countries (18,19). Several
measures started to be taken in all countries due to the
COVID-19 pandemic like restriction in movement, social
distancing, self-isolation, and impeding economic activities
across a broad spectrum of nonessential occupations (20).
Most of the individuals who had an opportunity for remote
working worked from their homes without physical activity.
These measures also led to some changes in food consumption
and a decrease in physical activity, which may have a role in
weight gain (20). As expected, the body mass index values of
patients with ED in the COVID-19 period were higher than the
non-pandemic period in our study.

The COVID-19 outbreak negatively affects the mental health of
the population and increases the likelihood of illnesses, such as
anxiety and depression, getting worse (21). Worsening mental
health and stress were reported as predisposing factors for
increased smoking, frequency, and quantity, as well as relapse
(21,22). Likewise, the literature revealed that the smoking rates
were also higher in patients with ED during the COVID-19
pandemic in our study.

Many studies showed that the prevalence and ED severity
increased with aging (23,24). Martins and Abdo (25) reported

that younger patients with ED (<40 years) are more likely to
have mild ED with a rate of 73.7%. Yang et al. (26) pointed
out that young patients with ED had higher incidences of
anxiety and depression. The median age of patients with ED
was lower and the rate of mild ED was higher in the pandemic
period compared with before the pandemic period in our study.
Therefore, the studies revealed that the physiological factors
likely more affect the younger patients and seem to be related
with more mild ED severity.

ED is closely related to diabetes mellitus (DM), hypertension
(HT), dyslipidemia, and metabolic syndrome, and with aging,
the rates of all these comorbidities increases (1-4). Additionally,
some studies reported the association between ED severity
and coronary arterial disease (27,28). Al-Daydamony et al. (27)
detected that patients with moderate and severe ED (IIEF-5
score of <17) had a significantly higher risk of coronary artery
diseases than mild ED. Garcia-Cruz et al. (28) reported that
the presence and severity of ED correlated with the presence
of HT, DM, dyslipidemia, and the number of cardiovascular risk
factors. Patients with ED before the pandemic period were older
and had more moderate ED in our study. Consistent with the
literature, higher LDL and total cholesterol values and higher
HT and coronary arterial disease rates were detected in these
patients.

Ma et al. (29) compared the sex-related hormones of 119
reproductive-aged male patients with COVID-19 with 273
age-matched un-infected males and revealed that the serum
total testosterone levels were significantly lower in patients
with COVID-19. Studies do not support a consistent association
between testosterone level and mood. There may be some males
in whom hypogonadism contributes to depression; and chronic
depressive illness may cause hypogonadism in some (30). The
serum testosterone levels were lower in a patient with ED
during the pandemic period in our study. The possible causes
may be related to COVID-19 or psychological disorders, which
can affect testosterone levels. However, further studies are
needed to clarify this relationship.

Table 2. The comparison of the laboratory analysis of patients with erectile dysfunction between the pandemic period and before

the pandemic period

Period before the pandemic

Pandemic period

(December 16, 2019-March 9, 2020) (March 9, 2020-June 1, 2020) p

n=694 n=202
LDL, median (min-max) 127 (38-229) 110 (28-241) <0.001
HDL, median (min-max) 44 (21-144) 40 (14-95) 0.440
Total cholesterol, median (min-max) 206 (85-586) 190 (108-400) <0.001
Total testosterone, median (min-max) 434 (41-1098) 370 (11-835) <0.001
Glucose median (min-max) 98 (61-497) 104 (59-516) 0.177
Prolactin, median (min-max) 10.0 (0.1-95.0) 9.3 (1.4-95.0) 0.913

Min: Minimum, Max: Maximum, LDL: Low-density lipoprotein, HDL: High-density lipoprotein
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Study Limitations

The main limitations are its retrospective design and
the lack of standardized psychological evaluation with
questionnaires. However, the strongest part of the study was
being one of the few clinical studies that compared the data
of pandemic period and normal period of patients with ED
in the literature.

Conclusion

COVID-19 negatively affected the sexual life of individuals. While
a serious decrease was observed in the rates of application to
outpatient clinics for many urological diseases, the application
rate of ED patients has increased in the pandemic period.
Patients presenting with ED during the pandemic period were
younger, with milder ED symptoms.
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Urachal Remnants and Anomalies in Children: Rationales of Surgery

© Beytullah Yagiz
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What’s known on the subject? and What does the study add?

The prevelence of urachal anomalies are inconsistent in the literature due to employed imaging modality and inconsistent definitions. Major
indications for surgery are presence of symptoms, infections and fear of future malignant transformation. After retrospectively evaluating our
experience, we concluded that fistulography should not be performed routinely as it is hard to perform in children and does not add much
to the management process. Voiding cystogram is recommended only in patients with suspected vesicoureteral reflux or if the results of the
study may potentially alter the management process. Although potential future malignant transformation is still undetermined, malignancy
should be considered as we found a neuroblastoma in the periurachal area.

A bt a C T

Objective: Urachal remnants are rare conditions in children with controversial management. Many of them present with complaints; however,
the causality between the symptom and the condition is unclear, and a significant proportion of patients are incidentally identified. Meanwhile,
indications of the surgical correction are controversial and the best way of surgical approach depends on the attending physician's experience. This
study aimed to evaluate the results of surgically corrected urachal conditions in children.

Materials and Methods: This study included patients (h=21) who underwent surgery for urachal conditions between 2010 and 2020. Age, presenting
symptoms, radiological evaluation, surgical approach, and results, and histological results are retrospectively evaluated.

