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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,
Video Article.
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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 aver the integrity of
their work and the right to be properly acknowledged and cited.
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Ali Tekin

Mehmet Ali Aydinlar Acibadem Universitesi Atakent Hastanesi
Turgut Ozal Bulvari No: 16 34303 Kucukcekmece-Istanbul, Turkiye
Issuing Body
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Molla Giirani Mahallesi Kagamak Sokak No: 21/1 34093
Findikzade, Istanbul, Turkiye

Phone : +90 212 621 99 25

Fax : +902126219927

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 language of the journal is English.

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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INSTRUCTIONS TO AUTHORS

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.

Preparation of Manuscripts

The “ Journal of Urological Surgery” follows the Recommendations for the
Conduct, Reporting, Editing, and Publication of Scholarly Work in Medical
Journals” (International Committee of Medical Journal Editors - http://www.
icmje.org /). Upon submission of the manuscript, authors are to indicate the

type of trial/research and provide the checklist of the following guidelines
when appropriate:

CONSORT statement for randomized controlled trials (Moher D, Schultz
KF Altman D, for the CONSORT Group. The CONSORT statement revised
recommendations for improving the quality of reports of parallel group
randomized trials. JAMA 2001; 285: 1987-91) ( http://www.consort-
statement.org /),

PRISMA for preferred reporting items for systematic reviews and meta-
analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The
PRISMA Statement. PLoS Med 2009; 6(7): €1000097.) ( http://www.prisma-
statement.org /),

STARD checklist for the reporting of studies of diagnostic accuracy (Bossuyt
PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP Irwig LM, et al, for
the STARD Group. Towards complete and accurate reporting of studies of
diagnostic accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4.)
(http://www.stard-statement.org /),

STROBE statement-checklist of items that should be included in reports of
observational studies (http://www.strobe-statement.org /),

MOOSE guidelines for meta-analysis and systemic reviews of observational
studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational
studies in epidemiology: a proposal for reporting Meta-analysis of
observational Studies in Epidemiology (MOOSE) group. JAMA 2000; 283:
2008-12).

CARE guidelines are designed to increase the accuracy, transparency, and
usefulness of case reports. (Gagnier JJ, Kienle G, Altman DG, Moher D, Sox
H, Riley D; the CARE Group. The CARE Guidelines: Consensus-based Clinical
Case Reporting Guideline Development.) ( http://www.care-statement.org /

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 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.

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.
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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,
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 other 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 protocols 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
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The Effect of the MAYO Adhesive Probability Score on Intraoperative
Parameters in Laparoscopic Live Donor Nephrectomy and Bench
Surgery

©® Serkan Akinci, ® Onur Acikgdz, ® Mert Altinel

Memorial Hizmet Hospital, Clinic of Urology and Organ Transplantation, istanbul, Turkiye

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

In the literature, there are different scoring systems defined to predict the degree of difficulty of nephrectomy surgery. PADUA, RENAL
and centrality-index scoring systems are some of them. Mayo Adhesive Probability score (MAP score) is also one of these nephrometry
systems developed by Davidiuk et al. in 2014 to predict surgical difficulty using radiologic image-based measurements and interpretations.
Published studies associate parameters such as intraoperative difficulty, conversion to open surgery, operation time, and estimated blood
loss in laparoscopic donor nephrectomy with a high MAP score. Bench surgery is an important step in kidney transplantation. Since it is
a dissection-based procedure and its complications can directly affect the success of kidney transplantation, it is important to predict the
degree of difficulty in advance. This is the first study in the literature investigating the effect of MAP score on bench surgery parameters in
kidney transplantation. In this respect, it contributes to the existing knowledge on laparoscopic donor nephrectomy and presents new point
of view on bench surgery.

Abstract E T

Objective: Mayo Adhesive Probability score (MAP score) is a nephrometry system to predict surgical difficulty using radiologic image-based
measurements and interpretations. MAP score is based on two main factors: Perinephric fat thickness at the level of the renal vein and perinephric
fat stranding, which was defined as a linear area of soft tissue attenuation in the perinephric space. This study evaluated the efficacy of the MAP
score on intraoperative parameters of laparoscopic donor nefrectomy and bench surgery.

Materials and Methods: Four hundred twenty-one laparoscopic live-donor nephrectomies (LDN) and subsequent bench surgeries carried out
between 2016 and 2022 have been included in this study. Preoperative computerized tomography images of donors were blindly scored for
determination of MAP scores. Sex, age, hypertension, cigarette smoking, dyslipidemia, and body mass index (BMI) were evaluated as risk factors for
high MAPS.

Results: In females and males, the percentage of donors in the high MAPS group was 11.79% and 25.32%, respectively, and the difference between
the two groups is statistically significant. Similarly, the percentage of donors in the high MAPS group is higher in smokers (42.57%) compared to
non-smokers (8.75%) (p<0.05).

Conclusion: Although a high MAP score can lead to longer operative time both in LDN and bench surgery, complications in LDN and bench surgery
do not seem to be affected by a high MAP score.

Keywords: Kidney, transplantation, live donor nephrectomy, bench surgery, MAP score
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Introduction

The most common technique used for organ retrieval in kidney
transplantation is laparoscopic live-donor nephrectomy (LDN)
(1). It has succeeded over open donor nephrectomy with
decreased morbidity, less postoperative pain, shorter hospital
stay, and a shorter time to return to social and professional life
while achieving similar outcomes in terms of graft function and
survival rates (2,3). Kidneys retrieved laparoscopically from live
donors also have shown better results compared to kidneys from
deceased donors (4). On the other hand, LDN is a technically
challenging operation that may require training and experience
in laparoscopic surgery (5). A factor that may contribute to these
difficulties is the presence of thick and sticky inflammatory fat
tissue surrounding the kidneys, which is defined as adherent
perinephric fat (APF). In previous studies evaluating difficulty
in partial nephrectomies, a positive correlation was found
between the presence of APF and operative time, a higher risk
for conversion to open surgery, surgical difficulty, and blood loss
during surgery (6,7).

Different renal morphometry systems have been developed
to predict surgical difficulty in partial nephrectomy, including
Preoperative Aspects and Dimensions Used for Anatomical
classification (PADUA) score, Radius Endophytic/exophytic
Nearness Anterior posterior Location (RENAL) score and
Centrality-index score (8-10). Mayo Adhesive Probability score
(MAPscore) wasalso one of these nephrometry systems developed
by Davidiuk et al. (11) in 2014 to predict surgical difficulty using
radiologic image-based measurements and interpretations.
MAP score (MAPS) is based on two main factors: Perinephric fat
thickness at the level of renal vein and perinephric fat stranding,
which was defined as a linear area of soft tissue attenuation in
the perinephric space (Figure 1). Stranding is speculated to be
indicative of underlying metabolic and inflammatory processes

Figure 1. Perinephric stranding and fat measurements at the level of the
renal vein
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(12). The sum of points taken from these two factors forms the
MAP score ranging from 0 to 5. Previous studies have revealed
the effectiveness of MAP score in predicting the presence of APF
and a high MAP score is associated with longer operative time
and increased complications in laparoscopic and robot-assisted
partial nephrectomy series (13-16). Intraoperative difficulty,
conversion to open surgery, operative time, and estimated
blood loss have also been associated with high MAP scores in
laparoscopic donor nephrectomy (17-19).

To minimizing ischemia timein live-donor kidney transplantation,
coordination of donor and recipient operations is of paramount
importance. Thus, the prediction of operative time for donor
and bench surgery helps in determining when the recipient
operation should be initiated. As the presence and severity of
APF is a factor that can affect operative times, its prediction
using MAP score may aid efforts to minimize warm ischemia
time.

To our knowledge, this study is novel in evaluating the efficacy of
MAP score on bench surgery operative time and complications,
which was facilitated by recording of operative data during
bench surgery. In this study, we retrospectively analyzed the
effect of MAP score on intraoperative parameters in LDN and
bench surgery.

Materials and Methods

This study complies with the Declaration of Helsinki and was
performed by institutional approval from istanbul Gelisim
University Ethics Committee (approval no: 2023-01-32). Four
hundred twenty-one laparoscopic live-donor nephrectomies
and subsequent bench surgeries that have been carried out
between 2016 and 2022 have been included in this study. All of
the laparoscopic donor nephrectomies were performed by one
senior surgeon (MA) and all bench surgeries were performed
by one senior transplant surgeon (SA). Laparoscopic donor
nephrectomies were performed transperitoneally with three 5
mm trocars and a 12 mm trochar placed in the Pfannenstiel
incision, which is prepared at the beginning of surgery and
temporarily sutured until organ extraction. LDN is performed
using the dissection plane outside Gerota's fascia as in radical
nephrectomy. The renal artery and vein are controlled by separate
Endo-GIA staplers (Covidien, Medtronic Inc., USA) and ureter
using Hem-0-Lok polymer clips (Weck Surgical Instruments,
Teleflex Medical, Durham, NC, USA). At the end of the surgery,
no surgical drains were placed in any patient. Intraoperative
complication data were extracted from operation notes in the
patient charts. After extraction, the kidneys were perfused by
Custodiol (histidine-tryptophan ketoglutarate) solution. Kidneys
were then skeletonized over the capsule, all of perinephric fat
and lymphatics were dissected, and all perihilar lymphatics
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were ligated to avoid lymphoceles. Bench surgery data were
collected and recorded by a kidney transplantation coordinator.
Preoperative computerized tomography images of donors
were blindly scored for determination of MAP scores (Table 1).
Zero-two MAPS are accepted as low and >3 MAPS are accepted
as high. Sex, age, hypertension, cigarette smoking, dyslipidemia
and body mass index (BMI) were evaluated as risk factors for high
MAPS. Diabetes mellitus was excluded due to the low number
of donors. Laparoscopic donor nephrectomy complications were
classified according to Clavien-Dindo system.

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS), version 25.0 (IBM
Corporation, Armonk, NY, USA). Formalities of distributions for
continuous variables were checked by histogram graphics and
Kolmogorov-Smirnov test. In the presentation of descriptive
analyses, mean, standard deviation, median, minimum, and
maximum values have been used. In normally distributed
variables, results were presented as mean + standard deviation.
For categorical variables, results were presented as count and
percentage. Categorical variables were compared with the chi-
square test. Mann-Whitney U test was used for mean univariate
differences in ordinal variables and for continuous variables
that were not normally distributed. Metric data were compared
using Spearman's correlation test. Multivariate analyses for
factors affecting MAP scores were performed by binary logistic
regression analysis. Factors affecting operative time and bench
time were evaluated by linear regression analysis. P values less
than 0.05 were considered statistically significant.

Results

A total of 421 donors who had laparoscopic donor nephrectomy
and whose grafts subsequently underwent bench surgery were
enrolled in this retrospective study. The mean age of the donors

and one (23.99%) donors were cigarette smokers and 320
(76.00%) of them were non-smokers. The number of donors
who had dyslipidemia and hypertension was 109 (25.89%) and
45 (10.68%), respectively (Table 2).

Mean MAP scores in relation to sex, cigarette smoking, laterality,
presence of hypertension, dyslipidemia, and multiple arteries are
given in Table 3. Mean MAPS in female and male donors were
0.78+1.28 and 1.3+1.56, respectively and the difference was
statistically significant (p<0.05). Mean MAPS in smokers were
1.37+1.73 whereas mean MAPS in non-smokers were calculated
as 0.73+1.2 and the difference was statistically significant
(p<0.05). There were no significant differences in mean MAPS
in relation to laterality, presence of hypertension, and multiple
arteries (p>0.05).

Patients who had a MAP score of 0-2 were accepted as the
Low MAPS group, whereas donors with MAP score of 3-5 were
accepted as the High MAPS group. Three hundred and fifty
(83.13%) donors had a MAP score <2 and 71 (16.86%) had a
MAP score >3. In females and males, the percentage of donors
in the high MAPS group is 11.79% and 25.32%, respectively and
the difference between two groups is statistically significant.
Similarly, the percentage of donors in the high MAPS group is
higher in smokers (42.57%) compared to non-smokers (8.75%)
(p<0.05). The percentage of patients in the high MAPS group
in relation to laterality, presence of dyslipidemia, hypertension,
and multiple arteries is given in Table 4.

Mean age in the low and high MAPS groups were 49.1+16.8
and 56.2+18.1 respectively and the difference between the
groups were statistically significant. Mean BMI in the low MAPS
group was 26.3+5.3 and mean BMI in high MAPS group was
28.28+5.6. The difference was statistically significant (p<0.05)
(Table 5). Correlation of MAPS with age and BMI was evaluated
with Spearman’s correlation test and a correlation in the same

Table 2. Descriptive data

was 48.92+13.31. Two hundred and sixty-three (62.47%) donors Age (Mean + SD) 48.92+13.31
were female and 158 (37.53%) of the donor were male. The mean Female 263(62.47)
BMI of the donors was 27.46+5.35 kg/m2. Forty-one (9.74%) Sex (n, %) Male 158 (37.53)
donors were operated on the right side, and the remaining 380 Body mass index (Mean + SD) 27.46+5.35
0 .
(90.26%) donors were operated on the left side. One hundred _ Right 41 (9.74)
- — - Laterality (n, %)
Table 1. Mayo Adhesive Probability score algorithm Left 380 (90.26)
Points ) No 320 (76.00)
Smoking (n, %)
<1cm 0 Yes 101 (23.99)
Po_sterlor perinephric fat 10-1.9 1 N . No 312 (74.10)
thickness (cm) Dyslipidemia (n, %)
=2.0 2 Yes 109 (25.89)
None 0 ) No 376 (89.31)
) Hypertension (n, %)
Stranding Type 1 2 Yes 45 (10.68)
Type 2 3 SD: Standard deviation
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direction was found between MAPS and age, as well as BMI
(r=0.155 and 0.118, respectively).

Mean operative time in the low MAPS and high MAPS groups
was 72.53+10.52 min and 80.72+12.21 min, respectively and
the difference was statistically significant. Mean bench time in

the low MAPS group was 42.02+6.81 and mean bench time in
the high MAPS group was 48.27+8.18. The difference between
the groups was statistically significant (p<0.001) (Table 6).

Binary logistic regression analysis was performed to evaluate
risk factors for the high MAPS group. Each year increase in

Table 3. MAP score by parameters
MAP score
Mean + SD - - p-value
Median (Min-Max)
Male 1.3+1.56 1 (0-5)
Sex <0.05
Female 0.78+1.28 0 (0-5)
) ) No 0.73+1.2 0 (0-5)
Cigarette smoking <0.05
Yes 1.37+1.73 1 (0-5)
) Right 0.73+1.36 0 (0-5)
Laterality 0.158
Left 141.42 0 (0-5)
. No 1+1.44 0 (0-5)
Hypertension 0.455
Yes 0.78+1.15 0(0-3)
L No 0.95+1.37 0 (0-5)
Dyslipidemia 0.581
Yes 1.05+1.53 0 (0-5)
. ) No 0.94+1.41 0 (0-5)
Multiple arteries 0.271
Yes 1.08+1.44 0 (0-5)
SD: Standard deviation, Mann-Whitney U test, MAP score: Mayo Adhesive Probability score, Min: Minimum, Max: Maximum
Table 4. Number of patients in MAPS groups
MAPS
Low (0-2) High (3-5) p-value
n % n %
Male 18 (74.68) 40 (25.32)
Sex <0.05
Female 232 (88.21) 31 (11.79)
. ) No 292 (91.25) 28 (8.75)
Cigarette smoking <0.05
Yes 58 (57.43) 43 (42.57)
) Right 35 (85.37) 6 (14.63)
Laterality 0.688
Left 315 (82.89) 65 (17.11)
. No 312 (82.98) 64 (17.02)
Hypertension 0.804
Yes 38 (84.44) 7 (15.56)
o ) No 261 (83.60) 51 (16.40)
Dyslipidemia 0.668
Yes 89 (81.82) 20 (18.18)
. ) No 269 (83.85) 52 (16.15)
Multiple arteries 0.479
Yes 81 (80.81) 19 (19.19)
chi-square test, MAPS: Mayo Adhesive Probability score
Table 5. Age and BMI in MAPS groups
MAPS
- p-value
Low (0-2) High (3-5)
Mean + SD Median (Min-Max) Mean + SD Median (Min-Max)
Age 47.78+13 48 (15-81) 54.56+13.48 55 (25-83) <0.001
BMI 26.3+5.3 27 (17-42) 28.28+5.6 28 (18-40) <0.05
Mann-Whitney U test, BMI: Body mass index, Min: Minimum, Max: Maximum, MAPS: Mayo Adhesive Probability score, BMI: Body mass index, SD: Standard deviation
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age increases the risk of having a high MAPS score by 1.051
and male sex increases the risk of having a high MAPS by 2.69
compared to female sex. The risk increase by BMI and cigarette
smoking is presented in Table 7.

Five (1.18%) Clavien-Dindo classification grade 2 or above
complicationsincluded blood transfusion, paralyticileus, chylous
ascites treated medically, chylous ascites treated surgically, and
splenectomy with pancreatic leak. The MAP scores of donors
whom encountered these complications are given in Table 8.
In bench surgery there were 2 complications, both of which
were injury to segmental arteries and they were reconstructed
meticulously. One of these donors had a MAP score of 2, whereas
the other had a score of 3, which was statistically insignificant
(p>0.05).

Discussion

MAPS is a score that allows numerical expression of the presence
and adhesion severity of perinephric fat by measurements and
interpretations made on radiological imaging. It was first defined
by Davidiuk et al. (11) in robotic partial nephrectomy operations
to evaluate the adhesion severity of perinephric adipose tissue

and thus to predict intraoperative parameters and surgical
difficulty. It has been shown that as this score ranging between
0 and 5 increases, the perinephric adipose tissue is thicker and
has a more adhesive structure. Using this score, the presence
of APF can be predicted in the preoperative period (11). There
are other studies in the literature confirming the efficacy of
MAP score in predicting intraoperative parameters (operation
time, specifically) in laparoscopic and robot -assisted partial
nephrectomy series (20). In one of these studies conducted
with 311 Robot Assisted Partial Nephrectomy (RAPN) patients
by Ishiyama et al. (14), RAPN surgery was evaluated in 2 parts:
Dissection and resection. It was shown that the dissection time
was significantly prolonged in patients when MAPS was higher
than 3.

After the definition of the MAP score, the predictive capacity of
this score was evaluated not only in robotic partial nephrectomy
operations but also in other renal surgery modalities. In their
study of 215 patients who underwent laparoscopic partial
nephrectomy (LPN), Fang et al. (21) stated that the presence of
APF was associated with longer operation and warm ischemia
time and more estimated blood loss, and emphasized that the
only independent variable indicating APF was MAPS. Similarly,

Table 6. Operative and bench time in MAPS groups

MAPS
Low (0-2) High (3-5) p
Mean + SD Median (Min-Max) Mean + SD Median (Min-Max)
Operative time 72.53+10.52 71 (45-110) 80.72+12.21 80 (60-120) <0.001
Bench time 42.02+6.81 40 (25-70) 48.27+8.18 45 (30-70) <0.001

Mann-Whitney U test, MAPS: Mayo Adhesive Probability score, SD: Standard deviation, Min: Minimum, Max: Maximum

Table 7. Regression analysis of risk factors

95% CI for Exp (B)
MAPS B S.E. p Exp (B)

Lower Upper
Age 0.050 0.012 <0.001 1.051 1.027 1.075
BMI 0.296 0.132 0.001 1.171 1.018 1.216
Male sex 0.985 0.300 0.001 2.679 1.488 4.823
Cigarette smoking 2.100 0.402 <0.001 6.164 4517 14.753

Binary Logistic Regression Analysis, BMI: Body mass index, MAPS: Mayo Adhesive Probability score, Cl: Confidence interval

Table 8. LDN complications by MAPS groups

Clavien-Dindo Number of L .
classification complications Complication Low MAPS (n=350) | High MAPS (n=71) p-value
Blood transfusion 1 (0.28%) 0 0.216
Grade 2 3 Paralytic ileus 1 (0.28%) 0 0.216
Chylous ascites - Medical 0 1 (1.40%) 0.067
Chylous ascites - Surgery 1 (0.28%) 0.216
Grade 3 2 ;
Splenectomy and pancreatic leak 1 (0.28%) 0.216

LDN: Laparosacopic donor nephrectomy, MAPS: Mayo Adhesive Probability score
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Yao et al. (13) reported that patients with MAPS >3 had longer
dissection time and higher estimated blood loss in their LPN series
of 318 patients. In another study, Sempels et al. (20) evaluated
the PADUA, RENAL, arterial-based complexity (ABC) score, and
MAP scoring systems in partial nephrectomy patients and stated
that among these scoring systems, MAPS was the only scoring
system that predicted serious surgical complications as well as
longer operation time. After a review by Lee et al. (22), usage
of MAP score has gained wider acceptance due to its ability to
predict the presence of APF and to give information that can
guide preoperative planning and patient assessment.

The efficacy of the MAP score in predicting APF in the partial
nephrectomy series has led to the interest of using this score
in the prediction of surgical parameters in laparoscopic donor
nephrectomy operations. With the fact that donors are selected
from healthy individuals for living kidney donation, being able
to predict intraoperative parameters was more of concern to
increasing patient safety. In their study evaluating the effect
of the MAP score on LDN parameters, Sato et al. (18) evaluated
renal transplantation results from 782 living donors. Although
no significant effect was observed on surgical complications
and postoperative graft functions, a higher MAP score resulted
in a longer operation time and increased estimated blood loss.
In the same study, age, male gender, high BMI and presence
of hypertension, hyperlipidemia and diabetes mellitus were
determined as predisposing factors for a high MAP score.
Similarly, Ozcelik et al. (19) stated that LDN operative time was
longer in patients with a MAP score >1 and found age, male
gender and high BMI to be predictive for high MAP scores. In
another study, Franquet et al. (17) stated that conversion to
open surgery and Clavien-Dindo grade 3-4 complication rates
were significantly higher in LDN patients with a MAP score of
3 and higher. In this study, the LDN operation time was found
to be significantly longer in the group with high MAP scores.
However, there was no difference in perioperative complication
rates of LDN. In this sense, the presence of APF seems to
complicate dissection during donor nephrectomy resulting in
longer operative time, which is consistent with previous studies
(17-19,23). As the dissection was performed outside Gerota's
fascia in this series, increased lymphatics at the kidney hilum
might have resulted in longer operative time. The overall
Clavien-Dindo Grade 2 or above complication rate in this study
was 1.1%, which is low compared to similar studies. Franquet et
al. (17) reported 16% intraoperative difficulties, which lead to
4.2% conversion to open surgery, and Sato et al. (18) reported
2.4% complications according to the classification proposed
by Kocak et al. (24). The low number of complications in this
study can be attributed to the experience of the team in a high
-volume center and it mighy be postulated that few number
and percentage of complications might have affected the
statistical analysis. With the current increased bleeding control
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capacity of endoscopic surgical instruments and sealing devices
used for dissection, and possibly with surgical experience, the
difficulty associated with the presence of APF appears to be
eliminated without a significant increase in complication rates.
Blood loss is another parameter commonly used in describing
operative difficulty. At our center, due to very low blood loss,
which is usually less than 50 cc, it has not been recorded as an
operative parameter since 2015 and has not been mentioned in
this retrospective analysis.

When the determining risk factors for a high MAP score in this
study, age, high BMI, male gender and smoking were significant
predisposing factors in multivariate analysis, but the presence of
hypertension and dyslipidemia was not found to be significant
for high MAPS and similar results can be seen in the literature.
As a general rule, uncontrolled hypertension and diabetes
mellitus are a contraindication for kidney donation, and willing
candidates can only be accepted under certain conditions (25).
This makes a great impact on study groups evaluating MAPS.
Studies involving patients with kidney tumors undergoing LPN
will be incomparable to studies involving kidney donors in terms
of hypertension and diabetes, and no data is available about
diabetes in most previous studies evaluating the MAP score in
patients with LDN patients (17,19,23). When the previous studies
are evaluated in general, it would not be wrong to interpret that
the parameters with the strongest emphasis for high MAPS are
age, male gender, and high BMI. In our study, in addition to
these factors, smoking is also related to high MAPS. In a study
including 46 donor nephrectomies, Yanishi et al. (23) reported
449 of smokers in the high MAP score group, whereas 18.9% of
the low MAP score group were smokers, but the difference was
insignificant. In the literature, smoking is a widely accepted risk
factor that causes inflammation by smoking-related oxidative
stress (26). Also, in our clinical experience, smokers are a group
of patients where hilar lymphatics are abundant and lymphatic
dissection during LDN and bench surgery is harder and takes
longer to perform.

In our study, the effect of the MAP score on surgical parameters
was also evaluated for bench surgery. Bench surgery time was
also significantly longer in the group with a high MAP score,
but there was no difference in complications that required
reconstruction. To our knowledge, this is the first data in the
literature about how MAP score can affect bench surgery
parameters. As there are no previous studies, it was impossible
to evaluate the current results of bench surgery considering the
literature. However, considering that bench surgery is essentially
based on the complete removal of perinephric adipose tissue
from the renal parenchyma, it is understandable that the
presence of APF shown by high MAPS makes this dissection
difficult and prolongs the operation time. Avoiding vascular
complications that may require reconstruction may partially
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depend on the experience of the surgeon, which might have
resulted in the current results.

Considering this data, when the MAP score is over 3, a difficulty
in LDN and bench surgery should be expected. The Surgical
teams must be psychologically and technically well prepared
when evaluating such donors and performing surgery. It can
be recommended that donor and recipient operations may be
synchronized according to the surgical team's evaluation of the
MAP score.

Study Limitations

The main limitation of this stuy is its retrospective design. The
data has been collected in more than 5 years, and it is possible
that surgical practices might have changed in this time period
and this might have affected the results. The second limitation
may be in interpreting and scoring perirenal fat in terms of
stranding. This is a subjective evaluation and carries the risk of
interobserver differences.

Conclusion

A high MAP score has been linked to age, male gender, BMI, and
cigarette smoking. While a high MAP score can lead to longer
operative time both in LDN and bench surgery, complications in
LDN and bench surgery do not seem to be affected by a high
MAP score.
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Importance of Malignant Core Length in the Detection of Clinically
Significant Prostate Cancer in Transrectal Prostate Biopsies

® Gokee Diindar, ® Anil Erkan

University of Health Sciences Turkiye, Bursa Yiiksek ihtisas Training and Research Hospital, Clinic of Urology, Bursa, Turkiye

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

The main factors in the evaluation of the adequacy of biopsy specimens include the absence of non-prostatic tissues in the biopsy specimen,
the presence of glandular prostate tissue, fragmentation of specimens, total core length, and length of each core according to the biopsy
localization. In published studies, the biopsy samples were compared between the patients with and without a diagnosis of prostate cancer
(PCa). In addition to the biopsy cores of the patients with PCa, we analyzed PCa subgroups, and to our knowledge, this is the first study in the
literature to evaluate the core samples of PCa subgroups (CsPCa vs. non-CsPCa). In this study, although there was no statistically significant
difference between the PCa and non-Ca groups or between the PCa subgroups in terms of the mean final core length, when the malignant
cores were separately examined, their mean length was found to be statistically significantly greater in the CsPCa group. This raises the
probability of underestimation due to shorter core length, resulting in overlooking high Gleason grading that would have led to the diagnosis
of CsPCa.

Abstract T

Objective: To examine cores obtained using prostate biopsy under transrectal ultrasound guidance and determine the ideal total malignant core
length for the diagnosis of clinically significant prostate cancer (PCa).

Materials and Methods: From the beginning of 2017 to the end of 2021, 1.611 transrectal ultrasonography-guided prostate biopsy procedures were
retrospectively analyzed. The data were divided into two groups as PCa and non-cancer (non-Ca) according to the pathology reports. The PCa group
was further divided into two subgroups as clinically significant and non-significant. After comparing the core numbers and lengths between the
groups, a statistical analysis was undertaken to determine the optimal cut-off value of the total malignant core length in predicting the diagnosis
of clinically significant PCa.

Results: A total of 1.181 biopsy procedures were included in the evaluation. The mean malignant core lengths of the clinically significant and
non-significant PCa groups were 6.7+5.1 and 3.6+2.9, respectively, indicating a statistically significant difference between these subgroups. In the
presence of PCa, the mean length of malignant cores was found to have an area under the curve value of 0.708 (95% confidence interval: 0.654-
0.759) in the prediction of clinically significant PCa, and it had 56.44% sensitivity and 78.05% specificity at a cut-off value of >4.7 cm.

Conclusion: Taking the cut-off value of the mean length of malignant cores as 4.7 cm, if the total length of malignant cores is above this value
according to the pathology report following transrectal prostate biopsy, the probability of detecting clinically significant PCa increases.

Keywords: Clinically significant prostate cancer, core length, gleason underestimation, prostate cancer, transrectal biopsy

Introduction worldwide in 2020 (1). A systematic review of autopsy studies
reported a PCa prevalence of 5% in patients aged <30 years,
Prostate cancer (PCa) is the second most frequently diagnosed increasing to 59% (48-71%) by >79 years, with an odds ratio

cancer in men, with an estimated 1.4 million diagnoses (OR) of 1.7 per decade (2).
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Since defined by Hodge et al. (3) in 1989, prostate biopsy has
become the gold standard for diagnosis, and it has been shown
that the length of the biopsy tissue significantly correlates with
the PCa detection rate (4). A core length greater than 11.9 mm
has been associated with an increased detection rate of PCa
[OR: 2.57, 95% confidence interval (Cl): 1.46-4.52] (5). Some
researchers have suggest that the lower ideal limit of the mean
core length is 12 mm. When values are below this number, it is
necessary to repeat the sampling of the prostate (6). In another
study conducted to evaluate whether the core length taken
during the biopsy affected the accuracy of the procedure and
the underestimation of the Gleason score by comparing biopsy
samples with radical prostatectomy (RP) samples, each unit
increase in core length in millimeters was shown to reduce the
risk of Gleason upgrading by 89.9% (OR: 0.10, 95% Cl: 0.01-
0.99) (7).

The definition of clinically significant PCa (CsPCa) is widely
used to distinguish PCa that can cause morbidity or mortality
associated with other types of PCa. This differentiation is
particularly important since clinically non-significant PCa (non-
CsPCa) is very common and does not cause any harm (2). In
the literature, the lengths of biopsy cores reported as malignant
and benign have been previously compared (5-8). To contribute
to the literature, in the current study, we evaluated patients
diagnosed with PCa in more detail and further examined biopsy
core lengths in PCa subgroups. We also tried determining a cut-
off value for core length that could increase the detection of
CsPCa.

Materials and Methods

Transrectal  ultrasonography  (TRUS)-guided  procedures
performed at a tertiary education and research hospital
between January 01, 2017, and December 31, 2021, and
routine examinations undertaken before these procedures
were retrospectively evaluated from the hospital information
management system. The patients’ age, pre-biopsy -free
prostate-specific antigen (PSA) and total PSA values, and
parameters included in the pathology reports of the procedure
(diagnosis, number of cores, and core length) were recorded.

Patients with suspected PCa according to the physical
examination and/or high PSA values were included in the study.
Excluded from the sample were patients whose pathology
results or pre-biopsy PSA values could not be obtained, those
referred from an external center for consultation, and those
with a PSA value above 20 ng/mL to ensure the homogenization
of the sample.

Systematic biopsy procedures were performed in the lateral
decubitus position following the rectal application of an
anesthetic agent using an automatic biopsy gun with a 30-
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cm 18-gauge side-notch cutting needle (cutting length of 17
mm). Biopsy samples were taken in the sagittal plane using the
same ultrasound device. The quality of the cores was evaluated
macroscopically, and if the sample was of insufficient quality, a
new sample was immediately obtained from the same site. For
histopathological analysis, each sample taken was transferred
to the laboratory in separate tubes containing 10% formol,
with the necessary information's being noted on the tubes. If
a second core was obtained from the same site, it was placed
in the tube reserved for that site with the previously obtained
suboptimal core.

In the pathology report, the length of each core was defined
in cm. In cases where multiple fragments were obtained from a
single site due to the fragmentation of tissues or a second core
was obtained due to the poor quality of the first, the pathologist
recorded the length of each tissue in the report. The sum of
the lengths of all fragmented cores taken from the same site
was recorded and analyzed. The cores with a pathology result
of atypical small acinar proliferation (ASAP) or non-prostatic
tissue (i.e., containing only rectal mucosa, periprostatic tissue,
or blood) were excluded from the evaluation. Patients diagnosed
with high-grade prostatic intraepithelial neoplasia were
categorized into the same group as those with benign outcomes
while patients with basal cell carcinoma were evaluated in the
CsPCa group.

The data were divided into two groups as PCa and non-Ca
according to the pathology reports. The PCa group was further
divided into two subgroups. The data of the procedures with
a Gleason score of 3+4 and above in the pathology report
were included in the CsPCa group, and those of the procedures
with a Gleason score below 3+4 were included in the non-
CsPCa group. The number and length of cores were compared
between the PCa and non-Ca groups, as well as between the
CsPCa and non-CsPCa groups. The final number and length of
cores were obtained by subtracting the number and lengths
of the excluded cores from those of all biopsy cores obtained.
Statistical analyses were performed to determine the minimum
acceptable cut-off value of the mean biopsy core length in the
prediction of a CsPCa diagnosis.

Statistical Analysis

The data were examined using the Shapiro-Wilk test to
determine whether they had a normal distribution. The results
are presented as mean + standard deviation (minimum-
maximum) or frequency and percentage values. Continuous
variables were compared using Student's t-test when the
data were normally distributed and the Mann-Whitney U test
otherwise. The receiver operating curve (ROC) at the optimal
cut-off value for malignant core lengths was constructed using
MedCalc Statistical Software version 19.1.5 (MedCalc Software
bv, Ostend, Belgium; https://www.medcalc.org; 2020). Sensitivity
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and specificity at the optimal cut-off value were also derived
from the ROC analysis. The univariate logistic regression analysis
was performed, and ORs were reported along with their 95%
Cls. The statistical significance level was accepted as a=0.05.
Statistical analyses were performed using IBM SPSS ver. 28.0
(IBM Corp. Released 2021. IBM SPSS Statistics for Windows,
Version 28.0. Armonk, NY: IBM Corp.).

