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ABOUT US

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

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

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

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

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

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

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

Open Access Policy

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

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

Address for Correspondence

Ali Tekin

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

Galenos Yayinevi Tic. Ltd. Sti.

Molla Gtirani Mah. Kacamak Sok. No: 21, 34093,
Findikzade, Istanbul, Turkiye

Phone : +90 212 621 99 25

Fax : +9021262199 27

E-mail: info@galenos.com.tr

Instructions to Authors

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

Material Disclaimer

The author(s) is (are) responsible from the articles published in
the The Journal of Urological Surgery. The editor, editorial board
and publisher do not accept any responsibility for the articles.



INSTRUCTIONS TO AUTHORS

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

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

The journal should be abbreviated as “J Ural 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 (2013, 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/).

A-IV

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 more 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 wards. The word count for an abstract should be
not exceed 250 words.

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

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

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

Abstract

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

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

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

Other types of manuscripts, such as case reports, reviews and others will be
published according to uniform requirements. Provide at least 3 keywords
below the abstract to assist indexers. Use terms from the Index Medicus
Medical Subject Headings List (for randomized studies a CONSORT abstract
should be pravided (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
controls, 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.

A-V

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, 2012, 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 hypothesis 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 twao authors for review articles.

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

Authors can submit for consideration an illustration and photos that is
interesting, instructive, and visually attractive, along with a few lines of
explanatory text and references. Images in Urology can include no more than
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500 words of text, 5 references, and 3 figure or table. No abstract, discussion
or conclusion are required but please include a brief title.

Urological Pathology
Article length: Not to exceed 500 words.

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

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

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

How 1 do?
Unstructured abstract: Not to exceed 50 words.
Article length: Not to exceed 1500 word.

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

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

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

Authorship

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

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

Acknowledgments

Acknowledge support received from individuals, organizations, grants,
corporations, and any 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 protacols by the relevant
ethics committee, in accordance with international agreements (Helsinki
Declaration of 1975, 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
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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 waords and present data of preliminary research, and those that
are presented in an electronic environment are not accepted pre-published
work. Authors in such situation must declare this status on the first page of
the manuscript and in the cover letter. (The COPE flowchart is available at:
http://publicationethics.org).

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

Conditions of Publication

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

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

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

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

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

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

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

Copyright

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

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

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

Copyright Transfer Form
Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text,
unless it is a standard abbreviation. All acronyms used in the text should
be expanded at first mention, followed by the abbreviation in parentheses;
thereafter the acronym only should appear in the text. Acronyms may be used
in the abstract if they occur 3 or more times therein, but must be reintroduced
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Assessment of the Knowledge Level of Patients About Radiation: An
Invisible Enemy in the Endourology Clinic

@ Reha Girgin, ® Cemal Onal
Zonguldak Biilent Ecevit University Faculty of Medicine, Department of Urology, Zonguldak, Turkiye

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

Radiation is part of endourological surgery. Considering the harmful effects of radiation and considering the insufficient level of knowledge
of the patients as shown in our study, we think that it is necessary to inform the patients about this issue separately.

A st aC T

Objective: This study aimed to measure the level of knowledge of patients on the role of radiation used in the endourological intervention.
Materials and Methods: Between January and February 2020, patients were asked to fill out an anonymous questionnaire before the procedure.
The questionnaire included questions on demographics, ionizing radiation, and planned procedure.

Results: Of the 118 respondents, 35.6% were female and 64.4% were male. The mean age was 55.6+15.3 years. Moreover, 25.4% of the participants
were in the geriatric age (GA) group, and 17.4% were in the young age (YA) group. None of the GA group were aware of the risk when radiation
was not used in the planned procedure, and the result was significant (p=0.006). Only 57% of the YA group and 34.4% of the GA group were aware
of the harmful effects of radiation (p=0.027). Patients with higher education levels gave correct answers to the questions of whether the surgical
procedure can be performed without radiation and whether they have knowledge about the negative effects of radiation (p=0.05, p=0.036).
Conclusion: The results suggest that patients still have insufficient knowledge about fluoroscopy (X-ray), which has an important place in

endourological surgeries, and they do not have enough knowledge about their planned procedure.

Keywords: lonizing radiation, awareness, endourology, patient

Introduction

Given the important place of endourology in urological surgery,
the use of fluoroscopy has increased in parallel. Fluoroscopy
is widely used for not only treatment but also imaging. In
addition to these medical applications, X-ray, which is the main
component of fluoroscopy, has well-known risks (1). However,
it is not possible to completely abandon these methods.
The patients exposed to the procedure and the healthcare
professionals working in these units are most affected by the
radiation used for medical purposes (2). For this reason, it is
important to increase the level of knowledge by educating
healthcare professionals and patients in these units to minimize
the risks of exposure during procedures performed using
radiation-emitting devices.

Radiation exposure has two known effects: The first is the
deterministic effect when a certain threshold is crossed, and the
other is the stochastic effect that occurs with the cumulative
effect in the long run (3,4). Depending on the developments
in endourological interventions and these known effects of
radiation, approaches related to ultrasound-guided intervention
instead of fluoroscopy are adopted (2). However, it would take
time for an imaging tool with a high learning curve, such as
ultrasonography, to become widespread compared with an
imaging tool such as fluoroscopy, which is found to be easy to
use by endourologists. Thus, the best measure for now, apart
from prevention, appears to be avoiding the unnecessary use of

fluoroscopy.
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This study aimed to measure the level of knowledge about the
harmful effects of radiation and the role of radiation used in
the procedure in patients hospitalized in the urology clinic in
arriving at a diagnosis and/or providing treatment and in whom
endourological interventions are planned.

Materials and Methods

After obtaining approval from the local ethics committee of
Zonguldak Biilent Ecevit University (protocol no: 2019-202-
18/12) and the consent to participate, patients who underwent
endourological interventions in the urology clinic from January
to February 2020 were asked to fill in a questionnaire before
the procedure. The questionnaire consisted of 18 items. The
participants were informed verbally that the results of this
questionnaire would be used for scientific purposes and that
their personal information would not be obtained.

Patients aged >18 vyears, not illiterate, and undergoing a
procedure with fluoroscopy for the first time were included.
Those undergoing a procedure without fluoroscopy and refusing
to participate in the survey were excluded.

Through the survey, the demographic characteristics of the
participants (such as their age, gender, education, profession,
and knowledge about the procedure), risks that may arise when
radiation is not used in the planned procedure, harmful effects
of radiation, and warning signs of radiation were evaluated.

Statistical Analysis

The survey questionnaire used in this study was self-adapted and
has not yet been validated. Descriptive statistics for categorical
variables were expressed as numbers and percentages, and
the chi-squared test was used to determine the relationship
between the categorical variables using SPSS version 18.0 (SPSS
Inc., Chicago, IL, USA). The significance was accepted as p<0.05.

Results

Among 237 patients hospitalized during the study period, 118
met the inclusion criteria. The mean age of the participants was
55.6+15.3 (range, 18-86) years. Moreover, 76 participants were
male, 42 were female, 101 were married, and 17 were single.
Regarding the highest level of education, 92 (78%) respondents
graduated from primary school, 20 (16.9%) from high school,
and 6 (5.1%) from university. The summary of demographic data
is presented in Table 1.

The distribution of answers provided by the patients is presented
in Table 2. Most of the patients knew about the planned
procedures on them, but most were unaware of whether these
procedures emit radiation and what kinds of hazards might
occur if radiation was not used. Although most of the patients

were aware of the signs of radiation exposure, most responded
negatively to the rest of the questions.