Results: Of the patients, 12 (57%) were boys, and abdominal pain was the most common presenting symptom (43%). The exact anomaly could not be
classified in 8 patients, but classified as urachal sinus (n=5), urachal cyst (n=4), patent urachus (n=2), urachal diverticulum (n=1), and neuroblastoma
(n=1) in the rest. Patients with umbilical discharge presented significantly younger than patients with abdominal pain or incidentally recognized
patients (2.4+1.2, 7.2+1.17, and 10.9+3.1 years, respectively; p<0.05). No operative complication is encountered. Histological examination revealed
only 1 malignancy (neuroblastoma, 5%).

Conclusion: Urachal anomalies in children are confusing conditions as they are rare, with unclear significance. Major indications of surgery are
complications (infection, persisting drainage, or pain) and potential risk of malignant transformation. Surgery can be offered if complicated and the
risk of malignancy appears to be low although not zero.

Keywords: Urachus, surgery, children

Introduction

Urachus is the fibrous remnant of the allantois, which is
expected to become obliterated around birth. This process
widely varies among individuals and may remain as a bulge at
the apex of the bladder or may exhibit as a completely open
tract between the bladder and umbilicus. Urachal anomalies
are significantly rare and commonly classified as urachal cyst,
patent urachus, urachal sinus, and urachal diverticulum (1).

However, as it is hard to define and classify a finding related to
urachus in daily practice (radiological or clinical), Naiditch et al.
(2) did not use the term "anomaly” and used “remnant” instead
and mentioned the 5" entity as “urachal remnant/chords"
Urachal conditions usually present with complications or maybe
incidentally identified during the investigation of relevant or
irrelevant conditions. The exact incidence is hard to estimate as
the definition of the physiological and pathological conditions
differ among the studies, and most series lack surgical and

Correspondence: Beytullah Yagiz MD, Ondokuz Mayis University Faculty of Medicine, Department of Pediatric Surgery, Division of Pediatric Urology,

Samsun, Turkiye

Phone: +90 533 658 75 02 E-mail: beytullahyagiz@gmail.com ORCID-ID: orcid.org/0000-0003-0882-1789

Received: 03.04.2021 Accepted: 31.07.2021

Cite this article as: Yagiz B. Urachal Remnants and Anomalies In Children: Rationales of Surgery. J Urol Surg, 2022;9(1):63-67.
©Copyright 2022 by the Association of Urological Surgery / Journal of Urological Surgery published by Galenos Publishing House.

63


https://orcid.org/0000-0003-0882-1789

Beytullah Yagiz
A Dilemma for the Surgeon

J Urol Surg,
2022;9(1):63-67

histological confirmation. Thus, management is controversial
as some recommend surgical removal, while others advocate
a more conservative approach even in complicated cases, due
to insufficient definitions and significant rarity (1,3-5). This
study aimed to retrospectively evaluate the clinical features
and surgical and histological results of children with urachal
conditions.

Materials and Methods

This study includes patients who underwent surgery for a
urachal condition between January 2010 and April 2020.
Institutional board approval is obtained from the Ethical Board
on Clinical Studies of Ondokuz Mayis University (IRB registry
number: 2020/502). The patient's age, presenting symptoms,
surgical approach, diagnostic tools, and histological results
are retrospectively evaluated. Patients who are admitted
with abdominal pain, umbilical discharge, and urinary tract
infection were all regarded as symptomatic and only the cases
encountered during surgery of an irrelevant condition are
regarded as "“incidental,” because relating a symptom with the
urachal pathology is highly subjective and causes significant
bias.

Statistical Analysis

Numerical variables were expressed as mean + standard deviation
depending on the distribution of variables. Categorical variables
were expressed as numbers and percentages. The normality test
of numerical variables was calculated with the Shapiro-Wilk
test. One-Way analysis of variance with the post hoc Tukey
test was used for statistical analysis of patients' age among
admitting symptoms. Data were analyzed using the Statistical
Package for the Social Sciences® Statistics 20 software (IBM®
Corp, Armonk, NY, USA).

Results

During the study period, 21 children underwent surgery for
urachal anomalies. Of the patients, 12 (57%) were boys and 9
(43%) were girls. The presenting symptoms include abdominal
pain (n=9, 43%), umbilical discharge (n=7, 33%), incidental
diagnosis during surgery (n=3, 14%), prenatal diagnosis (n=1,
50%) and recurrent urinary tract infection (n=1, 5%).

The mean age at presentation was 2.4+1.2, 7.2+1.17, and
10.9+3.1 years (mean + standard error) for the patients admitted
for umbilical discharge, abdominal pain, and incidental cases,
respectively. The patients admitted with umbilical discharge
were significantly younger than those admitted with pain and
incidentally diagnosed (p<0.05) (Table 1).

Ultrasonographic (US) imaging yielded positive findings,
which suggest a urachal condition in 14 patients (67%),
whereas 3 patients underwent additional magnetic resonance
imaging (MRI) and 2 patients underwent surgery as clinical
findings suggested an anomaly despite the negative US.
Three patients were incidentally diagnosed during surgery
for irrelevant conditions (Meckel's diverticulum, acute
appendicitis, and ureteroneocystostomy, respectively). Avoiding
cystourethrography (VCUG) was obtained in 8 patients before
surgery but did not provide any additional information regarding
the wurachal anomaly. Unilateral vesicoureteral reflux was
identified in 2 patients (1 resolved with conservative follow-up
and the other was the one who had incidental diagnosis during
ureteroneocystostomy). Of the 7 patients who presented with
umbilical discharge, 3 underwent an attempt of fistulography,
but all failed to demonstrate a patent urachus or urachal sinus.