Results

The data of 1.611 TRUS-biopsy procedures performed in 1.077
patients between January 01, 2017, and December 31, 2021,
were analyzed retrospectively. Figure 1 presents the flowchart

Assessed for eligibility Exclusion

Pathology results not
available: 95

Referred from an external
Total mumber of TRUS-guided center for consultations: 3
biopsies performed: 1,611

Pre-biopsy PSA result not
available: 163

PSA value >20 ng/ml: 169

Figure 1. Flowchart of the study

TRUS: Transrectal ultrasonography, PSA: Prostate-specific antigen

of the study. After applying the exclusion criteria, the final
sample consisted of 980 patients, of whom 97 had repeated
biopsy procedures (four times in one patient, three times in five,
and twice in 91).

There was more than one diagnosis in the pathology reports
of 46% of the 1.181 biopsy procedures included in the study.
Figure 2 summarizes the diagnoses included in the final
pathology reports of the samples taken during the biopsy
procedures.

Table 1 summarizes the data on age, free and total PSA values,
and freef/total PSA ratios, as well as statistical differences
between the groups.

Grouping Cancer grouping

Clinically significant
prostate cancer group
(cs Pea): 101 (8.6%0)

Prostate cancer group
(Pca): 306 (25.9%)

non-Prostate cancer group
(non-Pca): 875 (74.1%)

Clinically non-significant
prostate cancer group
(non-cs Pca): 205 (17.4%)

The number of diagnoses in different
pathology reports (Total 1181)
Pathology Type; n; %

B HGPIN; 3; 0.25%

Basal Cell Carcinoma;

1; 0.09%

B prostatitis; 229; 19.4% Lonl02, U 8%

(Acute or Chronic)

Benign Prostatic Hyperplasia;
1135; 96.1%

. Prostate-Free Sample/s;
139;11.8%

GS5>3+3; 100; 8.5%

\\-,

GS<3+3; 205; 17.4%

Figure 2. Distribution of diagnoses in the pathology reports of biopsy procedures®

*More than one diagnosis can be found to be related to any procedure due to the differences in the pathology results of the biopsy cores

ASAP: Atypical Small Acinar Proliferation, HGPIN: High Grade Prostatic Intraepithelial Neoplasia, GS: Gleason score
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In this study, first the number of cores taken from the prostate
lobes and then the number of excluded cores were calculated.
Subsequently, the number of excluded cores was subtracted
from the number of cores taken to obtain the final core number.
When the number of cores taken per prostate was examined,
it was determined that the mean number of cores in the PCa
group was statistically significantly higher than in the non-Ca
group (p<0.05) (Table 2).

After calculating the length of cores taken from the prostate,
the length of excluded cores was subtracted from the length of
all cores taken, and the final core length was obtained. When
the mean final length of cores per prostate was examined, no
statistically significant difference was observed between the
groups (p>0.05) (Table 3).

Since the mean final length of cores taken per prostate did
not statistically significantly differ between the non-Ca and

Table 1. Age, free and total PSA values, and free/total PSA ratios according to the groups
Non-Ca and PCa Groups Non-CsPCa and CsPCa Groups
Non-Ca PCa p Non-CsPCa CsPCa p
o 63.1+6.6 65.8+7.1 . 66.6+7.4 68.3+7.7 "
Age (41.0-80.0) (44.0-84.0) <0.001 (44.0-84.0) (48.0-84.0) 0.006
Free 1.7+1.0 1.5+1.0 1.4+0.9 1.6+1.1
PSA« (0.2-7.5) (0.2-6.2) 0.034 (0.2-6.2) (0.2-5.7) 0.124
Total 7.6+3.5 8.9+4.2 N 8.3+4.0 10.2+4.3 .
PSA® (0.8-19.7) (1.3-19.8) <0.001 (1.3-19.5) (2.1-19.8) <0.001
0.2+0.1 0.2+0.1 % 0.2+0.1 0.2+0.1
Free/total PSA* 1 (5.0-0.7) (0.0-0.8) <0.001 (0.0-0.8) (0.0-0.6) 0-287
“Data are presented as mean + standard deviation (min-max)
*statistically significant at p<0.05
Table 2. Data on the number of cores taken from the prostate according to the groups
Non-Ca and PCa Groups Non-CsPCa and CsPCa Groups
Non-Ca PCa p Non-CsPCa CsPCa p
Total number of cores taken 5.280, 1846, 1238, 608,
from the left lobe® 6.0+0.5 6.0+0.4 0.329 6.0+0.5 6.0+0.2 0.453
(0.0-12.0) (1.0-9.0) (1.0-9.0) (6.0-8.0)
5.271, 1.845, 1.235, 610,
l:’;r‘:: {‘h“e"‘r?e}:t":; bores taken | 6610.4 6.0+03 0.691 6.0+03 6.040.4 0.987
9 (0.0-12.0) (5.0-9.0) (5.0-9.0) (5.0-9.0)
Total number of cores taken 1.0551, 3.691, 2.473, 1.218,
from the prostated 12.1+0.8 12.1+0.6 0.173 12.1+0.6 12.1+0.5 0.325
P (4.0-24.0) (6.0-16.0) (6.0-15.0) (11.0-16.0)
224, 55, 43, 12,
g‘l‘('::‘;:oorz i’}‘fehl‘:'f‘idl:ggfs 0.3+0.6 0.240.6 0.019* 0.240.7 0.1£0.4 0.202
(0.0-5.0) (0.0-6.0) (0.0-6.0) (0.0-2.0)
267, 86, 68, 18,
g‘:(’::?:o":] i’;ﬂ‘:i‘gﬁ lobes | 0:3£08 0.3+0.8 0.345 0.3+0.9 0.240.5 0.290
(0.0-6.0) (0.0-6.0) (0.0-6.0) (0.0-3.0)
491, 141, 111, 30,
Igfz'sa"“mbe’ of excluded | 5115 0.541.2 0.015* 0.5+1.4 0.3+0.8 0.254
(0.0-11.0) (0.0-10.0) (0.0-10.0) (0.0-5.0)
Total final number of cores 5056, 1791, 1195, 596,
for the left lobe® 5.8+0.8 5.940.8 0.009* 5.8+0.9 5.9+40.5 0.498
(0.0-12.0) (0.0-9.0) (0.0-9.0) (4.0-8.0)
Total final number of cores 5.004, 1.759, 1.167, 592,
for the riaht lobe® 5.7+0.9 5.740.9 0.169 5.7+1.0 5.9+0.6 0.472
9 (0.0-12.0) (0.0-9.0) (0.0-8.0) (3.0-9.0)
10.060, 3.550, 2.362, 1.188,
Total final core number* 11.5+1.4 11.6+1.4 0.007* 11.5+1.6 11.840.9 0.593
(1.0-24.0) (2.0-16.0) (2.0-15.0) (7.0-16.0)
“Data are presented as n, mean + standard deviation (min-max)
*statistically significant at p<0.05
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PCa groups, the cores were separately evaluated as benign
and malignant. There was a statistically significant difference
between the PCa subgroups in terms of the mean length of

malignant cores (p<0.05) (Table 4).

The ROC analysis revealed that the mean length of malignant
cores provided a maximum Youden index at >4.7 cm. Therefore,
the cut-off value of the mean length of the malignant cores
was determined as 4.7 cm. In the presence of PCa, the mean

Table 3. Data on the lengths of cores taken from the prostate according to the groups
Non-Ca and PCa Groups Non-CsPCa and CsPCa Groups
Non-Ca PCa p Non-CsPCa CsPCa p
5,756.7, 2,010.9, 1,358.9, 652.0,
IT;’;;EL length of the cores taken from the left | /o) 4 6.6+2.0 0957 | 6.6+2.0 6.5+2.1 0.483
(0.0-16.1) (0.5-15.7) (0.5-13.0) (2.7-15.7)
. 5,581.2, 1,940.4, 1,293.6, 646.8,
lT:é:(', length of the cores taken from the right | ), 3 6.3+2.0 0.784 | 6.3+2.0 6.4+2.0 0.697
(0.0-15.8) (1.7-13.2) (1.7-12.2) (3.1-13.2)
11,337.9, 3,951.3, 2,652.5, 1,298.8,
Total length of cores taken from the prostate* | 13.0+4.1 12.9+3.6 0.858 12.9+3.7 12.9+3.6 0.858
(4.0-31.4) (4.8-28.0) (4.8-23.1) (6.7-28.0)
152.1, 441, 39.5, 4.6,
Iﬁzal'e'fet”lg&ff the excluded cores taken from | -, /¢ 0.1+0.7 0.496 | 0.240.9 0.0+0.2 0.024*
(0.0-5.7) (0.0-8.2) (0.0-8.2) (0.0-1.5)
155.4, 61.4, 50.8, 10.6,
Iﬁza:ilehntglt)hbgj the excluded cores taken from | %, ¢ 02:08  |0611 | 02+09 0.140.3 0.047*
g (0.0-6.8) (0.0-7.5) (0.0-7.5) (0.0-1.7)
307.5, 105.5, 90.3, 15.2,
Total length of the excluded cores* 0.4+1.0 0.3+1.4 0929 | 0.4+1.7 0.2+0.4 0.019*
(0.0-10.2) (0.0-13.9) (0.0-13.9) (0.0-1.8)
. 5,604.6, 1,966.8, 1,319.4, 647.4,
IT(;’&EL final length of the cores for the left 6.442.1 6.442.1 0874 | 6.442.1 6.4+2.1 0.917
(0.0-15.6) (0.0-15.7) (0.0-13.0) (2.7-15.7)
. . 5,425.8, 1,879.0, 1,242.8, 636.2,
E’gi‘i final length of the cores for the right | &', - 5 6.142.1 0.685 | 6.1+2.1 6.3+2.0 0.352
(0.0-15.8) (0.0-13.2) (0.0-12.2) (2.0-13.2)
11,030.4, 3,845.8, 2,562.2, 1,283.6,
Total final core length® 12.6+4.1 12.6+3.8 0.886 12.5+3.8 12.7+3.6 0.646
(1.1-31.4) (2.2-28.0) (2.2-23.1) (5.9-28.0)
“Data are presented in centimeter as mean + standard deviation (min-max)
*statistically significant at p<0.05
Table 4. Characteristics of the malignant and non-malignant (benign) cores
Non-Ca and PCa Groups Non-CsPCa and CsPCa Groups
Non-Ca PCa p Non-CsPCa CsPCa p
10,060, 2,353, 1,747, 606,
Number of benign cores® 11.5+1.4 7.7+3.2 <0.001* 8.5+2.6 6.0+3.6 <0.001*
(1.0-24.0) (0.0-13.0) (0.0-13.0) (0.0-11.0)
11,030.4, 2,439.6, 1.828.7, 610.9,
Length of benign cores? 12.6+4.1 8.0+4.1 <0.001* 8.9+3.8 6.0+4.0 <0.001*
(1.1-31.4) (0.0-19.3) (0.0-19.3) (0.0-16.7)
1,197, 615, 582,
Number of malignant cores® - 3.9+3.0 - 3.0+2.2 5.8+3.6 <0.001*
(1.0-16.0) (1.0-12.0) (1.0-16.0)
1,406.2, 733.5, 672.7,
Length of malignant cores? - 4.6+4.1 - 3.6+£2.9 6.7+5.1 <0.001*
(0.5-28.0) (0.5-16.6) (0.8-28.0)

“Presented as n, mean + standard deviation (min-max)

*statistically significant at p<0.05

PPresented in centimeter as mean + standard deviation (min-max)
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Figure 3. ROC curve of the mean length of malignant cores

ROC: Receiver operating curve

length of malignant cores had an area under the curve value of
0.708 in the prediction of CsPCa (95% Cl: 0.654-0.759), and it
had 56.44% sensitivity and 78.05% specificity (OR: 1.23, 95%
Cl: 1.14-1.32) at a cut-off value of >4.7 cm (Figure 3).

Discussion

The role of the urologist in prostate biopsy procedures is to
provide adequate tissue samples to assist the pathologist to
identify and map cancer in the prostate, in addition to obtaining
clinical history, including data on the patient's identity, PSA
level, and/or reason for the biopsy, and, if relevant, previous
diseases of the genitourinary tract (9).

Currently, there are no defined definitive criteria for evaluating
the adequacy of prostate needle biopsies for a histopathological
examination. The main factors in the evaluation of the adequacy
of biopsy specimens include the absence of non-prostatic
tissues in the biopsy specimen, the presence of glandular
prostate tissue, fragmentation of specimens, total core length,
and length of each core according to the biopsy localization
(4,10,11). However, there are only few studies on this issue,
which is one of the important parameters to determine biopsy
quality (4-6,12). In published studies, the biopsy samples were
compared between the patients with and without a diagnosis
of PCa. In addition to the biopsy cores of the patients with PCa,
we analyzed PCa subgroups, and to our knowledge, this is the
first study in the literature to evaluate the core samples of PCa
subgroups (CsPCa vs. non-CsPCa).

98

In almost all studies, the effect of core length on cancer
detection was evaluated by comparing the samples of patients
with PCa and those with other (benign) pathologies, and
cores with cancer were found to be longer. This suggests the
possibility that cancer may be overlooked because of shorter
core lengths in patients with benign pathology (6). In our
study, there was no statistically significant difference in the
mean total core length between the PCa and non-Ca groups
and between the PCa subgroups. However, when the mean total
length of malignant cores was examined in the PCa subgroups,
a statistically significant difference was observed between the
CsPCa and non-CsPCa groups (6.7+5.1 vs. 3.6+2.9). This raises
the possibility that CsPCa may have been overlooked because
of shorter core lengths in patients whose pathology result was
reported as non-CsPCa. For this reason, we evaluated the samples
of the patients with cancer in more detail and determined a
cut-off value for the mean length of malignant cores that can
be accepted in the literature.

In a retrospective study by Obek et al. (5) evaluating the data
of 245 patients, the mean length of whole biopsy cores was
reported as 11.4 mm. The mean length of cores containing
cancer was found to be statistically longer (12.3 mm) than those
without cancer (11.4 mm). In the same study, there was a linear
increase in the cancer detection rate in cases of long biopsy
cores. Biopsy core being longer than 11.9 mm was associated
with a 2.5-fold higher probability of detecting PCa.

Although Ergiin et al. (6) determined the cut-off value of
the core length to be 12 mm in the detection of cancer in
biopsy, they also noted that a core length of at least 10 mm
had diagnostic value, while the cancer detection rate was
significantly reduced when the core length was below this limit.
Similarly, Boccon-Gibod et al. (9) suggested that taking 10 mm
tissue as the shortest acceptable length, the mean needle biopsy
length should be a quality control measure.

In a study by Fiset et al. (12), evaluating 197 Canadian patients
with an average of 11 cores taken during biopsy, it was found
that the cancer-positive cores were significantly longer (mean
length: 14.1 mm) than the benign cores (13.2 mm) (p<0.001).
Additionally, 13-mm cores had optimal sensitivity (42.8%) and
specificity (76.5%) in the detection of carcinoma (OR: 2.43) (12).

Van der Kwast et al. (11) evaluated cores from different centers
and reported that the rate of cancer detection increased in
direct proportion to the total sample length obtained. In another
study, Berber et al. (8) showed that the total core length greatly
affected the rate of cancer detection in the 12-core biopsy
method. There was a 65.3% difference in the rate of cancer
detection between the patients with a total core length of <10
cm and those with a total core length of =10 cm, indicating
that no significant portion of cancers in patients with a core
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length of <10 ¢cm could be diagnosed. In the same study, it was
reported that the rate of cancer detection increased as the total
core length value increased from 10 cm to 15 cm, but there was
no additional increase in the rate of cancer detection at the
total core length values of 15 cm and above (8). In our study,
the mean final total core length was found to be 12.6 cm in the
non-Ca and PCa groups, and it was determined to be of ideal
size for a diagnosis.

Dogan et al. (10) stated that the rate of cancer detection in
glandular cores decreased in patients with serum PSA levels
between 4-10 ng/mL. In the current study, we examined the
effect of the total core length by excluding patients with non-
prostate cores and those whose pathology result was ASAP;
therefore, we did not evaluate the effect of glandular cores on
the rate of PCa detection.

In this study, although there was no statistically significant
difference between the PCa and non-Ca groups or between the
PCa subgroups in terms of the mean final core length, when
the malignant cores were separately examined, their mean
length was found to be statistically significantly greater in the
CsPCa group. This raises the probability of underestimation due
to shorter core length, resulting in overlooking high Gleason
grading that would have led to the diagnosis of CsPCa. In the
literature, a high Gleason grading discrepancy of approximately
32-73% has been reported between the rates of biopsy and
radical prostatectomy samples (7,13,14). This may be related to
the insufficiencies in the length of malignant cores.

In this study, the mean final core length in the PCa group was
12.6 cm, and the cut-off value of the mean length of malignant
cores was 4.7 cm. In other words, if the length of malignant
cores exceeds 37% of the final core length (4.7/12.6x100), the
pathology report is more likely to result in CsPCa. Additionally,
the mean final number of cores was calculated as 11.6 in the
PCa group, suggesting that the pathology report is more likely
to result in CsPCa if 4.4 cores (11.6x0.37) and above are found
to be malignant in a biopsy procedure. Based on our results, if
malignancy is seen in more than 4.4 (~5) cores according to the
pathology report of a biopsy procedure, but the Gleason score is
reported to be 3+3 (non-CsPCa) in the same report despite the
expectation of a CsPCa result, we would suspect the possibility
of Gleason underestimation. To evaluate this new hypothesis, a
separate study must examine the pathology reports obtained
after the final RP.

Biopsy core length may vary according to different factors, such
as trans-rectal versus trans-perineal route, urologist performing
the biopsy, needle used, biopsy tissue retrieval and handling
methods, and pathological analysis (7).

Study Limitations

In the current study, although all biopsies were performed
transrectally using the same ultrasound device and biopsy gun
and needle, there are still certain limitations. First, the study was
a retrospective design. Second, the transrectal biopsy procedures
were performed by different urologists. Finally, the pathology
results were evaluated by different pathologists.

Conclusion

Taking the cut-off value of the mean length of malignant cores
as 4.7 cm, if the total length of malignant cores is above this
value according to the pathology report following transrectal
prostate biopsy, the probability of detecting CsPCa increases.
Conversely, if the total length of the malignant cores is greater
than 4.7 cm and the pathology result is non-CsPCa, the
possibility of Gleason underestimated should be considered.
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Safety and Efficacy of Holmium Laser Enucleation of the Prostate
(HoLEP) in Patients Requiring Anticoagulants/Antiplatelets:
A Retrospective Study
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What’s known on the subject? and What does the study add?

Anticoagulant/antiaggregant (AC/AP) treatments in elder patients may be a concern for the safe surgical application, when any operation
is necessary. It is important to choose a surgical method that can be applied to these patients with satisfactory functional outcomes and
low perioperative complication rates. In the present study, we found that there was no operation-related disadvantage in the group with
patients requiring AC/AP in terms of intraoperative and postoperative complications, with the improvement of functional outcomes. HoLEP is
a safe and effective surgery that improves functional parameters in benign prostatic obstruction patients requiring AC/AP, with low bleeding
complications and transfusion rates.

Abstract T

Objective: We evaluated Holmium Laser Enucleation of the Prostate (HoLEP) surgery performed in patients with benign prostatic obstruction (BPO)
requiring anticoagulant/antiplatelet (AC/AP) therapy in terms of safety and efficacy.

Materials and Methods: The retrospective data of 250 patients who underwent HoLEP between January 2020-May 2022 were included in the
study. AC/AP treatment status’ of patients was recorded. The patients were divided into two groups as those requiring AC/AP (group 1, n=129) and
those not using (group 2, n=121). Basic characteristics, preoperative and postoperative IPSS scores, Q__and continence status' at 1** and 6" month
follow-up were recorded. Intra- and postoperative complications were recorded according to Clavien-Dindo classification.

Results: No significant difference was observed between the groups in terms of preoeprative characteristics including prostate-specific antigen,
hemoglobin (Hb), prostate volume, IPSS, Quality of Life score, Q_, Qave and postvoiding residuel volume (p>0.05). There was no significant
difference between the two groups in terms of postoperative functional parameters and urinary continence (p>0.05) and in Hb drop (0.13+0.1 g/
dL vs. 0.08+0.15 g/dL, respectively; p=0.21). The blood transfusion rate was 2.3% in group 1 and 0.8% in group 2, and there was no significant
difference between the groups (p=0.62). Additionally, there was no significant difference between the groups regarding complications.

Conclusion: HoLEP is a safe and effective, minimally invasive surgical method that improves functional parameters in BPO patients requiring AC/AP.
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Introduction

Holmium Laser Enucleation of the Prostate (HoLEP), one
of the alternative to benign prostatic obstruction (BPO)
surgical treatment, is being applied with increasing frequency
worldwide as the most popular prostate surgery (1). Recently,
interest in HOLEP surgery has been increasing due to its success
in functional results and low complication rates. The fact that it
can be applied even as a daily surgical procedure shows that the
method has acceptable complication rates (2).

BPO is usually seen in older men and there is an increase in the
incidence of BPO with age (3,4). Similarly to BPO, the incidence
of cardiovascular diseases also increases with age (5,6). Since
elderly patients are more likely to receive anticoagulant/
antiaggregant (AC/AP) treatment, AC/AP treatments in patients
with BPO age group may be a concern for the safe surgical
application, when BPO surgery is desired. The increase in
bleeding and perioperative complications is one of the most
important concerns (7-9). Therefore, it is important to choose
a surgical method that can be applied to patients requiring
AC/AP therapy with satisfactory functional outcomes and low
perioperative complication rates.

Although laser enucleation of the prostate has become the
most popular prostate surgery of recent years in Turkiye as
well as worldwide, studies on the efficacy and safety of laser
enucleation in patients requiring AC/AP are lacking in the
Turkish literature. In this retrospective study, we evaluated the
HoLEP surgery performed in patients with BPO requiring AC/
AP therapy in terms of safety and efficacy considering our own
experience.

Materials and Methods

Patients Selection and Study Design

After ethics committee approval was obtained [Acibadem
Mehmet Ali Aydinlar University Medical Research Evaluation
Board (ATADEK) - date/approval number: 2021/21-38], informed
consent was obtained from all patients. This study was conducted
following the Helsinki Declaration. The data of 405 patients
who underwent HoLEP between January 2020-May 2022 were
reviewed retrospectively. All patients received alpha-blocker
medication and/or 5-alpha reductase inhibitor for at least 6
months before the surgery. The status of patients receiving AC/
AP therapy (warfarin, aspirin, apixaban, rivaroxaban, clopidogrel
or dabigatran) was recorded. Inclusion criteria for HolLEP
surgery were as follows: Failure of BPO medical treatment,
discontinuation of medical therapy due to side effects, maximal
urinary flow rate (Q ) <15 ml/s, International Prostate
Symptom Score (IPSS) >8, postvoiding residual volume (PVR)
>50 mL, a history of refractory urinary retention and bladder
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stones. Exclusion criteria for HoLEP surgery were as follows:
Patients with a history of BPO surgery, bladder, prostate, urethra
or rectum surgery (n=27), history of a pelvic radiation therapy
(n=9), neurogenic bladder (n=5), with a history of prostate or
bladder cancer (n=11), urethral strictures (n=15) and with less
than 6-month follow-up (n=88).

Age, preoperative serum prostate-specific antigen (PSA) levels,
IPSS, Quality of Life score (Qol), mean Qmax and average
urinary flow rate (Qave), PVR, prostate volume measured by
transabdominal ultrasonography, hemoglobin (Hb) levels were
recorded. Postoperative functional parameters, stress urinary
incontinence (SUI) and urge urinary incontinence (UUI) status'
at 1t and 6™ month follow-up were recorded. Postoperative
urinary continence status was assessed according to the
standards presented by the International Continence Society
(ICS) (10). All patients were questioned in terms of any leak
due to coughing, exertion, sneezing, or effort. Any urine leaks
were considered positive regarding SUI. Total control in urin
was evaluated in favor of continence. UUl was determined as
involuntary leakage preceded immediately by urgency. Complete
dryness was considered in favor of continence.

Enucleated tissue weight (ETW, g), enucleation time (ET, min),
enucleation efficiency (ETW/ET, g/min), morcellation time (MT,
min), morcellation efficiency (ETW/MT, g/min), total operation
time (OT, min) were recorded. Catheterization time (CT) (hours),
hospitalization time (HT) (hours) and Hb drop levels were also
recorded. Intraoperative and postoperative complications were
recorded according to the modified Clavien-Dindo classification

(11).

A total of 250 patients who underwent HoLEP were included in
the study. The patients were divided into two groups as those
requiring AC/AP (group 1, n=129) and those not receiving
(group 2, n=121). Group 1 and 2 were compared in terms of
perioperative and postoperative parameters. We preferred to
consult the patient's cardiologist or hematologist to assess the
risk/benefit of continuing AC/AP perioperatively. According to
the recommendations, AC/AP therapy was discontinued 5-10
days before surgery in these patients. To prevent cardiac adverse
events, bridging therapy was applied to selected patients once
a day with low-molecular-weight heparin (LMWH) according to
the patient's body weight (twice a day for the patients with
artificial heart valves). LMWH was discontinued at least 12 h
before surgery to normalize coagulation parameters. If the
patient reports a significant postoperative hematuria, the AC/
AP continuation plan for the postoperative period was changed
according to cardiologist/hematologist recommendations.

Surgical Method and Equipments

All patients were operated by the same surgeon performing the
previously described Omega Sign HoLEP technique (12). A 26-
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Fr continuous flow laser resectoscope, a laser-fiber stabilizing
bridge, a 120-W holmium laser (VersaPulse; Lumenis Ltd.,
Yokneam, Israel), and a 550-um end-firing laser fiber (SlimLine;
Lumenis Ltd.) were used. A 26-Fr nephroscope and a tissue
morcellator (Versacut; Lumenis Ltd.) were used to morcellate
and remove the enucleated prostate tissue.

Statistical Analysis

The Statistical Package for Social Sciences 23.0 software (SPSS
23.0, Chicago, USA) was used for the statistical analysis. The
Kolmogorov-Smirnov, Kurtosis, and Skewness tests were used to
assess the data normality. The clinical characteristics of the two
groups were compared with Mann-Whitney U or Student t-test
for continuous variables and with the Fisher's Exactor Pearson
chi-square test for categorical variables. All statistical tests were
two-sided, and the p<0.05 value was considered statistically
significant.

Results

A total of 250 patients who underwent HoLEP were included in
the study. The patients were divided into two groups as those
requiring AC/AP (group 1, n=129) and those not receiving
(group 2, n=121). In terms of preoperative characteristics, no
significant difference was observed between the groups in terms
of age, preoperative PSA level, Hb level, preoperative prostate
volume, IPSS, QoL, Qmax, Qave and PVR (p>0.05) (Table 1). Table
2 shows the perioperative parameters of the groups. There was
no statistically significant difference between the two groups in
terms of ETW, ET, EE, MT, ME, OT, HT, CT and Hb-level drop (Table
2). The operative functional parameters are presented in Table
3. A significant improvement was observed in IPSS, QoL, Qmax,
Qave, PVR, PSA values in both groups at the 1°t and 6" months
postoperatively (p<0.001). However, there was no significant
difference between the two groups in postoperative follow-

Table 1. Baseline characteristics and preoperative data of the patients

Group 1 (n=129) Group 2 (n=121) p-value

Mean + SD Median [IQR] Mean + SD Median [IQR]
Age (y) 63.93+7.04 64 (8] 65.17+7.23 66 [9] 0.09
PSA (ng/mL) 2.21+1.64 1.6 [1.89] 2.26+1.81 1.7 [2] 0.93
Prostate volume (mL) 100.76+47.61 94 [58.5] 97.31+£46.71 90 [57.89] 0.56
Hb level (ng/mL) 13.63+1.27 13.66 [1.41] 13.54+1.06 13.4 [1.23] 0.83
IPSS 30.17+3.67 31 [5] 29.41+4.74 30 [6] 0.29
QoL 5+0.74 5[1] 5+0.75 5[1] 0.4
Qmax (mL/s) 12.33+3.23 12.4 [3.35] 13+2.9 13 [3.33] 0.19
Qave (mL/s) 5.46+1.92 5.3 [1.65] 5.64+1.72 5.3 [1.95] 0.57
PVR (mL) 230.35+185.82 184.5 [92.25] 214.17+195.4 168.5 [81.75] 0.15

PSA: Prostate specific antigen, Hb: Hemoglobin, IPSS: International prostate symptom score, QoL: Quality of life score, Qmax: Maximum flow rate, Qave: Average flow rate, PVR:
Postvoiding residuel volume, SD: Standard deviation, IQR: Interquartile range, Statistically analyzed with Mann-Whitney U test

Table 2. Perioperative data of the patients

Group 1 (n=129) Group 2 (n=121) p-value

Mean + SD Median [IQR] Mean + SD Median [IQR]
ETW (g) 56.02+35.55 50 [43.5] 54.3+40.1 43 [53] 0.37
ET (min) 72.84+32.61 66 [43] 67.85+32.3 60 [34] 0.22
EE (g/min) 1.51+0.61 1.4 [0.76] 1.49+0.56 1.39 [0.84] 0.96
MT (min) 10.82+2.06 10 [7] 10.19+7.16 8.5[7.75] 0.46
ME (g/min) 12.25+8.3 10.71 [7.48] 13.254+10.62 10.62 [7.69] 0.8
Laser Energy (joule) 84.81+37.91 76.5 [52.87] 99.41+104.66 76 [56.3] 0.77
Laser Efficiency (g/min) 1+0.73 0.84 [0.53] 1.24+108 0.88 [0.79] 0.31
Operation Time (min) 82.73+37.61 78 [52] 78.56+36.23 71 [41] 0.33
Hospital Time (hour) 30.04+5.85 29 [6] 29.79+6.63 28 [6] 0.47
Catheter Time (hour) 27.23+7.43 26 [6] 26.66+6.17 25 [6] 0.19
Hemoglobin Drop (g/dL) 0.13+0.1 0.1 [0.1] 0.08+0.15 0.1 [0.09] 0.21

Statistically analyzed with Mann-Whitney U test

ETW: Enucleated tissue weight, ET: Enucleation time, EE: Enucleation efficiency, MT: Morcellation time, ME: Morcellation efficiency, SD: Standard deviation, IQR: Interquartile range,
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ups in terms of these parameters and postoperative Ul (p>0.05)
(Table 3).

Intra and postoperative complications and management
methods according to the modified Clavien-Dindo classification
are presented in Table 4. There was no significant difference
between the groups regarding complications. When the
complications related to bleeding were examined more closely,
hematuria requiring prolonged irrigation and following blood
transfusion rate was 2.3% in the group receiving AC/AP and
0.8% in the group not receiving AC/AP, and there was no
significant difference between the groups in terms of blood
transfusion (p=0.62). The clot formation, which refers to
patients who develop glob vesicale postoperatively and was
detected after bladder irrigation with a urethral catheter, was
observed in 2 patients in group 1 and in 1 patient in group

2, but there was no significant difference between the groups
(p=1). No clot formation was observed in any patient, which
required evacuation by cystoscopic intervention (Table 4).

Discussion

Although it has not yet taken its place in the guidelines as the
gold standard, the use of laser in the surgical treatment of BPO
is now accepted as an alternative minimally invasive approach
to transurethral resection of the prostate (TURP) (13,14). HoLEP
has low morbidity, short hospital stay, and can be applied to a
wide variety of prostate sizes (15). In this study, we observed
improvement in functional outcomes after HoLEP in all patients,
and there was no significant difference in functional outcomes
between groups requiring AC/AP and not receiving. Moreover,

Table 3. Postoperative parameters of the groups

IPSS QoL Qmax Qave PVR ‘ PSA Sul uul
Preoperative
Group 1 30.17+3.67 5+0.74 12.33+3.23 5.46+1.92 230.35+185.82 | 2.21+1.64
Group 2 29.41+4.74 5+0.75 13+2.9 5.64+1.72 214.17+£195.4 2.26+1.81
p-value 0.29 0.4 0.19 0.57 0.15 0.93
Postop. 1°* month
Group 1 2.4142.51* 0.63+0.63* 28.1+5.73* 13.75+2.83* 22+19.52+ 1.16+0.77* | 2 (1.6%) | 2 (1.6%)
Group 2 2.32+2.7* 0.59+0.69* 28.22+5.23* 13.6+2.68* 20.52+£19.93* 1.08+0.81* | 2 (1.7%) | 1 (0.8%)
p-value 0.39 0.45 0.82 0.7 0.84 0.35 1 1
Postop. 6" month
Group 1 1.55+1.81* 0.38+0.5* 35.43+3.66* 18.1+£3.23* 7.06+12.7+ 0.91+0.52* 0 (0%) 0 (0%)
Group 2 1.32+1.71* 0.36+0.5* 35.07+3.74* 17.77+2.33* 7.13+£13.92* 0.86+0.51* 0 (0%) 0 (0%)
p-value 0.3 0.69 0.56 0.33 1 0.44 N/A N/A

analyzed with Fisher's Exact test, * p<0.001 compared to baseline

IPSS: International Prostate Symptom Score, QoL: Quality of Life, Qmax: Maximum urinary flow rate (mL/s), Qave: Average urinary flow rate (mL/s), PVR: Postvoiding residual volume
(mL), PSA: Prostate specific antigen(ng/mL), SUI: Stress urinary incontinence, UUI: Urge urinary incontinence, Statistically analyzed with Wilcoxon and Mann-Whitney U test; *Others

Table 4. Intra- and postoperative complications according to the modified Clavien-Dindo classification and managements

Group 1 Group 2 ‘ p ‘ Management
Intraoperative complications
Hematuria required prolonged irrigation 3 1 0.62 Blood transfusion and irrigation (G3a)
Capsular perforation 1 1 1 Longer catheterization (G1)
Superficial bladder mucosal injury 1 0 1 Longer catheterization (G1)
Postoperative complications
uTr 3 2 0.7 Intravenous antibiotic (G2)
Clot evacuation using urethral catheter 2 1 1 Irrigation (G3a)
Clot evacuation with cystoscopy 0 0 NA
Re-catheterization 1 0 1 3 days with antiinflamatory drug (G3a)
Bladder neck contracture 1 1 1 Bladder neck laser incision (G3b)
Urethal stricture 1 1 1 Internal urethrotomy (G3b)
Meatal stenosis 1 0 1 Meatoplasty (G3b)

*Statistically analyzed with Pearson chi-square test; others analyzed with Fisher's Exact test
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we found that there was no operation-related disadvantage in
the patient group requiring AC/AP in terms of intraoperative and
postoperative complications. There was no significant difference
in complications between the two groups. In terms of bleeding
complications, although the rate of blood transfusion and clot
formation was higher in the group requiring AC/AP, there was
no significant difference between the groups.