When the study population was divided into the geriatric
age (GA; aged =65 years) and young age (YA; aged <65 years)
groups, 90.7% and 78.1% of the patients in the YA and GA
groups, respectively, stated that they knew about the procedure.
Furthermore, 31.3% in the GA group and 38.4% in the YA group
were aware of the use of radiation in the planned procedure;
however, 17.4% in the YA group gave the correct answer to
whether the procedure could be performed without radiation,
but the GA group did not (p=0.006). Similarly, 16.3% in the YA
group gave the correct answer to the question concerning the
risk factors involved when performing the procedure without
radiation, whereas only 3.1% in the GA group answered it
correctly (p=0.066). When asked whether they had pre-existing
knowledge about the negative effects of radiation, 57.0% in the
YA group responded “yes,” whereas 62.5% in the GA group said
“no," and the difference was significant (p=0.027).

Women provided less reasonable answers to the questions,
“Can the planned procedure be performed without radiation?”,
"What is the risk if the planned procedure is performed without
radiation?" and "Did you received information about the negative
effects of radiation?," and the results were significant (p=0.049,
p=0.018, and p=0.043, respectively). When the answers to other
questions were evaluated, no significant difference was found
in terms of gender.

As regards educational status, patients who had at least high
school education responded "yes" to the questions about
whether the surgical procedure can be performed without

Table 1. Demographic characteristics of the participants
Questions Answers n %
Male 76 64.4
Gender
Female 42 36.6
Mean age 55.6+15.3
) Married 101 | 85.6
Marital status
Bachelor 17 14.4
Primary school 92 78
Level O.f High school 20 16.9
education
University 6 5.1
Unoccupied/retired 76 64.4
Occupation Employee 39 33.1
Student 3 25
Ureterorenoscopy 51 43.2
) Percutaneous nephrolithotripsy 25 21.2
Interver_1t|on to Double J stent insertion 21 17.8
be applied to
patients Retrograde intrarenal surgery 18 15.3
Endoscopic approach to urethral 3 2.5
stricture
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Table 2. Other questionnaire responses by the participants

Questions Answers n %
Plain X-ray 70 | 593
usG 2 1.7
CT 3 2.5
Which of the following MRI n 9.3
ex;m;pat;ons uses Plain X-ray + CT + 5 4.2
radiations Fluoroscopy
Plain X-ray + CT + 1 0.8
Fluoroscopy + MRI + USG
No idea 1 0.8
Do you know the Yes 103 | 87.3
planned procedure? No 15 | 12.7
Do you know whether Yes 43 | 36.4
the plan_ne_d procedure No 75 1636
uses radiation?
Can the planned Yes 15 | 12.7
procedure be applied N 27 |29
without a radiation- ° . 9
emitting device? No idea 76 | 64.4
What is the risk if the She/he knew 15 [ 12.7
planned procedure
is applied without a .
radiation-emitting Did not know 103 | 87.3
device?
Have you ever received Yes 60 | 50.8
information on the
harmful effects of No 56 | 475
radiation? No idea 2 1.7
Yes 8 6.8
Is there an age limit for
the planned procedure? No 36 | 305
No idea 74 | 62.7
Is the frequent repetition Yes 26 | 220
of the planned procedure | No 8 6.8
harmful? No idea 84 | 71.2
Have you had imaging Yes 108 | 91.5
containing radiation in
the last 1 month? No 10185
Can the planned Yes 4 3.4
procedure be applied to a | No 45 | 38.1
pregnant patient? No idea 69 | 585
Do you have radiation- Yes 57 | 483
emitting devices in your | No 41 | 347
i ? .
environment; No idea 20 | 169
Which of our organs She/he knew 36 | 305
does radiation exposure Did not know 82 1695
affect most?
Do you know what this Yes 82 |69.5
sigh means?
@ No 36 | 305

USG: Ultrasonography, CT: Computer tomography, MRI: Magnetic resonance imaging
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radiation and whether they knew about the negative effects
of radiation, whereas most of the patients who had at least
primary school said “no" (p=0.05 and p=0.036, respectively).
Answers to other questions did not appear to be affected by the
educational background.

Considering the working status of the patients, 97.4% of those
who were unemployed/retired responded “no" to the question
“Can the planned procedure be applied without a radiation-
emitting device?" and the result was significant (p=0.018). The
answers given to other questions were not significantly different
according to the occupational groups.

The relationship of the answers with age, gender, educational
status, and occupation is summarized in Table 3.

Discussion

With the widespread use of X-rays in medical applications
and the emergence of the harmful effects of radiation, the
need for awareness regarding protection from radiation has
intensified. At present, fluoroscopy, which is an important
source of X-rays, is widely used in the endourology clinic.
Although radiation exposure in medical devices is minimized
by technology, it is not completely negligible. The International
Commission on Radiological Protection considers that
lowering the dose of radiation rarely carries a risk of cancer
(5). Therefore, the importance of complying with the “as low
as reasonably achievable principle” is emphasized. Patients
with nephrolithiasis having a recurrence rate of approximately
50.0% within 5 years are more likely to be exposed to radiation
recurrently (2). According to Ferrandino et al. (6), considering
the lifetime risk of developing cancer to be 0.15% by radiation
used for one session in patients with stones, it is inevitable to
take precautions in this regard.

Studies have evaluated the levels of knowledge of patients
about radiation, and most of the patients evaluated were those
in the radiology outpatient clinic and emergency room (7-9). In
general, the awareness levels of the patients were low.

To our knowledge, this cross-sectional study is the first to
evaluate the awareness of ionizing radiation among patients
hospitalized in a urology clinic. Although the answers may not
be satisfactory, the responses appear to be influenced by the
educational background, so there is a need to further focus on
education.

In the study by Ceylan et al. (7), most of the patients stated that
ultrasonography and magnetic resonance imaging contained
radiation. In our study, only 4.2% of the patients knew accurately
the examinations using radiation. In addition, 49.7% of the
patients did not receive training on the effects of radiation.
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Table 3. Relationship of the answers with age, gender, educational status, and occupation

Questions n* p
o 65> 33 (38.4%)
Do you know whether the planned procedure uses radiation? 0.525
65< 10 (31.3%)
Can the planned procedure be applied without a radiation-emitting 65> 15 (17.4%) 0.006
device? 65< 0 ’
Age (years) 0
What is the risk if the planned procedure is applied without a 65> 14 (16.3%) 0.066
radiation-emitting device? 65< 1(3.1%) )
Have you ever received information on the harmful effects of 65> 49 (57.0%) 0.027
radiation? 65< 11 (34.4%) '
o women 11 (25.6%)
Do you know whether the planned procedure uses radiation? 0.063
men 32 (74.4%)
Can the planned procedure be applied without a radiation-emitting | WOmMenN 1(6.7%) 0.049
device? men 14 (93.3%) '
Gender
What is the risk if the planned procedure is applied without a women 1(6.7%) 0018
radiation-emitting device? men 14 (93.3%) '
Have you ever received information on the harmful effects of women 17 (28.3%) 0,043
radiation? men 43 (71.7%) '
. a 63 (84.0%)
Do you know whether the planned procedure uses radiation? 0.250
b 40 (93.0%)
Can the planned procedure be applied without a radiation-emitting | @ 6 (8.0%) 0,027
_ device? b 9 (20.0%) ’
Educational status
What is the risk if the planned procedure is applied without a a 6 (8.0%) 0.05
radiation-emitting device? b 9 (20.9%) '
_ o o a 31 (41.3%)
Have you ever received training on the harmful effects of radiation? 0.036
b 29 (67.4%)
C 36 (92.3%)
Do you know whether the planned procedure uses radiation? d 64 (84.2%) 0.398
e 3 (100.0%)
_ _ o o c 8 (20.5%)
Can‘ the planned procedure be applied without a radiation-emitting d 6 (7.9%) 0.055
device?
, e 1(33.3%)
Occupation
c 10 (25.6%)
Wh?t is the ”.Sk.'f the planned procedure is applied without a d 4 (5.3%) 0018
radiation-emitting device?
e 1(33.3%)
C 24 (61.5%)
Ha\{e you ever received information on the harmful effects of d 33 (43.4%) 0.661
radiation?
e 3 (100%)

p<0.05 significant, *: Correct answers, a: At least primary education, b: At least high school education, c: Employed, d: Unemployed|retired, e: Student