Nine patients (43%) underwent laparoscopic exploration while 12
(57%) underwent open surgery by a median (n=6), periumbilical
smiling face (n=2), Rockey-Davis (n=2), Pfannenstiel (n=1),
and right upper quadrant transverse (n=1) incisions (Figure 1).
Simultaneous diagnostic cystoscopy was performed in 3 patients
but did not yield any additional information or relief during
surgery. Of the patients, 5 (24%) received a cycle of antibiotics
before surgical correction for a relevant infection or abscess.

The predominant histological features were fibromuscular
tissue (n=12; with 9 demonstrating uroepithelium), chronic
inflammation (n=4), fibroadipose tissue (n=2), neuroblastoma
(n=1), connective tissue with mucinous glands (n=1), and with
uroepithelium (n=1). The only malignancy in our series was the
2-month-old girl with neuroblastoma who presented with a
prenatal diagnosis of urachal anomaly (5%). The extraperitoneal
location of the tumor above the bladder was confirmed by
MRI and on surgical exploration (Figure 2). As radiological
and laboratory findings were suggestive of a malignancy, the
procedure was converted to open after diagnostic laparoscopy

Table 1. Presenting symptoms of the patients. The conditions recognized during an irrelevant surgery are considered as “incidental”
n Mean (years) Std. Error Minimum (years) Maximum (years)

Umbilical discharge® 7 2.39214 1.191299 0.288 9.333

Abdominal pain® 9 7.20144 1.171635 0.481 11.750

Incidental® 3 10.86067 3.076675 5.083 15.583

Total 19 6.00737 1.068178 0.288 15.583

*Significant at 5% significance level, *°: For all variables with the same letter, the difference between the means is not statistically significant
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confirmed the preperitoneal location of the mass. The mass
was located above the bladder between the medial umbilical
ligaments and a small portion of the bladder wall was included
in the excision. Histological examination revealed poorly
differentiated neuroblastoma that demonstrated expansile
protrusion into the detrusor muscle of the bladder (Figure 2).
The major concerns about malignancy in these patients were
the solid appearance on MRI and absence of infection signs.

Including the flap of full-thickness bladder wall into the
excised specimen was necessary for 4 patients to ensure a
clear margin that necessitated prolonged bladder drainage by
urethral catheterization. No other morbidity or complication is
encountered in these patients related to bladder wall violation.

Figure 1. Laparoscopic view of a patent urachus with omental adhesions
due to a previous infection (A). Major site of adhesion after omentum was
released (B) and gross image of the specimen after excision (C). Black arrow
indicates the caudal pole (bladder) and white arrow indicates the cranial pole
(umbilical) of the tract (the tract is excised en bloc together with the median
ligaments to ensure a clear margin)

Satisfactory classification of the condition was not possible in 8
patients (38%) due to the retrospective design of the study and
insufficient clear definitions of urachal anomalies. Five (38%)
patients were regarded as urachal sinus, 4 (31%) as urachal cyst,
2 (15%) as patent urachus, 1 (8%) as urachal diverticulum, and
1 (8%) as neuroblastoma (Figure 1).

No intraoperative or postoperative complication related to
surgery was identified in any of the patients.

Discussion

Embryologically, urachus is a remnant tissue that is derived from
allantois and usually obliterates after 18™ gestational weeks and
remains as a fibrous cord or peritoneal fold (6). Urachal anomalies
are rare conditions and their exact incidence is quite impossible
to determine due to conflicting reports, unclear definitions, and
poor understanding of the anomaly, but generally estimated as
1% (7,8). However, Ozbek et al. (9) found a space-occupying
urachal lesion by US examination in 180 of 182 patients (99%)
who are admitted for irrelevant symptoms. Their prospective
study revealed the mean diameter of the lesions as 13+5 mm
(87% were ovoid; n=156) and sonographic protrusion into the
bladder was demonstrated in 74% of the patients (n=133).
Similarly, Cacciarelli et al. (10) identified an elliptical structure
in 62 of 100 children by the US, but the significance of these
images remains unidentified as only 1 patient underwent
surgical excision and histological examination revealed a normal
urachal remnant. Contrarily, Gleason et al. (7) revealed a 1.03%
incidence of urachal anomalies using various imaging modalities
in their retrospective study, in which most of the conditions
were incidentally diagnosed and only 8.3% underwent surgical
excision.

The most specific symptom for a urachal anomaly is an umbilical
lesion or discharge but a significant number of patients are
recognized during evaluation for abdominal pain or urinary
tract infection, and it is quite subjective to relate the presenting

Figure 2. Coronal MRI section of the 2 months old patient with neuroblastoma. The heterogenous solid mass is indicated between the arrows in the apex of the
bladder (A). Diagnostic laparoscopy revealed the preperitoneal mass between the median ligaments (B). Gross appearance of the excised specimen (C)

MRI: Magnetic resonance imaging
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symptoms with the urachal condition and coin the term
“incidental” (7,11). In our series, the most common presenting
symptoms include abdominal pain, umbilical discharge, and
incidental diagnosis, but we restricted the incidental term to
only the patients who were recognized during surgery for other
conditions. Relating the presenting symptom with the condition
is quite difficult but significant as it may alter the decision on
the management modality.