HoLEP has less perioperative blood loss and lower transfusion
rates compared with TURP and open prostatectomy (OP)
(8,15,16). This can be explained by the nature of the Ho:YAG
laser: The holmium laser has a penetration depth of 0.4 mm in
the prostate tissue, and the heat dissipation allows simultaneous
coagulation of small and medium vessels up to 2-3 mm deep,
resulting in excellent hemostasis (16). This allows the surgeon
to control bleeding during this procedure (17). Furthermore,
Holmium laser has a unique wavelength and energy density
to achieve hemostasis. This effect can be adjusted by reducing
the energy pulse or increasing the distance from the tip of the
laser to the target tissue (8). Additionally, Holmium laser has a
wavelength of 2140 nm, it is strongly absorbed by water and
cell fluids (1,13,14). The high water content of the prostatic
tissue, resulting in excellent thermal conductivity, enables the
Holmium laser to coagulate and ablate the tissue (13).

Although hemostasis is achieved with a Holmium laser, bleeding
may occur during the operation and in the postoperative period
of HoLEP surgery. In previous studies, the hemoglobin drop after
HoLEP was found in the range of 0.8-1.67 g/dL (18-21). El Tayeb
et al. (22) compared 116 patients requiring AC/AP and 1558
patients non-recieving AC/AP who underwent HoLEP for BPO. In
the study, no significant difference was observed between the
two groups in terms of postoperative lowest hemoglobin levels
and transfusion rates (3.5% vs. 1.6%, p=0.128). Similarly, in our
study, there was no significant difference in Hb drop between
patients who received and did not receive AC/AP (0.13+0.1 g/dL
vs. 0.08+0.15 g/dL, respectively; p=0.21).

Adverse reactions to blood product transfusions are rare and
often associated with significant morbidity and mortality
(23,24). Transfusion also has metabolic complications such as
citrate toxicity, hyperkalemia, and hypothermia (23). Low blood
transfusion ratesafter HoLEP surgery can be considered one of the
most important advantages of HoLEP surgery. Elzayat et al. (25)
compared patients who received HoLEP while anticoagulating
with warfarin or low-molecular-weight heparin, and those
who received HoOLEP after stopping anticoagulant therapy.
Perioperative transfusion rates of 14.2% and 14.7% were found
in patients on continued anticoagulant and low-molecular-
weight heparin therapy. The transfusion rate was reported as
3% in patients whose treatment was stopped. In another study,
Tyson and Lerner (26) reported no transfusions in the first 76
patients who underwent HoLEP and continued anticoagulation

therapy with a mean INR of 1.5. In a meta-analysis, it was found
that patients who received HoLEP had a lower blood transfusion
rate (OR 0.21, 95% Cl 0.10-0.45, p<0.0001) in those who did
not receive antithrombotic therapy (27). Consistent with the
literature, in our study, blood transfusion rate was 2.3% in the
group requiring AC/AP and 0.8% in the group not receiving AC/
AP, and there was no significant difference between the groups
in terms of blood transfusion (p=0.62).

Study Limitations

This study has some limitations. Firstly, its design is retrospective
and the follow-up period was short and the number of patients
included in the study is relatively small. Secondly, we stopped
AC/AP treatment before surgery, there was no continuous use.
As is known, AC/AP drugs significantly increase the tendency to
bleed. In this respect, the use of these drugs causes concern in
surgeons in clinical practice, even if they are discontinued. we
stopped these drugs 5-10 days before surgery in accordance with
consultation with cardiologists/hematologists and heparinized
patients up to 12 h before surgery if necessary. Of course, the
discontinuation of these drugs reduces the bleeding tendency
during and after surgery. However, we believe that they do not
have the same bleeding profile as patients who have never used
these drugs. Furthermore, the discontinuation of these drugs
(if possible) before any kind of surgery is essential for both
patient safety and surgeon comfort. Thirdly, we evaluated the
urinary continence status only in the postoperative period and
urinary incontinence was not quantified; we assessed urinary
continence according to the ICS definition of incontinence.
Lastly, we also did not stratify patients according to the types of
AC/AP they were treated with.

Conclusion

HoLEP is a safe and effective, minimally invasive surgical method
that improves functional parameters in BPO patients requiring
AC/AP, with low bleeding complications and transfusion rates.
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What’s known on the subject? and What does the study add?

The voiding dysfunction is a commonly encountered problem in children. If the patient has a history of urinary tract infection presenting with
fever, a voiding cystourethrography is frequently utilized. Bladder wall irreqularity, elongated bladder, widened bladder neck, and dilatation
of proximal urethra can be detected in voiding cystourethrography scans of the children with voiding dysfunction. There are studies in the
literature that have assessed the correlation between the dilatation of proximal urethra and voiding dysfunction. In our study, in addition to
the existing literature, we analyzed the relationship between proximal urethra diameter determined in voiding cystourethrography of children
with voiding dysfunction, the severity of the disease, the presence of reflux, and uroflowmetry parameters. We found that in the group with
the high proximal urethra diameter, dysfunctional voiding incontinence scoring was observed to be high. However, a negative correlation
was determined between high proximal urethra diameter and vesicoureteral reflux. There was no correlation between the uroflowmetry
parameters, post-voiding residual urine volume and proximal urethra diameter.

Abstract E T

Objective: Voiding dysfunction is a commonly encountered problem in children. If a patient has a history of urinary tract infection (UTI) and
presents with fever, voiding cystourethrography (VCUG) is frequently used. Proximal urethra dilatation in VCUG was determined to be an indication
of voiding dysfunction. Studies in literature have been the ones assessing the correlation between the presence of proximal urethra dilatation and
voiding dysfunction. In our study, however, we analyzed the relationship between the proximal urethra diameter determined in VCUG of children
with voiding dysfunction, the severity of the disease, the presence of reflux, and uroflowmetry parameters.

Materials and Methods: Of the 522 VCUG-received patients 96 between the ages of 6-8 with voiding dysfunction concomitant with febrile UTI
were evaluated. Dysfunctional voiding incontinence scoring (DVIS), uroflowmetry parameters, post-void residual measurements (PVR), proximal
urethra diameter noted in VCUG, and presence of reflux in the patients were analysed.

Results: The mean age was 7.2+0.66. The average proximal urethra diameter was 7.6+1.8 mm. Regarding the diameter, the patients were divided
into two groups: Group 1 (7.6 mm and below) and group 2 (above 7.6 mm). DVIS was higher but vesicoureteral reflux (VUR) was lower in group 2
(p=0.017, p=0.008; respectively). For uroflowmetry parameters and PVR, no significant differences were noted.

Conclusion: In the group with the high-proximal urethra diameter, DVIS was observed to be high. However, a negative correlation was determined
between high-proximal urethra diameter and VUR.
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Introduction

In children, voiding dysfunction (VD) is also called bladder
dysfunction, and it indicates the anomalies in the filling or
emptying functions of the urinary bladder (1). The International
Children's Continence Society (ICCS) stated that VD should be
considered in neurologically normal children aged five and
above (2). VD is a frequently encountered clinical entity and is
more common in girls (3).

The main symptoms of VD can be listed as urgency, frequency,
daytime, and nighttime urinary incontinence. It can be
diagnosed by detailed history, physical examination, voiding
diary, and non-invasive methods, including urinalysis, urinary
bladder ultrasound (US), and uroflowmetry (3,4).

However, voiding cystourethrography (VCUG) is performed
if US findings suggest a urinary system anomaly or there is a
history of recurrent urinary tract infection (UTI) (4). Bladder
wall irregularity, elongated bladder, widened the bladder neck,
and dilatation of proximal urethra can be detected in the VCUG
scans of the children with VD (5).

Before the 1990s, proximal urethra dilatation was not
considered a finding consistent with VD, especially in males
without a posterior urethral valve, Prune Belly syndrome,
urethral stricture, or a tumor. However, in 1992, Hausegger et
al. (6) defined proximal urethral dilatation determined by VCUG
as an essential finding of lower urinary tract dysfunction.

In subsequent studies, overt dilatation of the proximal urethra
during voiding was termed as spinning top urethra (7). Spinning
top urethra is caused by the discoordination between the
external urethral sphincter and detrusor muscle, and this
condition is associated with vesicoureteral reflux (VUR), UTI,
and VD.

In the literature, several studies have assessed the relationship
between proximal urethral dilatation and VD (6,7). Our study
evaluated the relationship between proximal urethral diameter
(PUD) determined in VCUG, uroflowmetry findings, the severity
of VD, and the presence of VUR in children with VD.

Materials and Methods

This study was approved by the Ethical Review Committee of
Mugla Sitki Kogcman University (approval number: 180079).
Data of the pediatric patients diagnosed with VD and who
underwent VCUG during diagnostic management at our center
between January 2016 and December 2020 were retrospectively
reviewed. Patients with complete data without a congenital
urinary tract anomaly or neurological disorder and those
without occult spinal dysraphism or a history of urological
surgery were included. Since patient age can affect the PUD,
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only patients aged between 6 and 8 were selected. Patients
without urine culture, urinary US, post-voiding residual (PVR)
urine volume assessment, uroflowmetry results, and a filled
dysfunctional voiding and incontinence scoring system (DVIS)
form were excluded. Children with monosymptomatic nocturnal
enuresis were also omitted.

Data including demographic characteristics, DVIS scores,
uroflowmetry results, flow pattern, PVR measured by the US,
PUD measured during VCUG, and presence or absence of VUR
was recorded to a database. The study population was divided
into two groups based on PUD: Patients who had PUD of <7.6
mm were assigned to group 1, while those with PUD of >7.6 mm
were included in group 2.

The DVIS scores were determined by reviewing the DVIS form
completed by the children's parents or caregivers. In patients
who underwent uroflowmetry testing twice or three times, mean
values were calculated for each parameter. The uroflowmetry
flow patterns (bell, staccato, tower, interrupted, or plateau)
were identified on the basis of ICCS guidelines (2). The PVR
measurements were performed by the US immediately after
uroflowmetry. The mean PVR value was calculated for patients
whose PVR was measured multiple times.

The same pediatric urologist performed the VCUG tests without
sedation or anesthesia. Firstly, a spot X-ray was taken before
the administration of the contrast medium. Subsequently,
X-rays were taken during the filling and the voiding phases. The
images were stored in the picture archiving and communication
system (PACS). The largest PUD was measured on these anterior-
posterior images in both genders, and the VUR grade was
determined in patients with VUR (Figure 1).

Figure 1. The measurement of proximal urethral dilatation in the voiding
cystourethrography image
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Statistical Analysis

The Statistical Package for Social Sciences software (SPSS for
Windows, v22, IBM Corp., Armonk, NY, US) was used for all
statistical analyses. Descriptive statistics were used to assess
the basic characteristics. Continuous variables were expressed
as mean + standard deviations. The Student's t-test was used
for comparing the groups. Categorical variables were expressed
as numbers and percentages, and the chi-square test was used
for comparisons between groups. Univariate and multivariate
logistic regression analyses were performed to determine the
predictive factors for VUR. All tests were two-sided, and the
p-value was considered significant when it was less than 0.05.

Results

Our review revealed that 522 children underwent VCUG during
diagnostic management of VD at our center during the study
period. Among these patients, 96 were aged between 6 and
8. Six of these patients were excluded because of incomplete
data, three were omitted due to monosymptomatic nocturnal
enuresis, two were not included due to congenital urinary
tract anomaly, and one was excluded due to the presence of
a neurological disorder. Eighty-four patients who met the
inclusion criteria were included.

The mean age of the patients (n=84) was 7.2+0.66 [minimum
(min): 6-maximum (max): 8] years. Among these patients,
48 (57.1%) were girls, while 36 (42.9%) were boys. The mean
PUD was 7.6+1.8 (min: 4-max: 12) mm. There were 40 (47.6%)
patients in group 1, while group 2 consisted of 44 (52.4%)

patients. There was no significant difference between the groups
regarding gender distribution (p=0.705). There were more
female patients than male patients in both groups. The mean
DVIS score was significantly higher in group 2 than in group
1 (17.445.9 vs. 13.9+7.19; p=0.017). The overall rate of VUR
was 31% in the entire cohort (n=26). Our comparative analysis
revealed that the rate of VUR was significantly higher in group
1 than in group 2 (45% vs. 18.2%; p=0.008). The mean voided
urine volume, max flow rate, and PVR was similar between
the two groups (p=0.236, p=0.381, p=0.460, respectively). No
significant difference between the groups was noted regarding
the flow pattern (p=0.09). However, staccato and tower type
flow patterns were encountered at higher rates in group 2
without reaching the level of significance (Table 1).

The univariate analysis elucidated that the VUR rate was
negatively correlated with PUD; the rate of VUR was higher in
patients with relatively shorter PUDs with an adjusted odds ratio
(AOR) of 0.61 [AOR 95% confidence interval (Cl): 0.61 (0.43-
0.86), p=0.005]. Multivariate analysis confirmed the negative
correlation between these two parameters (i.e., PUD and VUR)
[AOR (95% CI): 0.36 (0.21-0.59), p=0.001]. These analyses also
showed that female gender and DVIS scores were associated
with the presence of VUR [AOR (95% CI): 4.33 (1.09-17.2),
p=0.03, and AOR (95% Cl): 1.46 (1.12-1.65), p=0.002)] (Table 2).

Discussion

The VD is widely ascribed to poor voiding habits, the etiology
of proximal urethral dilatation -a common finding in these
patients- has not been fully clarified yet. However, it was

Table 1. Comparison of the parameters between the two groups

Group 1* Group 2*

n=40 (47.6%) n=44 (52.4%) p-value
Gender
Boy (n, %) 18 (45%) 18 (40%)
Gi:: (n, %) 22 (55%) 26 (60%) 0705
DVIS 13.9+7.19 17.4+5.9 0.017
VUR+ (n, %) 18 (45%) 8 (18.29%) 0.008
Mean Q__ (ml/sec + SD) 16.1+6.34 17.3+6.02 0.381
Mean voided volume (mL + SD) 192+80.3 213+80.3 0.236
Flow pattern
Staccato (n, %) 9 (22.5%) 14 (31.8%)
Tower (n, %) 9 (22.5%) 15 (36.1%)
Interrupted (n, %) 6 (15%) 8 (18.2%) 0.090
Bell (n, %) 15 (37.5%) 5 (11.4%)
Plateau (n, %) 1 (2.5%) 3 (4.5%)
Mean PVR (mL + SD) 16.4+14.5 17.3+12.8 0.460
*Group 1: Proximal urethral diameter <7.6 mm, Group 2: Proximal urethral diameter >7.6 mm, SD: Standard deviation, PVR: Post-void residual measurements, DVIS: Dysfunctional
voiding incontinence scoring, VUR: Vesicoureteral reflux
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Table 2. Univariate and multivariate analyses of potential prognostic factors for vesicoureteral reflux

Parameters Univariate Multivariate

OR (95% CI) p-value OR (95% ClI) p-value

Proximal urethral diameter <7.6 Ref. Ref. 0.001
(mm) >7.6 0.61 (0.43-0.86) 0.005 0.36 (0.21-0.59)

Gender xﬂiue Z.gfé (1.09-17.2) 0.03 Tzfé (0.82-8.3) 0.12
Dysfunctional voiding score 1.46 (1.12-1.65) 0.002 1.12 (0.94-1.36) 0.08
OR: Odds ratio, Cl: Confidence interval

postulated that, in these children, the voluntary contractions
during voiding led to the contraction of the distal urethral
sphincter and a subsequent pressure increase in the proximal
urethra. The increased pressure, which persists until the
relaxation of the external urethral sphincter relaxes, also
affects the proximal urethra. At this stage, the proximal urethra
starts to dilate for compliance. This dilatation appears as an
infundibular-shaped tube in VCUG (Figure 1) (7-9).

It was reported that PUD is more common in girls than in boys
(7.9). Urethral sphincters are looser in girls than in boys. Besides,
the bladder neck's anatomical features in males also contribute
to the difference in the proximal urethral dilatation rates
between male and female children (9). In line with these data,
among the patients with VD who underwent VCUG, proximal
urethral dilatation was encountered 6-fold more frequently in
girls than in boys (7,9). As such, in our study, there were more
girls than boys in both groups. This finding was more prominent
in group 2 than group 1. However, no significant difference was
detected between the groups concerning gender distribution
(p=0.705). These findings may be due to the small patient
number in our study.

It was previously reported that urgency (87.3%), frequency
(81.8%), daytime incontinence (76.3%), and enuresis (47.2%)
were the most frequently encountered symptoms in patients
with VD, and there was a significant correlation between the
presence of these symptoms, VD and proximal urethra dilatation
(4). In some other studies, it was noted that the most common
symptom was urgency, and it was present in 52-87% patients
with VD (3,10). These studies also reported that daytime and
nighttime incontinence could be detected in up to 77% of these
patients. We use the DVIS system defined by Akbal et al. (11) for
scoring the VD. Our comparative analysis revealed that the mean
DVIS score was significantly higher in group 2 (i.e., patients
with relatively higher PUD) than in group 1 (i.e., patients with
relatively lower PUD) (p=0.0017). We also found that PUD and
DVIS scores (i.e., the severity of disease) were correlated with
each other.

UTI and VUR can accompany VD (11). High intravesical pressure
in patients with VD leads to ischemia in the bladder mucosa.
Both ischemia and the urine returning to the bladder from
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the urethral meatus and transferring bacteria to the bladder
increase UTI risk (12). It has been demonstrated that high
intravesical pressures in patients with VD amplify the risk of
VUR and its severity (6). It was reported that in patients with
VUR and overactive bladder, gradually increasing pressure
resulting from the resistance of the pelvic floor and external
urethral sphincter to the involuntary contractions increases the
risk of renal damage (6). In a study including 121 patients, Kibar
et al. (7) determined that the rate of VUR was 81% in patients
diagnosed with spinning top urethra. In another study, it was
reported that 12.7% of the patients with VD had VUR by VCUG
(4). However, the rate of VUR in patients with proximal urethral
dilatation was not analyzed.

Our study found a negative correlation between the PUD and
VUR by univariate and multivariate analyses. These analyses
also showed that VUR was more frequently encountered in
girls with high DVIS. We postulate that an increase in the PUD
and urethral compliance reduces both the intravesical pressure
and intramural pressure in the urinary bladder. Besides, an
insufficient increase in PUD can lead to a rise in bladder pressure
and the risk of VUR.

Staccato and tower type flow patterns detected in uroflowmetry
tests are considered to be diagnostic of VD (3). In our study,
there was no association between PUD and voiding patterns.
However, staccato and tower patterns were detected more
frequently in group 2.

It was reported that the mean PVR was significantly higher
in patients with VD and proximal urethral dilatation than in
healthy persons (13). In our study, there was no difference
between the two groups regarding mean PVR (p=0.46). The
difference between the PUDs did not lead to a significant
difference between the groups regarding flow patterns and PVR.

The ideal method for diagnosing VD is urodynamic testing (5).
However, some parameters obtained by VCUG can reduce the
number of patients undergoing this invasive procedure. Kakizaki
et al. (5) reported that an inner external urethral sphincter
diameter of less than 3 mm measured during the voiding phase
of VCUG indicated detrusor-sphincter incoordination. They
stated that urodynamic testing was necessary for these patients.
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This study has set a cut-off value using the data obtained from
VCUGs performed in children without VD. They also showed
that in 96% children with normal voiding, the external urethral
sphincter's inner diameter was determined to be 3 mm and
above in VCUG (5).

In our study, we did not determine a cut-off value for PUD to
indicate VD. This limitation was because it was a retrospective
study, and it was not appropriate from an ethical perspective
to perform VCUG in healthy children to measure PUD. Besides,
only children aged between 6 and 8 were included in our study.

Some studies showed that the possibility of urodynamically
diagnosed overactive bladder was relatively high in children
who had symptoms of VD and VCUG findings were consistent
with trabeculation, spinning top urethra, and the low bladder
capacity in the urinary US (4,14). These studies reached an
actual diagnosis without performing invasive urodynamic tests.

Conclusion

The determination of age-specific cut-off values for PUD in
VCUG by prospective studies can open up new perspectives
for assessing children with VD. We suggest that the utilization
of parameters including PUD, bladder wall thickness, bladder
capacity, symptom scores, and uroflowmetric parameters can
reduce the need for performing invasive urodynamic procedures
to diagnose VD.
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What’s known on the subject? and What does the study add?

The incidence of urolithiasis is increasing globally. Chronic inflammation is associated with subclinical atherosclerosis. Subclinical
atherosclerosis, in addition to early systolic and diastolic dysfunction, is observed in children with urolithiasis.

Abstract EEEEETETTTTTTTTTT——————

Objective: Information on cardiovascular problems related to childhood urinary stone disease is limited. The aim of this study was to assess the
ventricular functions and subclinical cardiovascular risk in children with urolithiasis using echocardiographic measurements.

Materials and Methods: Children diagnosed with urolithiasis were prospectively enrolled in the study as well as children with no urinary stone
disease were confirmed via urinary ultrasonography. Body mass index and blood pressures were noted, as well as basic serum parameters. Carotid
intima media thickness (cIMT), epicardial fat tissue (EFT) thickness and periaortic fat tissue (PFT) thickness were measured via transthoracic
echocardiography in addition to pulsed and tissue Doppler imaging. Myocardial performance indexes were also calculated and correlation analyses
were conducted.

Results: A total of 17 patients (10 boys) with a mean age of 8.57+2.62 years were included in this study. There were 17 children (12 boys) in
the control group and their mean age was 9.53+1.72 years. There was no statistically significant difference between the two groups in terms of
demographic and laboratory variables. Tissue Doppler echocardiography revealed that Tei indexes of the left ventricle, right ventricle and septum
were significantly higher in the study group than in the controls (p<0.001 for all). The cIMT (0.041+0.012 vs. 0.025+0.002), EFT (0.432+0.083 vs.
0.325+0.032) and PFT thicknesses (0.138+0.029 vs. 0.113+0.008) of the study group was statistically higher than the control group (p<0.001,
p<0.001 and p=0.002, respectively) indicating a higher CVD risk.

Conclusion: Children with urolithiasis had not only biventricular early systolic and diastolic dysfunction but also subclinical atherosclerosis at early
ages. Cardiovascular complications should be considered in the follow-up and treatment of children with urolithiasis.

Keywords: Urolithiasis, subclinical atherosclerosis, cardiovascular risk, children

Introduction

Urolithiasisis a global disease with increasing prevalence recently
and it causes significant morbidity for all ages. In the USA, 11%
of men and 7% of women are diagnosed with urinary stone
disease throughout their lives (1). Further, recurrences may be
observed in 30% to 50% of the cases in 5-10 years after the first

stone incidence (2). On the other hand, chronic inflammation is
an independent factor for subclinical atherosclerosis and thus,
cardiovascular complications. It was shown that inflammatory
cytokines play a role in the progression of atherosclerosis (3).
Studies in the adult population indicated that urolithiasis is
related to chronic systemic inflammation such as hypertension,
diabetes and metabolic syndrome. Also, it has been demonstrated
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that myocardial infarction, stroke and coronary artery disease
are more commonly found in patients with urinary stone disease
(4). A recent study that looked into adolescents with urolithiasis
reported increased levels of urinary cytokines that mention the
presence of chronic inflammation (5).

Furthermore, studies showed oxidative stress and inflammation
induces Randall's plaque, which is the initial step in stone
formation (6). In CARDIA study, researchers revealed a positive
correlation between urolithiasis and subclinical atherosclerosis
in young adults (7). To date, a single study investigated
atherosclerosis and cardiovascular complications in children
which showed Carotid intima media thickness (cIMT) that is a
sign of subclinical atherosclerosis was increased in children with
nephrolithiasis this study (8).

In current practice, cIMT is used as a marker to identify
subclinical atherosclerosis and epicardial fat tissue (EFT)
thickness and periaortic fat tissue (PFT) thickness. Several
researchers demonstrated the use of these markers of subclinical
atherosclerosis in different chronic diseases in the pediatric
population (9,10). The aim of this initial prospective case-control
study was to assess the risk of subclinical cardiovascular risk
in children with urolithiasis using cIMT, EFT and PFT thickness
in addition to tissue Doppler imaging (TDI) echocardiographic
evaluation of cardiac functions. Our hypothesis was children
with urolithiasis would show signs of systemic inflammation in
terms of echocardiographic assessments.

Materials and Methods

Patients

After obtaining by the Institutional Reviewer Board of Konya
Chamber of Commerce University (number: 419011325-050.99),
patients were prospectively included for this study between
December 2019 and May 2020. Patients >5 years of age and
had kidney stones (>3 mm) that were confirmed by two
consecutive ultrasonographic images or computed tomography
and those had normal serum chemistry were included in the
study. Those with congenital heart disease, chronic kidney
disease, inflammatory bowel disease, monogenic stone
phenotypes, urogenital malformations (vesicoureteral reflux,
posterior urethral valves, neuropathic bladder etc.), obesity,
hypertension, chronic diseases (i.e., diabetes mellitus) and
patients who were passive smokers were excluded. The control
group consisted of health children who have normal BMI and
blood pressure (adjusted for age) with no known history of
urolithiasis (confirmed by urinary ultrasonography). All parents
gave informed consent for inclusion.

Blood pressures were measured from the left arm using age-
appropriate manual sphygmomanometer cuffs after 5 min of

resting and a mean of 3 measurements were noted. All blood
samples including urea, creatinine, glucose, uric acid, total
cholesterol, triglyceride, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C) were
obtained a.m. after 8 h of fasting. Glomerular Filtration Rate (GFR)
was calculated by Schwartz formula (11). Echocardiographic
measurements were performed as previously described (12).

Statistical Analysis

The compatibility of numerical variables to normal distribution
was examined using the Shapiro-Wilk test. Descriptive findings
were presented as number, percentage mean and standard
deviation. Comparisons between groups were made using chi-
square test for categorical variables, and t-test for independent
groups if assumptions were met for numerical variables,
otherwise by Mann-Whitney U test. Statistical significance level
was set as p<0.05.

Results

A total of 17 patients, 10 boys and 7 girls (41% and 59%),
were enrolled in the study. Mean age of the study group was
8.57+2.62 years (range years). Eleven (64.7%) of the patients
in the study group had a positive family history for urolithiasis,
10 (58.8%) had multiple stones, 6 (35.3%) had bilateral stones.
Mean stone size was 8.6+4.3 mm and mean follow-up period was
16.249.3 months. In terms of metabolic abnormality, 7 (41.2%)
had hypocitraturia, 4 (23.5%) had hypercalciuria, 2 (11.8%)
had hyperoxaluria, while no abnormalities were detected in 4
(23.5%). At the time of enrollment, 8 (47.1%) children were
on medical treatment (in the form of oral potassium citrate),
4 (23.5%) and 5 (29.4%) have undergone Extracorporeal Shock
Wave Lithotripsy and surgical treatment (3 ureterorenoscopic
intervention, 2 percutaneous nephrolithotomy), respectively.
There were 12 boys and 5 girls (71% and 29%) in the control
group with a mean age of 9.53+1.72 years. There was no
significant difference between the two groups in terms of age,
gender, blood pressure, BMI, serum lipids, hemoglobin and GFR
(Table 1).

There was no statistical difference between the M-mode
echocardiography, LVM and LVMI results of the study and
control groups (Table 2). Pulsed Doppler echocardiographic
evaluation revealed that; LV ejection time (261.71+21.09 vs.
279.59+28.51, p=0.046) was significantly shorter in the study
group. Additionally, while LV MPI (0.283+0.27 vs. 0.166+0.07,
p=0.013) was significantly higher in the study group, the
tricuspid valve E/A ratio (1.13+0.24 vs. 1.29+0.19, p=0.026) was
statistically lower for the same group (Table 3).

Tissue Doppler echocardiography measurements revealed that;
mitral valve lateral annulus e' (11.34+2.08 vs. 16.23+3.16,
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Table 1. Demographic and laboratory data of study population

Patients Controls

(n=17) (n=17) P
Age (years) 8.57+2.62 9.53+1.72 0.214
Gender (male/female) 10/7 12/5 0.473
BMI (kg/m?) 16.09+2.83 16.50+2.01 0.592
BMI Z-score 0.09+1.43 -0.28+0.81 0.391
SBP (mmHg) 98.82+8.58 98.24+8.09 0.865
DBP (mmHg) 63.37+6.17 64.71+6.29 0.423
Glucose (mg/dL) 93.94+12.94 95.41+7.99 0.693
eGFR (mL/min/1.73 m?) 91.03+10.82 92.9449.06 0.586
Uric acid (mg/dL) 3.98+0.78 3.89+0.62 0.702
Total cholesterol (mg/dL) 160.55+44.82 152.71+24.98 0.539
Triglyceride (mg/dL) 102.17+74.95 81.35+24.47 0.287
LDL-C (mg/dL) 93.03+37.56 83.75+26.96 0.596
HDL-C (mg/dL) 52.61+13.61 47.5349.72 0.249
Hemoglobin (g/dL) 13.04+0.74 13.19+0.78 0.562
CRP (mg/dL) 2.46+1.31 2.31+£1.53 0.436

Data are expressed mean + standard deviation. BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, eGFR: Estimated glomerular filtration rate, LDL-C:
Low-density lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, CRP: C-reactive protein

Table 2. M-mode echocardiographic measurements in patients with urolithiasis and control groups

Patients (n=17) Controls (n=17)

Mean + SD Mean + SD P
IVSd (cm) 0.69+0.18 0.67+0.14 0.838
IVSs (cm) 1.09+0.22 1.10+0.20 0.876
LVPWd (cm) 0.71+0.10 0.64+0.18 0.180
LVPWs (cm) 1.12+0.21 1.17+0.21 0.342
LVEdD (cm) 3.79+0.39 3.82+0.36 0.121
LVEsD (cm) 2.21+0.26 2.28+0.27 0.350
EF (%) 72.98+3.44 72.86+10.54 0.23
FS (%) 41.26+3.19 39.45+3.59 0.130
LVM (gr) 66.18+29.26 70.57+24.44 0.322
LVMI (g/m?7) 32.59+12.14 29.85+4.95 0.433

IVSd: Interventricular septum diastolic thickness, IVSs: Interventricular septum systolic thickness, LVPWd: Left ventricular posterior wall diastolic thickness, LVPWs: Left ventricular
posterior wall systolic thickness, LVEdD: Left ventricular end-diastolic dimension, LVEsD: Left ventricular end-systolic dimension, EF: Ejection fraction, FS: Fractional shortening, LVM:

Left ventricular mass, LVMI: Left ventricular mass index

p<0.001), a' (7.07+1.11 vs. 8.49+2.14, p=0.021), tricuspid
valve lateral annulus e' (11.67+1.66 vs. 13.56+1.94, p=0.005),
interventricular septum e' (9.26+1.69 vs. 13.46+2.34, p<0.001)
and a' velocities (5.39+0.89 vs. 6.43+1.17, p=0.007) were
significantly decreased in the study group than in controls
(Table 4). However, time intervals including IVCT (isovolumic
contraction time) measured from tricuspid valve lateral annulus
(53.12+8.43 vs. 47.06+6.49, p=0.025) and interventricular
septum (53.53+6.86 vs. 47.41+7.63, p=0.020), IVRT (isovolumic
relaxation time) measured from tricuspid lateral annulus
(58.41+8.91 vs. 51.88+8.40, p=0.035) and interventricular
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septum (55.47+6.77 vs. 47.41+8.64, p=0.005) were statistically
increased in children with urolithiasis. Additionally, mitral
valve lateral annulus contraction time (CT) (184.94+43.09 vs.
259.53+16.46, p<0.001), tricuspid valve lateral annulus CT
(199.53+37.22 vs. 254.82+11.63, p<0.001) and interventricular
septum CT (187.29+54.56 vs. 259.88+16.77, p<0.001) were
significantly lower in the urolithiasis group. Also, e'/a’ ratios
measured from mitral valve lateral annulus and interventricular
septum were statistically lower in patients with urolithiasis
(p=0.018 and 0.005, respectively). Efe' ratios measured from
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Table 3. Pulsed Doppler echocardiographic measurements in patients with urolithiasis and control groups
Patients (n=17) Controls (n=17)
Mean + SD Mean + SD P
Mitral valve blood flow
Peak E (cm/s) 89.56+16.12 84.84+12.86 0.352
Peak A (cm/s) 60.51+15.95 59.52+10.94 0.834
E/A ratio 1.56+0.49 1.45+0.23 0.838
Tricuspid valve blood flow
Peak E (cm/s) 61.21+10.41 62.29+7.45 0.322
Peak A (cm/s) 55.62+12.22 48.56+6.82 0.140
E/A ratio 1.13+0.24 1.2940.19 0.026
LV ejection time (ms) 261.71+21.09 279.59+28.51 0.046
RV ejection time (ms) 263.76+24.89 271.29+19.66 0.341
LV MPI 0.283+0.27 0.166+0.07 0.013
RV MPI 0.231+0.24 0.166+0.08 0.658
Early (E) and late (A) mitral/tricuspid diastolic velocities, LV: Left ventricle, RV: Right ventricle, MPI: Myocardial performance index, SD: Standard deviation

LV was increased in the study group (p<0.001). Furthermore,
Tei indexes of LV, RV and septum were significantly higher in
urolithiasis patients than in controls (Table 4).

The cIMT (0.041+0.012 vs. 0.025+0.002), EFT (0.432+0.083 vs.
0.325+0.032) and PFT thickness (0.138+0.029 vs. 0.113+0.008) of
the study group was statistically higher than the control group
(p<0.001, p<0.001 and p=0.002, respectively) (Table 5). Post
hoc power analysis for each variable was determined by taking
at least 80% and Type-I error as 5%.