Unsurprisingly, 47.5% of the patients did not know the harms
of radiation and 1.7% were unaware of the subject. Sweetman
and Bernard (10) emphasized that the level of knowledge
about the harmful effects of radiation is affected by age and
education. Similarly, in our study, the level of knowledge about
the harmful effects of radiation is high in the YA group with a
higher education level.

In the study by Ceylan et al. (7), 28.8% of the patients gave a
negative answer to the question of whether there is a radiation-
emitting device in their environment. In parallel with this study,
a significant portion of our patients is also unaware of whether
such a radiation source exists in their environment, regardless
of their age, gender, education level, and occupation. Again, in
the study by Ceylan et al. (7), 56.4% of the patients gave correct
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answers when they were shown a “radiation warning sign."
Similarly, in our study, 69.5% of the patients correctly stated
the meaning of the radiation warning sign shown to them,
regardless of their age, gender, education level, and occupation.

According to the model established by the Biological Effects of
lonizing Radiation Subcommittee of the U.S. National Institute
of Science, any amount of radiation carries a risk of cancer.
Based on this model, 1 in 1000 patients per 10 mSv effective
dose would eventually develop radiation-induced cancer,
regardless of their age or gender (11,12).

We are exposed to 2-3 mSv of natural radiation per year,
depending on the region we are in (10). Thus, it is inevitable to
reduce radiation exposure as much as possible. In recent years,
technical developments in medical imaging have provided a
large degree of control (10). However, considering that cancer
development takes years, we cannot rely on this issue.

When the patients were asked whether the planned procedure
uses radiation, the majority of the patients said "no.” Again, the
majority of them stated that they did not know the resulting
damage if radiation was not used in the planned procedure.
When they were asked whether repeating the planned procedure
carries a risk, there is an age limit for the planned procedure,
and the procedure can be applied to pregnant women, the
majority of the patients responded negatively regardless of their
age, gender, education, and profession. However, considering
that the majority of the patients were unaware of whether the
planned procedure uses radiation, the negative responses given
by the patients also indicate that they are not fully informed of
the planned procedure.

Physicians have the legal and ethical obligation to adequately
inform and educate patients so that patients can make decisions
about their medical treatment (13-15). It is also possible
to add the threshold risk values of an application to these
laws. The radiation-induced effects of certain diagnostic and
interventional procedures may well exceed this threshold. Many
studies have observed that patients are generally uninformed
about the risk involved in radiation and alternative procedures
(16,17). Ceylan et al. (7) stated that 40.9% of the patients
did not receive information from their physicians about the
planned procedure. Likewise, Fartum et al. (18) received a similar
response from the majority of their patients. However, in a study
conducted by Karsli et al. (19) on physicians, most of them stated
that consent should be obtained from patients in terms of the
risk of cancer development before performing examinations
involving radiation. Although it was not specifically asked in
our study, the answers indicate that the patients did not receive
sufficient information about the planned procedures from their
physicians.

160

Study Limitations

This study has some limitations. First, the small number of
patients prevents us to make sufficient inferences. Second,
administering the questionnaire in preoperative hospital
conditions may have put pressure on the patients to answer the
questions. In addition, conducting a preoperative questionnaire
survey prohibited us from distinguishing whether the patients
had received information on radiation before or they obtained
it right before surgery. Therefore, we think that a survey to be
conducted at the time of diagnosis or follow-up can provide
a better perspective. Finally, the heterogeneity of the patients
limited the interpretation of our results. Thus, more accurate
results can be obtained with multicenter studies conducted on
a large number of patients with homogeneous characteristics.

Conclusion

In today's science, although endourological interventions have
been developed to cause less trauma to the patients, they are not
completely free of risk. Moreover, the risks of radiation used in
imaging should not be ignored. Providing more information so
that patients can take this risk into account when making their
decision about the procedure is a legal obligation, apart from
being an ethical responsibility. In addition, patients who have
received detailed information about the planned procedure and
planned imaging method also have the opportunity to search
for alternative treatment approaches and thus guide physicians.
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Factors Influencing the Success of Shock Wave Lithotripsy Treatment
for Urinary System Stone Disease in Children Aged 0-2
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What’s known on the subject? and What does the study add?

Shock wave lithotripsy (SWL) is a safe minimally invasive method that has been used for many years in the treatment of urinary system stone
disease. It can also be used with high success and low morbidity in infants. In the presence of a single stone within the indications of SWL,
higher success can be achieved with SWL in infants.

A b st C T

Objective: Factors that may influence the efficiency and reliability of shock wave lithotripsy have been examined in the treatment of stone disease
in patients aged 0-2.

Materials and Methods: The data of 149 patients treated with shock wave lithotripsy in our clinic between the ages of 0 and 2 years were
evaluated retrospectively. Factors for predicting success in terms of overall stone-free rate were analyzed using univariate and multivariate analyses.
Results: The mean age of the group was 14.39+4.56 months. The stone-free status was achieved in 102 (70.5%) patients in the first session, 15
(65.2%) of 23 patients in the second session, and 2 (50%) of 4 patients in the third session. Thus, 122 (81.9%) of the children were stone-free after
shock wave lithotripsy at an average of 10.01+11.34 months of follow-up. The mean stone size was 8.66+3.47 mm. Moreover, smaller stone size and
single stones were found to be significant predictors of treatment success (p=0.007 and p<0.001, respectively). Additionally, it was determined that
the single number of stones had a positive effect on treatment success in multivariable analysis (area under the curve=0.683, p=0.002). There were
no major complications observed.

Conclusion: Our study has shown that shock wave lithotripsy can be used with high success and low morbidity in the treatment of urinary system
stone disease in children aged 0-2, especially in the presence of a single stone.

Keywords: Urinary calculi, lithotripsy, infant, morbidity

adverse effects on the developing organ systems in children.
However, subsequent studies have shown that the use of SWLin
the treatment of kidney stones in children is a safe and effective
method (3,4).