Most of the patients with urachal anomalies are incidentally
recognized, and the US is the leading diagnostic tool. Urachal
remnants, cysts, and diverticula can be seen as lesions that
are ovoid or elliptical on US imaging (10). A sinus tract with
or without air/fluid in it can also be demonstrated by the US
but it's a subjective finding and reliability are unclear (12).
Fistulography with a contrast medium may be performed when
a patent urachus is suspected (i.e., in patients with umbilical
discharge) but appears to be unreliable and demanding in our
and others experience as canulation and visualization of a
narrow lumen is challenging, and the cause of the umbilical
discharge may be secondary to much more common lesions (i.e.,
umbilical granuloma) (12-14).

VCUG was also a commonly used imaging modality, especially
for visualization of a urachal diverticulum or patent urachus
(1,7,15). However, VCUG did not provide additional information
about the urachal condition or change the clinical management
process in our 8 patients who underwent preoperative imaging.
Therefore, we have abandoned VCUG for urachal anomaly
diagnosis and recommend only for evaluation of other
coexisting conditions, such as vesicoureteral reflux, like many
others (11,16).

Cross-sectional imaging modalities can be performed in selected
patients when differential diagnosis, the extent, or nature of the
anomaly are sought. We have performed MRI in 3 cases as all
had solid mass images on the US, and histological examination
of the surgical specimens revealed neuroblastoma that is
located in the preperitoneal space above the bladder in one of
our patients. A computerized tomography is a viable option;
however, MRI appears as a superior imaging modality with
improved soft-tissue resolution and the absence of radiation
(1,7).

Another controversial issue about the urachal anomalies is the
management option (surgical or non-surgical). The decision of
surgery is mainly driven by two concerns, complications and
risk of malignancy. Complications of urachal anomalies, such as
infection or discharge, are the least controversial issues as many
recommend surgical excision when present (1,7). However, some
authors favor a more conservative approach to recommend
surgery after multiple episodes of infection and advocate that
complicated urachal anomalies can also be managed without
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surgery (4,5,11). Opponents of nonsurgical management propose
that urachal malignancy is rare in children and conservative
management is safe (2,7). Few cases of urachal malignancy are
reported in children, with significantly diverse histological types
from adults (as in our one case of neuroblastoma), which deepens
the confusion on the origin of urachal tumors, and the risk of
malignancy after childhood has insufficient data (15,17,18).
Identifying the origin of the malign tumors in children is quite
impossible; however, the disparity in reported types suggests
that they may arise from ectopic tissues located in the urachus,
and ectopic neural crest cells would be responsible for the
neuroblastoma in our 2-month-old patient.

As the prevalence of urachal malignancy is highest in the 6" and
7" decade, studies with long-term follow-up are lacking, which
are necessary to identify the number of rare anomalies that
transform into this rare urachal malignancy (19,20). The length
of follow-up is significantly short in most of the reports (<5
years) to safely conclude that risk of malignant transformation
is low (4,11). As significant surgical complications are rare, both
in our series and in the literature, elective surgical excision
appears reasonable in children to avoid a future aggressive
malignancy, in which 5-year survival is <50% (7,8,11,19).
Conservative follow-up is a long road that requires patience,
and most patients do not comply even with the annual follow-
up controls (3).

The mode of surgical approach depends on the availability
of instruments and familiarity with the techniques and can
be performed by robotic, laparoscopic, or open approach.
Laparoscopy became the technique of choice in recent years
in our institution, but a paraumbilical smiling face incision
provides sufficient exposure in selected patients (<2 years) as
the bladder is still an abdominal organ and its apex can easily
reach the umbilicus when distended (Figure 3).

Therefore, we recommend elective surgery for symptomatic or
complicated cases (infection, persisting umbilical discharge, and
unexplained lower abdominal pain). However, in the absence
of complications and symptoms, we inform the parents of the
theoretically low but unclear possibility of malignancy and
leave the final decision to them for patients without clinical or
radiological findings suggesting malignancy.

Conclusion

Urachal anomalies remain an enigma for the surgeon, radiologist,
and pathologist. Managementisless controversial in symptomatic
patients who present with umbilical discharge, infection signs,
or mass lesions that are suspicious for malignancy. Major
controversy persists for asymptomatic patients concerning the
risk of malignancy as no long-term data is available regarding
the actual risk of malignant transformation.
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Figure 3. A patent urachus of a 5 months old infant was excised through
a umbilical smiling face incision under laparoscopic vision. Note that dome
of the bladder (yellow arrow head) reaches to the umbilicus (U) when the
bladder is distended. (U; indicates umbilicus, F; indicates falciforme ligament
and yellow arrow head indicates the urachus and the bladder dome)
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What’s known on the subject? and What does the study add?

Post-void residual (PVR) volume measurement using ultrasonograpy is an important non-invasive tool used for diagnosis and monitoring
the response to treatment in children with lower urinary tract dysfunction. Various portable ultrasonic scanner (PUS) devices are used for
this purpose. We hypothesized measuring urinary volume in bladder in standing position first would probably be time-saving in PVR volume
measuring process. In our study, measurements by PUS in both standing and supine positions were highly correlated. We concluded that PUS
in standing position can be used to detect pre-voiding and post-voiding (PVR) volumes in UF procedure to prevent time-wasting and avoid
possible anxiety of the children.