Discussion

Besides urinary tract obstruction and related renal damage,
urolithiasis may also release inflammatory cytokines due to
crystal storage and this has been associated with cardiovascular
complications (13,14). Clinical and experimental studies have
shown that there is a strong relationship between crystal
adhesion and crystal formation in renal tubular cells and
inflammation and oxidative stress (6,15). Taguchi et al. (16)
demonstrated genes related to oxidative stress and stated that
proinflammatory conditions were highly expressed in calcium
oxalate stone formers than normal renal papillary tissue (16).
Same group further demonstrated that M1 macrophages
(inflammatory) stimulated renal calcium oxalate crystal
deposition and M2 macrophages (anti-inflammatory) limited
such crystal formation in a murine model of hyperoxaluria (14).

Clinically, cIMT is used as a reliable marker in the evaluation
of atherosclerotic change in the early period. In some studies
that evaluated the progression of atherosclerosis, a strong
relationship has been reported between cIMT and IL-6 (17). cIMT
was reported to show subclinical atherosclerosis in different

chronic diseases of childhood (9). The only study in the literature
in which cIMT was evaluated in children with urolithiasis, Kusumi
et al. (5) found that cIMT was significantly higher in children
aged 12-17 years and reported that urine osteopontin and
fibronectin-1could predict elevated cIMT. Similarly, in our study,
cIMT was significantly higher in children with urolithiasis than
in the control group, and this shows subclinical atherosclerosis
in patients with pediatric urolithiasis. However, mean age of our
study group was lower than those included in their study. Thus,
it can be suggested that subclinical atherosclerosis begins at an
even earlier age in children with urolithiasis.

Body fat distribution is an important cardiovascular risk factor,
and fat depositions are associated with all-cause deaths. One
component of the abnormal body fat depot, called ectopic fat,
is the accumulation of adipose tissue around organs and vessels.
Ectopic adipose tissue, unlike subcutaneous adipose tissue, is not
an ordinary place for lipid storage (18). Epicardial and periaortic
adipose tissue, like other adipose tissues, has endocrine
functions that can produce inflammatory cytokines and secrete
hormones. Moreover, they have been recently identified as
strong risk factors for cardiovascular disease due to their role
in the inflammatory process in atherosclerosis (18,19). It was
reported that EFT is a reliable parameter for cardiovascular risk
in adult chronic kidney disease and EFT thickness can predict
coronary artery disease (20). In obese children, an increase in
EFT thickness was associated with coronary artery disease,
magnified cIMT and arterial stiffness (21). Studies also showed
that in non-obese children with neurological disabilities, EFT
thickness was significantly higher and correlated with clinical
and metabolic risk factors (22). Akyurek et al. (10) evaluated
the relationship between PFT thickness and cardiovascular risk
in 135 children with type-1 DM and they showed a positive
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correlation between PFT thickness and cIMT and metabolic
risk factors (10). In our study, EFT and PFT thicknesses were
significantly higher in children with urolithiasis.

It is known that Efe' ratio shows the strongest correlation with
LV/RV diastolic filling pressure and LV/RV compliance (23),

whereas E/A and e'[a’ ratio correlates with relaxation type
dysfunction (24). Limited data from the children with chronic
kidney diseases revealed that left ventricular E/A and e'[a’ ratio
decreases and Efe’ ratio increases along with the worsening of
renal functions from mild-moderate to severe renal failure (25).

Table 4. Tissue Doppler echocardiographic measurements in patients with urolithiasis and control groups

Patients (n=17) Controls (n=17)

Mean + SD Mean + SD .
Mitral valve lateral annulus
e’ (em/s) 11.34+2.08 16.23+£3.16 <0.001
a' (em/s) 7.07+1.1 8.49+2.14 0.021
s' (em/s) 11.04+3.48 9.55+3.07 0.205
IVCT (ms) 55.64+8.87 50.35+11.94 0.152
IVRT (ms) 57.00+12.91 50.18+7.80 0.071
CT (ms) 184.94+43.09 259.53+16.46 <0.001
e'[a’ ratio 1.62+0.29 1.99+0.54 0.018
E/e' ratio 8.22+2.47 5.38+1.14 <0.001
Tricuspid valve lateral annulus
e' (cm/s) 11.67+1.66 13.56+1.94 0.005
a' (em/s) 9.18+2.19 9.43+1.37 0.690
s' (em/s) 11.56+2.79 13.09+1.95 0.074
IVCT (ms) 53.12+8.43 47.06+6.49 0.025
IVRT (ms) 58.41+8.91 51.88+8.40 0.035
CT (ms) 199.53+37.22 254.82+11.63 <0.001
e'[a’ ratio 1.32+0.26 1.46+0.26 0.136
E/e’ ratio 5.14+1.59 4.68+0.91 0.314
Interventricular septum
e' (em/s) 9.26+1.69 13.46+2.34 <0.001
a' (em/s) 5.39+0.89 6.43+1.17 0.007
s' (em/s) 8.19+2.44 8.29+1.22 0.866
IVCT (ms) 53.53+6.86 47.4147.63 0.020
IVRT (ms) 55.47+6.77 47.41+8.64 0.005
CT (ms) 187.29+54.56 259.88+16.77 <0.001
e'la’ ratio 1.74+0.36 2.13+0.39 0.005
LV Tei index 0.642+0.195 0.362+0.102 <0.001
RV Tei index 0.581+0.144 0.393+0.047 <0.001
Septum Tei index 0.639+0.229 0.366+0.049 <0.001

e": Peak early diastolic myocardial velocities, a": Peak atrial systolic myocardial velocities.

s': Peak systolic myocardial velocities, IVCT: Isovolumetric contraction time, IVRT: Isovolumetric relaxation time, CT: Contraction time, LV: Left ventricle, RV: Right ventricle

Table 5. cIMT, EFT and PFT thickness measurements in patients with urolithiasis and control groups

Patients (n=17) Controls (n=17)

Mean + SD Mean + SD P
cIMT (ecm) 0.041+0.012 0.025+0.002 <0.001
EFT thickness (cm) 0.432+0.083 0.325+ 0.032 <0.001
PFT thickness (cm) 0.138+0.029 0.113+ 0.008 0.002

cIMT: Carotid intima-media thickness, EFT: Epicardial fat tissue, PFT: Periaortic fat tissue
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However, Celik et al. (26) reported decreased E/A and increased
e'fa' ratio in non-obese-treated hypertensive patients. These
studies revealed the dysfunction of LV relaxation and diastolic
filling pressures, however, right ventricular functions were not
studied and possibly RV dysfunction was underestimated. In this
context, our study revealed that the E/A ratio measured from
RV and e'[a’ ratio measured from LV were significantly lower
in children with urolithiasis compared with healthy controls
(p=0.026 and p=0.018, respectively). Additionally, Efe' ratio
measured from LV was detected to be increased in the patient
group. This finding suggests that LV function and diastolic filling
pressures are worsened in children with urolithiasis.

Subsequently, MPI or Tei index is a good predictor of ventricular
systolic functions in children and adults (27). MPI measured
by PWD, M-mode and TDI methods are valuable parameters
indicating systolic and parameters show worsening of these
functions. The results from Celik et al. (26) showed that left
ventricular MPI was higher in non-obese-treated hypertensive
children, but no significance was achieved. However, in our study
MPI values of LV was significantly higher in patients (p=0.013)
while no statistical significance was shown in right ventricular
MPI. Besides, both Tei index values of LV, RV and septum were
significantly increased in the study group than in the controls
(in all p<0.001). By this way, we demonstrated a significant
reduction of systolic and diastolic functions of LV and RV in
children with urolithiasis compared to healthy children.

Study Limitations

The main limitation of our study was the limited number of
patients. Also, inflammatory cytokines have not been studied
in patients, which is unfortunately, beyond the scope of our
facility. However, extensive echocardiographic investigation was
performed for both the study and the control group performed
in this prospective study.

Conclusion

LV and RV early systolic and diastolic dysfunction, with
subclinical atherosclerosis, were detected in children with
urolithiasis in early ages. Cardiovascular complications should
be considered in the follow-up and treatment of these patients,
and the pediatric urolithiasis patients deserve further studies in
terms of cardiovascular risks. Longitudinal studies with long-
term follow-up will enlighten the adulthood consequences of
these findings.
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The Efficacy and Safety of Retrograde Intrarenal Surgery:
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What’s known on the subject? and What does the study add?

Retrograde intrarenal surgery (RIRS) is a reliable surgical method for the treatment of urinary system stone disease. This study evaluated the
effectiveness and safety of RIRS considering more than 1000 cases based on multi-center experience. The size of the stone, stone location
and surgical experience could affect the success rate. Although most consequences are mild and rare, there could nevertheless be serious,
life-threatening complications.

Abstract E T

Objective: We reported the results of retrograde intrarenal surgeries (RIRS) according to multi-center experience and to assess the efficacy and
safety of this procedure.

Materials and Methods: A total of 1067 patients to whom RIRS operations were performed between 2016 and 2021 were included in the study. The
demographic and clinical features of patients, stone properties, per-operative, and post-operative results were analyzed retrospectively. Additionally,
the success and complication rates of RIRS according to the clinical and demographic properties of the patients were analyzed.

Results: The mean age, stone volume, operation time, and hospitalization time were 46.8+15.4, 1011 mm?® (min 19 mm?®- max 12.483 mmd),
67.4+30.8 min, and 1.83+2.3 days, respectively. The stone-free (success) rate after RIRS was 74.5%. In multivariate analysis, pre-op pyuria, number
of stones, and stone volume had a significant effect on success. There were 251 (23.5%) patients with post-operative complications. The most
common complications were hematuria, fever, and urinary tract infections; they comprised 86.8% of all complications. The number of stones, pre-op
ESL, and absence of pre-operative DJ stent had a significant effect on complications in multivariate analysis.

Conclusion: Retrograde intrarenal surgery is an efficient minimal invasive procedure for treating urinary system stone disease with low morbidity
and high success rates. Although the complication rates are mostly insignificant, there may also be severe vital complications.

Keywords: Urinary system stone disease, retrograde intrarenal surgery, success rates, complication
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Introduction

Urinary system stone disease (USSD) is one of the most common
urological diseases with a worldwide prevalence ranging
between 2% and 20% (1-3). It is also a prevalent disease in
our country with a reported prevalence rate of 11.1% (4).
Extracorporeal shock wave lithotripsy (ESL), percutaneous
nephrolithotomy (PNL), mini percutaneous nephrolithotomy,
micropercutaneous nephrolithotomy, retrograde intrarenal
surgery (RIRS), laparoscopic stone surgery, and open stone
surgery are the treatment opportunities for USSD (5,6). With the
technological advancements in endoscopic systems, minimally
invasive procedures replaced open surgical procedures. A
flexible ureteroscope was one of these innovations that enabled
the clinician to reach the intrarenal system through the ureters
in a retrograde fashion.

During the last 2 decades, RIRS had a significant role for
treating USSD with its high efficiency and safety. The urologic
guidelines recommended this technique as an alternative to
the first-line treatment option for upper urinary tract stones
smaller than 2 ¢cm (7,8). Even some studies have showed that
this technique might be used effectively in USSD larger than
2 cm (9). Retrograde intrarenal surgery was also shown to be
effective and safe in patients with a solitary kidney, pregnant
patients, obese patients, and patients with renal anomalies
(10,11). However, RIRS is not a complication-free surgery and
may also have some significant complications. For this reason,
it is important to evaluate the efficiency and safety of RIRS by
the data obtained from high-volume centers.

In this study, we aimed to report the multi-center experience
of RIRS and evaluate the efficiency and safety of this surgery.

Materials and Methods

The study was designed according to the Declaration of
Helsinki principles and was approved by the Tekirdag Namik
Kemal University Ethics Committee (no: 2020.114.05.15). The
patients who underwent RIRS for treating USSD between 2017-
2021 in 7 referral centers were retrospectively included in the
study. Patients younger than 18 years old were excluded from
the study. The demographic and clinical characteristics of the
patients, including age, gender, body mass index, presence of
preoperative DJ stent, anatomic abnormalities, age-adjusted
Charlson Comorbidity index (CCl), preoperative serum creatinine
level, presence of preoperative hematuria - pyuria, preoperative
urine culture, the usage of anticoagulants, preoperative
hydronephrosis, operation time, surgical side, stone volume,
stone density, stone location, perioperative and postoperative
complications, hospitalization time, and stone-free status were
noted. All patients had the evaluation of urinalysis, urine culture,
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serum creatinine level, and non-contrast abdominopelvic
tomography before the surgery. The 3-dimensional sizes of
the stones were used to determine the stone volume by using
the formula: AxBxCx0.524 (12). The sum of each stone volume
was used to calculate the total stone volume for the patients
with multiple stones. Pre-operative hematuria is defined as the
presence of 3 or more erythrocytes (>3 RBC) per high power
field and pre-operative pyuria is defined as >10 white blood
cell per high-power field on a urine microscopy evaluation. The
patients who had positive urine cultures were treated according
to the antibiogram, and the surgery was performed under sterile
urine. All patients received second-generation cephalosporins
for antibiotic prophylaxis before the surgery. To evaluate the
stone-free status of the patients, non-contrast abdominal pelvic
tomography was performed in the post-operative 4" week of the
surgery. The success of the surgery was defined as the presence
of stone-free patients after the surgery, and the patients with
residual stone <4 mm were defined as stone-free patients.

The surgical procedure was performed by an experienced
surgeon (>50 cases). The surgery started with standard
cystoscopy and retrograde pyelography evaluation. Under direct
vision and fluoroscopy guidance, a 0.035-inch safety guidewire
(Sensor®, Boston Scientific, Marlborough, MA, USA) was
introduced to the system. To visualize the ureter and perform
active dilatation, a semirigid ureteroscopy was performed. After
the semirigid ureteroscopy, a 10-12 Fr. ureteral access sheath
(Bi-Flex™, Rocamed, Monaco) was inserted over the guidewire
and placed just 1 cm below the ureteropelvic junction or just
distal to the upper ureteral stone. For the patients in whom the
insertion of the ureteral access sheath (UAS) was impossible, the
back-loading technique was used. In this approach, a flexible
ureteroscope was directly inserted into the system via the
glide wire without UAS. If this was also impossible, the surgery
was finished by the insertion of a Double J (DJ) stent and was
postponed for 2 weeks. On the other hand, DJ stent insertion
was also applied for patients, especially those with colic pain
and urinary tract infection in whom diversion was required
pre-operatively. In our study design, there is no stone burden
limit for the back-loading approach. The bladder was drained
by a 10 Fr. feeding tube during the procedure. The flexible
ureteroscope (Storz Flex X?, Germany) was inserted through the
UAS and a holmium: YAG laser with a 272 um laser fiber was
used to fragment the stones. Constant gravity-based irrigation
was used with a height of 50 cm above the patient, and a
hand pumping system was used if necessary. The laser energy
and pulse frequency were varied based on the stone burden,
stone density, and the surgeon's preference. Stone fragments
>2 mm were extracted using a nitinol basket catheter (Dakota®,
Boston Scientific, Marlborough, MA, USA). A 4.7Fr DJ stent was
inserted into the urinary system and left in place for 2-4 weeks
according to the surgeon's preference.
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Statistical Analysis

Categorical variables were expressed as frequencies and
percentages (%). Continuous variables were expressed as mean
+ standard deviation (SD) or median and interquartile range
(IQR). The Shapiro-Wilk test was used to assess the normality
assumption for the continuous variables. The differences in
proportions between the groups were compared using chi-
square or Fisher Exact tests as appropriate. The Student's t-test
was used to compare continuous variables in two independent
groups. Odds ratios [95% confidence intervals (Cl)] of the
independentclinical parameters were calculated using univariate
and multiple logistic regression models to predict the outcome
variables: Success and total complications. A multivariate
logistic regression analysis was built by performing a stepwise
variable selection on those variables with a univariate p-value
<0.25. The Hosmer and Lemeshow test was computed to detect
the goodness of fit in the multiple logistic regression models,
and a nonsignificant p-value indicated a good fit. All statistical
analyses were conducted using SPSS 19.0 for Windows Version
19.0 software (IBM Corp., Armonk, NY, USA). All p-values of less
than 0.05 were considered to indicate statistical significance.

Results

A total of 1.067 patients were included in the study. The mean
age of the patients was 46.8+15.4 years. There were 429 (40.2%)
female and 638 (59.8%) male patients with a female: male
ratio of 1:1.48. The clinical and demographic properties of the
patients are given in Table 1. There were 509 (47.7%) patients
with right-sided, 500 (46.9%) patients with left-sided and 58

Table 1. Demographic and clinical properties of study
population

Parameter Value

Age (years) 46.8+15.4
Gender

Male (%) 638 (59.8%)
Female (%) 429 (40.2%)
Surgical side

Right (%) 509 (47.7%)
Left (%) 500 (46.9%)
Bilateral (%) 58 (5.4%)
Body mass index (kg/m?) 26.9+3.5

Preoperative ESL

No (%) 737 (69.1%)
Yes (%) 330 (30.9%)
Preoperative DJ stent

No (%) 729 (68.3%)
Yes (%) 338 (31.7%)

Table 1. continued

Parameter Value
Age adjusted CCl 1.57+1.62
Preoperative creatinine (mg/dL) 0.95+0.37

Preoperative pyuria

No (%) 449 (42.1%)
Yes (%) 618 (57.9%)
Preoperative hematuria

No (%) 299 (28.0%)
Yes (%) 768 (72.0%)
Anticoagulant usage

No (%) 953 (89.3%)
Yes (%) 114 (10.7%)

Preoperative urine culture

Negative (%)

981 (91.9%)

Positive (%) 86 (8.1%)
Stone location

Upper calyx 37 (3.5%)
Middle calyx 56 (5.2%)
Lower calyx 120 (11.2%)
Pelvis 237 (22.2%)

Upper ureter

243 (22.8%)

Multicalyx 374 (35.1%)
Stone density (HU) 9564326
Number of stones 1.63+1.20

Stone volume (mmd)

1011.2+£1977.7

Multiple stone

No (%) 624 (58.5%)
Yes (%) 443 (41.5%)
Preoperative hydronephrosis

No (%) 618 (57.9%)
Yes (%) 449 (42.1%)
Operation time (min) 67.4+30.8
Hospitalisation time (day) 1.83+2.30

Peroperative complication

No (%) 972 (91.1%)
Yes (%) 95 (8.9%)
Postoperative complication

No (%) 816 (76.5%)
Yes (%) 252 (23.5%)

Postoperative
creatinine (mg/dL)

0.93+0.68

Stone-free status

No (%)

272 (25.5%)

Yes (%)

795 (74.5%)

ESL: Extracorporeal shock wave lithotripsy, CCl:
Double J, HU: Hounsfield unit

Charlson Comorbidity index, DJ:
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Figure 1. Retrograde intrarenal surgery operation time (minute) according to
the stone volume (mm?)

(5.4%) patients with bilateral RIRS. According to the presence of
a kidney anomaly, there were 61(5.7%) patients with a solitary
kidney, 25 (2.3%) patients with horseshoe kidney, 7 (0.7%)
patients with a double collecting system, and 7 (0.7%) patients
with malrotated kidney. In the preoperative evaluation, 981
(91.9%) patients had sterile urine, whereas 86 (8.1%) patients
had positive cultures and the most common microorganisms
were E. coli and Enterococci. The mean hospitalization time was
1.83+2.30 days. The mean operation time was 67.4+30.8 min
ranging between 20-180 min. The operation times according to
the stone volumes are shown in Figure 1. It was observed that
the operation time increased significantly as the stone volume
increased (p<0.001).

The stone-free rate of the study population was 74.5%. When we
evaluated the patients according to surgical succes, the surgical
side, age-adjusted CCl, the presence of preoperative pyuria,
presence of preoperative hematuria, stone location, Modified
Seoul National University Renal Stone Complexity (RESC) score,
stone density, the number of stones, stone volume, presence of
multiple stones, and operation time were significantly different
between the groups (Table 2). The mean age-adjusted CCl was
1.7541.53 in patients with unsuccessful surgery whereas it was
1.47+1.61 at patients with successful surgery (p=0.003). The
presence of preoperative pyuria and hematuria was significantly
higher in patients with unsuccessful surgery. The odd's ratios for
preoperative pyuria and hematuria were 0.348 (95% Cl: 0.252-
0.481) and 0.607 (95% Cl: 0.422-0.873) respectively. The rate
of lower calyx location and the presence of multicalyx stone
were significantly higher in patients with unsuccessful surgery
(p<0.001). The mean stone density and the mean stone volume
were 1067.4+287.5 HU and 1922.4+2781.6 mm?® in patients
with unsuccessful surgery, which were significantly higher than
the patients with successful surgery. A total of 338 (31.7%)
patients had a DJ stent preoperatively. In this group, the ureteral
access sheath was successfully inserted in all cases, except 11
(3.39%). On the other hand, the ureteral access sheath could not
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be inserted in 55 (7.5%) of 729 patients who did not have a DJ
stent preoperatively (p=0.007).

There were 251 (23.50%) patients with postoperative
complications. When we compared the study group according
to the presence of complications, the surgical side, the presence
of preoperative ESL, presence of DJ stent, age-adjusted
CCI, preoperative culture, stone location, number of stones,
presence of multiple stones, and the presence of preoperative
hydronephrosis were significantly different between the groups
(Table 3). The rate of the presence of preoperative DJ stent was
17.5% in patients with complications, whereas it was 36.1% in
patients without complications (p<0.001). The odd's ratio for
the preoperative DJ stent was 0,403 (95% Cl: 0.281-0.578). The
mean age-adjusted CCl was significantly higher in patients with
postoperative complications (p=0.006). The preoperative urine
culture was positive at 11.2% and 7.1% of patients with and
without postoperative complications, respectively (p=0.039).
The odd's ratio for preoperative urine culture was 1.742 (95%
Cl: 1.056-2.876). The rate of multicalyx stone location and the
mean number of stones were significantly higher in patients
with postoperative complications (p<0.001 for each). The
presence of preoperative hydronephrosis was 47.8% in patients
with postoperative complications, whereas it was 40.3% in
patients without a complication (p=0.036). The odd's ratio for
preoperative hydronephrosis was 1.152 (%95 Cl: 0.859-1.546).

The most common complications were hematuria, fever, and
urinary tract infection. These three complications compromised
86.8% of all complications (Table 4). When we classified the
complications according to Clavien-Dindo classification, 96
(38.2%) patients had Clavien |, 125 (49.8%) patients had Clavien
I, 17 (6.8%) patients had Clavien Illb, 12 (4.8%) patients had
Clavien IVa, and 1 (0.4%) patient had Clavien V complications
(Table 4). The patient who had a Clavien V complication had a
significantly rare complication. This patient had persistent fever,
pancytopenia, and hepatosplenomegaly who was diagnosed with
hemophagocytic syndrome. The patient died from multiorgan
failure during the postoperative third week of the RIRS. The rate
of Clavien < lll complications was 88.0% and the rate of Clavien
> |l complication was 12.0%. The main complications in Clavien
> |l were stent migration and sepsis.

The univariate and multivariate analyzes for the success and
complications of RIRS are shown in Table 5. In univariate analysis,
bilaterality, age-adjusted CCl, pre-op pyuria, pre-op hematuria,
stone location, RESC score, stone density, number of stones, and
stone volume had a significant effect on success. In multivariate
analysis, pre-op pyuria, number of stones, and stone volume had
asignificant effect on success. When we examined the univariate
and multivariate analyzes for complications; bilaterality, pre-
op ESL, absence of pre-op DJ stent, age-adjusted CCI, pre-op
pyuria, stone location, RESC score, number of stone and stone
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Table 2. Success rates of retrograde intrarenal surgery according to clinical and demographic properties of the patients
Success (+) Success (-) . .
(n=795) (n=272) 0dd's ratio p-value
Age (years) 46.1+14.8 47.1+13.6 0.348
Gender
Male (%) 465 (58.4%) 173 (66.6%)
0.078
Female (%) 330 (41.6%) 99 (33.4%)
Surgical side
Right (%) 382 (48.0%) 127 (46.7%)
Left (%) 359 (45.2%) 141 (51.8%) 0.002
Bilateral (%) 54 (6.8%) 4 (1.5%)
Body mass index (kg/m?) 25.843.18 27.5+4.38 0.597
Preoperative ESL
No (%) 548 (68.9%) 189 (69.5%)
1.126 (95% Cl: 0.823-1.541) 0.864
Yes (%) 247 (31.1%) 83 (30.5%)
Preoperative DJ stent
No (%) 545 (68.6%) 184 (67.6%)
0.948 (95% Cl: 0.697-1.288) 0.782
Yes (%) 250 (31.4%) 88 (32.4%)
Age adjusted CCI 1.47+1.61 1.75+1.53 0.003
Preoperative creatinine (mg/dL) 0.94+0.32 0.99+0.51 0.187
Preoperative pyuria
No (%) 380 (47.8%) 69 (25.4%)
0.348 (95% Cl: 0.252-0.481) <0.001
Yes (%) 415 (52.2%) 203 (74.6%)
Preoperative hematuria
No (%) 244 (30.7%) 55 (20.2%)
0.607 (95% Cl: 0.422-0.873) 0.007
Yes (%) 551 (69.3%) 217 (79.8%)
Anticoagulant usage
No (%) 715 (89.9%) 238 (87.5%)
0.763 (95% Cl: 0.487-1.196) 0.261
Yes (%) 80 (10.1%) 34 (12.5%)
Preoperative urine culture
Negative (% 737 (92.7% 244 (89.7%
g_ - (%) ( ) [ ) 0.541 (95% Cl: 0.316-0.926) 0117
Positive (%) 58 (7.3%) 28 (10.3%)
Stone location
Upper calyx 21 (2.6%) 16 (5.9%)
Middle calyx 47 (5.9%) 9 (3.3%)
Lower calyx 76 (9.6%) 44 (16.2%)
- <0.001
Pelvis 186 (23.9%) 51 (18.8%)
Upper ureter 212 (26.7%) 31 (11.4%)
Multicalyx 253 (31.8%) 121 (44.4%)
RESC score 1.99+1.66 2.32+1.53 <0.001
Stone density (HU) 929.2+293.6 1067.4+287.5 <0.001
Number of stones 1.51+£1.10 1.99+1.36 <0.001
Stone volume (mm?) 727.5+1557.8 1922.4+2781.6 0.011
Multiple stone
No (%) 500 (62.9%) 124 (45.6%)
0.423 (95% Cl: 0.312-0.524) <0.001
Yes (%) 295 (37.1%) 148 (54.4%)
Preoperative hydronephrosis
No (%) 464 (58.4%) 154 (56.6%)
0.993 (95% Cl: 0.743-1.328)
Yes (%) 331 (41.6%) 118 (43.4%) 0.614
Operation time 61.56+27.36 83.68+34.36 0.001
ESL: Extracorporeal shock wave lithotripsy, CCl: Charlson Comorbidity index, DJ: Double J, HU: Hounsfield unit, CI: Confidence interval
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Table 3. Complication rates of retrograde intrarenal surgery according to clinical and demographic properties of the patients
Complication (+) Complication (-) , .
(n=251) (n=816) 0dd's ratio p-value
Age (years) 45.5+14.7 47.3+15.7 0.043
Gender
Male (%) 147 (58.6%) 491 (60.2%)
1.074 (95% Cl: 0.801-1.440) 0.633
Female (%) 104 (41.4%) 325 (39.8%)
Surgical side
Right (%) 114 (45.4%) 395 (48.4%)
Left (9%) 111 (44.2%) 389 (47.7%) <0.001
Bilateral (%) 26 (10.4%) 32 (3.9%)
Body mass index (kg/m?) 27.2+5.2 26.9+4.1 0.818
Preoperative ESL
No (%) 200 (79.7%) 537 (65.8%)
0.507 (95% Cl: 0.359-0.716) <0.001
Yes (%) 51 (20.3%) 279 (34.2%)
Preoperative DJ stent
No (%) 207 (82.5%) 522 (63.9%)
0.403 (95% Cl: 0.281-0.578) <0.001
Yes (%) 44 (17.5%) 294 (36.1%)
Age adjusted CCl 1.65+1.61 1.37+1.61 0.006
Preoperative creatinine (mg/dL) 0.95+0.3 0.95+0.4 0.930
Preoperative pyuria
No (%) 112 (44.6%) 337 (41.3%)
0.628 (95% Cl: 0.464-0.848) 0.351
Yes (%) 139 (55.4%) 479 (58.7%)
Preoperative hematuria
No (%) 67 (26.7%) 232 (28.4%)
1.021 (95% Cl: 0.731-1.426) 0.592
Yes (%) 184 (73.3%) 584 (71.6%)
Anticoagulant usage
No (%) 227 (90.4%) 726 (89.0%)
0.828 (95% Cl: 0.506-1.356) 0.453
Yes (%) 24 (9.6%) 90 (11.0%)
Preoperative urine culture
Negative (% 223 (88.80 758 (92.99
g_ - (%) ( 0 ( 0 1.742 (95% Cl: 1.056-2.876) 0.039
Positive (%) 28 (11.2%) 58 (7.1%)
Stone location
Upper calyx 10 (4.0%) 27 (3.3%)
Middle calyx 16 (6.4%) 40 (4.9%)
Lower calyx 40 (15.9%) 80 (9.8%)
. <0.001
Pelvis 41 (16.3%) 196 (24.0%)
Upper ureter 36 (14.3%) 207 (25.4%)
Multicalyx 108 (43.1%) 266 (32.6%)
Stone density (HU) 1008.1+316.3 953.7+343.7 0.203
Number of stones 2.07+1.42 1.57+1.15 <0.001
Stone volume (mm?) 1154.0+1840.7 838.6+1402.6 0.352
Multiple stone
No (%) 109 (43.4%) 515 (63.1%)
2.118 (95% Cl: 1.578-2.842) <0.001
Yes (%) 142 (56.6%) 301 (36.9%)
Preoperative hydronephrosis
No (%) 131 (52.2%) 487 (59.7%) 1152
Yes (%) 120 (47.8%) 329 (40.3%) (95% Cl: 0.859-1.546) 0.036
Operation Time 70.94+36.78 69.22+29.67 0.815
ESL: Extracorporeal shock wave lithotripsy, CCI: Charlson Comorbidity index, DJ: Double J, HU: Hounsfield unit, CI: Confidence interval
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Table 4. Complications after retrograde intrarenal surgery according to Clavien-Dindo classification

Clavien | Clavien Il Clavien llla | Clavien lllb | Clavien IVa | Clavien IVb | Clavien V | Total (%)
Hematuria (%) 72 (28.7) 20 (8.0) - - - 92 (36.7)
Fever (%) 15 (5.9) 39 (15.5) 54 (21.4)
Urinary tract infection (%) 9 (3.6) 63 (25.1) 72 (28.7)
Stent migration (%) 2 (4.8) 12 (4.8)
Sepsis (%) 3(1.2) 12 (4.8) 15 (6.0)
Ureteral perforation (%) 3(1.2) 3(1.2)
Bladder perforation (%) 2 (0.8) 2 (0.8)
Hemophagocyte syndrome (%) 1 (0.4) 1(0.4)
Total (%) 96 (38.2) 125 (49.8) | - 7 (6.8) 12 (4.8) - 1(0.4 251 (100)

volume had a significant effect on complications in univariate
analysis. Pre-op ESL, absence of pre-op DJ stent, and number of
stones had a significant effects on complications in multivariate
analysis. When the surgical side was right as a reference side
at univariate analysis, there was no difference between the
right and left sides on success and complication rates. However,
there was a statistical difference between bilateral RIRS both
in success and complications (p=0.005 and p=0.003) (Table 5).

Discussion

Urinary System Stone Disease (USSD) is one of the most
common diseases in the world. The prevalence rates ranged
between 2% and 20% in different parts of the world. It has a
significantly high rate of recurrence that has been reported to
be 50% (13,14). In terms of prevalence and recurrence rates,
USSD is a general health system problem. The success rate of
stone surgery depends on many factors; such as stone size, stone
localization, stone type, presence of kidney anomaly, presence
of obesity, and presence of a skeletal anomaly. For this reason, it
may not be easy to choose the most suitable option for treating
USSD. In the last three decades, the treatment strategy of USSD
significantly changed. With the evolution of new technologic
materials, minimally invasive surgical techniques became
the pioneer of the USSD treatment. In a recent study, Heers
and Turney (15) evaluated the types of procedures that were
performed for treating USSD in the United Kingdom between
2009 and 2015. In this study, they documented a decrease in
the number of ESLs, while they observed a significant increase
in the number of RIRS.

With the worldwide acceptance of RIRS, several studies have
evaluated the efficacy and safety of this surgery. Although
there are several studies with a high number of patients in
the international literature, there are not so many high-
volume studies in our country. This kind of study is important
for our national data and might be a significant source for
international literature. In a national study, Firdolas et al. (16)

reported the result of 598 RIRS and reported a 78% stone-free
rate in their series. In another national study, Akcay et al. (17)
reported the results of their 290 patients series and reported a
stone-free rate as 80%. In our study, the stone-free rate was
found to be 74.5%. The stone-free rate of our series was lower
than the literature. This difference might be due to the high
rate of patients in our series with multicalyx location (35.1%)
and lower calyx (11.2%) localization. Additionally, it might be
due to the different definitions of “stone-free" status. Another
possible reason for this difference may be related to the timing
of the control evaluation. The small size of stones may persist
just after the surgery that may expulse spontaneously over
time. This might lead to lower stone-free rates for the studies,
which evaluate their patients just after the surgery. Another
factor may be the way of radiological control evaluation.
Some studies have evaluated their patients’ stone-free status
with ultrasonography (USG) or kidney ureter bladder (KUB)
X-ray that had lower sensitivity and specificity for evaluating
renal stones. Small stones might not be noticed by USG or KUB
X-ray and the stone-free rates might be overestimated. The size
and localization of the stones could also affect the stone-free
rates. Evaluating different high-volume series and performing
standardized meta-analyses may overcome these possible biases.

In our study, a multivariate analysis of the demographic and
clinical characteristics of the patients documented that the
number of stones, preoperative pyuria, and stone volume were
the main indicators of RIRS success. In the literature, stone
volume was found to be one of the main predictors that may
affect the success of the stone-free situation similar to our
findings (18-20). Sari et al. (18) observed that stone volume,
opacity, and operation time were the main factors that could
change considerably the success status of RIRS according to
multivariate analysis. Another study showed that (=15 mm
stones), increasing age, presence of a concomitant ureteral
stone, and the presence of intraoperative complications were
the main predictor factors that may affect the stone-free status
(19). We found that preoperative stenting did not affect the
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success rate (p=0.782). The effect of pre-operative stenting
on success is controversial in the literature (21). Yuk et al. (22)
found that preoperative ureteral stenting did not affect the
success rate but it increased the success rate of access sheath
placement. Bai et al. (23) also stated that preoperative stenting
might not benefit the stone-free rate of the first month after
surgery. However, there are also lots of studies in the literature
that discuss the positive effect of preoperative stenting in RIRS
(24,25). On the other hand, we found that preoperative stenting
affects positively on complications.