Introduction

While the prevalence and characteristics of stone disease in
children vary greatly depending on geographical factors, it

is also influenced by environmental factors in the same way When compared to adults, infants have a higher frequency

that other chronic diseases (1,2). Given the delicate nature of of metabolic and anatomical anomalies, which affect the

childhood, urologists prefer minimally invasive methods for the
treatment of pediatric urolithiasis. However, the use of shock
wave lithotripsy (SWL) therapy, which is one of these alternatives,
started with a delay in children, despite its widespread use
in adults. The reason for this is the concern about potential

formation of stones and result in differences in treatment
selection and treatment outcomes (5). Furthermore, their small
anatomy and the fact that their modalities, such as percutaneous
nephrolithotomy and retrograde intrarenal surgery, require
long-term anesthesia, necessitate the development of even
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more minimally invasive methods. Since the use of SWL on small
groups, such as infants (0-23 months), raises concerns due to the
anatomical factors, the number of studies on its application is
limited. Therefore, the purpose of this study was to evaluate the
efficacy and safety of using SWL in the treatment of pediatric
urolithiasis in the 0-2 age group, as well as the factors affecting
the success of SWL.

Materials and Methods

In our study, we collected and analyzed data from 149 patients
aged 0-2 who underwent SWL for urolithiasis in our clinic
between January 2009 and September 2013. Patients with a
history of cystine stones and cystinuria, as well as those with
stones in more than one unit, were excluded from the study.
Preoperatively, all patients were evaluated with kidney function
tests, urinalysis, and urine culture.

Patients with urinary infections were underwent SWL after
treated with antibiotherapy. In the first stage, ultrasonography
+ direct urinary system radiography was used for the diagnosis
and treatment plan. In complex cases, unenhanced computed
tomography (CT) was preferred as a last resort for diagnostic
purposes. The stone size was accepted as the longest axis of the
stone in the imaging method.

Stone fragmentation was performed under sedoanalgesia
with the Siemens Lithostar Modularis® (Siemens AG,
Munich, Germany) device under ultrasonographic guidance.
Ultrasonography was used to assess the stone-free status of
the patients 2 and 4 weeks after treatment. Further, no residue
was approved as the criterion of treatment success. In the
control examinations, if the fragmentations were insufficient
and the patient was suitable for SWL indications, the SWL was
repeated until the third session, at the earliest 2 weeks after the
procedure. Factors that may affect the success of SWL in infants
were evaluated using univariate and multivariate analyses.

Statistical Analysis

Statistical analyses were performed on SPSS 17.0. In the 0-2
age group, gender (female, male), side (right, left), degree of
hydronephrosis (none to minimal, moderate to severe), number
of stones (single, multiple), stone size (<10 mm, >10 mm),
stone location (lower pole and off the lower pole), complaint
(symptomatic, asymptomatic), and previous intervention (yes,
no) parameters were evaluated, and their correlation with
success was investigated using the chi-square test. The best
predictive value for the stone size and age was determined
using receiver operating characteristic (ROC) curve analysis.
Using the logistic regression analysis, it was assessed whether
these correlations were independent or not. A p-value of <0.05
was regarded as significant.

Results

Table 1 shows the demographic information and clinical
characteristics of the patients who took part in the study. The
mean age of the 149 patients who underwent SWL between
the ages of 0 and 2 was 14.39+4.56 months. For a mean stone
size of 8.66+3.47 mm, 89 (60.9%) boys and 60 (31.1%) girls
were treated with SWL. One hundred thirty-five (90.6%) of the
patients had a single stone, with 22.1% of the stones located in
the lower pole. While the most common complaint was pain and
restlessness (40.20%), moderate-to-severe hydronephrosis was
detected in 31 (31.8%) of the patients at their first appointment.
The second session of SWL was conducted in 23 patients, and
the third session of SWL was conducted in 4 patients in the
patient group, with a median number of SWL sessions of 1 (1-
3). While stone-free status was achieved in 105 (70.5%) patients
in the first session, it was achieved in 15 (65.2%) of 23 patients
in the second session and in 2 (50%) of 4 patients in the third
session. In general, with a mean stone burden of 8.66+3.47 mm

Table 1. Demographic information and clinical characteristics
of the patients in the study group

Characteristics n=149
Gender, n (%)

Male 89 (60.9)
Female 60 (31.1)
Side, n (%)

Right 76 (51.1)
Left 73 (49.9)
Age (months) (mean + SD) 14.394+4.56
Hydronephrosis degree, n (%)

None-minimal 118 (79.2)
Moderate-severe 31 (31.8)
Number of stones, n (%)

Single 135 (90.6)
Multiple 14 (10.4)
Stone size, n (%)

<10 mm 125 (83.9)
>10 mm 24 (16.1)
Stone size (mm) (mean + SD) 8.66+3.47
Stone localization, n (%)

Upper pole 20 (13.4)
Middle pole 45 (30.2)
Lower pole 33(22.1)
Renal pelvis 39 (26.2)
Ureter 12 (8.1)
Complaint, n (%)

Pain-restlessness 60 (40.2)
Nausea-vomiting 12 (8.1)
Fever 39 (26.2)
Hematuria 1 (7.4)
Asymptomatic 27 (18.1)
Previous intervention, n (%) 30 (20.1)
SD: Standard deviation
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during a mean follow-up of 10.01+11.34 months, 122 (81.9%)
children in the patient group achieved stone-free status.

In a comparative analysis to determine the factors that may
affect SWL treatment in children aged 0-2, it was determined
that having a single stone (p<0.001) and a stone size smaller
than 10 mm (p=0.007) were statistically significant factors for
treatment success (Table 2). Following a multivariate analysis,
it was discovered that having a single stone had a significant
effect on success (odds ratio: 6.173, 95% confidence interval:
1.189-20.946, p=0.004) (Table 3).

Table 2. Determination of factors that may affect shock wave
lithotripsy therapy in the 0-2 age group with comparative
analysis

Stone-free | 1 uccessful
Parameter (n) status n (%) p

n (%) o
Gender
Female (60) 46 (76.7) 14 (23.3) 0.393
Male (89) 76 (85.4) 13 (14.6)
Side
Right (76) 60 (78.9) 16 (21.1) 0.636
Left (73) 62 (84.9) 11 (15.1)
Hydronephrosis grade
None-minimal (118) 97 (82.2) 21(17.8) 0.932
Moderate-severe (31) 25 (80.6) 6(19.4)
Number of stones
Single (135) 116 (85.9) 19 (14.1) <0.001
Multiple (14) 6 (42.9) 8 (57.1)
Stone size
<10 mm (125) 107 (85.6) 18 (14.4) 0.007*
>10 mm (24) 15 (62.5) 9 (37.5)
Stone localization
Lower pole 27 (81.3) 6(18.7) 0.992
Off the lower pole 95 (81.9) 21 (18.2)
Complaint
Symptomatic (122) 99 (81.1) 23 (18.9) 0.622
Asymptomatic (27) 23 (85.2) 4(14.8)
Presence of previous
intervention
Present (30) 25(833) | 5(167) 0223
Absent (119) 97 (81.5) 22 (18.5)
Total (149) 122 (81.9) 27 (22.1) -
‘p<0.05
Table 3. Multivariate analysis of the factors, which are found
significant in univariate analysis, which can affect SWL
treatment in infants

Odds | Confidence
ratio interval P

Number of stones 6.173 | 1.189-20.946 | 0.004
(single/multiple)
Stone size
(<10/>10 mm) 2.358 | 0.812-6.846 0.115
SWL: Shock wave lithotripsy
*p<0.05
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In the patient group, it was determined that 1.31+0.26 J of
average power was applied in the SWL procedure, with an
average number of shocks of 1.629+269. The best predictive
value of stone size in SWL in the 0-2 age group was found to
be 10 mm in the ROC analysis (area under the curve=0.683,
p=0.002) (Figure 1).