Objective: This study aimed to compare the pre-voiding bladder and post-voiding residual [BV, post-void residual (PVR)] volumes measured by the
portable ultrasonic scanner (PUS) in standing and supine positions.

Materials and Methods: This study included 436 children. Two groups were composed (group-1: PUS vs. volume by catheter and group-2: PUS vs.
infused volume during the urodynamic study) to evaluate the agreement of PUS measurements with true bladder volume. Additionally, the third
group (group-3) was created to analyze the correlation between PUS measurements in different positions. In groups 1 and 2, PUS measurement
agreements were evaluated using the paired sample T or Wilcoxon signed-rank tests. Following the agreement, correlations were analyzed using
Pearson's or Spearman’s coefficients depending on whether variables were distributed normally or not, respectively. Coefficients were interpreted
as 0.90-1.00 (very high correlation) and 0.70-0.90 (high correlation).

Results: The catheter and PUS measurements were similar in group-1 (Wilcoxon signed-rank test, p=0.976) and were highly correlated (r=0.873).
The measurements of volumes infused by urodynamic device and PUS were similar in group-2 that revealed the agreement of PUS measurements
on different volumes and highly correlated at the 25" and very highly correlated at the 50™, 75", and 100" percentiles of the estimated bladder
capacity related to age. The BV and PVR measurements by PUS in standing and supine positions in group-3 were highly correlated, revealing that
PUS can be used in both positions.

Conclusion: Measurements of BV before uroflowmetry or PVR volume by PUS in standing position gave similar results with those in the supine
position.

Keywords: Portable ultrasonic scanner, uroflowmetry, post-void residual urine

Introduction ultrasonography (USG), and uroflowmetry (UF) with post-void

residual (PVR) volume measurement. Invasive tools, such as
Lower urinary tract dysfunction (LUTD) has a varying prevalence

of approximately 17-22% in the pediatric population (1). In
the majority of cases, treatment response evaluation, diagnosis,
and monitoring can be done by non-invasive methods, such Bladder catheterization is the "gold standard" method for
as voiding diary, symptom scoring questionnaires, urinalysis, accurate bladder or PVR volume measurement (4). However,

urodynamics, cystography, and cystoscopy, are indicated in a
small selected group of cases (2,3).
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because of its invasive nature, it is not practical especially in
those undergoing several repeating evaluations (5,6). The only
non-invasive tool for measuring urine volume in the bladder is
USG. Currently, a standard suprapubic USG or portable ultrasonic
scanner (PUS) is used for this purpose. The use of USG to assess
the bladder volume was first described in 1967 (7). It is quick,
non-invasive, and well-tolerated, which may be performed in-
office setting, requires less patient cooperation, and necessitates
no extra instruments. USG reliability and compatibility with PUS
have been investigated in several studies (8-10).

However, some problems may occur even during a simple
procedure, such as UF with PVR measurement using USG, in
children. Performing UF without sufficient bladder fullness can
be time-wasting and the child's occasional resistance for not
being in a supine position for PVR measurement with the fear of
having a possibly painful procedure may limit the reliability and
the feasibility of the tool. Understanding sufficient urine in the
bladder in a standing position before UF and then measuring
the PVR volume would probably reduce children's anxiety.

We hypothesized that measurements using PUS in both standing
and supine positions are highly correlated and measurement in
a standing position using PUS can be used for this purpose in
children.

Materials and Methods

Our study was approved by the local ethical committee (ID:
KA180089/10.01.2019). This study included 436 patients
under the age of 18 years between March 2019 and February
2020. Exclusion criteria were the presence of neurogenic
bladder, bladder surgery history, ovarian, and/or uterine cystic
pathology in girls, vesicoureteral reflux (VUR) detected by
previous voiding cystourethrography or video-urodynamic
study (VUD), abdominal ascites, and any surgical incision in the
suprapubic region. The parents of all children included in our
study were signed a detailed consent form informing about USG
measurement.

This study used a portable ultrasonic bladder scanner (SignosRT
Bladder Scanner, Thermo Fisher Scientific Inc., USA) for all
measurements. The scanner's probe was placed 1-1.5 cm above
the pubic symphysis on the midline with a slight angle toward
the bladder to obtain a good image (Figure 1). The digital output
has been obtained from the automated volume measurements
at a single 2-dimensional transverse scan. All measurements
were performed two times by one pediatric urology fellow (T.C.)
and the mean of these two consecutive mesurements were
recorded as “bladder volume" in mililiters (mL).

Group 1 (n=185) was composed of patients who were planned
to undergo an endourological intervention, such as pyeloplasty,

ureteroscopy, percutaneous nephrolithotomy, and cystoscopy.
After the anesthesia induction, the bladder volume was measured
in the supine position using the PUS. Then, the child's bladder
was catheterized to measure the actual bladder volume using
6 or 8 F Nelaton (according to the age) and the amount was
recorded. Measurements in this group were used to investigate
the agreement of the obtained volumes using a catheter and
PUS by excluding the possible movement-related artifacts.