Clavien and Dindo described a classification to standardize
the complications of different surgeries (26). We also used this
scale to evaluate the complications of our RIRS. The overall
complication rate in our study group was 23.5%, which ranged
between 8.3% and 37.5% in the literature (27,28). In a study,
Cakici et al. (29) reported that the most frequent complications
were fever, urinary system infection, and bleeding in their series.
A similar relationship was also observed in our study. The most
frequent complications were; bleeding, fever, and urinary tract
infection. According to the Clavien classification, 88% of the
complications were in the Clavien 1-2 category. These data
documented that RIRS is a safe surgical technique. On the other
hand, there were 12% of patients who had Clavien-3 or more
complications, which documented that RIRS might also have
life-threatening complications. We believe that this data also
verify the importance of studies with high volume patients.
Studies with a limited number of patients may underestimate
the rates of Clavien 4 and 5 category complications.

In our study, a multivariate analysis of demographic and clinical
characteristics showed that the number of stones, presence of
preoperative ESL, and absence of preoperative DJ stent were
predictors of postoperative complications. It was shown that
different reasons might be related to complications in the
literature according to the multivariate analysis (30,31). The
study 602 RIRS cases determined that stone size and the mean
operation time were the main indicators to predict complication
status based on their multivariate analysis results (30). Another
study found that urinary tract infections within six months,
being female gender, mean operation time, and preoperative
urine culture were the main determiners for RIRS related to
complications (31).

Retrogradeintrarenalsurgerymayalsohave mortalcomplications.
The first case of mortality was reported in 1997 with septic shock
(32). In the CROES study, it was reported that 5 patients (0.04%)
died from various factors such as sepsis, cardiac, and pulmonary
embolism (33). We did not have any mortality with sepsis, but
one of our patients died due to "hemophagocytic syndrome”.
This complication was unexpected, but we could diagnose and

start the appropriate treatment. Despite the early diagnosis and
appropriate treatment, "hemophagocytic syndrome" has high
mortality rates. We also observed the progressive deterioration
of our patient with a mortal result (34).

Study Limitations

Our study has some limitations. The retrospective nature of our
study is a limitation. On the other hand, the data that were
used in the study were collected during the surgeries and
postoperative time of the patients instantaneously. This may
reduce the possible limitation of the retrospective design. The
surgeries in this multi-center study were performed by different
surgeons, which might lead to interpersonal bias. On the other
hand, the surgeons used the same surgical procedures, which
might also reduce the multi-surgeon bias.

Conclusion

Retrograde intrarenal surgery is an effective and safe surgical
technique for treating USSD. RIRS is on its way to becoming the
gold standard for USSD with advances in technology. The success
rate of the RIRS depends on the stone size, stone location, and
surgical experience. Although the complication rates are mostly
low and mostly minor, there may also be severe life-threatening
complications.
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Investigation of Global Outputs with Bibliometric Analysis
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What’s known on the subject? and What does the study add?

Percutaneous nephrolithotomy (PCNL) is important because it involves invasive procedures for the treatment of large and complex
nephrolithiasis. Nowadays, as the number of PCNL operations increases, clinicians are focused on increasing the success rate of surgical
treatments and reducing complication rates. Bibliometrics is a statistical method used to analyze scientific research. It enables us to analyze
the most cited studies and trending issues in a specific subject, as well as explore new ideas by examining new trends from the past to the
present. Over time, we have observed an increase in the number of papers related to PCNL in our analyses. Incidentally, we have noticed
that these studies primarily focus on the success and reliability of PCNL. In this context, we have observed a significant increase in research
on surgical approaches, such as the use of the Guy's scoring system to select appropriate patients pre-operatively, mini PCNL, and the prone
position.

A b st a C T T

Objective: This bibliometric study identifies the studies, institutions and journals with the highest impact by analyzing the articles published
about percutaneous nephrolithotomy (PCNL) and further to establish trend topics and to holistically summarize and interpret collaboration among
countries.

Materials and Methods: Studies published about PCNL between 1975-2020 were downloaded from the Web of Science (WoS) database. They were
analyzed using bibliometric and statistical methods. Spearman’s correlation coefficient was used for correlation analysis. Non-linear regression
analysis was used to estimate the number of publications in the coming years.

Results: A total of 4170 publications were found and 1936 (46.4%) of these publications were articles. We observed that the articles on PCNL have
gradually increased in an exponential trend. Top 5 countries having contributed most to the literature ranked as Turkiye (n=376), USA (n=332), China
(n=323), India (n=210) and Iran (n=123). Top 3 most active institutions were ranked as Guangzhou Medical University (n=63), University of Health
Sciences Turkiye, Istanbul Haseki Training and Research Hospital (n=52) and Baskent University (n=32).

Conclusion: In our study, we observed that there has been an increase in the number of PCNL-related publications over the course of time. Besides,
we determined that recent publications, mainly focused on the success and reliability of PCNL. In this context, there has been a steady increase in
the number of studies on the use of Guy's scoring system for preoperative selection of eligible patients and surgical approaches such as mini PCNL,
prone position.
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Introduction

Urinary stone diseases date back to 4000 B.C. and have played
a crucial role in the practice of urology. There has been a
significant increase in its prevalence in particular given the
changing lifestyles of the societies during time. urolithiasis
affects almost 12% of the world population (1). In parallel to
the technological advancements in the field of medicine, the
main approaches used for treating urolithiasis are the minimally
invasive methods. Among these methods, percutaneous
nephrolithotomy (PCNL) plays a major role (2). This treatment
modality, firstly described in 1976 by Fernstrom and Johansson,
has started to be used in a wide geography in particular as
from the beginning of the 20" century for the treatment of
urinary stone diseases, mainly complex renal stones (3). Today,
it is intensely focused on increasing the success rate of PCNL
and obtaining lower complication rates. In this respect, several
different strategies have been developed, mainly to produce
more minimal surgical equipment and to make modifications in
the surgical techniques (4).

Bibliometrics is the use of statistical methods to analyze
scientific research as mainly the articles (5). It has been
observed that there is an increasing interest in studies based
on bibliometric analyses in parallel to the increasing number
of publications in the literature, particularly in the recent
years on major topics in the field of medicine (6). Bibliometric
analyses allow researchers to identify the most cited studies on
a certain topic; most researched trend topics; the impact of the
countries, institutions, journals and authors and international
collaborations (5,6). Besides, this type of article, which provides
a summary of the literature, also enables researchers to explore
new ideas by analyzing the past and present trends (5).

An evolving interest in global medical research is emerging.
Nevertheless, there is still no bibliometric study in the literature
on PCNL, which is a minimally invasive approach used widely for
treating urinary stone diseases, despite the changing surgical
techniques and advances in surgical equipment technology. This
study analyzes the articles published about PCNL between 1975
and 2020 by using bibliometric and statistical methods and
thus to holistically summarize and interpret PCNL by identifying
the studies, institutions and journals with the highest impact,
establishing trend topics and international collaboration among
countries.

Materials and Methods

The Web of Science (WoS) database by Clarivate Analytics was
used for literature review. “Percutaneous nephrolithotomy" and
"PCNL" were used as search keywords in WoS. Publications were
searched only in the "title" section of the studies. With this search
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method, all publications containing PCNL or PCNL in their title
were obtained and downloaded from the WoS database. The
search period was between the years 1975-2020 (access date:
15.01.2021, search findings may vary according to different
access dates). Repeatability codes for researchers to access
similar documents: [title: ("percutaneous nephrolithotomy") or
title: ("PCNL") Timespan: 1975-2020. Indexes: SCI-Expanded,
SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI]. For
bibliometric network visualizations, VOSviewer (Version 1.6.15,
Leiden University's Center for Science and Technology Studies)
package program was used (7). The website (https://app.
datawrapper.de) was used to draw the world map.

Statistical Analysis

Statistical analysis was performed with SPSS (Version 22.0,
SPSS Inc., Chicago, IL, USA, License: Hitit University) package
program. The normal distribution of the data was tested with
the Shapiro-Wilk test. The Spearman’s correlation coefficient
was used in accordance with the data distribution to calculate
the correlations between the number of articles produced by
the world countries and some economic development indicators
of the world countries Gross Domestic Product (GDP), gross
domestic product per capita (GDP per capita), gross domestic
product at purchasing power parity (GDP PPP), Gross Domestic
Product per capita at purchasing power parity (GDP per capita
PPP) whose data were obtained from the world bank (https://
data.worldbank.org/indicator/NY.GDP.MKTP.CD) to identify
the effective indicators of academic productivity on PCNL.
Nonlinear regression analysis was used to estimate the number
of publications in the coming years. The R? value was used
to evaluate the success of the model in regression analysis. A
statistically significant difference was accepted as p<0.05.

Results

Because of the literature review, no publication was found
on PCNL in the WoS database between the years 1975-1980.
A total of 4170 publications were found between 1981-2020.
The breakdown of the types of these publications was identified
as follows; 1936 (46.4%) articles, 1594 (38.2%) meeting
abstracts, 248 (5.9%) editorial materials, 191 (4.58%) letters,
160 (3.8%) reviews, 41 (0.9%) proceedings papers, and other
types of publications (namely; early access, correction, note,
book chapter, news item, reprint). Of these 4170 publications,
bibliometric analyses were performed on 1936 articles. A total
of 1856 (95.9%) articles were written in the English language
and the rest in French (n=35), Spanish (n=26), German (n=13)
and Turkish (n=6) languages. H-index, average citations per
article and sum of times cited for 1936 articles were 74, 15.36
and 29730 (without self-citations: 15174), respectively.
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Research Areas

The top research areas in PCNL are as follows: Urology
nephrology (n=1564, 80.8%), medicine general internal (n=141,
7.3%), surgery (n=74, 3.8%), medicine research experimental
(n=62, 3.29%), pediatrics (n=26, 1.3%), anesthesiology (n=25,
1.3%), radiology nuclear medicine medical imaging (n=22,
1.1%), multidisciplinary sciences (n=20, 1%), pharmacology
pharmacy (n=11, 0.6%), public environmental occupational
health (n=10, 0.5%).

Evolution of Publications and Future Trends

The distribution of the articles over the years is given in Figure
1. The results of the nonlinear (exponential model) regression
analysis, used to estimate the number of articles in 2020 and
beyond, are also shown in Figure 1. Based on the regression
analysis results, it is estimated that 207 [confidence interval
(CIoo: 181-233] articles will be published in 2021 and 251 (Cl%:
218-283) articles in 2025.

Active Countries

The distribution of the articles over the countries in the world is
given in Figure 2. Most productive countries (those producing 20
articles and more) over the number of articles ranked as Turkiye
(n=376), the USA (n=332), China (n=323), India (n=210), Iran
(n=123), the UK (n=118), Egypt (n=81), Canada (n=76), Germany
(n=61), Italy (n=58), France (n=48), Spain (n=47), Taiwan (n=41),
Netherlands (n=38), Pakistan (n=35), Israel (n=32), Greece
(n=29), South Korea (n=24), Brazil (n=20), Thailand (n=20).
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The international collaboration network visualization map,
demonstrating the collaboration between 38 countries, which
produced minimum 5 articles out of the 60 countries producing
publications on PCNL, is given in Figure 3a and the density map
in Figure 3b.

Correlation Analysis

A moderate level of statistically significant positive correlation
was found between the number of articles on PCNL produced
by the countries and the GDP, GDP per capita, GDP PPP and GDP
per capita PPP (r=0.653, p<0.001; r=0.548, p<0.001; r=0.607,
p<0.001; r=0.512, p<0.001, respectively).

Active Authors

Most active authors producing 25 articles, and on PCNL were
ranked as Zeng GH (n=53), Tepeler A (n=36), Binbay M (n=32),
Unsal A (n=29), Zhao ZJ (n=29), Muslumanoglu AY (n=27), Wu
WQ (n=25).

Active Institutions

The top 15 most actively publishing universities (those producing
20 articles and more) in this area ranked as; Guangzhou Medical
University (n=63), University of Health Sciences Turkiye,
istanbul Haseki Training and Research Hospital (n=52), Baskent
University (n=32), Bezmialem Foundation University (n=29),
AMC Hospital (n=28), Huazhong University of Science and
Technology (n=26), Duke University (n=25), All India Institute of
Medical Sciences (n=24), Hacettepe University (n=24), Mansoura
University (n=24), Muljibhai Patel Urological Hospital (n=24),

------ Exponential model ¥ = 0.1127x>248
R*=0.99%
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Figure 1. Number of articles published on percutaneous nephrolithotomy by years and estimation of the number of articles that can be published in the future
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Dicle University (n=23), Sun Yat Sen University (n=23), Kecitren
Training Research Hospital (n=20), Guangdong Key Laboratory
of Urology (n=19).

Active Journals

A total of 1936 articles on PCNL have been published in 243
different journals. Out of these journals, top 35 most active
journals, producing 10 articles and more, their sum of times
cited and average citations per article are given in Table 1. The
citation network visualization map between these journals is
given in Figure 3c.. The top journal for the number of articles
published was the Journal of Endourology (number of article:
376), the top journal for the number of citations was the Journal

Canada
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Brazil

Argentina
Chile

th Datawrappe

France
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Morocco

of Endourology (number of citation: 9326) and the top journal
for average citations per article was European Urology (average
citation per document 83.6).

Citation Analysis

The top 36 articles for the sum of times cited in the 1981-2020
period are presented in Table 2. Again, in the last column of
Table 2, average citations of the articles per year are given.
Accordingly, the most cited article was "The Clinical Research
Office of the Endourological Society PCNL Global Study" by De
la Rosette et al. (8). This study, published in 2011 in the Journal
of Endourology focused on the indications, complications, and
outcomes in 5803 patients (8).
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Figure 2. World map for the distribution of articles by country on percutaneous nephrolithotomy. Footnote: In the indicator given at the bottom left of the

figure, productivity increases from green to red

Figure 3. a. Network visualization map for international collaboration of worldwide countries on percutaneous nephrolithotomy. Footnote: The size of the
circle shows the large number of articles, the thickness of the lines indicates the strength of relationship, and the colors show the different clusters. b. Density
map for international collaboration of worldwide countries on percutaneous nephrolithotomy. Footnote: Cooperation increases from blue to red (blue-green-
yellow-red). c. Network visualization map for citation analysis of active journals on percutaneous nephrolithotomy. Footnote: The size of the circle shows the
large number of articles. The number of citations from blue to red (blue-green-yellow-red) increases
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Co-citation Analysis

A total of 11068 articles were cited under the references section
of all the analyzed articles. The top 8 studies, with more than
150 co-citations under the references section, were ranked as
follows: Fernstrom (number of co-citations, NC: 373), Michel
(NC: 279), Preminger (NC: 263), de la Rosette (NC: 251), Tefekli
(NC:192), Dindo (NC: 185), Kukreja (NC: 169), Bellman (NC: 153)

(9-16).

Trend Topics

In total, 1718 different keywords were used in all 1936
articles published on PCNL. Seventy-eight keywords were used
in at least 10 different articles about these words (Table 3).
The trend visualization network map is given in Figure 4a and
the citation network visualization map in Figure 4b. A cluster
network visualization map between these keywords is given in
Figure 4c.

Table 1. Most active journals on PCNL

Journals RC C AC Journals RC C AC
Journal of Endourology 376 9326 248 Progres En Urologie 19 80 4.2
Urology 149 3699 248 BMC Urology 17 68 4.0
Journal of Urology m 4393 39.6 Journal of Pediatric Urology 17 172 10.1
Urolithiasis 10 908 8.3 Actas Urologicas Espanolas 16 86 5.4
World Journal of Urology 77 M7 14.5 Arab Journal of Urology 15 105 7.0
Urology Journal 7 496 7.0 British Journal of Urology 15 349 233
Urologia Internationalis 71 869 12.2 Canadian Journal of Urology 15 70 4.7
BJU International 56 1748 31.2 Indian Journal of Urology 15 60 4.0
International Brazilian Journal of 34 241 7.1 Journal of Clinical Urology 14 n 0.8
Urology
Urological Research 33 543 16.5 Journal of qulutlon of Medical 14 4 0.3
and Dental Sciences-Jemds
JCOUuAr:];Clanadmn Urological Association 29 141 4.9 International Journal of Urology | 14 168 12.0
Urology Annals 26 71 2.7 Plos One n 158 14.4
International Urology and Nephrology | 26 450 17.3 Urology Case Reports n 4 0.4
Intern_at|0nal JO“”.”".' of Clinical and 23 15 0.7 Urological Science n 9 0.8
Experimental Medicine
Journal of Urological Surgery 21 15 0.7 African Journal of Urology 10 8 0.8
Turkish Journal of Urology 21 37 1.8 Central European Journal of 10 32 3.2
Urology
. . JCPSP-Journal of the College of
Archivos Espanoles De Urologia 19 32 1.7 Physicians and Surgeons Pakistan 10 16 1.6
European Urology 19 1588 83.6

RC: Record count, C: Number of citation, AC: Average citation per document

Figure 4. a. Network visualisation map for trends on percutaneous nephrolithotomy Footnote: Indicator shows current publications from blue to red (blue-
green-yellow-red). b. Network visualization map of the most frequently cited topics on percutaneous nephrolithotomy Footnote: The number of citations from
blue to red increases. c¢. Network visualisation map for cluster analysis based on keyword analysis on percutaneous nephrolithotomy. Footnote: Colors show
clustering. Keywords in the same cluster are of the same color
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Table 2. Top 25 most cited articles according to total citations on PCNL

No | Article Author Journal PY TC AC

The clinical research office of the endourological society
. IO de la Rosette et | Journal of

1 percutaneous nephrolithotomy global study: Indications, al. (8) Endourolo 20M 430 |39.09
complications, and outcomes in 5803 patients ’ 9y
First prize - factors affecting blood loss during percutaneous Kukreja et al. Journal of

2 ; . X 2004 297 | 165
nephrolithotomy: Prospective study (15) Endourology
Classification of percutaneous nephrolithotomy complications using | Tefekli et al.

3 the modified clavien grading system: Looking for a standard (13) European Urology 2008 292 12086

4 The mini-perc technique: A less invasive alternative to percutaneous |Jackman etal. | World Journal of 1998 222 |9.25
nephrolithotomy (23) Urology

5 Percu.taneous. nephrollthotomy in infants and preschool age children: | Jackman et al. Urology 1998 213|888
Experience with a new technique (24)

6 Complications of percutaneous nephrolithotomy Lee et al. (25) émencan Journal of 1987 204 |5.83

oentgenology

7 Categorisation of compllc_atlons and validation of the clavien score | de la Rosette et European Urology 2012 187 18.7
for percutaneous nephrolithotomy al. (12)

8 Percut.aneous_ nephrolithotomy with ultrasonography-guided renal Osman et al. BJU International 2005 186 | 10.94
access: Experience from over 300 cases (26)

9 The guy's stone score-grading the complexity of percutaneous Thomas et al. Urology 2011 180 | 1636
nephrolithotomy procedures (27)

10 Estimated blood-loss gnd transfusion rates associated with Stoller et al. Journal of Urology 1994 167 1596
percutaneous nephrolithotomy (28)

i Post.-percutaneous nephrolithotomy extensive hemorrhage: a study | EI-Nahas et al. Journal of Urology 2007 164 | 1093
of risk factors (29)

12 Slpg_le-step percutaneous nephrolithotomy (microperc): The initial Desai et al. (30) | Journal of Urology 2011 162 14.73
clinical report
Stone and pelvic urine culture and sensitivity are better than Mariaopan et

13 | bladder urine as predictors of urosepsis following percutaneous al (315)p Journal of Urology 2005 148 | 8.71
nephrolithotomy: A prospective clinical study ’
Endoscopic combined intrarenal surgery in galdakao-modified supine | Scoffone et al.

14 valdivia position: a new standard for percutaneous nephrolithotomy? | (32) European Urology 2008 146 11043

15 Percut_aneous nephr(_)llthotomy - extraction of renal and ureteral Clayman et al. Journal of Urology 1984 145 | 382
calculi from 100 patients (33)
Vascular complications after percutaneous nephrolithotomy: Are Srivastava et al.

16 there any predictive factors? (34) Urology 2005 138 812

17 Minimally invasive PCNL in patients with renal pelvic and calyceal Lahme et al. European Urology 2001 129 1614
stones (35)

18 Pgrcutaneous nephrolithotomy for complex pediatric renal calculus Desai et al. (22) Journal of 2004 128 | 7.1
disease Endourology

19 Prospec.twe randomized study of various techniques of percutaneous Feng et al. (37) | Urology 2001 128 |61
nephrolithotomy

20 A nephrolithometric nomogram to predict treatment success of Smith et al. Journal of Urology 2013 122 11356
percutaneous nephrolithotomy (38)
Modified supine versus prone position in percutaneous De Sio et al

21 nephrolithotomy for renal stones treatable with a single (39) ’ European Urology 2008 19 8.5
percutaneous access: a prospective randomized trial

29 The percutaneous nephrolithotomy global study: classification of Labate et al. Journal of 2011 16 10.55
complications (40) Endourology

23 The gll—sgemg nee(.ile: Initial results of an o.ptlcal puncture system Bader et al. (41) | European Urology 2011 1a 1036
confirming access in percutaneous nephrolithotomy

24 | Percutaneous nephrolithotomy: Variables that influence hemorrhage | Turna et al. (42) | Urology 2007 1n4 7.6
Operating times and bleeding complications in percutaneous

25 nephrolithotomy: A comparison of tract dilation methods in 5537 Yamaguchi et | Journal of 2011 13 1027
patients in the clinical research office of the endourological society | al. (43) Endourology ‘
percutaneous nephrolithotomy global study

PY: Publication year, TC: Total citation, AC: Average citations per year
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Table 3. Top 78 most used keywords in articles published on PCNL

Keywords ll:lsuer:ber of Keywords (l;lfu umst:;r Keywords 2‘: :‘Sgir
Percutaneous nephrolithotomy 77 Fluoroscopy 25 Pain 15
Percutaneous 135 Children 24 Pediatric 15
Urolithiasis 126 Ultrasound 24 Surgery 15
Kidney calculi 121 Ureteroscopy 24 Embolization 14
Penl 103 Hemorrhage 22 Child 13
Kidney 94 Percutaneous nephrostomy 22 Efficacy 13
Nephrostomy 92 Treatment outcome 22 Guy's stone score 13
Complications 91 Ultrasonography 22 Renal calculus 13
Nephrolithiasis 86 Supine 21 Risk factors 13
Nephrolithotomy 60 fgsssgr:sig lcgjgmimry 21 Solitary kidney 13
Nephrostomy, percutaneous 59 Safety 20 Stones 12
Renal stone 55 Staghorn calculi 20 seerpcfsjrtcglri]tehooutsomy. n
Lithotripsy 54 Stone-free rate 19 Nephrostomy tube "
Kidney stone 52 Outcome 18 EZLC#:(?I?t%%Liiipsy "
Renal calculi 51 Bleeding 17 Postoperative pain n
Calculi 44 D]Aeigfi]_r?)?irt%uottaonrﬁslus 17 Renal function 1
Kidney stones 41 Pediatrics 17 Treatment n
Tubeless 39 Prone position 17 Calculus 10
Renal stones 34 Flexible ureteroscopy 16 Computed tomography | 10
Retrograde intrarenal surgery 34 &Elﬂzuzgz\sla;é\ﬁrolithotomy 16 Horseshoe kidney 10
Complication 28 Outcomes 16 Hydronephrosis 10
Urinary calculi 28 Sepsis 16 Mini-PCNL 10
Percutaneous nephrolithotomy (PCNL) 27 Endourology 15 MPCNL 10
Postoperative complications 27 Laparoscopy 15 Prone 10
Supine position 27 Meta-analysis 15 Rirs 10
Stone 26 Obesity 15 Stone disease 10

Discussion

According to the data presented in our study, there has been an
exponential increase in the number of PCNL-related publications
recently. Between 1981 and 2003, 9 articles on average were
published annually, while the number of studies on PCNL have
significantly increased after 2004 reaching in average 157
articles annually between 2015 and 2019 with a peak in 2020
(203 articles). Regression analysis results show that the growing
number of articles will continue exponentially in the coming
years.

With a look into the distribution of publications among different
countries, 12 out of the 20 most active countries on PCNL are
developed countries, whereas the rest are developing countries.

It is quite interesting that Turkiye is the most active country in
producing publications ranking in the top 5 with China, India,
Iran and Egypt. Developed countries, such as Canada, Germany,
[taly, France, Spain, Taiwan and the Netherlands follow. We
think that this situation may be related to the habits of patients
living in these regions to apply to health institutions and for
this reason it is known that the time-case distribution directly
affects the level of scientific analysis. It has been shown in the
literature that the developed countries have a critical role in
bibliometric analysis and effective publications in many fields
of medicine with a significant level of correlation to their
economic power (5,6). Our study, on the other hand, presents a
moderate level of significance between article productivity and
indicators of economic development according to correlation
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analysis results. The age interval of societies that encounter
urinary stone disease depends on climate conditions, nutritional
habits and genetic background (17). We think that this leads
to a huge variety in the level of scientific activities in different
geographies. In connection, we also believe that this situation
may have led to an uneven distribution of countries involved in
bibliometric studies.

In some studies in the literature, it has been stated that
geographical neighborhoods are effective in international
cooperation (5-7). One may conclude that these countries had
also preceded international cooperation.

As for the keyword analysis results, 5 clusters in different colors
come up in PCNL-related topics. The mostly cited keywords are
systemic inflammatory response syndrome, retrograde intrarenal
surgery, sepsis, lithotripsy, ureteroscopy, kidney, kidney calculi,
and urinary calculi. Analysis of trending topics indicates that
recently the most studied keywords are mini PCNL, stone-free
rate, Guy's stone score, retrograde intrarenal surgery, prone,
horseshoe kidney, ultrasound, renal calculus, renal function,
hydronephrosis, postoperative pain, efficacy, and safety. In our
study, it was observed that the increasing level of interest in
PCNL was intensively studied to provide an effective and safe
surgical approach for patients.

Success rates of PCNL depend closely on many factors, including
the clinical experience of the institution, use of proper surgical
equipment, patient-related anatomical factors, stone size and
localization. Large series indicate an average success rate of
85-93% (18). Our study concluded that keywords depicting
the consequences of this surgical intervention, such as efficacy
and stone-free rate are searched with a growing interest in
the scientific community working on PCNL. However, with the
changing success rates, the medical community has grown with
interest in which patient groups might benefit more from PCNL.
In this context, it has been observed that the Guy's scoring
system has been used with increasing trend for quantitative
assessment of kidney stones by using stone and patient
characteristics. Although PCNL has been shown as a minimally
invasive treatment strategy, it involves many complications
ranging from blood loss to adjacent organ injuries and renal
pelvic perforations to fever and urinary fistulas. Large-scaled
studies reported complication rates at the level of 14.5% (19).
It is quite critical that patients get the least harm from this
surgical procedure. Therefore, words safety, renal function
and postoperative pain are quite trendy. However, surgical
techniques that affect both the efficacy and reliability of PCNL
are quite important. As a direct consequence of this, it was
possible to see in our study that mini PCNL and prone position
are the other words most often searched recently.

It has been thought that there are mainly two reasons why mini
PCNL has been highly regarded in the medical community. One

136

because the patients apply to health institutions earlier due to
improving socioeconomic conditions in many parts of the world,
because of which there has been an increase in the prevalence
of small to medium sized kidney stones. And two, because
there is minimized PCNL surgical equipment available for less
traumatic surgery thanks to the technological developments. In
a quite comprehensive meta-analysis by Zhu et al. (20), authors
looked into eight publications and 749 patient results and
reported that mini PCNL provides a more effective and reliable
treatment modality versus PCNL. In another current study, Thapa
and Niranjan (21) reported that mini PCNL provides a more
effective and lower risk operation than PCNL considering lower
bleeding and hospitalization times. The decision of whether to
use PCNL in the prone or supine position is still controversial.
In a relatively current systematic review and meta-analysis by
Birowo et al. (22), concluded that surgical experience is quite
an important factor with no significant difference between the
two techniques in terms of hospitalization and surgical times. In
the same study, it was reported that the prone position had a
higher stone-free rate yet with higher major complication rate
compared to the supine position. Our study has put forth that
together the technological developments and different surgical
techniques for treating kidney stones and miniaturized surgical
equipment, PCNL will become more popular a more reliable and
effective approach.

This comprehensive study on PCNL is the first bibliometric
research. We are of in the opinion that the use of comprehensive
statistical methods such as keyword cluster analysis, trending
keyword analysis, correlation and regression analysis in addition
to descriptive statistics and citation analyses are the strength
of our study.

Study Limitations

The main limitation of our study is the use of only the WoS
database in the literature review. PubMed and Scopus databases
were not used in our study. This is mainly because citation and
co-citation analysis cannot be performed with the PubMed
database for an effective pick of studies and journals. The
Scopus database may also include studies with a relatively lower
impact level. Recent bibliometric analysis revealed that WoS
is a more preferred alternative (5,6). The main reason is that
the WoS database indexes articles published in journals with
a higher impact (5). Therefore, our study used only the WoS
database.

Conclusion

This comprehensive bibliometric study on PCNL that has been
increasing trend in more articles every other day in the literature,
provides an abstract of 1936 articles published on PCNL between
1975-2020. It is noted that publication has recently focused on
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more effective and safer surgical techniques. In this context,
it has been observed that surgical techniques and preoperative
patient analyzes related to PCNL have attracted considerable
interest in our century.
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What’s known on the subject? and What does the study add?

Simple nephrectomy is a common but potentially risky surgery for benign kidney diseases. This study aims to enhance the quality of
care for these patients by identifying the preoperative factors that influence the surgical outcomes. We found that American Society of
Anesthesiologists score, preoperative hemoglobin level and male gender were associated with higher complication rates and longer hospital
stays. We suggest that patients with these risk factors should receive individualized treatment and that elective laparoscopic surgery should
be preferred whenever possible.

A b st a C T

Objective: To determine which preoperative patient characteristics are predictive of intraoperative complications (I0C) and postoperative
complications (POC) in patients undergoing nephrectomy for non-oncological diseases.

Materials and Methods: Demographics, pre-operative characteristics, the surgical technique and perioperative outcomes of 295 adult patients
who had underwent simple nephrectomy between 2002 and 2019 in a single reference institution were analyzed retrospectively. Univariate and
multivariable statistical analyses were performed to determine the factors affecting POC (Clavien-Dindo score >1) and 10C. All statistical analyses
were performed using the Statistical Package for the Social Sciences v. 24.0 (SPSS Inc., Chicago, IL, USA) software for Windows.

Results: The mean age of the patients was 44.84+15.51 years, with a female-to-male ratio of 154/141. The statistically significant factors associated
with 10C in the multivariable analysis were male gender, higher American Society of Anesthesiologists (ASA) score and urgent surgical intervention
(p=0.002, p=0.001, p=0.021, respectively). In multivariable analysis, preoperative anemia, emergency surgery and open surgery were found to be
statistically significant and associated with POC (p<0.001, p=0.004, and p=0.049, respectively).

Conclusion: Improved surgical outcomes can be achieved through treatment adapted to individual preoperative characteristics such as ASA score,
pre-operative hemoglobin level and male gender. An elective laparoscopic approach should be used whenever possible.

Keywords: Nephrectomy, laparoscopic nephrectomy, intraoperative complications, postoperative complications

Introduction Some individual cases present major challenges for physicians

at every step of the process.
Nephrectomy for benign disease is a surgical technique that

involves the removal of a non-functional kidney. The loss of ~ Currently, nephrectomy for benign disease remains a major
kidney renal function may be caused by a variety of benign standard surgical procedure with a risk of severe complications,

conditions (1). Some of these causes are of preventable nature. including death. The term “simple” has been criticized in the
Patients undergoing simple nephrectomy represent a very relevant literature as potentially misleading. "Non-radical”
diverse group that require thorough pre-operative planning. or "benign" nephrectomy terms are more precise given
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that complication rates are not lower than their “radical”
counterparts (1,2).

The objective of this study was to determine which pre-
operative patient characteristics are predictive of intraoperative
complications (I0C) and postoperative complications (POC)
complications in patients undergoing nephrectomy for non-
oncological diseases.

Materials and Methods

This retrospective study was approved by the Institutional Ethics
Committee (approval number: 2020/03-28) and conducted in
accordance with the principles of the World Medical Association
Declaration of Helsinki's Ethical Principles for Medical Research
Involving Human Subjects.

A total of 295 adult patients who underwent simple
nephrectomy for benign diseases from April 2002 to December
2019 at our institution are included in this study. Nephrectomy
due to renal trauma were not included. Demographic data,
pre-operative health status and perioperative outcomes were
analyzed retrospectively.

Complications occurred within 30 days of surgical intervention
were evaluated using the Clavien-Dindo classification (3). Tools
such as the American Society of Anesthesiologists (ASA) score
and Charlson Comorbidity Index (CCI) were used to determine
the general health status of pre-operative patients. Renal
function was assessed by the estimated glomerular filtration
rate (eGFR) using the Modification of Diet in Renal Disease
equation and patients were classified into three groups as eGFR
>90 mL/min/1.73 m?% eGFR between 60 and 90 mlL/min/1.73
m? and eGFR <60 mL/min/1.73 m? (4). According to the WHO,
hemoglobin levels <12 g/dL for women and <13 g/dL for men
are indicators of anemia (5).

Laparoscopic cases include trans peritoneal, retroperitoneal and
hand-assisted laparoscopic procedures. Simple nephrectomies
performed for pyelonephritis or recurrent urinary tract
infections were classified as the infectious group; whereas simple
nephrectomies performed for conditions such as persistent
flank pain, hematuria, dyspnea and alike were classified as the
non-infectious group. Univariate and multivariable statistical
analyses were performed to determine factors affecting POC
(Clavien-Dindo score >1) and 10C.