Receiver operating characteristic curve

08 -

064

Sensitivity

02/

00 T T T T T
02 04 06 08 10

1- specificity

Figure 1. Cut-off value of ROC analysis for stone size in 0-2 age group

ROC: Receiver operating characteristic

To evaluate the effect of age on success in stone fragmentation,
the study group's successful and unsuccessful groups were
compared. The average age was found to be 14.25+4.469
months in the successful group, whereas it was 15.04+5.004
in the unsuccessful group. It was found that age was not
statistically significant among the groups in SWL success
(p=0.304). Furthermore, ROC analysis did not yield a significant
predictive value.

When the patient group was evaluated in terms of complications,
seven patients had ureteral stents placed after SWL due to stone
tract. One patient was admitted to the hospital with a febrile
urinary tract infection and was treated with antibiotherapy.
There were no major complications during the perioperative
period. During the follow-up period, no patients developed
hypertension or proteinuria.

Discussion

According to the findings of our study, the use of SWL in infants
with urinary system stone disease appears to be effective and
safety. The high success and low morbidity rates of SWL treatment
should not be overlooked in the treatment of urolithiasis, which
has increased in recent years as a result of earlier diagnosis in
childhood and the impact of evolving health systems.

Today, concerns about SWL damaging immature kidney and
bone tissue are no longer valid. Studies based on animal
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experiments and long-term extensive patient experiences have
revealed that kidney development and function did not change
significantly following SWL (6,7). It has also been proved that
the success rate of SWL in children is comparable to that of
adults. Some studies show that SWL is more effective in children
than in adults, with stone-free state rates ranging from 60% to
nearly 100% in various studies (8,9). Aside from its success, the
main advantages of SWL for younger patients are that it does
not require long-term anesthesia like other surgical methods
and can be performed with short-term sedoanalgesia.

The physical characteristics of this patient group in the early
stages of childhood, the prevalence of anatomical anomalies,
and the elevated metabolic risk factors make urolithiasis
treatment challenging. Despite the fact that the number of
studies is limited, high success rates for the treatment of SWL in
infants have been identified. Younesi Rostami et al. (10) reported
in their study in 2011 that they provided 100% stone-free status
in infants with SWL. The high success rate was attributed to
the fact that the transmission of shock waves was higher in
infants due to their small body surface (10). Moreover, Turna et
al. (11) reported that they achieved high stone-free state rates
with SWL in infants, and they did not observe the occurrence of
hypertension or diabetes in either of the patients during their
midterm follow-up, implying that SWL can be used safely and
successfully in infants. In parallel with these studies, our study
supports that SWL can be used successfully in the 0-2 age group
with a relatively higher number of patients, compared to the
previous studies with a limited number of patients.

Estimating which patients will benefit from it and how
much they will benefit from it is just as critical as choosing a
treatment method. Generally, as the number of stones increases,
the treatment becomes more difficult, necessitating more
invasive procedures. In our study, patients with a single stone
in the 0-2 age group benefited more from the treatment than
those with multiple stones. Contrarily, the number of stones
was statistically proven to be the main factor influencing
SWL success. In their study, Tan et al. (12) reported that an
improvement in the number of stones was detrimental to the
success of SWL treatment in patients under the age of 16. The
same argument holds true for children aged 0-2, a subset of
pediatric patients.

According to common perception, stone size has a negative
effect on stone-free status in children, similar to adults. Thus,
Onal et al. (13) reported that stone size has a negative effect
on the success of SWL in children in their studies with a large
patient series. However, on the contrary, Ather and Noor (14)
also discovered in their studies that size has no effect on the
success of SWL in stones up to 30 mm. In our study, while the
stone size was found to be effective in the success of SWL in
univariate analysis, in multivariate analysis, similar to the study

of Ather and Noor (14), the size factor did not affect infants.
Nevertheless, due to the early diagnosis and small anatomy of
the kidneys in infants, the smaller stone size may be efficient in
reaching this outcome.

There have been few studies on the positive effect of age on
SWL. Lottmann et al. (15) reported the stone-free rate in SWL
as 87.5% in 16 infants and 71.4% in 7 patients aged 6-11 years,
emphasizing the positive effect of age on SWL. SWL has been
shown to be more effective at younger agesin a few other studies
(9). This could be because the skin-stone distance in pediatric
patients is shorter than in adults. However, in comparison to
other studies, our study group is more homogeneous in terms of
age. In other studies, the age factor is evaluated by years, but in
our study, the age factor was evaluated in months, which could
affect the outcome.

The evaluation of metabolic factorsisa crucial step in the general
principle of treatment of stone disease. Patients with metabolic
abnormalities, such as cystinuria, have a lower success rate of
SWL (16). It is obvious that the patient’s metabolic condition
and stone type should be considered when planning treatment
(17). Since our clinic is a referral center and some patients live
a long distance away, we were unable to obtain metabolic and
stone analysis data from all patients, and these results were not
be included in the assessment.

Aside from its high success rate, SWL appears to be a method
that can be used safety in the early stages of childhood in terms
of complications and side effects. More serious complications,
even though they are rare, have been reported in the literature
for the use of SWLin infants. In our study, no major complications
were observed in the short term in the 0-2 age group. Lu et
al. (8) reported a 6% incidence of the stone tract after the
use of SWL in infants in their meta-analysis. They concluded
in their meta-analysis that SWL preference in children can
be made without regard for the possibility of complications.
However, due to the patient group's features, procedures such
as retrograde intrarenal surgery, percutaneous nephrolithotomy,
and open surgery may be required due to complications, and
further treatment may be very difficult to implement in infants
(18). Therefore, SWL procedures in the 0-2 age group should be
performed in experienced clinics that are equipped to handle
any complications that may arise.

While SWL is a minimally invasive method, the potential long-
term consequences of SWLin groups vulnerable to environmental
factors, such as early childhood, should be considered. Long-
term complications, such as hypertension, diabetes, and
proteinuria, were not observed in any of our patients, despite
our short follow-up period. Many studies have already revealed
that SWL has no chronic effects, even with meta-analyses (7,19).
However, knowledge on the usage of SWL in young children
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is only beginning to grow. Due to the recurrent nature of the
stone disease, these patients should be closely monitored and
their metabolism thoroughly investigated. In terms of patient
follow-up and general health profiles, developing modern and
informatics-based applications is still very important, similar to
the follow-up of other chronic patients, given the circumstances
of our age (20).

Study Limitations

Our study has some limitations. Primarily, the study is
retrospective and does not include long-term results.
Furthermore, since our clinic serves as a reference center, the
results of metabolic and stone analyses could not be compiled
entirely. However, given the importance of the management of
stone disease in infants, we believe that our study can serve as a
model for future research. While not using CT, which is the most
sensitive tool for assessing stone-free status, may be considered
a limitation, due to its radioactive effects, tomography cannot
be used in all patients in this age group.

Conclusion

SWL is an important treatment option with high success and
low complication rates for infants with stone disease. The only
independent factor affecting the success of SWL is the number
of stones.
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Comparison of Shockwave Lithotripsy and Laser Ureterolithotripsy for
Ureteral Stones
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What’s known on the subject? and What does the study add?