The second group (n=35) was used to assess the correlation
of PUS with infused fluid during VUD at different fullness
degrees and was composed of patients with non-neurogenic
LUTD. Estimated bladder capacity by age in mililiters (EBC,
mL) was calculated using the formula (age+2) x 30 (11). Then,
a routine VUD study was performed with the urodynamic
device (MMS, Medical Measurement Systems, B.V., Enschede,
The Netherlands) and the measurements were performed
using PUS at the 25%, 50%, 75%, and 100% of the EBC,
simultaneously, and then recorded in mL The measurements
in this group were used to investigate the agreement of the
volumes that were infused using an urodynamic device and
PUS-detected volumes under normal outpatient conditions.
The third group (n=216) was composed of patients with LUTD
who underwent UF and PVR measurement in the same session.
Bladder volumes were measured at the suprapubic area before
and after voiding in both standing and supine positions in
patients who underwent UF using PUS and were recorded in mL.
The data of this group was used to evaluate the correlations of
measurements in different positions.

Figure 1. Measuring bladder volume by portable ultrasonic scanner in
standing (a) and supine (b) positions
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Statistical Analysis

Statistical analyzes were performed using the Statistical
Package for the Social Sciences package program version
22 (IBM Statistical Package for the Social Sciences, Version
22, lllinois, USA), and a p-value of <0.05 was considered
statistically significant. In groups 1 and 2, the agreement
of PUS measurements with the reference values that were
obtained by a catheter or infused volume was evaluated by the
paired sample T or Wilcoxon signed-rank tests. Following the
agreement confirmation, correlations have been analyzed using
the Pearson coefficients for normally distributed variables and
the Spearman coefficients not normally distributed variables.
There was no reference value in group-3, thus the correlation
of volume measurements in two different positions has been
performed. The interpretation of coefficients was interpreted
as 0.90-1.00 (very high correlation) and 0.70-0.90 (high
correlation) (12).

Results

Of 185 patients in endoscopic intervention group (group 1), 126
(68.19%) were males and 59 (31.9%) were females. The mean
age was 59452 (1-204) months. Volumes obtained by PUS and
catheter were in agreement (Wilcoxon signed-rank test, p=0.976)
with a high correlation (r=0.873) between the measurements
(Table 1). The correlation coefficients (Spearman’s rho) for age
groups of 0-59, 60-119, and 120-204 months were 0.742, 0.848,
and 0.901 (p<0.001 for each), respectively.

The VUD group (group 2) included 35 patients, wherein 19
(54.3%) were males and 16 (45.7%) were females. The mean
age was 108+40 (30-198) months. During the VUD study, the
measurements of the bladder volumes by the urodynamic device
and by PUS were in agreement and highly correlated at the 25™
and very highly correlated at the 50, 75, and 100" percentiles
of the EBC (Table 2).

A total of 211 patients, 97 (44.9%) females and 114 (55.1%)
females were included in the UF group (group 3). The mean
age was 116+42 (48-204) months. Before UF, the measured
bladder volumes using PUS in both standing and supine
positions were very highly correlated to each other. Similarly,
PVR volumes of the same patients that were measured
by PUS in both standing and supine positions were very
highly correlated with each other (Table 3). The correlation
coefficients (Spearman's rho) of standing and supine positions
for patients younger than 120 months at pre-voiding and
post-voiding measurements were 0.986 and 0.953 (p<0.001
for each), respectively. The same coefficients for children
aged >120 months were 0.933 and 0.982 (p<0.001 for both),
respectively.

Discussion

UF and PVR measurement are crucial for LUTD evaluation in
children in addition to complete medical history and physical/
neurological examination, bladder diaries, and symptom scoring
questionnaires (13). Contrarily, invasive VUD studies are used to

Table 1. The comparison of the measurements using PUS and catheter under anesthesia

Mean SD Median Min-max Wilcoxon signed- Spearmzfm s
Measurement method | n (mL) (mL) (mL) (mL) rank test correlation p

coefficient
PUS 185 41 52 30 0-350
0.976 0.873 <0.001

Catheter 185 43 64 23 0-640
SD: Standard, Min: Minimum, Max: Maximum, PUS: Portable ultrasonic scanner
Table 2. The comparison of the measurements by PUS and infused fluid by VUD device at different EBC percentiles
Bladder fullness 25 of EBC 50% of EBC 75% of EBC 100% of EBC
Number of patients* 35 34 26 16

Infused Volume by | Infused Volume by | Infused Volume by | Infused Volume by

volume PUS volume PUS volume PUS volume PUS
'(Y':L‘;“ 3D 72421 77+28 143442 | 147447 | 203+66 | 197468 | 259+103 | 270+124
Median 75 75 143 145 202 203 270 263
(min-max) (mL) (22-100) (27-146) (45-200) (43-245) (67-300) (60-310) (90-400) (85-570)
P valuc§ of related sample 0.566° 0.197b 0.4380 0.366°
comparison tests
Correlation coefficients 0.839¢ 0.934¢ 0.935¢ 0.938¢
p <0.001 <0.001 <0.001 <0.001
* Number of patients who reached the aimed bladder fullness, EBC: Estimated bladder capacity, *: Wilcoxon signed-rank test, *: Paired sample t-test, : Spearman correlation coefficient,
d4: Pearson correlation coefficient, SD: Standard deviation, Min: Minimum, Max: Maximum, PUS: Portable ultrasonic scanner
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Table 3. Correlations of pre-voiding and post-voiding volume measurements by PUS in supine and standing positions
Me::ls_urement n Mean SD Median Min-max ggfli:;nt?:: p
position (mL) (mL) (mL) (mL) coefficient

Pre-voiding (standing) n 243 149 205 45-775

Pre-voiding (supine) 211 249 150 212 50-780 0.968 <0.001
Post-voiding (standing) 211 29 42 16 0-278

Post-voiding (supine) 21 29 41 18 0-272 0.967 <0.001
PUS: Portable ultrasonic scanner, SD: Standard deviation, Min: Minimum, Max: Maximum

investigate the bladder capacity, detrusor pressure, compliance,
and the presence of VUR.