Statistical Analysis

All statistical analyses were performed using the Statistical
Package for the Social Sciences v. 24.0 (SPSS Inc., Chicago,
IL, USA) software for Windows. Chi-square test was used
for nominal data; Mann-Whitney U test was used for non-
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parametric variables, while t-test was used for parametric
variables in univariate analysis. Mean + standard deviation
was used for parametric variables, while the median and
interquartile range were used for non-parametric variables.
Binary logistic regression analysis and the backward stepwise
model were used for multivariable analysis. A p-value less than

0.05 was considered statistically significant.

Results

The mean age of the patients was 44.84+15.51 years, with a
female-to-male ratio of 154/141. Two female and two male
patients underwent surgery twice for both sides at different
times. Twenty-three patients (7.8%) required emergency
surgery, whereas seven patients (2.4%) underwent bilateral
nephrectomy at the same session. The median follow-up period
was 61 (12.75 to 127.5) months. Patient demographics and pre-
operative characteristics are shown in Table 1.

The most common indications for surgery were persistent flank
pain, followed by urinary tract infection and hypertension. Most
cases were performed by the open surgical approach (n=195,
66.1%). Among these minimally invasive surgical approaches,
65 (22%) were performed with a trans peritoneal approach,
20 (6.8%) were performed retroperitoneal and 15 (5.1%)
were performed with hand-assisted laparoscopic approach.
The median estimated blood loss was 50 (50-85) mL. Blood
transfusion was required in 46 patients (15.6%). The most
common pathological diagnosis was pyelonephritis (56.3%),
followed by atrophic renal degeneration (36.3%). Perioperative
and post-operative variables are shown in detail in Table 2.

The number of patients with Clavien-Dindo grade 1, grade 2,
grade 3, grade 4 and grade 5 complications were 4 (1.4%), 63
(21.4%), 9 (3%), 1 (0.3%) and 3 (1%), respectively. The most
common grade 1 complication was a fever that required
antipyretics, which developedin 3 (1%) patients. Among the grade
2 complications, 27 patients (9.1%) developed postoperative
UTI, which required treatment by appropriate antibiotics and
29 (9.8%) patients required blood transfusion. The incision
site infection requiring revision in 5 (1.6%) patients was the
most common grade 3 complication. As a grade 4 complication
postoperative sepsis developed in a patient with the diaphragm
injury treated with repair and thoracic tube drainage, which has
recovered after intensive care treatment. Three patients were
lost due to sepsis (n=1) disseminated intravascular coagulation
(n=1) and duodenal injury, which was identified postoperatively
(n=1) (Figure 1). Factors such as the male gender, higher CCl,
high ASA score, low preoperative eGFR, preoperative anemia
were significantly associated with POC in univariate analysis
(p=0.042, p=0.003, p<0.001, p=0.004, p<0.001, respectively).
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Table 1. Patient characteristics

Parameters
Female 154 (52.2)
Gender; n (%)
Male 141 (47.8)
Age, year, mean (SD) 44.84 (15.51)
BMI, kg/m?, mean (SD) 25.49 (4.31)
0 194 (65.8)
CCl; n (%)
1-8 101 (34.2)
1 73 (24.7)
ASA score; n (%) 2 175 (59.3)
3 47 (15.9)
>90 98 (33.4)
Preoperative GFR, mL/min/1.73 m?; n (%) 60-90 119 (40.3)
<60 78 (26.3)
. Normal 199 (67.5)
Preoperative Hb; n (%) -
Anemic 96 (32.5)
Right 128 (43.4)
Surgical side; n (%) Left 160 (54.2)
Bilateral 7 (2.4)
_ _ Positive 201 (68.1)
Preoperative hydronephrosis; n (%) -
Negative 94 (31.9)
. Positive 16 (5.4)
Anticoagulant use; n (%) -
Negative 279 (94.6)
. . Positive 161 (54.6)
Ipsilateral stone disease; n (%) -
Negative 134 (45.4)
. o . . Positive 100 (33.9)
History of ipsilateral renal intervention; n (%) -
Negative 195 (66.1)
) ) Positive 122 (41.4)
History of abdominal surgery; n (%) -
Negative 173 (58.6)
Urgent 23 (7.8)
Character of surgery; n (%) -
Elective 272 (92.2)
Kidney size, mm, median (IQR) 100 (85-140)
Persistent flank pain 151 (51.1)
Hematuria 3(1)
Non-infectious presentation Dyspnea secondary to enlarged kidney | 3 (1)
Colorenal fistula 1(0.3)
o Retroperitoneal mass invasion 2 (0.7)
Surgical indication; n (%) Recurrent urinary tract infection 50 (16.9)
. . Recurrent pyelonephritis 22 (7.5)
Infectious presentation - .
Perinephric abscess 12 (4.1)
Xanthogranulomatous pyelonephritis 6(2)
Hypertension 33(11.2)
PKD 11 (3.8)

SD: Standard deviation

ASA: American Society of Anesthesiologists, CCl: Charlson comorbidity index, GFR: Glomerular filtration rate, Hb: Hemoglobin, IQR: Interquartile range, PKD: Polycystic kidney disease,
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Table 2. Perioperative and postoperative results
Parameters
Operation time; min, mean (SD) 146.9 (55)
Blood loss mL, median (IQR) 50 (50-85)
Intraoperative complications; n (%) 32 (10.8)
Length of hospital stay, day, median (IQR) 3(2-4)
. . Open 195 (66.1)
Operation technique; n (%) -
Laparoscopic 100 (33.9)
) Positive 35 (11.9)
Hiler lymphadenopathy; n (%) -
Negative 260 (88.1)
Specimen weight, gr, median (IQR) 210 (119-404.5)
Pyelonephritis 166 (56.3)
Atrophic kidney 107 (36.3)
Pathological diagnosis; n (%) PKD 11 (3.7)
Neoplasia 5(1.7)
Other 6(2)
Clavien 1 4(1.4)
Clavien 2 63 (21.4)
Postoperative complications; n (%) Clavien 3 9 (3)
Clavien 4 1(0.3)
Clavien 5 3 (1)
IQR: Interquartile range, PKD: Polycystic kidney disease, SD: Standard deviation

Grade 4 Grade §

Grade3 1% 4% _Gradel

5%

Figure 1. Post-operative complications according to Clavien-Dindo
classification

Surgical factors such as simultaneous bilateral surgery, history
of prior abdominal surgery, urgent character, open approach,
pre-operative increased kidney size, simple nephrectomy
indicated for recurrent infection and polycystic kidney disease
were significantly associated with POC in univariate analysis as
well (p=0.028, p=0.018, p<0.001, p=0.001, p=0.025, p<0.001,
respectively) (Table 3). In multivariable analysis, pre-operative
anemia, emergency surgery and open surgery were found to
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be statistically significant and associated with POC (p<0.001,
p=0.004, and p=0.049, respectively) (Table 3).

The 10C rate was 10.8% (n=32). The most common |0C was
adrenal injury (n=19). Other 10Cs were the spleen (n=1), liver
(n=1), diaphragm (n=3), aorta (n=1), colon (n=1), duodenum
(h=2) and pancreas (n=1) in bleeding requiring transfusion
(n=3). Male gender, higher CCI, high ASA score, pre-operative
anemia, bilateral surgery and emergency surgery were the factors
associated with 10C in the univariate analysis (p=0.001, p=0.002,
p<0.001, p=0.009, p=0.021, p=0.006, respectively). Male gender,
higher ASA score and emergency surgery were the statistically
significant factors associated with I0C in multivariable analysis
(p=0.002, p=0.001, p=0.021, respectively) (Table 4).

The two chronologically categorized groups were compared to
analyze the changes in trends in surgical techniques and the
change in post-operative outcomes. The rate of laparoscopic
simple nephrectomy increased significantly, while the rate of
POC decreased significantly between 2011 and 2019 compared
to the years 2002 to 2010 (22.7% vs. 46.1%, p<0.001; 32.5% vs.
21.3%, p=0.031; respectively) (Figure 2).

Discussion

The etiology of non-functional kidney may vary from one
geographic area to another. Most causes are preventable and
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fall under public health area of interest. In most series, stone

disease and urinary tract infections, among the other causes, are

reported as the major causes of simple nephrectomies. Previous

studies have focused on the correlation between definitive

pathological findings and complication rates. The focus of our
study was on the preoperative characteristics of patients that
can be predictive of 10C and POC. Considering that our center
provides care to a diversely represented population, findings

Table 3. Univariate and multivariaable analysis of factors affecting POC
Univariate analysis Multivariable analysis
Parameters
Positive Negative p OR (95% CI) p
Female 22.1 77.9
Gender (%) 0.042* - 0.692
Male 32.6 67.4
Age, year, mean (SD) 47.09 (15.79) 44.01 (15.36) 0.130* - -
BMI, kg/m?, mean (SD) 24.48 (4.34) 25.82 (4.27) 0.081* - -
0 21.6 78.4
CClI (%) 0.003* - 0.320
1-8 37.6 62.4
1 17.8 82.2
ASA score (%) 2 24 76 <0.001* - 0.375
3 53.2 46.8
>90 21.4 78.6
Preoperative GFR, mL/min/1.73 m? (%) | 60-90 22 78 0.004* - 0.739
<60 41.6 58.4
. Normal 15.2 84.8
Preoperative Hb (%) - <0.001* 15.344 (5.265-44.722) | <0.001
Anemic 52.1 47.9
Right 25.8 74.2
Surgical side (%) Left 26.3 73.7 0.028* - 0.156
Bilateral 71.4 28.6
. . Positive 26 74
Preoperative hydronephrosis (%) - 0.375* - -
Negative 31.1 68.9
. Positive 31.3 68.7
Anticoagulant use (%) - 0.773* - -
Negative 26.9 73.1
. . Positive 28.6 7.4
Ipsilateral stone disease (%) - 0.538* - -
Negative 25.4 74.6
. . . Positive 34 66
Ipsilateral renal intervention (%) - 0.057* - -
Negative 23.6 76.4
. . Positive 34.4 65.6
Previous abdominal surgery (%) - 0.018* - 0.110
Negative 22 78
Urgent 783 21.7
Character of surgery (%) - <0.001* 12.542 (2.266-69.420) | 0.004
Elective 22.8 77.2
. . Open 333 66.7
Operation technique (%) - 0.001* 3.517 (1.008-12.275) | 0.049
Laparoscopic 15 85
Kidney size, mm, median (IQR) 110 (96-162.5) | 100 (80-140) 0.025* - 0.582
Non-lnfegtlous 203 79.7
Presentation
o Hypertension 6.1 93.9
Surgical indication (%) <0.001* - 0.546
PKD 545 45.5
Infection
Presentation 43 57
POC: Postoperative complications, ASA: American Society of Anesthesiologists, CCl: Charlson Comorbidity index, GFR: Glomerular filtration rate, Hb: Hemoglobin, I1QR: Interquartile
range, PKD: Polycystic kidney disease, SD: Standard deviation, OR: Odds ratio, Cl: Confidence interval. Bold values indicate statistically significance, *: Chi-square test, *: Student's
t-test, *: Mann-Whitney U test
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Table 4. Univariate and multivariable analysis of factors affecting 10C

Univariate analysis

Multivariable analysis

Parameters
Positive Negative p OR (95% CI) p
Female 5.2 94.8
Gender (%) 0.001* 3.917 (1.632-9.401) 0.002
Male 17 83
Age, year, Mean (SD) 46.69 (17.52) 44.62 (15.27) 0.477% - -
BMI, kg/m?, Mean (SD) 24.43 (4.03) 25.65 (4.34) 0.2191 - -
0 6.7 93.3
CCl (%) 0.002* - 0.413
1-8 18.8 81.2
1 4.1 95.9 -
ASA score (%) 2 9.1 90.9 <0.001* 2.349 (0.647-8.525) 0.001
3 27.7 72.3 8.755 (2.238-34.253)
>90 6.1 93.9
Przeoperatlve GFR, mL/min/1.73 60-90 n9 88.1 0126 ) )
m? (%)
<60 15.6 84.4
. Normal 7.6 92.4
Preoperative Hb (%) - 0.009* - 0.570
Anemic 17.7 82.3
Right 9.4 90.6
Surgical side (%) Left 10.6 89.4 0.021* - 0.484
Bilateral 429 57.1
Preoperative hydronephrosis Positive 9.9 90.1 0.390" i )
(%) Negative 13.3 86.7 '
. Positive 12.5 87.5
Anticoagulant use (%) - 0.688* - -
Negative 10.8 89.2
. . Positive 9.9 90.1
Ipsilateral stone disease (%) - 0.582* - -
Negative 1.9 88.1
Ipsilateral renal intervention Positive 9 91 "
%) : 0.465 - -
(% Negative 11.8 88.2
. . Positive 1.5 88.5
Previous abdominal surgery (%) - 0.771* - -
Negative 10.4 89.6
Urgent 30.4 69.6
Character of surgery (%) - 0.006* 3.518 (1.208-10.250) | 0.021
Elective 9.2 90.8
. . Open 13.3 86.7
Operation technique (%) - 0.055* - -
Laparoscopic 6 94
Kidney size, mm, Median (IQR) 120 (87.5-187.5) 100 (89-140) 0.525% - -
Non—mfec'tlous 8.9 911
presentation
S Hypertension 9.1 90.9
Surgical indication (%) 0.512* - -
PKD 18.2 81.8
Infectlon. 14 86
presentation

|0C: Intraoperative complications, ASA: American Society of Anesthesiologists, CCl: Charlson Comorbidity index, GFR: Glomerular filtration rate, Hb: Hemoglobin, I1QR: Interquartile
range, PKD: Polyeystic kidney disease, SD: Standard deviation, OR: odds ratio, Cl: Confidence interval. Bold values indicate statistically significance, *: Chi-square test, *: Student's t-test,

- Mann-Whitney U test
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Figure 2. Changes in rates of laparoscopic approach and post-operative
complications

of this study may guide health-care providers in our region. A
recent article by Ames et al. (6) shows that this topic remains
relevant. Their study demonstrates that causes of kidney loss
may vary considerably among healthcare providers. Local
patient characteristics should be considered when developing
prevention and treatment strategies for a non-functional
kidney.

In their series of 1039 benign nephrectomies from 112
institutions, Zelhof et al. (2) reported 10C and POC rates of
5.29% and 11.9%, respectively. Compared with 1095 T1 radical
nephrectomies in the same study, simple nephrectomies were
associated with a higher risk of 10C and POC (5.2% vs. 3.7%
and 11.9% vs. 10%, respectively). These complication rates were
inconsistent with those reported earlier in a single centre study
with a relatively high number of patients comparing simple and
radical nephrectomies, in which the authors described simple
nephrectomy as an easier procedures (7). Being the largest
series of benign nephrectomies compared to radical procedures,
Zelhof et al. (2) provided strong data on the issue of previously
inconsistent findings from mostly single center studies (7-9). It
serves as a reference for the interpretation of our results. The
study indicates that among the pathologies, stone disease had
the highest risk of I0C and POC. The conversion rate to open
surgery was found to be higher in stone and inflammatory
diseases. Laparoscopy achieved better intra- and post-operative
outcomes compared to open surgery. Our results show a
significant association between open surgery and POC, but not
with 10C. Manohar et al. (10) published similar inferior results
for the open approach compared with laparoscopic surgery. As
per our analysis, stone disease was not statistically associated
with POC and I0C. Given that surgeries after infectious causes
was significantly associated with POC in univariate analysis.

The history of inflammation and perirenal fibrosis affects the
outcome more than the history of stone disease alone. This
finding is supported by numerous publications in one of which
routine excision outside the Gerota's fascia is recommended to
minimize complications (10-12). Due to the aforementioned
reasons, laparoscopic nephrectomy performed for inflammatory
etiology is considered challenging (9).

Our data showed no association between POC and I0C and the
history of prior ipsilateral interventions despite published articles
on this topic (13,14). Male sex has been strongly associated with
[OC. It appears that the much dense and firm Gerota's fascia
may have contributed to the difficult dissection in some cases.
The phenomenon of “toxic fat" needs to be clarified in future
studies.

Anemia is strongly associated with POC. Patients probably
required transfusion more often, contributing to Clavien >2
grade complications. Anemia was significantly associated with
I0C only in the univariate analysis.

In a recent retrospective study of 149 Nephrectomy for stone
disease, Danilovic et al. (15) identified that a higher ASA score,
emergency surgery, kidney size >12 cm and preoperative abscess
were associated with POC Clavien >1. In our results, emergency
surgery was associated not only with POC but also with 10C. A
higher ASA score was associated with 10C instead of POC. Such
discrepancy between the mentioned study and our findings may
be explained by broader inclusion criteria and a higher number
of patients in our cohort.

Our data demonstrate a significant association in the
multivariable analysis of I0C and POC with emergency surgery.
There is a rationale to avoid surgery in an urgent setting in favor
of elective surgery (15,16). It is a good strategy to stabilize the
affected renal unit as well as the patient before intervention
whenever emergency nephrectomy is indicated.

In a recent article by Lubennikov et al. (16) investigated 108
bilateral nephrectomy patients for autosomal dominant
polycystic kidney disease (ADPKD), approximately 80% of
patients required surgery for infected cysts and pyelonephritis.
An overwhelming 46.2% of the 39 patients who underwent
emergency bilateral nephrectomies suffered a lethal outcome.
In our series, bilateral nephrectomies of the same session were
performed electively in limited cases for ADPKD in end-stage
kidney disease patients. Bilateral nephrectomy was significantly
associated with complications only in the univariate analysis.
Such a result could be due to the limited number of patients
(n=7). Considering the convincing findings from other studies,
the same session bilateral nephrectomy should be approached
with great caution.
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Study Limitations

The main limitation of our study is its retrospective and non-
randomized design. Past clinical decisions may have been biased
according to the preferences of the primary surgeon at the time
frame of the procedure. Differences in thresholds for parenteral
antibiotic treatment inception and transfusion throughout the
extensive time interval of the study could have contributed to
the rates of Clavien >1 POC. Nevertheless, our results provide a
valuable insight into the dynamics of practice in our institution
over the past 17 years. Prospective randomized trials must
further investigate the variables responsible for complications
in nephrectomy for benign diseases.

Conclusion

The findings of this study will be useful to improve the quality
of care in simple nephrectomy patients. Treatment plan should
be tailored on an individual basis, particularly in male patients
and those with higher ASA scores. Treatment of pre-operative
anemia would reduce the need for post-operative transfusion
rates. Necessary measures must be taken to avoid an emergency
nephrectomy. An elective approach combined with laparoscopic
surgery promises the best outcomes.
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Is A One-Question Visual Analog Scale A Screening Tool That Can Be
Used to Assess Female Sexual Dysfunction Before Implementing A
Female Sexual Function Index?

©® Murat Yavuz Koparal, ® Ender Cem Bulut, ® Serhat Cetin, ® Metin Onaran, ® ilker Sen

Gazi University Faculty of Medicine, Department of Urology, Ankara, Turkiye

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

In the literature, there is only one study in which the evaluation of female sexual function in women was made using visual analog scale
(VAS). However, in this study, Likert scale was used instead of the classical VAS. In our study, classical VAS was used to evaluate female sexual
function.

Abstract T

Objective: To validate the use of a single-question visual analog scale assessing sexual dysfunction as a screening tool before implementing the
female sexual function index (FSFI).

Materials and Methods: The study included 141 sexually active women over 18 years of age who were diagnosed with OAB or Ul. A female sexual
function-visual analog scale (FSF-VAS) was defined and developed as a one-question form in which participants were asked to mark their sexual
function on a 10 cm visual analog scale. The cut-off values for the FSF-VAS in predicting FSD were determined by receiver operating characteristic
curve analysis and Youden's index.

Results: A positive, moderately strong correlation was found between the FSFI score and FSF-VAS (rs=0.741). We found a cut-off value for FSF-VAS
as 5.95 for in predicting both FSFI score of <25 [area under the curve (AUC) (confidence interval (Cl) 95%): 0.886 (0.827-0.945)] and FSFI score of
<26.55 [AUC (Cl 95%): 0.893 (0.834-0.952)]. FSF-VAS value was below 5.95 in 82 of 141 (58.1%) patients who participated in the study.

Conclusion: Using the FSFI for only those with a FSF-VAS score of 5.95 or lower will reduce the clinician's Workload save time, and also spare
patients from the embarrassment caused by the questions in the FSFI.

Keywords: Female sexual function index, female sexual function, visual analog scale

Introduction Dysfunctions recommended a FSD model that includes four
major components (desire disorder, arousal disorder, orgasmic
disorder, and sexual pain disorder), as described in the Diagnostic

and Statistical Manual of Mental Disorders-1V (DSM-1V) and the

Female sexual dysfunction (FSD) is a significant multidimensional
health problem with biological and psychological components,

which is thought to be highly prevalent in society. Although
the true prevalence of FSD is unknown, approximately 50% of
women have at least one sexual complaint (1). The International
Female Sexual

Consensus  Development Conference on

International Statistical Classification of Diseases and Related
Health Problems-10 (ICD-10) (2). In 2000, the Female Sexual
Function index (FSFI), which is a multidimensional self-report
instrument, was developed to measure female sexual function
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(FSF), based on the FSD model. Satisfaction and lubrication were
added to the four components (desire, arousal, orgasm and sexual
pain) in the FSD model, and a 19-question assessment form was
created (3). In 2010, a six-question form (FSFI-6) was developed,
in which each item was evaluated with a single question (4).
However, no validation studies, which are important to assess
the structural validity, have investigated the unidimensional
nature of the FSFI-6 (5).

Although the FSFI is the gold standard in evaluating FSF in
daily practice (6), the fact that it is a 19-item test can cause
difficulties in implementation. Therefore, in our study, we
answer the question of whether we can detect patients with
sexual dysfunction with the use of a visual analog scale (VAS)
with a single question and then evaluate only those patients
with the FSFI. Because of the high prevalence of FSD in patients
with overactive bladder (OAB) and urinary incontinence (Ul), we
selected this group of patients for this study (7).

Materials and Methods

Study Design

The study included 141 sexually active women who had been
diagnosed with OAB and Ul. None of the patients mentioned
any sexual dysfunction problems, and they were not questioned
on this issue. All participants were asked to complete the self-
report FSFI questionnaire and the FSF-VAS individually in turn.
The inclusion criteria for the selected participants were that they
had to be between 18-60 years old, be sexually active, be able to
complete the questionnaires and be willing to participate in the
study. The exclusion criteria for the selected participants were
having neurological or psychiatric disease, having genitourinary
disorder that may cause chronic pelvic pain and painful
sexual intercourse, and having drug therapy that may cause
sexual dysfunction. All participants were informed about and
anonymity and confidentiality.

Data Collection and Definitions

Clinical data, including age, educational status, menopause
status, and primary diagnosis, were retrieved from the Gazi
University Female Urology Department database retrospectively.
Considering the socio-cultural sensitivities of the society we
live in, the definition of “sexually active” was done as having
a reqular sexual life with a partner/husband. The FSFI was used
as a reference gold standard measurement tool to evaluate the
FSF. The patients were asked to fill in a 19-question hard -copy
FSFI questionnaire, which was validated in Turkish (8). For the
definition of FSD in FSFI, values of <26.55 and <25, which were
previously determined in the literature, were used (9,10). The
FSF-VAS was defined and developed as a one-question form,
where participants were asked to rate their sexual function on a

148

10 cm visual analog scale. The patients were asked to complete
the FSF-VAS form first, followed by the FSFI questionnaire.
Participants were observed during the completion of FSF-VAS
form to ensure that measuring instruments were not used.

Statistical Analyses

All statistical analyses were performed with the R version 4.0.4
through R Studio version 1.4.1106. Spearman's correlation
analysis was performed to evaluate the correlation between
the questionnaire scores. The cut-off values for the FSF-VAS
were determined with a receiver operating characteristic (ROC)
curve analysis and Youden's index and were reported using the
sensitivity, specificity, and area under the curve (AUC) with
95% confidence intervals [95% confidence intervals (Cls)]. A
significance level of a=0.05 was set for all analyses.

Ethics Statement

The study protocol was approved by the clinical research ethics
committee of our university (Gazi University Clinical Research
Ethics Committee - date: 17.10.2012; approval number: 341).

Results

The baseline characteristics are summarized in Table 1. The mean
age was 44.6+7.95. The mean FSFI and median FSF-VAS scores
were 21.3+(5.0) and 5.2 (4.0-7.0), respectively.

The correlations between the FSFI score and FSF-VAS were
evaluated with Spearman's correlation analysis. A moderately

Table 1. Baseline characteristics

n=141
Age (year) (mean + SD) 44.6+7.95
Educational status n (%)
[lliterate 3(2.1)
Literate 3(2.1)
Primary school 57 (40.4)
Middle/High school 37 (26.2)
Bachelor's degree 41 (29.1)
Menopause n (%)
No 96 (68.1)
Yes 45 (31.9)
Primary diagnosis n (%)
Overactive bladder 21 (14.9)
Stress incontinence 26 (18.4)
Urgency incontinence 28 (19.9)
Mixed incontinence 66 (46.8)
FSFI score (mean + SD) 21.3+(5.0)
FSF-VAS [median (IQR)] 5.2 (4.0-7.0)

FSFI: Female sexual function index, FSF: Female sexual function, VAS: Visual analog
scale, SD: Standard deviation, IQR: Interquartile range
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strong positive correlation was found between the FSFl score
and FSF-VAS r =0.730, p<0.001).

The patients were divided into two groups according to their
FSFI scores: <25 vs. >25 and <26.55 vs. >26.55. A ROC analysis
was performed to determine the cut-off values of the FSF-VAS
to predict the FSFI scores <25 and <26.55 (Table 2). The cut-off
values for predicting FSFI score of <25 were found to be 5.95
for the FSF-VAS [AUC (CI 95%): 0.888 (0.836-0.941); p<0.001].

Table 2. Receiver operating curve analysis of FSFI score and
FSF-VAS by using different cut-off values of FSFI

FSF-VAS

AUC Cut-off value
FSFI (<25 vs. >25) 0.886 5.95
FSFI (<26.55 vs. >26.55) 0.893 5.95

FSFI: Female sexual function index, FSF: Female sexual function, VAS: Visual analog
scale, AUC: Area under curve, Cl: Confidence interval
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Figure 1. Receiver operating curves of FSF-VAS in predicting FSFI <25 (a)
and FSFI <26.55 (b)

FSFI: Female sexual function index, FSF: Female sexual function, VAS: Visual analog
scale

The sensitivity and specificity of the cut-cutoff values for FSF-
VAS were 0.80 and 0.89, respectively (Figure 1a). The cut-off
values for predicting FSFI score of <26.55 were found to be 5.95
for FSF-VAS [AUC (Cl 95%): 0.893 (0.834-0.952); p<0.001]. The
sensitivity and specificity of the cut-off values for FSF-VAS and
FSF-Score were 0.70 and 1 (Figure 1b). When the FSF-VAS cut-
off value was taken as 5.95 in predicting FSD, it was found that
82 (58.1%) patients were below this value.

Discussion

In our study, a moderately strong correlation was found between
FSFI and FSF-VAS. We used two cut-off values for FSFI, 25 and
26.55, to evaluate FSD. Accordingly, we found a cut-off value
for FSF-VAS of 5.95 for predicting FSD.

Evaluating FSD is often a challenge for both healthcare
professionals (HCPs) and patients and often results in fears of
"opening a can of worms" among HCPs. Structural, healthcare
organizational and personal factors are intertwined parameters
that influence the approach of HCPs to the evaluation of FSD
(11). Women are prevented from talking about their sexual lives
due to feeling embarrassed, and lack of time, training and tools,
and limited training options are the barriers inhibiting HCPs,
and, in addition, being unaware of or having misconceptions
about conditions that may impact sexual function are barriers
inhibiting patients (12). Awareness of sexual dysfunction among
women is also quite limited. It was reported that 31.3% of those
who did not seek help the condition indicated that they did
not know that the sexual dysfunction they experienced was
a medical condition, 28.9% "“thought it was normal” to have
FSD, and 14.1% did not think that a medical provider would be
able to assist them with this issue (13). However, a recent study
performed in France found that, despite it being an embarrassing
subject, 93% of the patients would have welcomed the question
"how is your sexuality these days?" (12). This may indicate that
a short, clear, and non-specific screening question about sexual
life may not be as intrusive as some might assume. Instead
of resorting to long questionnaires cumbersome in practice,
our practical approach would ease the possible stress of the
detection of FSD for both the physician and patient, especially
with women who do not even voice complaints. We think that
the FSF-VAS can be used as a screening test that is simple to
apply without causing delays in outpatient clinic conditions
or discomfort to those who attend the clinic. The FSFI has
questions related to the six domains of FSD. However, since
there are also socio-cultural and psychological aspects related
to FSD in addition to these domains, the VAS may also include
these aspects.

The VAS was first developed by Hayes (14) in 1921 as a
“graphic rating method" to overcome the limitations of ordinal
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measures from Likert-type scales. The VAS has a wide range of
uses in different areas in daily urological practice (15-17). The
only study in the literature that evaluated the psychometric
properties of the FSFI applied to the VAS was conducted by
Wolpe et al. (18) in 2015. The 10 cm line on the VAS was divided
into five parts for each question, with each 2 cm segment equal
to one alternative on the Likert response format. Correlations
between FSFI-Likert and FSFI-VAS were evaluated on a question
basis, and the correlation coefficient was found to be below 0.7
in only three questions. When evaluated as the total score, a
strong correlation was found between FSFI-Likert and FSFI-VAS,
with a correlation coefficient of 0.87. The study also revealed
that the internal consistency, construct validity, discriminant
validity, and reproducibility of the FSFI-VAS were adequate (18).
Unlike this study, in our study, we evaluated the relationship
between the FSFI-Likert total score and the one-item FSF-VAS
and found a moderately strong correlation between them, with
a correlation coefficient of 0.74.

In 2000, when the FSFI was first developed, no cut-off value
was specified for FSD, but several cut-off values were defined
afterwards (3). In a study by Oksuz and Malhan (8) in 2005, who
performed validity and reliability analysis of the Turkish version
of the FSFI, the mean score was found to be 25.52 in the control
group and 22.45 in the FSD group. The same authors diagnosed
women with an FSFI score of <25 as having sexual dysfunction
in their prevalence study (9). In 2010, Wiegel et al. (10)
conducted a study with 568 female participants to determine
the cut-off value for FSD. An FSFI score of 26.55 was found
to be the optimal cut-off value to distinguish those who have
sexual dysfunction issues from those who do not. In another
validation and reliability study conducted in 2019 and involving
Spanish women, the cut-off value for FSD determination was
found to be 24.95 (19). In line with these studies, we preferred
to use cut-off values of 25 and 26.55 for FSD. To predicting FSD,
we found the cut-off value for FSF-VAS to be 5.95 for both FSFI
scores 25 and 26.55.

Two recent studies in the literature that are methodologically
similar to our study developed scales to predict a FSFI score of
<26.55 to determine FSD. In a study by Mollaioli et al. (20),
the authors asked patients to rate their orgasmic intensity on
a one-question VAS, the "Orgasmometer-F." It was found that
a cut-off value of 5 in the Orgasmometer-F had a high AUC,
sensitivity and specificity in differentiating between women
with and without sexual dysfunction (AUC=0.9, p<0.0001;
sensitivity: 86.5%, specificity: 80.4%, positive predictive value:
75.4%, negative predictive value: 89.5%. In another study by
Jaraetal. (21,22), an 11-item menopause rating scale, which had
been previously described and translated into many languages
(21), was used to determine FSD. It was found that a score
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of >1 for item number 8 identified women with and without
sexual dysfunction, with an AUC of 0.70, 78% sensitivity, 62%
specificity (22).

Study Limitations

Our study was a cross-sectional observational study. Note
that the cut-off values determined for FSD may not reflect
the general population since our study was conducted only in
female patients with OAB and Ul. Our study included young
and old and pre- and postmenopausal women. Since there may
be different cut-off values for FSD in this group of patients,
it would be more appropriate to perform separate analysis for
each group, but, due to the small number of patients, we could
not perform a separate analysis for each group.

Conclusion

The FSF-VAS value of 5.95 may be a parameter that can be used
in the screening of sexual dysfunction in women, since there is
a strong correlation between the FSFI score and FSF-VAS, and
the FSF-VAS also predicts the cut-off values for FSD with high
sensitivity and specificity. Due to the difficulty of implementing
the FSFI as a screening tool in daily urological practice, using
the FSFI for only those with a FSF-VAS score of 5.95 or higher
will reduce the clinician’s workload, save time and spare patients
from the embarrassment caused by the questions in the FSFI.
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What’s known on the subject? and What does the study add?

This study is a foreground to design a guideline-oriented ontological clinical decision support system for urinary incontinence, called UrlnO-
DSS. An ontology for urinary incontinence management will be designed on the basis of a clinical practice guideline. The system will offer a
tool to help clinicians manage patients who suffer from urinary incontinence.

Abstract EEETEETTETTTTT——————

Objective: To design an ontology-based clinical decision support system based on a clinical guideline for urinary incontinence.

Materials and Methods: The study will be conducted in four phases: Updating the adapted clinical guideline for urinary incontinence for Iranian
clinicians; Developing an ontology based on the adapted guideline; Developing a guideline-oriented ontological decision support system for urinary
incontinence; and evaluating both the ontology and the decision support system. The GRADE-Adolopment methodology will be used for updating
the adapted guideline. The researcher will deploy Protégé 5.5.0 ontology editor for developing the ontology. The rules will be extracted from the
adapted guideline for urinary incontinence, and the rule language will be Semantic Web Rule Language. Ontology consistency will be evaluated
with Pellet reasoner. The system will be evaluated and analyzed by the GUIDES checklist.

Results: The results of the study will be published and disseminated in peer-reviewed journals.

Conclusion: UrlnO-DSS will offer a tool to support clinicians in providing personalized treatment for patients who suffer from urinary incontinence.
It can also help the residents and medical students to learn how to diagnose and manage urinary incontinence in the best way. The system can be
implemented as an international decision support system for the diagnosis and management of urinary incontinence.

Keywords: Biological ontologies, decision support systems, clinical, practice guidelines as topic, urinary incontinence
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Introduction

Urinary incontinence (Ul) is one of the most prevalent urologic
disorders, particularly among female patients (1). A cohort study
predicted 8.5 percent global prevalence of incontinence in 2018
(2). The total prevalence of Ul in developing countries was
27.5%, according to a recent meta-analysis study in 2020 (3).