Shockwave lithotripsy (SWL) has lost its popularity, relative to ureteroscopic lithotripsy (URS), due to enhanced endourological instruments.
SWL incurred increased costs due to the need for secondary interventions in many countries. SWL is one of the most successful treatment
methods when done by experienced person. Altough cost of SWL differs from country to country SWL is very cheap than URS in Turkish
health insurance policies.

Abstract T

Objective: This study aimed to compare shockwave lithotripsy (SWL) with ureteroscopic lithotripsy (URS) for ureteral stones in terms of stone-free
rates, complication rates, and overall treatment costs.

Materials and Methods: Data of 886 adult patients who underwent URS or SWL were retrospectively evaluated, of which 184 patients underwent
SWL and 702 underwent URS. The groups were compared in terms of patient characteristics, stone-free rates, complications, and costs.

Results: No significant differences were found between the groups in terms of age, gender, and relevant sides (p>0.05). A significant difference
was observed in favor of SWL for upper ureteral stones <10 mm regarding treatment success (p=0.018), and no significant difference was observed
between the two groups in terms of mid- and distal ureteral stones (p=1 and p=0.655, respectively). Complications were classified according to the
modified Clavien-Dindo grading system. No major complications were observed in the two groups, except for one patient with Clavien-Dindo grade
IVa complication. SWL was significantly more economical than URS (p<0.001).

Conclusion: The results of this study suggest that SWL can be recommended as the primary treatment option for upper ureteral stones <10 mm
because of its high stone-free rates and low overall costs.

Keywords: Ureteral stones, ureterorenoscopy, shockwave lithotripsy, holmium laser

Introduction secondary interventions are frequently required to achieve a

stone-free status. Therefore, in treating ureteral stones, SWL
Urinary stone disease is still one of the most commonly observed

problems of modern society (1). One-fifth of urinary system
stones are ureteral stones. Treatment methods of ureteral
stones include medical expulsive therapy (MET), ureteroscopic URS has become the treatment of choice because of its
lithotripsy (URS), shockwave lithotripsy (SWL), and open or  high efficacy and low complication rates for ureteral stones

is less preferred than other minimally invasive endourological

treatment methods.

laparoscopic procedures. The two most commonly performed independent of their location (4). According to the validated
procedures are SWL and URS (2). guidelines, URS is associated with higher stone-free rates than
SWL can be successfully performed without the need for SWL for ureteral stones of any size or position, except for
anesthesia in most cases (3). Although SWL has low morbidity, proximal ureteral stones.
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This study aimed to compare SWL and URS in patients presented
with ureteral stones according to their stone-free rates,
complication rates, and treatment costs.

Materials and Methods

We identified 886 patients who were diagnosed with ureteral
stones and who underwent either SWL or URS at Ege University
Faculty of Medicine in Turkey from January 2012 to January
2016. The patients were selected into groups consecutively,
while patients’ data were analyzed retrospectively. Of the
886 patients, 184 and 702 were treated with SWL and URS,
respectively. This study was derived from the corresponding
author's dissertation.

The following data were recorded for each patient: age, gender,
size, and location of the stones, periprocedural complications,
length of hospital stay, use and duration of Double J-stent (DJ
stent), stone-free rates, any secondary interventions, and overall
treatment costs covered by the Social Security Institution.
Patients were excluded if they were younger than 17 years, had
bilateral ureteral stones, had preoperative nephrostomy tubes,
were pregnant, had undergone unsuccessful surgery in another
clinic, had undergone surgery with a pneumatic probe, or did
not return for follow-up after the SWL or URS. Patients with
a transplanted kidney or presenting with urosepsis were also
excluded because any complications may be caused by the
treatment modality or the patients' existing comorbidity.

Preoperatively, direct urinary system radiography (DUSG),
ultrasonography, intravenous urography, and unenhanced
computed tomography (CT) were used as screening methods.

Ureteral stones were divided into three anatomical groups:
upper, middle, and lower. Stones were grouped according to
their localizations: stones located above the sacroiliac bone
are referred to as upper ureteral stones, stones located on the
same plane with the sacroiliac bone as mid-ureteral stones,
and stones located below the sacroiliac bone as lower ureteral
stones. In this study, each stone's longest measurable diameter
was accepted as the stone size.

SWL Technique

SWL was performed by using the Multimed Classic™ device.
Stones were examined using a C-arm fluoroscopy device. None
of the patients who underwent SWL received anesthesia. The
process was applied while the patient was in a supine position.
In this study, SWL was applied by a single experienced clinician.

In each session, 3.000 shockwaves were produced using 15-20
kV power. Following the first session, patients were called to
return after 10 days for DUSG follow-up. The second session
of SWL was not performed if the residual stones were <4 mm.
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These patients were treated with MET and advised to return for
follow-up 1 month later. Second and third SWL sessions were
performed on patients who had stones >4 mm in outpatient
visits. The mean number of sessions was 1.37 (1-3), and the
period between sessions was 7-10 days. Secondary treatment
options were applied to patients who were diagnosed with
stones >5 mm and did not benefit from SWL.

URS Technique

The ureteroscopy was performed under spinal or general
anesthesia. After positioning to lithotomy with appropriate
surgical coverage, a semirigid ureteroscope was engaged to the
bladder, and both ureteral orifices were observed. Ureteroscopy
was then performed in the suspected ureter under the guidance
of a 0.035-inch guidewire. Appropriate manipulations were
performed with a 7.5 F Karl Storz® ureteroscope to reach the
stones. The stones were then completely fragmented using a
SureFlex™ 550 micron Holmium YAG laser lithotripter device.
If ureterolithotripsy could not be performed because of the
narrow ureteral orifice, edema, hematuria, vision loss, mucosal
damage, or push-back of the stone, the process was delayed
for the second session by applying a DJ stent or nephrostomy
tube. For all patients whose stone removal process was left to
the second session, ureteroscopy was recorded as unsuccessful.
Patients were invited to return 3 weeks after the surgery, and
either a DUSG or an unenhanced CT was performed for residual
stones. The presence of stones <4 mm in the control X-ray or CT
image was accepted as stone-free. Secondary treatment options
were applied to patients with residual stones (>4 mm), whose
stones could not be reached because of the narrow ureter, and
if push-back of the stone to the kidney occurred.

Statistical Analysis

Statistical analyses were performed using SPSS Windows
version 22.0 statistical package. Descriptive statistics are
shown as percentages and medians of variables. Variables were
compared for the SWL and URS groups. A chi-square test was
used to compare numerical variables. If the variables did not fit
a normal distribution, the Mann-Whitney U test was applied.

Results were accepted as significant if the "p" value was <0.05.

Results

In the URS group, the mean age was 46 (17-89) years, and
the male/female ratio was 2.44 (498/204). In the SWL group,
the mean age was 46 (17-86) years, and the male/female
ratio was 2.22 (127/57). No significant difference was found
between the two groups regarding the mean age and male/
female ratio (p=0.436 and p=0.611, respectively). Demographic
data and distribution of stone dimensions for both groups are
summarized in Table 1.
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For ureteral stones <10 mm in the URS group, the stone-free
rates were 82.8% (n=77) in the proximal ureter, 87.5% (n=63)
in the mid-ureter, and 94.8% (n=73) in the distal ureter. In
the SWL group, for stones <10 mm, the stone-free rates were
97.6% in the proximal ureter, 86.7% in the mid-ureter, and
97.6% in the distal ureter. Compared with URS, SWL was more
effective in proximal ureteral stones <10 mm (p=0.018). No
significant difference was observed for stones <10 mm in the
mid- and distal ureters (p=1 and p=0.655, respectively). For
ureteral stones >10 mm, the success rates of URS were 84.4%
for proximal ureteral stones, 87.1% for mid-ureteral stones, and
93.4% for distal ureteral stones. For ureteral stones >10 mm,
the SWL success rates were 76.9% in the proximal ureter, 100%
in the mid-ureter, and 93.4% in the distal ureter. No significant
differences were found between URS and SWL regarding stone-
free rates for stones >10 mm (p=0.284, p=0.601, and p=1 for
the proximal, mid-, and distal ureters, respectively). Compared
with stone localization and dimension, treatment success rates
are summarized in Table 2.