USG is a non-invasive, easily accessible, and repeatable tool and
plays a major role during bladder evaluation in terms of residual
urine volume assessment, detection of bladder wall pathologies
and thickness, visualization of reno-ureteral unit regarding the
accompanying abnormalities, and presence of rectal distension
in children with LUTD (14,15). No significant differences were
reported in the literature between the suprapubic standard USG and
bladder catheterization in terms of bladder volume measurement
(16). The urine volume in the bladder can also be measured
using PUS. Recent studies revealed that standard USG and PUS
were compatible in terms of bladder and PVR volumes (17-19).
Additionally, PUS was reported as a reliable tool in bladder volume
assessment compared to catheterization (20,21). Contrarily, PUS
does not provide information about the rectal diameter, bladder
neck, and urethra. The possible deviations from true bladder
volumes because of the automated volume calculations at a single
2-dimensional transverse scan should be considered.

The patient's position during the measurement can impact the
results. Possible anatomical interposition of peritoneal and
intestinal structures between the bladder and the abdominal
wall, especially in infants may cause deviations in measurements.
The effect of position on USG measurements has been previously
studied in a single study (22). They compared PUS and standard
USG in 59 children and concluded that standing scanning could
be used. However, they emphasized that the accuracy and
correlation are lower in post-void measurements in children
younger than 10 years. We detected that the correlation was
quite high in both age groups; however, our study differs
from this mentioned study as we used catheter measurements
for comparison in a larger number of patients. The present
study analyzed the correlation between detected volumes
using catheterization and PUS in two ways. First, in the first
group under anesthesia, we evaluated the correlation of these
volumes in a child without physical activity and the impact of
body movements on PUS. The correlation was high for all age
groups, especially for children above 5 years, who can perform
UF. Second, the correlation between volumes of the real-

time infused fluid in the group under VUD was evaluated and
volumes were detected using PUS in physically active children.
The correlation was also very high. These results encouraged us
to use PUS in bladder volume detection in supine and standing
positions.

UF with PVR measurement is one of the mainstays of evaluating
children with LUTD. However, voluntary voiding control, child
cooperation, test room environment status, and bladder fullness
degree are very important. Inadequate voided volume is one
of the main obstacles in obtaining an informative result. Solid
data on the amount of required voided volume is unavailable.
A recent study revealed that the interpretation of the UF
curve could even be done in small volumes (23); however, the
consensus is to void during UF at least >500% of the EBC (24). A
study from Taiwan proposed the age-specific lowest acceptable
bladder capacity for UF interpretation as “(age in yearsx5)+50
mL" (25).

We can remove the disturbing factors during UF; however,
inadequate bladder volume is the main problem during the
test. Waiting for adequate bladder fullness and then repeating
UF may be time-wasting for both parents and healthcare
professionals. Therefore, PUS may provide great convenience
and comfort. PUS can be used before UF to detect whether the
bladder is adequately full or not. Additionally, asking the child
for a supine position to perform a scan with PUS to evaluate
bladder fullness may lead to resistance and may raise the child's
concern about the procedure. Thus, a measurement process
that can be done in a standing position can be advantageous
in terms of saving time and decreasing anxiety. This study
aimed to investigate the efficacy of PUS in measuring bladder
and PVR urine volumes in standing positions. Following the
presence of agreement and very high correlations in the above-
mentioned groups, we evaluated the correlation of pre-voiding
and post-voiding bladder volumes measured by PUS in supine
and standing positions. Very high correlations were detected
that confirm our hypothesis that PUS in a standing position
can be used for detecting bladder volume before and after UF
to prevent time-wasting and possible anxiety in children. The
correlations were also very high for both age groups (<10 and
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>10 years), which was previously mentioned by Zillioux et al.
(22) as an important factor.

Study Limitations

Our study is not without limitations. Since our urodynamics
unit (VUD, UF, and PUS instruments) and abdominal USG device
are settled in different buildings, it was impossible to make
a simultaneous comparison between standard USG and PUS.
However, this shortcoming has been overcome by obtaining the
exact volume by catheterization or knowing the infused volume
in VUD. The absence of blinding during PUS measurements in all
study groups can be criticized as a methodological shortcoming.
Another limitation can be the relatively small number of patients
in the second group. The invasive nature of VUD, excluding the
cases with VUR and neurogenic bladder, and our daily practice
that is reserving VUD only for patients who did not respond to
medical treatment are the possible causes of a small number in this
group within the study period. The absence of infant age group
patients in group-3 can be considered as a limitation. All patients
in this group were old enough with voluntary voiding control to
perform UF. However, the evaluation in infants using PUS is rarely
indicated in daily practice regarding the need for uroflowmetric
studies. The comparison of measurements in the younger age
group, evaluation of the time loss, and patient anxiety in older
children will be the objectives of our future studies.