Ul is a multifactorial condition. Some of the most common risk
factors for Ul are obesity, parity, age, urinary tract infection
(UTI), a history of hysterectomy, menopause, and type of delivery
(1,4,5). Diagnosis of Ul and its type is one of the most complex
and controversial issues in managing urological diseases (6,7).
Background risk factors like bladder dysfunction or neurological
conditions can complicate the diagnosis. However, many
concomitant disorders, such as functional bowel disorder, affect
the diagnosis and management of incontinence.

Recognition and usage of accurate, reliable, and up-to-date
information in practice is another challenge for physicians where
reducing medical errors is a priority. The lack of time should also
be added to these concerns. Clinical Practice Guidelines (CPGs)
are one of the evidence-based resources for managing diseases
and assist physicians in reliable and appropriate decision-
making and improve patient care. However, remembering all
the recommendations of guidelines, accommodating them
with patient history and physical examination and tests while
considering complications and risk factors, and finally making
the best decision can be burdensome for physicians and, in
some cases, may lead them to bias in decision-making.

Nowadays, developing high-quality and ease-to-use computer-
interpretable clinical guidelines are necessary for patient care (8).
Clinical Decision Support System (CDSS), as the best evidence-
based source, according to Alper and Haynes (9), are valuable
tools for this purpose. A CDSSES can include clinical guidelines,
summaries of evidence, and syntheses while integrating with
patient information and ultimately becoming the most credible
and best support in clinical decision making. This approach
fulfills the requirements for complementarity of Evidence-
Based Medicine (EBM) and personalized care (10). To this end,
it is necessary to improve the interoperability and knowledge
sharing among systems, and ontology can play a crucial role.
In healthcare, an ontology, by creating semantic relationships
between disease/disorders, symptoms, medications, and other
related concepts, allows the CDSS to imitate the physician's
reasoning and offer the appropriate recommendations based
on patient information (11). Ontologies can be built according
to the information available in clinical guidelines and domain
knowledge and applied in a knowledge-based system to manage
diseases. Simultaneously, when developing a CDSS, structural
and content differences in the management of diseases/
disorders should be considered.

Ontology-based CDSSs are widely designed and used in medical
sciences (12-15). In urology, most ontology-related studies are in
the field of prostate cancer (16,17). But as our best knowledge,
no ontology-based decision support system has been developed
for Ul. Many decision support systems are designed for the
diagnosis and management of Ul, but neither is ontology-
based (18,19). In the absence, we design a guideline-oriented
ontological CDSS for the Ul, called UrInO-DSS.

Materials and Methods

This study aims to design, develop and evaluate a guideline-
oriented ontological clinical decision support system for Ul. This
system will support clinicians in the diagnosis and management
of Ul according to guideline recommendations. The goal of the
system is to use it in the primary and secondary care setting.
Ethical approval was obtained from the Ethics Committee of
the Tabriz University of Medical Sciences under Grant (TBZMED.
REC.1398.132).

Study Design

This study involves four phases: 1) updating the adapted Ul
clinical practice guideline for Iranian clinicians; 2) developing
an ontology based on adapted CPG; 3) designing and developing
a clinical decision support system for Ul based on developed
ontology and 4) evaluating the system.

Phase 1: Updating the Adapted Clinical Practice Guideline for Ul

We used the GRADE-Adolopment methodology for updating
the adapted guideline for Ul (20). An adapted clinical practice
guideline for managing Ul entitled “Clinical practice guideline:
Female Urinary Incontinence” has been used since 2013 (21).
Updating this guideline is under development in collaboration
with the Urogynecology Knowledge Management Unit of the
Research Center for Evidence-Based Medicine (RCEBM) and
Urology Department. The guideline updating team included
female urologists, urogynecologists, clinical librarians, and
guideline methodologists. The expert panel assessed and
confirmed clinical questions (PICOs) of the adapted clinical
guideline and other related PICOs for updating the guideline.
According to the PICOs, we searched and screened the most
updated and recent relevant guidelines for all new and updated
recommendations. Tables 1-3 presents the PICOs. New, updated,
and consistent recommendations were selected from the
guidelines. If the answers to some outcomes of PICOs were not
available in the recommendations of the guidelines, de novo
systematic reviews were conducted to get the answers.

A draft of the updated guidelines was translated to Persian.
Guideline developers and experts assessed the translated draft,
and necessary modifications and edits were made. If any specific
recommendation needed to be adapted, further research was
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conducted to find evidence-based relevant studies. Then based
on the results of the studies and considering the cultural and
organizational setting, the necessary modifications were made.
The expert panel was assembled consisted of urologists, female
urologists, urogynecologists, neuro-urologists, gynecologists,
midwives, physiotherapists, nurses, health economists,
epidemiologists, pharmacists, representatives of the patients,
and other We are currently creating GRADE evidence tables
and Evidence to Decision (EtD) frameworks and grading the
strength of the recommendations. The grading strength of
recommendations will be done electronically by guideline
developers and the panelists through GRADEpro (http://
gradepro.org). The strength of recommendation will be rated
according to the GRADE system to “Strong” and "Weak" (22).
The panel will approve the final draft of the adapted CPG for
implementation in the setting.

Phase 2: Ontology Development Based on the Adapted Clinical
Practice Guidelines for Ul

Reusability, interoperability, easy sharing, and formality
of knowledge are known as the features and benefits of
ontology. These benefits make ontologies a suitable approach
for knowledge representation and management in CDSSs. Due
to the critical role of guidelines and pathways in practice, a
significant number of systems have focused on developing
ontologies based on guidelines and pathways and applying
them to the system.

Ontologies can represent both conceptual knowledge and
procedural knowledge. Conceptual knowledge represents
the specific domain concepts and their relationship, whereas
procedural knowledge represents the procedures and measures
needed to be taken (23). Conceptual knowledge will be extracted
fromadapted clinical guidelines, articles, the website of reputable
and well-known universities and scientific associations. The
ontology will be developed according to the Kuziemsky and Lau
(24) approach. The accuracy of the concept will be confirmed
by experts (25). The information extracted from adapted clinical
practice guidelines for Ul diagnosis and management will be
used for ontology development of procedural knowledge.

In the process of ontology development, we searched and
reviewed the available related ontologies. To the best of our
knowledge, there was no ontology for Ul. However, we will use
standard ontologies such as Symptom Ontology, Human Disease
Ontology (DOID), Clinical Signs and Symptoms Ontology (CSSO)
and Unified Medical Language System (UMLS) for selecting and
using standard concepts in the development of our ontology.
The ontology will be developed on the basis of Ul diagnosis and
management process, and it will represent concepts for the
Ul and related examinations, tests and procedures. A bilingual
ontology will be developed.
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For the process of Ul diagnosis and management, the ontology
consists of the domain ontology and patient ontology. Overall,
the ontology includes five main classes: Demographic_
Information, Clinical_Assessment, Diagnosis, Treatment and
Patient (Figure 1).

Note that the Patient class represents patients' personal
information collected and updated in the form of ontology
concepts. Patient information will be gathered through
CDSS (Phase 3) and will be updated based on the system
recommendations and physician's final decisions. These
updates will be applied in the form of a system input to the
ontology. Additional sub-classes, individuals, and properties
will be defined and created during ontology development. The
Delphi method will be used for eliciting and collecting experts'
opinions. Protégé 5.5.0 ontology editor (https://protege.
stanford.edu) and Web Ontology Language (OWL) are used for
ontology development. The rules will be modeled using SWRL.
The rules will follow adapted CPG for Ul. The rules will fall into
two categories: the rules for Ul diagnosis, and Ul treatment.

Phase 3: Designing and Developing a CDSS for the Diagnosis
and Management of Ul Based on the Developed Ontology

To design an efficient system, it is necessary to assess the system
and end-users requirements (26). Users' characterizations,
requirements, and the workflow for diagnosis and treatment of
Ul should be identified and analyzed. There are valuable and
standard tools for requirement acquisition, such as interviews,
observation techniques, focus group discussions and others
(27). In this study, interviews with stakeholders, observation,
and prototyping will be used for gathering requirements.
Part of the requirements that can be implemented through
the ontology will be met with the developed ontology. The
remaining requirements will be implemented in the system
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Figure 1. A sample of class hierarchy for urinary incontinence ontology
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design. Considering the process of Ul management is shown in
Figure 2, a knowledge-based decision support system will be
designed using the ontology developed in phase 2.

The system will operate according to the latest adapted CPG
in Ul for Iranian clinicians. The system recommendations and
decisions will be based on clinical practice guideline rules (CPG
rules). The ontology will be updated with the latest updates and
changes as needed and, consequently, will be applied to the
system. A significant portion of these changes will be patient
information and their personalized diagnosis and treatment
that will automatically be added to the ontology through the
system. Patient medical information, such as their symptoms
and signs, laboratory tests, urodynamic tests, and vital signs,
will be added to the patient ontology.

Patient information is collected through the user interface in a
database. The latest data from the repository database will then
be synchronized automatically to the ontology. In the following
steps, electronic health record (EHR), laboratory test ordering
system, and urodynamic test system will be connected to this
system and the required information from these systems, such
as personal patient information, patient history, results of the
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Figure 2. Process of managing urinary incontinence

patient's tests, and examinations, will be semantically integrated
into the ontology. Patients and their guardians will receive
oral information about the system operation, and a written
informed consent form was obtained from the patient upon
admission. Diagnosis and treatment of the individual patient
will be based on their mapped information in the ontology and
enable personalized patient care. Based on the patient ontology
and rules, the systems recommended management options are
offered to the physician. Considering the patient’s condition,
the physician offers the patient the appropriate management
options, discusses each option's benefits and risks according to
Number Needed to Treat (NNT) and Number Needed to Harm
(NNH). The final decision will be made by the physician based
on a shared-decision making. Ultimately, personalized diagnosis
and management of the patient will be added to the ontology.

Three security dimensions, including confidentiality, availability
and integrity, will be considered in the system design (26). Users'
access level to authorized information will be possibly based
on permission management. The data access permission will
be based on the data protection regulations of the Ministry
of Health of Iran. The architecture of the prototype system is
shown in Figure 3.

Phase 4: System Evaluation

Evaluation of UrInO-DSS will be carried out in two steps: 1)
evaluation of the developed ontology and content validation
and 2) evaluation of the designed system.

The developed ontology will be evaluated for correctness based
on three metrics: Accuracy, completeness, and consistency (25).

UrInO-DSS

/

o

A
/(3'\ A <>

.#f('.’:(“.

Domain ontology Patient ontology

L B

Recomshendations

Chnical I

Figure 3. Architecture proposed for the system
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Table 1. Clinical questions (PICOs): Diagnostic assessments
of Ul

PICO-1: Physical examinations

Adult women with suspected urinary

P (Population) incontinence

E (Exposure) Physical examinations

C (Comparison) Other exposures; None

More accurate diagnosis of urinary

0 (Outcomes) incontinence

PICO-2: Valid questionnaires & Bladder diaries

Adult women with suspected urinary

P (Population) incontinence

E (Exposure) Patient questionnaires

C (Comparison) Other exposures; None

More accurate diagnosis of urinary

0 (Outcomes) incontinence

PICO-3: Diagnostic tests

Adult women with suspected urinary

P (Population) incontinence

E (Exposure) Diagnostic tests

C (Comparison) Other exposures; None

More accurate diagnosis of urinary

0 (Outcomes) incontinence

PICO-4: Urodynamics

Adult women with suspected urinary

P (Population) incontinence

E (Exposure) Urodynamics

C (Comparison) Other exposures; None

More accurate diagnosis of urinary

0 (Outcomes) incontinence

PICO-5: Imaging

Adult women with suspected urinary

P (Population) incontinence

E (Exposure) Imaging

C (Comparison) Other exposures; None

More accurate diagnosis of urinary

0 (Outcomes) incontinence

Ul: Urinary incontinence

Pelletreasoner willbe used to determine the ontology consistency.
The accuracy and the clinical content of the developed ontology
will be validated by domain experts independently and based
on adapted CPG and International Continence Society (ICS)
terminologies. The completeness evaluation will be performed
in collaboration with experts and ontology developers. Experts
will include a urologist, a female urologist, a urogynecologist
and a physiotherapist.

Statistical Analysis

The system will be evaluated and analyzed using the GUIDES
checklist during the development (28). The GUIDES checklist
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Table 2. Clinical questions (PICOs): Non-surgical interventions
for Ul

PICO-1: Lifestyle interventions

Adult women with female urinary
incontinence

P (Population)

| (Intervention) Lifestyle modifications

Any other interventions; Sham

C (Comparison) interventions; None

Cure, improving quality of life, reducing

O (Outcomes) adverse effects

PICO-2: Behavioural and Physical therapies

Adult women with female urinary

P (Population) incontinence

Pelvic floor muscle training, bladder

| (Intervention) training

Any other interventions; Sham

C (Comparison) interventions; None

Cure, improving quality of life, reducing

0 (Outcomes) adverse effects

PICO-3: Pharmacological management

Adult women with female urinary

P (Population) incontinence

| (Intervention) Pharmacological interventions

C (Comparison) Placebo; None

Cure, improving quality of life, reducing

0 (Outcomes) adverse effects

Ul: Urinary incontinence

is a tool to help system developers for a successful guideline-
based CDSS implementation. The GUIDES checklist is a valuable
tool that provides a detailed understanding of the elements
contributing to an effective quideline-oriented decision
support system. The checklist includes 16 factors that affect the
success of CDSS in the four domains (Table 4). The technical
evaluation will be performed by system developers, a member
of the guideline developers, a urologist, a female urologist, and
a urogynecologist during development. The electronic version
of the checklist will be used to collect data (www.guidesproject.
org). In an iterative process, checklist results will be used to
upgrade the system to achieve a successful and well-structured
system.

In the first phase of testing the system, the system will be used
as a standalone system in the urology department of a referral
teaching hospital for urological disorders. Patient information
will be mapped between the local database and the UrInO-
DSS. The system will be tested and evaluated by eight clinicians
(29) including three urologists, two female urologists, a
urogynecologist, a physiotherapist and a family physician. They
will first be trained on how to use the system. We will define a
set of test scenarios for diagnosing and managing various types
of UL. The clinicians will use the system to get recommendations
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Table 3. Clinical questions (PICOs): Surgical management for
ul

PICO-1: Traditional anti-incontinence surgeries

Adult women with female urinary

P (Population) incontinence

| (Intervention) Traditional surgeries

Any other interventions; Sham surgeries;

C (Comparison) None

Cure, improving quality of life, reducing
adverse effects

PICO-2: Mid-urethral mesh sling

0 (Outcomes)

Adult women with female urinary

P (Population) incontinence

| (Intervention) Mid-urethral mesh sling procedures

Any other interventions; Sham surgeries;

C (Comparison) None

Cure, improving quality of life, reducing

O (Outcomes) adverse effects

PICO-3: Artificial urinary sphincters

Adult women with female urinary

P (Population) incontinence

| (Intervention) Artificial urinary sphincters

Any other interventions; Sham surgeries;

C (Comparison) None

Cure, improving quality of life, reducing

O (Outcomes) adverse effects

PICO-4: Injectables

Adult women with female urinary

P (Population) incontinence

| (Intervention) Injectables

Any other interventions; Sham surgeries;

C (Comparison) None

Cure, improving quality of life, reducing

0 (Outcomes) adverse effects

Ul: Urinary incontinence

on the solution for these scenarios. Finally, we will ask the
clinicians to fill out the GUIDES checklist. In the next phase of
system implementation, as future work, we plan to evaluate the
effectiveness of UrlnO-DSS in a trial study.

Results

The results of the study will be published and disseminated in
peer-reviewed journals.

Discussion

Regarding the high prevalence of Ul with different
pathophysiology and the high number of patient referrals, a
well-designed decision support system helps the clinical staff

make a decision and manage the disorder. Our system, called
UrInO-DSS, offers a tool to support clinicians in providing
personalized treatment for patients suffering from Ul. The system
will cover all stages of the Ul diagnosis and the management
process. Because of the complexities of diagnosing and treating
Ul, UrInO-DSS can help residents and medical students learn
how to manage Ul in the best way.

The Standardization Steering Committee (SSC), a committee of
the ICS, seeks to promote the standard of the terms related to
incontinence and Lower Urinary Tract Dysfunction (LUTD). The
results of these standardization of terminologies are presented
in numerous articles (30). The terminologies are updated
periodically on the ICS official website and in published
articles. The developed ontology for Ul can be a valuable tool in
achieving this goal. In collaboration with the ICS, the standard
terms of incontinence and LUTD could be used in the ontology
building. Simultaneously, this ontology can gather and integrate
vocabularies related to Ul and LUTD from various sources and
it can be a reference for standardization and updates of Ul
terminologies for better management.

Because ontologies organize domain knowledge into concepts
and the relationships between them, they standardize concepts
and integrate data extracted from different sources and create
a common knowledge structure that can be shared between
specialists and other individuals. It is possible to reuse and
share the ontology, and to enrich the concepts of ontology
over time. Based on the above, ontologies can play a crucial
role in "knowledge management, data integration and decision
support” (31). The use of CPGs in the construction of ontologies
has been increasingly used in CDSSs recently. The evaluation of
these systems indicates the initial useability and performance of
these systems (32,33).

As far as we know, this is the first ontology developed for
Ul. The ontology could provide the basis for developing more
effective and reliable knowledge-based systems in the field of
incontinence and LUTD in the future. A strength of this study is
applying bilingual ontology in the system. The ontology could
be modified for any country with a different language.

Study Limitations

The limitation of the study may be that in the first phase, the
system does not support full interoperability with the EHR,
laboratory test ordering system, and urodynamic test system.

Conclusion

Although UrInO-DSS is being developed on the basis of an
adapted CPG, with modifications to the knowledge base, the
system can be implemented in any healthcare setting. Using
ontology in the system and storing personalized care information
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Table 4. The GUIDES checklist (28)

Domains Focuses on

Factors

CDSS context
successful

The circumstances in which CDSS can be potentially

- CDSS can achieve the planned quality objectives

- The quality of the patient data is sufficient

- Stakeholders and users accept CDSS

- CDSS can be added to the existing workload,
workflows and systems

CDSS content produced by the CDSS

The factors shaping the success of the advice

- The content provides trustworthy evidence-based
information

- The decision support is relevant and accurate

- The decision support provides an appropriate call
to action

- The amount of decision support is manageable
for the target user

The CDS system

Features belonging to the CDSS tool

- The system is easy to use

- The decision support is well delivered

- The system delivers the decision support to the
right target person

- The decision support is available at the right time

The CDSS implementation . .
practice settings

Factors affecting the integration of CDSS into

- Information to users about the CDSS and its
functions is appropriate

- Other barriers and facilitators to compliance with
the decision support advice are assessed/addressed

- Implementation is stepwise and the
improvements in the CDSS system are continuous

- Governance of the CDSS implementation is
appropriate

CDSS: Clinical Decision Support System

could pave the way for establishing an international CDSS for
diagnosis and management of Ul and exchanging information
among experts. In future work, we plan to evaluate the
effectiveness of UrInO-DSS in the diagnosis and management
of Ul in a trial study.
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What’s known on the subject? and What does the study add?

In experimental studies, many agents have been studied to prevent ischemia-reperfusion injury in testicular torsion. Ellagic acid appears to
have protective effects against experimental testicular ischemia-reperfusion injury in rats.

A b st a C T T

Objective: This study aimed to investigate the protective effects of ellagic acid on testicular ischemia/reperfusion injury in rats.

Materials and Methods: Twenty-one Sprague-Dawley rats were randomly divided into three groups: sham, ischemia/reperfusion (I/R), I/R + ellagic
acid (EA). All animals underwent left scrotal exploration. In all groups except the sham group, the left testes were rotated 720 degrees clockwise for
3 h and 3 h reperfusion. 10 mg/kg ellagic acid was administered intraperitoneally to the I/R+E group before reperfusion. Then, the left orchiectomy
was performed. The testes underwent biochemical and histological examination.

Results: There was a significant difference between the sham and the I/R, I/R+EA groups according to the Cosentino system (p<0.001, p=0.036), and
there was no difference between the I/R and IR+EA groups (p=0.319). A significant difference was found between sham and I/R groups according
to Johnsen spermatogenesis score (p<0.001), but there was no significant difference between sham and I/R+EA groups (p=0.063). Superoxide
dismutase, catalase, malondialdehyde, total oxidant status values were statistically different between I/R and I/R+EA groups (p=0.001, 0.002, 0.002,
0.001 respectively).

Conclusion: Ellagic acid has a protective effect against testicular ischemia/reperfusion injury in rats.
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Introduction

Testicular torsion is a surgical emergency that can cause loss
of testicular function and infertility. The incidence of torsion is
estimated at 3.8 per 100.000 (0.004%) for boys under the age
of 18 (1). Testicular damage development is directly related to
the duration of the torsion. Therefore, surgical detorsion should
be applied as soon as possible and the first 4 to 8 h are defined
as the golden windows for testicular salvage (2). However, 27%
testicular atrophy and 36-39% subfertility were reported in
long-term follow-up after torsion (3,4). Testicular damage may
occur due to the direct effect of interruption of blood flow
during torsion or due to the formation of oxygen-derived free
radicals by ischemia/reperfusion (I/R) injury (4). Experimental
studies have been conducted with many potential agents
to prevent reperfusion injury. Antioxidant drugs (Vitamin E,
taurine, apocynin, quercetin, alpha lipoic acid, selenium, ascorbic
acid, etc.), non-steroid anti-inflammatory drugs (ibuprofen,
dexetoprofen), phosphodiesterase type 5 inhibitors (sildenafil,
tadalafil), nitric oxide, neutrophil elastase inhibitors, platelet-
rich plasma are some agents used in these studies (5,6). Ellagic
acid (EA) is a potent polyphenol antioxidant found in fruits and
natural sources such as grapes, nuts, strawberries, raspberries,
honey, green tea (7). It has chemo preventive, antiapoptotic,
radical scavenging properties in the previous studies (8). EA
has been experimentally shown to have protective effects on
testicular damage induced by chemotherapeutic agents such
as cisplatin, adriamycin, doxorubicin (8-10). Furthermore, it has
been reported that EA has protective effects against kidney and
ovarian I/R injury in rats (11,12). However, there is no study in
the literature investigating the effects of EA on experimental
testicular I/R injuries. In this study, we evaluated the protective
effects of EA on testicular I/R injury in rats.

Materials and Methods

Twenty-one male Sprague-Dawley female rats (12 weeks old,
weight 250-300 g) were obtained from the Karadeniz Technical
University Laboratory Animals Research Centre (Trabzon,
Turkiye). This study was approved by the Animal Experiments
Local Ethics Committee of Karadeniz Technical University
(Trabzon, Turkiye) (approval number/ID: 2018/20). The same
environment and nutritional conditions were provided for all
the animals. Rats were entrained under a 12:12 h dark: Light
cycle (lights on 6 am-6 pm) with stable temperature (21+2 °C)
and humidity (60+5%). The rats had sterile water and food
available ad libitum. The surgical protocol was performed at
Karadeniz Technical University, Faculty of Medicine, Surgical
Applications Center. A biochemical was examined in the
Biochemistry Department of Karadeniz Technical University,
Faculty of Medicine, histological was examined in the Pathology

Department of University of Health Sciences Turkiye, Trabzon
Kanuni Training and Research Hospital.

Experimental Protocol and Surgical Procedure

Animals were randomly divided into three groups: Sham, I/R,
I/R+EA. Rats were anesthetized with xylazine (20 mg/kg) and
ketamine hydrochloride (50 mg/kg). All animals underwent
left scrotal exploration during the first procedure. In all groups
except the sham group, the left testes were rotated 720 degrees
clockwise for 3 h and sutured to the scrotum with a 4/0 prolene
through the tunica albuginea and subcutaneous tissue. The
incision was closed with a 4/0 prolene suture. After 3 h, using
the same incision, the testis was turned round to its natural
position and 10 mg/kg EA was administered intraperitoneally
to the I/R+EA group before reperfusion. The testis was left for
3 h to evaluate results of I/R injury. After 3 h, the experiment
was terminated, and orchiectomy was performed. The testes
were divided into two transverse planes for biochemical and
histological examination.

Biochemical Analysis

Tissues were washed with saline and stored at -80 °C until
evaluation. In the biochemical analysis, first they were
homogenized in cold phosphate-buffered saline (PBS) (0.05
M, pH 7.4), and were centrifuged at 3000 rpm for 10 min to
remove debris and to obtain a clear supernatant fraction. Then,
the analyses were performed in this fraction. Malondialdehyde
(MDA), total oxidant status (TOS), as well as enzyme activities of
superoxide dismutase (SOD) and Catalase (Cat) were measured
in this fraction. MDA levels in tissue samples were determined
using the method described by Uchiyama and Mihara (13).
Tetramethoxypropane was used as a standard, and tissue MDA
levels were calculated as nmol/10 g wet tissue. TOS levels were
determined using a colorimetric TOS kitas previously described
by Erel (14). Cat activity was measured by modifying the method
based on the measurement of the absorbance of ammonium
molybdate with H,0, at 405 nm. Cat standard (Sigma C9322)
was used as a standard, and tissue Cat activity was calculated as
nmol/g protein (15). The SOD enzyme activity was determined
by the method of Sun et al. (16). This method is based on the
measurement of the absorbance of the purple-colored formazan
molecule at 560 nm resulting from the reduction of nitroblue
tetrazolium of 0, formed by the xanthine-xanthine oxidase
system. The tissue SOD activity was calculated as nmol/g protein
by using the SOD standard (Sigma S8160) (16).

Histological Analysis

Testicular tissue samples were detected in 10% formaldehyde
for 48 h and then underwent routine histological follow-up. 5
um thick sections were prepared from paraffin embedded tissues
and stained with hematoxylin-eosin. Then, the changes caused
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by I/R were examined by light microscopy. Four-grade scale
defined by Cosentino et al. (17) was used to assess histological
changes (Table 1). The Johnsen (18) scoring system was used
for evaluating spermatogenesis (Table 2). Histological changes
and spermatogenesis scoring were evaluated randomly by a
pathologist blinded to the groups.

Statistical Analysis

Data are expressed as the median (min-max). The Kolmogorov-
Smirnov test was used to test normality, and the groups
were compared using the Mann-Whitney U test. Statistical
significance was set at p<0.05 (IBM SPSS Statistics 22.0). In our
study, data have not followed a normal distribution.

Results

The biochemical analysis results are shown in Table 3. SOD in
the I/R group decreased significantly compared with the I/R+EA
group (p=0.001) but was similar in the sham and I/R+EA groups
(p=0.209). The cat in the I/R group was significantly lower than
the sham and I/R+EA groups (p=0.001, p=0.002). MDA and TOS
in the I/R group increased significantly compared in the I/R+EA
group (p=0.001, p=0.001). Although TOS was similar in the sham
and I/R+EA groups (p=0.805), MDA was significantly higher in

Table 1. The Cosentino histological grading system

Grade Characteristics

Normal testicular architecture with an orderly

I :
arrangement of germinal cells

Injury showed less orderly, noncohesive germinal cells
and closely packed seminiferous tubules

Injury exhibited disordered sloughed germinal cells,
1 with reduced size of pyknotic nuclei and less distinct
seminiferous tubule borders

Injury exhibited seminiferous tubules that were closely
packed with coagulative necrosis of the germinal cells

the I/R+EA group than in the sham group (p=0.01) (Figure 1).

The histological grade of testicular damage and spermatogenesis
scores of all animals are shown in Table 4. Different findings were
observed in different areas in each testicle on histopathological
examination, the dominant one was recorded. In the I/R group,
it was observed that one testicle was damaged enough to not be
histologically evaluated, and therefore it was excluded from the
study. There were generally nearly normal findings in the sham
group. In four cases, signs of mild interstitial edema-bleeding
and germ cell detachment were observed in some seminiferous
tubules were observed. In the I/R group, severe interstitial edema-
hemorrhage, Leydig cell detachment, contraction in tubules,
intratubular edema, and germ cell detachment were observed.
In the I/R+EA group, mild interstitial edema-hemorrhage, germ
cell detachment, and irreqularity in some tubules were observed
(Figure 2). There was a statistically significant difference
between the sham group and the I/R, I/R+EA groups according

Table 2. Spermatogenesis scoring system proposed by Johnsen
(18)

Score Characteristics

10 Complete spermatogenesis and normally organized
tubules

9 querpus s.per.matozo.a present, but the germinal
epithelium is disorganized

8 Only a few spermatozoa present in the section
No spermatozoa, but numerous spermatids present
Only a few spermatids present

5 No spermatozoa or spermatids, but numerous
spermatocytes present

4 Only a few spermatocytes present

3 Only spermatogonia present

2 No germ cells, but only Sertoli cells present

1 No germ cells and no Sertoli cells present

Table 3. Results of superoxide dismutase (SOD), catalase (Cat), malondialdehyde (MDA), total oxidant capacity (TOC) of groups

. . Sham group I/R group I/R+EA group
Median (min-max) (n=7) (n=7) (n=7) p-value
0.001*
SOD (U/Gprotein) 42.8 (28.8-40.7) 9.94 (7.35-12.7) 34.4 (29.1-53.4) 0.209%
0.001*
0.002*
Cat (U/Gprotein) 11.8 (11.6-12) 4.35 (2.97-5.09) 11.3 (11.2-11.5) 0.001%
0.001#
0.001*
MDA (nmol/Gtissue) 23.4 (21.4-27) 67.9 (66.3-68.6) 36.4 (33.9-40.2) 0.001&
0.001#
0.001*
TOS (umol/L) 23.6 (19.9-29.4) 39.4 (35.6-43.1) 23.1(17.4-34.6) 0.805%
0.001*#

¥R vs I[R+EA, &sham vs |/R+EA, *sham vs I/R
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to the Cosentino grading system (p<0.001, p=0.036), and there
was no difference between the I/R and I/R+EA groups (p=0.319).
A statistically significant difference was found between sham
and I/R groups according to Johnsen spermatogenesis scoring
system (p<0.001), but there was no statistically significant
difference between the sham and I/R + EA groups (p=0.063)
(Table 5).

80
70
60

40

30

20

10 I

0 il H.R

MDA (nmol/g wet TOS (umol H202 SOD (U/g protein) CAT (U/g protein)
tissue) Equ/L)

mSham mI/R mI/R+EA

Figure 1. Results of biochemical analyses in all groups (Control: Sham group,
I/R: Ischemia/Reperfusion, Ellagic Acid + T/D: Ellagic Acid+Torsion/Detorsion)

Discussion

Testicular torsion is an emergency that is frequently encountered
in childhood and can cause testicular damage, infertility, and
hypogonadism if detorsion is not performed within a short
time (3). Although reperfusion is essential for the salvage
of the testicle, it induces the formation of reactive oxygen
radicals in the tissue (19). When the balance between ROS and
antioxidative defense mechanisms is damaged, the amount of
ROS can increase. ROS may provoke tissue damage with the
development of an inflammatory response and activation of
some mediators. This process causes membrane dysfunction
and potential cell death by peroxidation of the phospholipid
structure in cell membranes (20). Experimental testicular torsion
has been shown in previous studies to cause tissue reperfusion
damage (6,19). Although many agents have been studied
to prevent I/R damage in the literature, there is currently no
recommended agent for clinical use. This study showed that EA
has protective effects on rat testicular tissue against I/R damage.

EA is a natural antioxidant substance, and its chemical name
is 2,3,7,8-tetrahydroxy-chromeno [5,4,3-cde] -chromene-

5,10-dione. EA is a weak acid that ionizes at physiological pH.
It has two pairs of hydroxyl groups and this structure makes

Figure 2. Histological images of rat testis sections. a) Normal testis appearance in sham group (HEx40), b) Grade IV changes in the I/R group (Interstitial
hemorrhage, uncertainty in the seminiferous tubule margins, coagulation necrosis (HEx40)), ¢) Grade Il changes in the I/R+EA group (interstitial edema-
hemorrhage, seminiferous tubules detachment, border ambiguity, germ cell detachment, intercellular edema, dead germ cells, and multinucleated cells and
(HEx40)), d) Grade Il changes in the I/R+EA group (less regular germ cells)

Table 4. Histological examination results of testicular tissues
Sham group I/R group I/R+
(n=7) (n=6) EA group (n=7)
Animal number
Cosentino Johnsen Cosentino Johnsen Cosentino Johnsen
grading score grading score grading score
1 1 9.5 NA NA 3 8
2 1 9.5 3 6 2 9
3 1 10 3 6 2 8
4 1 10 3 6 2 8
5 1 9.5 3.5 5.5 2 7
6 1 9.5 4 55 3 7
7 1 10 3.5 5.5 3 6
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Table 5. Comparison of the histological scores of the groups

Sham I/R I/R + EA _value
(n=7) (n=6) (n=7) P
Cosentino grading system 10-1* 3.25 (3-4)* 2 (2-3)" <0.001
[Median (min-max)] ’ ’
Johnsen score * *
[Median (min-max)] 9.5 (9.5-10) 5.75 (5.5-6) 8 (6-9) <0.001

statistically significant)

Kruskal-Wallis test (pair wise analysis, meaningfulness is indicated as follows: *Sham group and I/R group difference statistically significant; "Sham group and I/R+EA group difference

EA a potent antioxidant (21). In previous studies, EA has
anticarcinogenic, neuroprotective, cardio-liver-skin protective
and, angiogenic effects (22). EA exerts these effects by
activating specific antioxidant enzymes and suppressing genes
responsible for inflammation. In this process, the amount and
duration of EA play an important role for treating oxidative
stress (22). Daily administration of EA with diet significantly
decreases the expression of cyclooxygenase-2 (COX-2) and nitric
oxide synthase (iNOS) and prevents the production of excessive
inflammatory mediators in the tissue (23). Additionally, it has
been revealed that EA may be a potential agent against human
diseases due to its antiobesity, antimicrobial and antioxidant
properties (24).

Although there are studies reporting the effects of EA on rat
testis toxicity induced by the chemotherapeutic agents, arsenic,
and monosodium glutamate, there is no study examining the
effect of EA on rat testis I/R damage in literature. In a study
investigating the effect of two separate EA doses (10 mg/kg,
30 mg/kg) in rats developing testicular toxicity with 10 mg/kg
sodium arsenite daily, SOD and Cat were found to be significantly
higher and MDA lower in EA groups compared to the toxicity
group (7). In a recent study, it was revealed that EA could be a
potential agent against MDA with its torsion-detorsion in rat
ovaries (12). Additionally, EA was reported to lead to decreasing
MDA levels in a study on cerebral ischemia (25). Ekinci Akdemir
et al. (26) reported the protective effect of EA against I/R injury
created in skeletal muscle. While MDA increased in the I/R group
compared to S and EA+I/R group, SOD, Cat activities decreased.