Table 1. Demographic data of the patients and stone
characteristics

SWL URS p
Age 46 (17-86) | 46 (17-89) p=0.436*
Gender

Male, n (%) 127 (20.3) 498 (79.7) p=0.611"
Female, n (%) 57 (21.8) 204 (78.2)

Stone laterality

Right side, n (%) 92 (50) 361 (51.4) | p=0.731*
Left side, n (%) 92 (50) 341 (48.6)

Stone location

® Proximal, n (%) 94 (24.4) 292 (75.6)

e Mid, n (%) 24 (10.2) 212 (89.8) p<0.001**
e Distal, n (%) 66 (25) 198 (75)

Stone size (mm) 9 (5-22) 10 (5-30) | p=0.01*

‘Mann-Whitney U test, "Chi-square test, SWL: Shockwave lithotripsy, URS:
Ureteroscopic lithotripsy

Complications were classified according to the modified
Clavien-Dindo grading system. Intraoperative complications
were observed in two patients as Clavien-Dindo grade Illb
(ureteral perforation) and Clavien-Dindo grade IVa (ureteral
avulsion) for URS. In four patients, postoperative fever (Clavien-
Dindo grade Il) was observed. After the process, a DJ stent was
used in 673 patients, whereas it was not used in 29 patients.
The usage rate of DJ stent was 95.8%. The average removal time
of the DJ stent was 27.52 days. The average hospital stay was
1.15 days; in the URS group, 52 (7.4%) patients were discharged
on the same day of their procedure. The rate of steinstrasse
formation, as a possible complication of SWL, was 2.17% and
recorded as Clavien-Dindo grade lllb. All these patients had
undergone SWL for stone size >10 mm. Sepsis was not observed
in any patients after SWL. Data regarding minor complications,
such as hematuria and flank pain, were not available in the
study. In the SWL group, a J-stent was not used in any of the
patients, and all patients were discharged on the same day of
the treatment. A comparison of stent usage rates, complication
rates, and hospitalization time between the URS and SWL
groups is summarized in Table 3.

Overall treatment costs for URS and SWL were also analyzed.
While the average cost of URS was 131.25+35.46 euros (€), the
average cost of SWL was 28.1+11.2 €. The difference in costs
between the two groups was significant (p<0.001). A comparison
of the two groups according to the overall treatment costs is
summarized in Table 4.

Table 3. Comparison of complications, stent use, and duration
of hospital stay

SWL URS
DJ stent usage NA 673 (95.8%)
Removal time of the DJ stent NA 27.52/day
Patients discharged on the same day | 184 (100%) | 52 (7.4%)

Complications

Streinstrasse 4 (2.17%) NA

Postoperative fever NA 4 (0.5%)
Table 2. Stone-free rates according to the stone size and Ureteral avulsion NA 1(0.14%)
location -
- - Ureteral perforation NA 1 (0.14%)
Stone size | Stone location | SWL (n) URS (n) p
- SWL: Shockwave lithotripsy, URS: Ureteroscopic lithotripsy, DJ stent: Double J-stent

Proximal 40 (76.9%) | 168 (84.4%) | 0.284
>10 mm :

Mid 9 (100%) 122 (87.1%) | 0.601 Table 4. Overall costs of shockwave lithotripsy vs ureteroscopic

Distal 23 (95.8%) | 113 (93.4%) | 1.00 lithotripsy

Proximal 40 (97.6%) | 77 (82.8%) | 0.018 SWL (Euro) URS (Euro) p
<10mm - g 13(87.6%) | 63 (87.5%) | 1.00 Mean 354 142.8

Distal 41(97.6%) |73 (94.8%) | 0.655 Median 28.1 131.2 p<0.001
Chi-square test, SWL: Shockwave lithotripsy, URS: Ureteroscopic lithotripsy SD 11.23 35.4
(Table 2 shows the stone-free rates and the number of patients who were stone-free: :

166 and 782 patients in the SWL and URS groups were stone-free, respectively. The

remaining 104 patients required secondary treatment)

*Mann-Whitney U test, SD: Standard deviation, SWL: Shockwave lithotripsy, URS:
Ureteroscopic lithotripsy
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Discussion

Various treatment methods are available for ureteral stones.
In the selection of treatment, patient preference, physician
experience, and equipment availability play an important role.
Even if SWL and URS are the two most commonly performed
procedures, SWL has lost its popularity, relative to URS,
because of the high rates of secondary treatment it requires.
URS provides better stone-free rates with increasing reliability,
thanks to new, enhanced endourology instruments and parallel
advances in endoscopic imaging technology (5). A 2014 study
of 194,781 kidney stone treatments reported a fall in the ratio
of SWL preference from 69% to 34% -along with an increase in
URS preference from 25% to 59%- from 1991 to 2010 (6).

The current European Association of Urology guidelines have
recommended a treatment algorithm for ureteral stones. While
SWL was recommended as the first treatment option for upper
ureteral stones <10 mm, URS was recommended for distal
ureteral stones >10 mm. Therefore, for upper ureteral stones
>10 mm and distal ureteral stones <10 mm, neither treatment
modality was superior to the other (7).

In a prospective randomized study published in 2012, the stone-
free rates for SWL and URS of stones >10 mm in the upper ureter
were 35.7% and 62.5%, respectively (8). In a 2004 study of 82
patients, the stone-free rates for upper ureter stones >10 mm
were 92% and 61% for URS and SWL, respectively (9). A meta-
analysis reported a stone-free rate of 82.6% for URS in 746
patients with stone >10 mm in the upper ureter. Meanwhile, the
stone-free rate was 85.5% in 1.460 patients with stone <10 mm
in the upper ureter (10). Another meta-analysis revealed that
stones >10 mm are located at the upper ureter and that URS
had higher stone-free rates than did SWL (4). In our study, the
stone-free rates of SWL and URS for upper ureteral stones >10
mm were 76.9% and 84.4%, respectively. For stones <10 mm,
the rates were 97% and 82.8%, respectively.

In a study conducted on 156 patients with mid- and lower
ureteral stones, the SWL and URS stone-free rates were 5100
and 91%, respectively (11). In a retrospective study, the stone-
free rates following SWL and URS were 81% and 99% for lower
ureteral stones and 90% and 96% for mid-ureteral stones,
respectively (12).

In a meta-analysis of URS, stone-free rates for stones >10
mm were 85.2% for mid-ureteral stones and 90.9% for lower
ureteral stones. In the same study, the stone-free rates for
stones <10 mm were 90.8% for mid-ureteral stones and 95.2%
for lower ureteral stones (10).