Conclusion

Our study revealed that bladder volume measurements before
and after UF in standing and supine positions are very highly
correlated. These results showed that PUS in a standing position
can be used to detect pre-voiding and post-voiding volumes
during the UF procedure to prevent time-wasting and avoid
possible anxiety in children.
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Abstract EEEEEETTTTTTTTTTTTT——————

Benign prostatic hyperplasia (BPH) obstructs the bladder outlet. Patients with BPH frequently present with lower urinary tract symptoms. However,
patients with BPH can present with serious fatal complications unless diagnosed and treated sufficiently. In this case report, we present the case of
a 63-year-old male patient with renal insufficiency, generalized edema, and portal hypertension due to chronic obstructive uropathy secondary to

BPH. To the best of our knowledge, this is the first report to present portal hypertension secondary to BPH as a rare complication.

Keywords: Prostate, BPH complications, generalized edema, portal hypertension

Introduction

Benign prostatic hyperplasia (BPH) is defined as the
enlargement of the prostate gland that obstructs the
bladder outlet. BPH is an important cause of lower urinary
tract symptoms (1,2). Patients with BPH usually present with
voiding and storage symptoms (1,3,4). Complications such as
recurrent or persistent urinary tract infections, macroscopic or
microscopic hematuria, bladder stones, acute or chronic renal
failure, incontinence, erectile dysfunction, and electrolyte
imbalance are observed. Moreover, patients with chronic
obstruction could present with hypertension secondary to

hypervolemia (5,6).

Portal hypertension (PH) is defined as an increase in blood
pressure between the inferior vena cava and portal veins
mainly due to cirrhosis. Furthermore, diseases such as portal
vein occlusion, primary biliary cholangitis, alcoholic hepatitis,
hepatic vein thrombosis, and chronic right heart failure are
possible causes of PH (7).

Renal insufficiency frequently occurs in chronic obstructive
uropathies (8). Chronic kidney insufficiency further triggers right
heart insufficiency (9). These diseases can cause PH depending
on the volume load (10). In this report, we present the case of
a patient with generalized edema, renal insufficiency, and PH
secondary to BPH.

Case Report

A 63-year-old male patient admitted to the department of
urology outpatient clinic of our institution for the swelling
of the legs, lower abdomen, and genital area (Figure 1a). The
patient had no history of PH or heart failure previously. After
taken an informed consent, n the physical examination, a diffuse
bilateral pedal, scrotal, penile, and lower abdominal edema was
observed. In the deep abdominal palpation, we observed a mass
effect of the overfilled bladder in the suprapubic region due to
urinary retention.

Furthermore, the patient had the following laboratory results: white
blood cell, 12,200/uL; hemoglobin, 6.39 g/dL; blood urea nitrogen,
225 mg/dL; creatinine, 12.45 mg/dL; aspartate aminotransferase,
9 u/L; alanine aminotransferase, 11 u/L; total prostate-specific
antigen, 6.66 ng/mL; and free prostate-specific antigen, 1.63
ng/mL. The patient was consulted with the department of
nephrology and was decided not to dialyze since all electrolytes
were in the normal range and had no uremic complications.

To further explore renal insufficiency, abdominal ultrasound
(US) (GE Healthcare, Chicago, IL, USA) was performed, revealing
bilateral grade 3 hydroureteronephrosis with a 74 mL prostate
volume, 37 mm ureteral stone, and 1.250 mL residual urine
in the bladder. Furthermore, a color Doppler US of the portal
system was performed, revealing dilatation of the hepatic veins
as well as of the splenic vein and hilum.
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A 16-French two-way urethral catheter was inserted into the
patient to drain residual urine when significant residual urine
was observed. The urine output of the patient was 1.500 mLin 10
min after catheterization. The patient was hospitalized to correct
the hemoglobin deficit and monitor renal function. In the control
kidney function tests, creatinine level decreased to 5.7 mg/dL and
blood urea nitrogen to 167 mg/dL by day 5 of admission.

After histopathological confirmation of the prostate by
transrectal US-guided biopsy with BPH, an open suprapubic
transvesical prostatectomy and cystolithotomy was performed.
The patient was discharged on postoperative day 3 with a
urethral catheter, which was taken on postoperative day 7.

Physical examination on postoperative day 7 revealed the
complete regression of a generalized edema (Figure 1b). In the
control laboratory tests, creatinine was at 4.24 mg/dL and blood
urea nitrogen at 111 mg/dL. Postvoiding residual urine was not
observed on US. A control doppler US revealed that PH findings
like a dilatation in the splenic and portal veins were completely
regressed. The patient was followed up for one year and had
normal renal function.

Discussion

Chronic urinary retention is characterized by the accumulation
of urine in the bladder slowly and paimless with volumes ranging
between 450 and 4.500 mL. In chronic retention, high pressure in
the bladder causes an increase in the pressure of the pelvicalyceal
system, leading to bilateral hydronephrosis. Subsequently, this
may result in different degrees of renal failure (6).

PH is asymptomatic until severe complications, such as
gastrointestinal bleeding from varices, ascites, and hepatic
encephalopathy develop (11). In this study, bilateral grade
3 hydronephrosis, renal insufficiency, generalized edema,
and PH secondary to BPH were observed. To the best of our
knowledge,

Figure 1. Bilateral lower extremity, penile, and abdominal edema a) at initial
admission and b) on postoperative day 7

there was no PH presentation secondary to BPH. Thus, although
a patient may be hospitalized for chronic urinary retention, PH
and its complications should be considered.

Conclusion

BPH is the most common cause of obstructive uropathy with rare
fatal complications. Its presentation ranges from no symptoms
to much more morbid situations like end-stage renal disease,
right heart failure, and PH. Thus, if a patient presents with
chronic urinary retention and generalized edema, PH should be
checked although it is rare.
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