On histological examination, while there were no abnormal
findings in the EA groups, reduction and destruction of
germinal epithelium cells, and irregularity in the arrangement
of seminiferous tubule epithelium were observed in the
sodium arsenite group. Testosterone values were reported to be
significantly higher in the EA groups than in the sodium arsenic
group. In our study, biochemical and histology results were
similar, but testosterone measurement was not performed.

It has been shown that gallic acid, a monomer of EA, affects
the hypothalamus-pituitary-gonadal axis and increases FSH, LH
concentration, and testosterone level. In an experimental study
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that investigated gonadal toxicity by giving cyclophosphamide
torats, it wasstated thatepididymis degeneration was prevented,
and a medium-normal level of sperm maturation was provided
by gallic acid treatment (27). In a similar study, the effectiveness
of EA in reducing the testicular toxicity of doxorubicin, which
is widely used in cancer treatment, was examined. In this
study, it was determined that EA significantly improved sperm
parameters, serum testosterone levels, glutathione, MDA,
TNF-alpha, sialic acid, and testicular cholinesterase levels in
testicular tissue (10). Additionally, EA is effective in reducing
the degenerative effects of doxorubicin in histopathological
examinations. Similarly, in this study, the median value of the
Johnsen score, in which spermatogenesis was evaluated, was
5.75 (5.5-6) in the EA+I/R group and was significantly lower
than that in the I/R group [8(6-9)] (p<0.05). Also, there was no
statistical difference between the Sham and the EA+I/R groups
in terms of Johnsen score. However, there are some publications
that EA has not shown positive effects on sperm parameters.
In the studies of Ceribasi et al. (9), protective effects of EA on
lipid peroxidation and apoptosis on experimental adriamycin
toxicity in rat testes were reported. However, in the same study,
it was stated that EA had no significant protective effect on
reproductive organ weight and sperm quality parameters. In
this study, it was shown that EA has a more protective effect in
histological evaluation than the study by Ceribasi et al. (9). This
situation can be explained by chronic adriamycin exposure (8
weeks) and different experimental models in studies.

Hypoxia that develops following testicular torsion causes some
pathological changes in the tissue. The interruption of blood
flow leads to venous congestion, edema, hemorrhage in the
seminiferous tubules, and eventually germ cell death (28). In
this study, a contraction in seminiferous tubules and necrosis of
germ cells were more pronounced in the I/R group.

In the I/R study performed with torsion-detorsion in rat ovaries,
the improvement was observed in MDA, SOD, glutathione
reductase, and Cat enzyme activities with EA (12). In the same
study, it was shown that EA is also effective in reducing tissue
damage. Although biochemical results of the present study were
similar to those in this study, the histopathological examination
did not show a statistically significant difference in tissue
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damage between the I/R and EA+I/R groups. However, in this
study, the ischemia period was shorter and the EA dose was
higher than this study.

Study Limitations

This study has some limitations. Firstly, testosterone levels
were not measured because the experiment was terminated
at the third hour after reperfusion. Secondly, apoptosis was
not evaluated. Thirdly, a single dose (10 mg/kg) EA group was
formed.

Conclusion

Intraperitoneal Ellagic Acid administration supports the
endogenous antioxidant defense system and reduce oxidative
stress in testis I/R injuries in rats. Also, it has a protective effect
on spermatogenesis but has no significant protective effect on
histological examination against experimental I/R injury in the
rat testis.
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What’s known on the subject? and What does the study add?

Ischemia-reperfusion-induced changes in testicular histological parameters have been shown to be improved by pioglitazone 6 mg/kg
therapy. Pioglitazone can be used in emergencies such as torsion and other chronic diseases to improve testicular functions.

Abstract E T

Objective: This study demonstrated the protective effects of pioglitazone (Pio) on testicular torsion/detorsion-induced ischemia-reperfusion (I/R)
injury.

Materials and Methods: A total of 48 male rats were randomly divided into six experimental groups of eight rats each; Control group, I/R group,
Pio 3 mg/kg group, I/R treated with Pio 3 mg/kg group, Pio 6 mg/kg group, and I/R treated with Pio 6 mg/kg group. Testicular torsion was induced
by twisting the left testis 720 °C in a clockwise direction (I/R groups). Both ischemia and reperfusion periods were 4 h. Single-dose 3 mg/kg Pio or 6
mg/kg Pio was administered orally two hours before reperfusion (Pio groups). Left orchiectomy was performed at the end of the protocol.

Results: In the I/R within-group analysis for mean seminiferous tubule diameter and epithelial lengths, a statistically significant difference was
found only in the Pio 6 group (p=0.005; p=0.005). But Pio treatment failed to improve the levels of malondialdehyde and glutathione. Also, it did
not cause any change in the non-I/R groups.

Conclusion: Considering the findings of Pio, it may be used in emergencies such as torsion and other chronic diseases.

Keywords: Testicular torsion, ischemia, reperfusion

Introduction that protect the testis in the I/R period by reducing oxidative

stress have been the subject of many studies (5).

Torsion of the spermatic cord is a urological emergency that ) ) .
Peroxisome proliferator-activated receptors (PPARs) are

subfamily nuclear hormone receptors, which regulate the
transcription of several genes related to lipid metabolism,
energy expenditure, atherosclerosis, infertility and inflammation
(6). Pioglitazone (Pio) is a synthetic agonist of PPAR-y that was
Both ischemia and reperfusion phases cause the accumulation used to reduce insulin resistance in type 2 diabetes mellitus
of reactive oxygen species (ROS) after induction of lipid patients (7). Several studies have revealed the protective
peroxidation and oxidative stress (4). Pharmacological agents effects of Pio on I/R damage (8-10). There is strong evidence

usually requires surgical intervention (1). Permanent damage to
the testis and spermatogenesis may occur despite early surgery
(2). Ischemia-reperfusion (I/R) injury due to interruption of
blood flow is seen in end organs such as the testis and kidney (3).
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that it decreases injury by increasing the antioxidant capacity,
especially in the kidneys (11).In this study, we investigated the
possible protective effects of Pio on testicular I/R injury by
measuring malondialdehyde (MDA), which is a marker of lipid
peroxidation in tissues, and reduced glutathione (GSH) levels
that show intense exposure to oxidative stress, and assessment
of the histological pattern of testicular tissue.

Materials and Methods

Pio’s Biochemical Properties

Thiazolidinediones have beneficial effects on lipid metabolism,
endothelial function, oxidative stress, and vascular inflammation
in addition to their antihyperglycemic effects (12).

Thiazolidinediones have intracellular antioxidant activity (13).
This property reflects its anti-oxidant effects. These compounds
work as antioxidants by preventing multiple pathways that
induce oxidative stress in hyperglycemic conditions, rather
than by releasing free radicals. Thiazolidinediones, in particular
Pio, have been discovered to be a potent glycation and protein
cross-linking inhibitor as well as a strong antioxidant (14).

Animals

All experimental procedures were managed according to
international ethical guidelines and were approved by the
Local Ethical Committee of Trakya University (reference code

‘ 48 male Wistar Albino rats

4

2020.02.01). A total of 48 healthy male Wistar Albino rats aged
16-20 weeks (400-500 g) were obtained from the Medical
Faculty Experimental Animals and Research Laboratory. Rats
were housed at the Animal Care and Research Unit under
standard laboratory conditions at a relative humidity of 60%,
temperature of 22+2 °C, 12-hr light-dark cycle, and fed with
dry rodent chow and water ad libitum.

Study Design

A total of 48 male rats were divided into six experimental
groups;

1. The control group (n=8): Rats treated only with orchiectomy.

2. 1/R (n=8): Rats were subjected to four hours of ischemia
then four hours of reperfusion and treated with a 0.9% saline
solution orally two hours before reperfusion.

3. Pio 3 (n=8): Rats were treated with 3 mg/kg Pio (Sanovel,
Istanbul, Turkiye) orally six hours before orchiectomy.

4. 1/R + Pio 3 (n=8): Rats were subjected to four hours of
ischemia then four hours of reperfusion and treated with 3 mg/
kg Pio orally two hours before reperfusion.

5. Pio 6 (n=8): Rats were treated with 6 mg/kg Pio orally six
hours before orchiectomy.

6. I/R + Pio 6 (n=8): Rats were subjected to four hours of
ischemia then four hours of reperfusion and treated with 6 mg/
kg Pio orally two hours before reperfusion (Figure 1).

Control group (n:8)

Treated with a 0.9%
saline solution
e e
prior to reperfusion

Pio 3 mg/kg group (n:8)

Treated with Pio
IR + Pio 3 mg/kg group (n:8)

orally two  hours /

Pio 6 mg/kg group (n:8)

Treated with Pio
orally six hours
prior to orchiectomy

I/R + Pio 6 mg/kg group (n:8)

Figure 1. Study design
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Surgical Procedure

All surgical operations were performed under IM administration
of xylazine (10 mg/kg, Alfasan International, Woerden, Holland)
and ketamine (75 mg/kg, Pfizer Pharma GMBH, Germany). The
skin of the scrotum was disinfected with 10% povidone-iodine
solution. The scrotum was entered with a midline incision.
After the opening of the tunica vaginalis, the left testis was
identified. Torsion was then induced by twisting it 720 °C in
a clockwise direction (I/R groups). The torsion position was
maintained by fixing the testicle to the scrotum with a 4-0 silk
suture (Figure 2). Single-dose 3 mg/kg Pio or 6 mg/kg Pio was
administered orally two hours before reperfusion (Pio groups).
After 4 h of ischemia, the testis was returned to the normal
position for a 4-hour reperfusion period. Then left orchiectomy
was performed for all groups. Testes tissue samples were taken
for histopathological investigation. Rats were killed by cervical
dislocation at the end of the protocol.

Histopathological Study and Spermatogenesis Evaluation

The tissue samples of each rat were fixed in 10% neutral
formaldehyde and then the testis was sampled by the
pathologist, including the largest surface from the middle. Each
tissue was prepared as 5-pum sections from each paraffin block
and stained with hematoxylin-eosin (H-E). Seminiferous tubule
diameters, epithelial lengths (EL) and Johnsen testicular biopsy
scores were calculated. Mean seminiferous tubule diameter

Figure 2. Surgical Procedure A. Midline scrotal incision, B. The left testicle
was released from the gubernaculum, C. Twisting testicular cord 720 °C in
a clockwise direction, D. The torsion position was maintained by fixing the
testicle to the scrotum with a 4-0 silk suture

(MSTD) was measured in micrometers. Spermatogenesis was
defined using Johnsen's mean testicular biopsy score (MTBS)
criteria (15). Twenty tubules from each sample were randomly
selected and scored from 1 to 10. Due to oxidative stress, EL
and MSTD become shorter. These parameters are expected to
deteriorate during I/R damage.

Biochemical Analysis

Asolution of 0.15 M KCI was used for the determination of MDA
and GSH levels. Homogenates of 10% (w:v) were prepared from
tissue samples and 0.15 M KCl solution. The supernatants were
obtained by centrifuging the homogenates at 1500xg for 10
min at + 4 °C. Supernatants were used for spectrophotometric
measurements of MDA and GSH levels. The pink resulting from
the reaction of MDA with thiobarbituric acid (TBA) in a hot and
acidic environment was measured using the spectrophotometric
method (16). The GSH level was determined according to the
Ellman (17) method. The color of free sulfhydryl groups in tissue
homogenates was determined spectrophotometrically by Ellman
(17) reagent. Tissue protein levels were determined by the
Lowry method, which is based on the principle that the alkali
copper tartrate reagent complexes with peptide bonds (18).
When the phenol reagent is added to the mixture treated with
copper, it creates a blue-purple color and which was measured
spectrophotometrically at 660 nm.

Statistical Analysis

All statistical analyses were performed using SPSS version
22.0 (SPSS, Chicago, IL, USA). All data are presented as mean
+ standard deviation. One-Way analysis of variance (ANOVA)
followed by post-hoc Tukey multiple comparison test was used
to define statistical significance in multiple group comparisons.
For the comparison of quantitative data, the Kruskal-Wallis test
was used for intergroup comparisons of parameters that did not
have a normal distribution, and the Mann-Whitney U test was
used to identify the group that caused the difference. A p<0.05
value was considered statistically significant.

Results

Histopathological Changes

The MSTD was significantly shorter in the groups with I/R than
those without I/R (p<0.05). In the I/R within-group analysis,
eased MSTD was seen only in the Pio 6 group. Furthermore, a
statistically significant difference was found only in the Pio 6
group (p=0.005; p=0.005). The EL was significantly shorter in
the groups with I/R than those without I/R (p<0.05). In the I/R
within-group analysis, eased EL was seen only in the Pio 6 group.
Moreover, a statistically significant difference was found only
in the Pio 6 group (p<0.05; p<0.05). The MTBS was significantly
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lower in the groups with I/R compared with those without I/R
(p<0.05). The differences in the levels of MSTD, EL and MTBS
were not significant between the non-I/R within-group analysis
(p=0.591, p=0.674, p=0.767) (Figure 3). In the I/R within-group
analysis, little ease was observed in the Pio 6 group, but it was
not statistically significant (p=0.767) (Table 1).

Biochemical Analysis

The MDA was significantly higher in the groups with I/R
than those without I/R (p<0.05). The differences in the levels
MDA were not significant between the non-I/R within-group

Figure 3. Histological images of hematoxylin and eosin (H & E, 100X) staining
of testicular tissue, A: Control, B: I/R, C: Pio 3, D: I/R + Pio 3, E: Pio 6, F: I/R +
Pio 6. I/R: Ischemia-reperfusion, Pio: Pioglitazone, Red line: Epithelial length,
Blue line: Seminiferous tubule diameter, Green arrow in B, D, F: Necrosis
accumulation

analysis (p=0.812). In the I/R within-group analysis, little ease
was observed in the Pio 6 group, but it was not statistically
significant (p=0.492). GSH was significantly lower in the groups
with I/R than those without I/R (p<0.05). The differences in the
levels of GSH were not significant between the non-1/R within-
group analysis (p=0.996). In the I/R within-group analysis, little
ease was observed in the Pio 6 group, but it was not statistically
significant (p=0.845) (Table 2).

Discussion

Testicular torsion is a urological emergency that mostly
affects young men (19). Despite early and successful surgical
intervention, testicular functions are damaged by oxidative
stress during I/R periods (20). The burst of mitochondrial ROS
generation consumes natural antioxidants and leads to oxidative
stress. Identifying medical agents to protect the testes from I/R
injury would be potentially useful. Until now, many medications
like oxygen radical scavengers have been successfully studied to
reduce oxidative stress in animal models with I/R injury (21). But
most of them are not currently in clinical use because of severe
adverse effects.

I/R prompts the activation of neutrophils, increased
thrombogenicity and inflammatory cytokines, the release of
intracellular Ca, and the production of oxygen-derived free
radicals (22). Pio was shown to reduce I/R damage by increasing
the antioxidant capacity in many tissues (11,23). In a previous
study, it was shown that Pio eased histopathological findings at
both 1 and 3 mg/kg in testicular ischemia in rats and increased
the levels of GSH and decreased levels of MDA (24). It's possible
that some variables may cause this study's results to differ
from ours. First unlike us, Pio was given intraperitoneally in
that study. Also, pio was administered 30 min before detortion,
whereas it was administered 2 h before detortion in our study.
Another study revealed, Pio increased the levels of GSH at 10

Table 1. Histopathologic evaluation between groups (n=8 for each group)

Groups MSTD (um) p-value EL (um) p-value MTBS p-value
Control vs Pio 3 165-170 0.591 44.38-43.75 0.674 9.75-9.88 0.591
Control vs Pio 6 165-167.5 0.591 44.38-45.62 0.674 9.75-9.88 0.591
Pio 3 vs Pio 6 170-167.5 0.591 43.75-45.62 0.674 9.88-9.88 0.591
Control vs I/R 165-113.75 0.001 44.38-32.5 0.001 9.75-6.25 0.001
Pio 3 vs I/R+Pio 3 170-113.75 0.001 43.75-32.5 0.001 9.88-6.25 0.001
Pio 6 vs I/R+Pio 6 167.5-128.75 0.001 45.62-38.75 0.001 9.88-6.62 0.001
I/R vs I/R+Pio 3 113.75-113.75 0.002 32.5-32.5 0.001 6.25-6.25 0.767
I/R vs I/R+Pio 6 113.75-128.75 0.002 32.5-38.75 0.001 6.25-6.62 0.767
I/R+Pio 3 vs I/R+Pio 6 113.75-128.75 0.002 32.5-38.75 0.001 6.25-6.62 0.767
MSTD: Mean seminiferous tubule diameter, EL: Epithelial lengths, MTBS: Johnsen's mean testicular biopsy score, Pio: Pioglitazone, I/R: Ischemia-reperfusion, values are mean + standard
deviation p<0.05 was considered statistically significant

*Statistical analyses were performed between treatment groups.
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Table 2. Biochemical analysis between groups (n=8 for each group)

Groups MDA (nmol/mg) p-value GSH (nmol/mg) p-value
Control vs Pio 3 0.78-0.75 0.812 891.8-895.3 0.996
Control vs Pio 6 0.78-0.76 0.812 891.8-905.6 0.996
Pio 3 vs Pio 6 0.75-0.76 0.812 895.3-905.6 0.996
Control vs I/R 0.78-1.00 0.001 891.8-694.4 0.001
Pio 3 vs I/R+Pio 3 0.75-0.99 0.001 895.3-679.0 0.001
Pio 6 vs I/R+Pio 6 0.76-0.90 0.001 905.6-746.0 0.001
I/R vs I/R+Pio 3 1.00-0.99 0.492 694.4-679.0 0.845
I/R vs I/R+Pio 6 1.00-0.90 0.492 694.4-746.0 0.845
I/R+Pio 3 vs |/R+Pio 6 0.99-0.99 0.492 679.0-746.0 0.845
MDA: Malondialdehyde; GSH, glutathione; Pio, Pioglitazone; I/R, Ischemia-reperfusion; values are mean + SD. p<0.05 was considered statistically significant
*Statistical analyses were performed between treatment groups.

mg/kg during renal ischemia in rats (11). Pio increased the levels
of GSH at both 20 and 40 mg/kg for renal ischemia in rats in
a other study (25). In this study, Pio showed improvement in
histopathological findings at a dose of 6 mg/kg, but failed to
improve the level of MDA and GSH. Also, it did not cause any
change in the non-I/R groups. These findings may be related
to the beneficial effects of spermatic cell proliferation on the
seminiferous tubules.

Consensus has not yet been reached on the dose and duration of
Pio for the most effective antioxidant treatment. Furthermore,
randomized controlled studies on large human samples are
needed in terms of the side effect profile with this effective
dose.

Study Limitations

The fact that our study is an animal study is an important
limitation. Studies on the effects of Pio on humans should be
conducted to strengthen these findings.

Conclusion

I/R of 4 h causes severe damage in the testis. The administration
of Pio improved the histopathological parameters. Moreover,
further investigations with higher doses must demonstrate the
potential effects of Pio in I/R injury and other diseases that
affect spermatogenesis.
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Solitary Fibrous Tumor of the Prostate: What is the Optimal
Treatment? Description of A Case and Review of the Pertinent
Literature
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A b st a C T

A solitary fibrous tumor (SFT) originating from the prostate has been rarely reported, presenting the 44™ case. We evaluated a 44-year-old man
who presented with a two-year history of pressure in the lower abdomen. On magnetic resonance imaging, a 48x66 mm, well-circumscribed mass
was observed. 12-core prostatic needle biopsy was performed. Histological examination reported hypocellular and hypercellular areas composed
of bland spindle cells arranged in a haphazard pattern. One or two mitotic figures were observed per 10 high-power-fields. Immunohistochemistry
analysis showed a strong expression of CD34, STAT-6, and vimentin by tumor cells. We conducted a surveillance protocol for the patient due to
the avoidance the surgery. Although there was an increase of approximately 2 cm in tumor diameter, no change was detected in tumor cellularity,
number of mitosis, and other histopathological findings in complementary prostatic needle biopsy after three years of follow-up. A literature review
of all prostatic SFTs was performed on histopathological features, treatment modality, and reported recurrence and progression data to identify
optimal treatment. Local recurrence was reported in five (11.6%) cases and metastasis in two (4.7%) cases. Twenty-two patients underwent radical
surgery with a negative margin. None of these had local recurrence and metastasis was reported in only one. Palliative surgery was reported in
18 patients, including five with local recurrence. However, six had no local recurrence or metastasis during the reported follow-up period. Careful
surveillance can be conducted in informed patients if there is no malignancy in the histopathologic examination. In all other cases, surgery is
strongly advised and should be radical rather than palliative.

Keywords: Solitary fibrous tumor, prostate, immunohistochemistry, STAT6

surgery. Almost half of the reported cases were treated with
palliative surgery, whereas others received radical surgery. Also,

Introduction

Solitary fibrous tumor (SFT) is a mesenchymal tumor of
interstitial dendritic cells (1). Although it was initially considered
to be a mesothelioma originating from the pleura, currently, it
is reported in many locations due to the widespread presence
of dendritic cells outside the thorax. SFTs originating from the
prostate have been reported highly infrequently, and this is the
44 case to date.

surveillance was attempted in one case (3). This report aims to
present a rare case and the results of 36 months of surveillance
firstly. Secondly, we reviewed all prostatic SFTs in the literature
regarding histopathological features, treatment modality, and
reported recurrence and progression data to identify the optimal
treatment based on the available information.

Presentation
SFTs are generally benign, although some may show malignant Case Presentatio

behavior (2). All reported cases have been surgically treated,
but there is no standard treatment approach for these very
rare tumors, particularly with regard of the benefit of radical

Case A 44-year-old man presented with a two-year history of
pressure in the lower abdomen. He had no lower urinary tract
symptoms (LUTS), or hematuria, and no constipation. He had
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no history of major medical illness. A rectal exam revealed a
huge, firm prostate without nodule or induration. His renal
function, prostate-specific antigen level, and urine analyses
were also within normal limits. On dynamic, gadolinium-
enhanced magnetic resonance imaging (MRI) of the abdomen,
a 48x66-mm well-circumscribed mass with homogeneous
enhancement was observed at the right anterolateral aspect of
the prostate (Figure 1a, b). Twelve-core prostatic needle biopsy
was performed.

On histological examination of biopsy specimens, the tumor
was detected in all six transrectal prostate biopsies of the
right prostate lobe and two biopsy specimens from the left
lobe. The tumor had hypocellular and hypercellular areas,
composed of bland spindle cells arranged in a haphazard
pattern. The stroma consisted of a variable number of dense
wire-like hyaline collagen deposits, with tumor cells arranged
either singly or in small clusters next to the dense collagen
(Figure 2a). The spindle-shaped cells had ill-defined borders
and scanty eosinophilic cytoplasm. The nuclei were ovoid or
elongated, with blunt or tapered ends and contained finely
dispersed chromatin or had inconspicuous nucleoli (Figure 2b).
Mitotic figures were infrequent. One or two mitotic figures were
observed per 10 high-power fields (HPF). No atypical mitotic
figure are encountered. These cells did not show prominent
atypia or pleomorphism. No lymphovascular invasion or tumor
necrosis was observed. Residual prostate parenchyma adjacent
to the tumor was noted in some biopsy specimens.

Immunohistochemistry  (IHC) analysis showed a strong
expression of CD34, STAT-6, and vimentin by tumor cells (Figure
2¢, d). Tumor cells were also immunoreactive for CD99, bel-2,
and progesterone (PR) (Figure 3a-c). No staining was observed
for CD56, SMA, desmin, pancytokeratin, synaptophysin, CD31,
$100, CD117, or DOG1. The proliferation rate, measured by Ki-67
nuclear staining, was evaluated as 5% in hot spots (Figure 3d).

These findings identified an SFT of the prostate. Radical surgery
was discussed with the patient. However, he was hesitant
about the possible side effects of the surgery, especially urinary
incontinence and erectile dysfunction.

The findings were further evaluated according to the malignancy
criteria proposed by England et al. (2) and the risk stratification
model of Demicco et al. (4) and Pasquali et al. (5). This case
had no malignancy criteria as suggested by England et al. (2).
Furthermore, the tumor was classified as a low-risk and very
low-risk using the models of Demicco et al. (4) and Pasquali et
al. (5), respectively. As the biopsy revealed no malignancy and
the patient was reluctant to surgery, conservative management
was adopted. The tumor was stable on consecutive computed
tomography (CT) and MRI scans, three and seven months after
diagnosis. However, two years later, CT scan showed that the
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size of the mass had increased and at that time measured as
77x62x60 mm?, without any emerging symptoms. Approximately
1 cm additional growth was observed in the tumor (77x82
mm) in the 36" month CT images (Figure 1c, d). Three years
after the initial biopsy, confirmatory prostate needle biopsy
was performed. According to the histopathological evaluation
of the follow-up biopsy, the tumor had the same features as
when it was first diagnosed. Histologically, the spindle-shaped
tumor cells were dispersed singly or in small groups within the
collagenized fibrous stroma. There were no cytological atypia
and pleomorphism in follow-up biopsies. The mitotic activity
was the same as in the first biopsies. No atypical mitotic figures,
tumor necrosis, or lymphovascular invasion were found. These
findings indicated that tumor histopathology remained stable
during the follow-up (Figure 2e-h).

Literature Review and Discussion

A literature search was conducted in MEDLINE using the
following search parameters “(((solitary) AND (fibrous)) AND
(tumor)) AND (prostate)." Forty-three cases were identified in 26
reports (3,6-31). Patient age, presenting symptoms, treatment
modality, and microscopic findings in terms of malignancy
criteria, follow-up time, recurrence, and metastasis information
were noted. The cases were evaluated according to the
malignancy criteria proposed by England et al. (2) (size >10 cm,
mitotic activity >4/10 HPFs, nuclear pleomorphism, infiltrative
boundaries, and the presence of necrosis) and divided into
two groups (based on the presence of any criterion or none).

Figure 1. (a) Axial T2WI, (b) Sagittal T2WI. On dynamic gadolinium-
enhanced magnetic resonance imaging (MRI) of the abdomen, a 48x66 mm
well-circumscribed mass and homogeneous enhancement was observed at
the right anterolateral side of the prostate. (c) Axial CT, (d) Sagittal CT images
at three years of follow-up. CT scan showed that the size of the mass was
increased and measured as 77x82 mm. The arrows indicate the mass

CT: Computed tomography
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Figure 2. Images from the initial histopathology examination; (a) Tumor tissue with haphazard pattern (“patternless pattern”) (HEx100). (b) High-power view
showing oval or elongated nucleus with scant cytoplasm of spindle tumor cells (HEx400). (c) Diffuse CD 34 positivity in tumor cells (CD34x400). (d) Strong STAT-
6 nuclear expression of tumor cells (STAT-6x400). Images of histological assessment of the third-year follow-up biopsy; (e) Tumor tissue with haphazard pattern
("patternless pattern”) (HEx100). (f) High-power view showing oval or elongated nucleus with scant cytoplasm of spindle tumor cells (HEx200). (g) Diffuse CD
34 positivity in tumor cells (CD34x200). (h) Strong STAT-6 nuclear expression of tumor cells (STAT-6x400)

Demographic characteristics and pathological results of these
cases are summarized in Table 1. Most patients were older and
suffered from LUTS, with an average tumor size of 8 cm.

Preference of Surgical Procedure

Recurrence and metastasis information was not reported for 15
patients. Local recurrence without metastasis was reported in
five (11.6%) patients and metastasis in two (4.65%) patients.
Twenty-two (51.2%) patients underwent radical surgery with a
negative margin. None of these had local recurrence; metastasis
was reported in only one case. Palliative surgery (enucleation or
transurethral resection) was reported in 17 (39.5%) patients and
radical surgery with a positive margin in one case (6). All the five
local recurrences were reported in these cases. However, six of
them had no local recurrence or metastasis during the reported
follow-up.

Histopathology

Local tumor relapse was reported in five (11.6%) cases without
distant metastasis (6,8,15,23,25). Three of them had at least one
malignant criterion (mitosis in 7/10 HPFs in one case, nuclear
atypia and necrosis in two cases) (6,8,15). The malignant criteria
were not clearly specified in the other two cases (23,25). Tumor
size was <10 cm in all.

Distant metastasis was reported in two cases (3,6). Both of them
had at least one malignant criterion (mitosis in 13/10 HPFs
in one case, mitosis present in more than 10/10 HPFs in the
other; tumor necrosis in both; hypercellularity in one). Tumor
sizes were 6 cm and 9 cm, respectively. Radical surgery with a

Figure 3. (a) Tumor cells diffusely positive for CD99 (CD99x400). (b) Tumor
cells diffusely positive for bel-2 (Bel-2x400). (c) Diffuse, strong progesterone
nuclear expression in tumor cells (PRx400). (d) Nuclear expression of Ki-67 in
some tumor cells (Ki-67x400)

negative margin was reported in one of them and unspecified
in the other.

In one of four patients reported by Bakhshwin et al. (6)
high-risk SFT by two prognostic systems Salas et al. (32) and
Pasquali et al. (5). The patient underwent radical prostatectomy
following transurethral resection of the tumor with pTO disease.
However, the patient had a recurrence at the bladder neck
and subsequent biopsy-proven metastatic disease to the right
obturator lymph node (6). Additionally, Tanaka et al. (3) reported
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distant metastasis in their case, although the initial prostatic
needle biopsy reported stromal spindle cells with no mitosis. On
follow-up MRI approximately ten months later, the mass had
increased in size, another prostatic needle biopsy was performed

Table 1. Summary of demographic characteristics and
pathology results of all cases in the literature
n 43
Age Median (range) years 58 (28-78)
Presentation symptoms
Unknown, n (%) 6 (14.0)
Asymptomatic, n (%) 2 (5.4)
LUTS, n (%) 27 (73.0)
Hematuria, n (%) 2 (5.4)
Urinary retention, n (%) 4(10.8)
Constipation, n (%) 2 (5.4)
Tumor diameter
Unknown, n (%) 14 (32.5)
Average (range) cm 8 (1.5-20)
<10 ¢cm, n (%) 18 (41.9)
>10 cm, n (%) 11 (25.6)
Average mitosis/10 HPF
Unknown, n (%) 15 (34.9)
<1, n (%) 15 (34.9)
1-4, n (%) 5(11.6)
>5, n (%) 8 (18.6)
At least one malignant criterion
Unknown, n (%) 6 (14.0)
Yes, n (%) 19 (44.2)
No, n (%) 18 (41.9)
Radical surgery with negative margin
Unknown, n (%) 4(9.3)
Yes, n (%) 21 (48.8)
No, n (%) 18 (41.9)
Follow-up
Unknown, n (%) 15 (34.9)
Not-specified, n (%) 2 (4.6)
Median (range) months 18 (2-168)
Local recurrence
Unknown, n (%) 15 (34.9)
Yes, n (%) 5(11.6)
No, n (%) 22 (53.4)
Metastasis
Unknown, n (%) 15 (34.9)
Yes, n (%) 2 (4.7)
No, n (%) 26 (60.5)
HPF: High-power field, LUTS: Lower urinary tract symptoms
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and now showed that tumor cells with round and short spindle-
shaped nuclei with some mitoses were present. A total resection
of the mass was performed. In the permanent pathological
examination, the tumor was found in the muscularis of the
prostatic urethra or the bladder. The tumor consisted of spindle
cells with fascicular and storiform patterns of growth, and
mucinous degeneration and some necrosis were observed in
the background. The tumor was hypercellular, and a significant
number of mitoses (more than 10/10 HPFs) were present.

In contrast, six cases did not have any tumor recurrence; hence,
radical surgery and negative margin were not performed
(10,12,19,21,25,30). Median follow-up was 48 (12-168) months
in these cases. Three of them had no malignant criterion
(10,12,19). However, the others also had at least one malignant
criterion (21,25,30). Nair et al. (21) reported a 10 cm tumor that
was enucleated with an abdominoperineal approach. They had
no evidence of loco-regional recurrence at follow-up after two
years. They reported that there was a non-encapsulated tumor
on microscopic examination with extended margins containing
hyper- and hypo-cellular areas, spindle-shaped with bland
nuclei having dispersed chromatin and inconspicuous nucleoli.
The mitotic rate was 1/50 HPFs. Pins et al. (25) reported one of
two cases, who was treated suprapubic prostatectomy. He had
no recurrence after 21 months, though hypercellularity, nuclear
atypia, and mitosis 20/50 HPFs were detected in his pathological
examination. Xu etal. (30) reported three malignant prostatic SFTs
in their study comparing mesenchymal tumors of the prostate.
The tumor sizes were 7.6, 19 and 18 c¢m in largest diameter,
respectively. The first was treated with radical prostatectomy
with negative margin and excisional biopsies were performed
for the others. The last had no information about the follow-
up, but the first two cases were followed for six and 84 months
without recurrence and metastasis. All tumors had necrosis, and
the average mitosis was 5/10 HPFs.

Paraneoplastic Syndromes

On rare occasions SFT can present with paraneoplastic
syndromes, the most commonly described being non-islet cell
hypoglycemia (33). However, none of the authors reported
hypoglycemia in cases of prostatic SFT.

Conclusion

Although there is little data, we suggest that probably the
optimal treatment for prostatic SFT is radical surgery with a
negative surgical margin. Surgeons should avoid partial resection
of the tumor due to the risk of recurrence and metastasis. The
malignancy criteria reported by England et al. (2) are a generally
useful tool for predicting the prognosis of the disease. However,
we did not observe that the tumor diameter affected the results
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in the literature. Contrarily, an excessive number of mitosis per
HPF seems to be a poor prognostic factor. Surveillance should be
performed in patients without malignancy criteria, particularly
in cases with very low mitosis rates. Here we report the longest
and un-complicated surveillance in the literature. However, one
should be careful that insufficient sampling of the tumor with
needle biopsies may not show where mitosis is high and nuclear
atypia, hypercellularity, or necrosis is present. Close follow-up
with repeated biopsy and imaging may be a treatment option
in patients younger age and those without malignancy criteria.
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