In our study, the success rates for mid-ureteral stones >10 mm
using SWL and URS were 100% and 87.1%, respectively. For
stones <10 mm, the rates were 86.7% and 87.5%, respectively.
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For lower ureteral stones >10 mm, the SWL and URS success
rates were 95.8% and 93.4%, and for stones <10 mm, they were
97.6% and 94.8%, respectively. The success rate of SWL for mid-
ureteral stones >10 mm was 100% because of the low number
of patients (n=9).

In the literature, the total post-URS complication rate has ranged
from 9% to 25% (4,10,13). Early complications include renal
colic, hematuria, urinary infection, mucosal injuries, urinary
extravasation, ureteral perforation, and avulsion. In our review
of the literature, the more enhanced are the instruments used
in URS and the more experienced are the surgeons participating
in the intervention, the fewer complication rates are reported.

A study determined that the rates of mucosal injury, ureteral
perforation, ureteral avulsion, renal colic, and urosepsis were
1.5%, 1.7%, 0.1%, 2.2%, and 1.1%, respectively (13).

In our study, among patients who had undergone URS, four
patients had a postoperative fever (0.5%), one patient had
ureteral perforation (0.14%), and one patient had ureteral
avulsion (0.14%). These values were similar to those reported
in the literature.

Complications of SWL are very rarely reported in the literature
(0-6%) (14,15). The renal colic rate ranged from 2% to 4% (16),
and the sepsis rate ranged from 1% to 2.7% (17,18). The risk of
steinstrasse after SWL has ranged from 4% to 7% (19-21), and
the major risk factor is defined as the stone dimension (22). Wu
et al. (9) reported hematuria and flank pain as the most frequent
complications; no major complications were determined in the
study.

In the present study, steinstrasse formation was seen in 2.17% of
patients undergoing SWL. In all these patients, stone sizes were
>10 mm. After SWL, sepsis was not observed. The complication
rates were similar to those reported in the literature. One of
the most important factors that affect treatment choice is
the overall cost. Owing to the restrictions enforced by health
insurance companies in recent years, physicians tended to
shorten hospitalization time for all procedures. Several studies
have attempted to determine the most cost-effective treatment
method in patients diagnosed with ureteral stones.

A study conducted in Taiwan compared URS and SWL for distal
ureteral stones. The overall cost analysis results were 1.030
dollars for SWL and 956 dollars for URS (23). Both Francesca
et al. (24) and Kapoor et al. (25) have stated that URS was
less expensive than SWL as a treatment modality. In all three
studies, SWL incurred increased costs as it required secondary
interventions. However, in another study, the costs of SWL and
URS were comparable (26), and Bierkens et al. (12) found that
the treatment costs of SWL for distal and mid-ureteral stones
were lower than those of URS.
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In our study, the average treatment cost was significantly
lower in the SWL group, which included the cost of secondary
treatments. This finding contradicts those of most studies in the
literature. This controversial difference is due to a higher stone-
free rate after the initial procedure in our study, as well as to the
lower cost of SWL in Turkish health insurance policies.

Study Limitations

This study has some limitations. First, this retrospective study was
performed in a single center. Second, there is a discrepancy between
the numbers of patients in the two groups. The smaller size of the
SWL group was due to the preference of the patients (due to higher
rates of secondary interventions required in SWL than in URS) and
surgeons (due to being more experienced on URS).

Conclusion

The results of this study suggest that SWL can be recommended
as the primary treatment choice for upper ureteral stones <10
mm because of its high stone-free rate and low overall costs.

*This study was derived from the corresponding author's
dissertation.
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What’s known on the subject? and What does the study add?

Our study present the outcomes of an underused therapeutic tool on recurrent prostate cancer setting. Until RCTs are performed and
available, series such as ours may help to select the best candidates to perform salvage prostate cryotherapy.

Abstract T

Objective: This study aimed to analyze the outcomes of patients with recurrent prostate cancer (PCa) who received salvage cryotherapy (SC) in
our institution. Biochemical recurrence (BCR) after definitive radiotherapy or brachytherapy for PCa is usually managed with long-term androgen-
deprivation therapy (ADT). In selected cases, salvage therapies might delay ADT and its side effects.

Materials and Methods: All patients who received SC from 2014 to 2018 in our institution were evaluated retrospectively.

Results: A total of 17 patients were included, with a median age at SC of 72.0 (range 60-77) years. The median prostate-specific antigen (PSA)
before SC was 4.25 [interquartile range (IQR) 3.1-7.6] ng/mL. The median time to BCR was 18.8 (IQR 13.5-32.1) months after SC. The median PSA
nadir after SC was 0.49 (IQR 0.09-1.0) ng/mL. With a median follow-up of 43 (range, 11-78) months, 7 (41%) patients had a recurrence. Of those
patients, two received ADT, while others were managed conservatively. The biochemical progression-free survival (bPFS) time of patients with PSA
nadir <0.5 ng/mL was 56.0 vs. 22.5 months (log-rank test, p=0.012). Gleason score >8 at diagnosis and PSA before SC >8 ng/mL were also associated
with shorter bPFS (log-rank test, p<0.05). De novo urinary incontinence was reported in 5 (29.4%) patients. The 3- and 5-year PCa-specific survival
rates were 93.3% and 85.6%, respectively.

Conclusion: SC might be considered with acceptable oncological and functional results. Until randomized controlled trials are performed and
available, series such as ours may help widen our views on all therapeutic possibilities after primary treatment failure in PCa.

Keywords: Recurrent prostate cancer, biochemical recurrence, salvage prostate cryotherapy

Introduction

Prostate cancer (PCa) is the second most common cancer in Imaging is the cornerstone of proper staging, allowing

men worldwide and is currently the second cause of cancer-
related deaths in the USA and Europe (1). After primary curative
treatment with radical prostatectomy or radiotherapy (RT),
approximately 27%-530% of patients will experience biochemical
recurrence (BCR) (2). Biochemical failure after definitive RT or
brachytherapy (BT) is usually managed conservatively or with
long-term androgen-deprivation therapy (ADT), and only a
small proportion of the patients received salvage treatment (3).

distinguishing between local and distant recurrence and,
ultimately, selecting those who might benefit from local
treatment, such as radical prostatectomy, high-intensity focused
ultrasound (HIFU), or prostate cryoablation. Salvage cryotherapy
(SC) has gained increasing attention as it has a lower morbidity
rate than salvage radical prostatectomy (SRP) (4). In this study,
we aimed to report the oncological and functional outcomes of
SC in our institution.
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Materials and Methods

We reviewed medical records of 17 patients who submitted to
SC from 2014 to 2018 after PCa recurrence following low-dose
BT or RT.

The International Society of Urological Pathology (ISUP) grading
system was used to report all prostate biopsies (including
prognostic Gleason scores 1-5). Patients with PSA levels
increasing after RT or BT underwent multiparametric-prostate
magnetic resonance imaging (mpMRI), PET-prostate-specific
membrane antigen, and prostate transperineal template guided
mapping biopsy (TPMB), as appropriate. TPMB was performed
following the template proposed by Ginsburg Study Group, which
comprises a systematic distribution of prostatic cores in defined
sectors (anterior, middle, and posterior sectors), in number 4 from
the medial to the lateral in each sector and lobe (5).

After a multidisciplinary meeting, SC was offered to patients
with PSA level <20 ng/mL, with exclusive local PCa recurrence
and life expectancy superior to 10 years.

Salvage focal cryoablation (SFC) was defined as hemi-ablation
of a single lobe of the prostate, while salvage total cryoablation
(STC) included the whole gland. SFC was proposed to patients
with biopsy-proven unilateral recurrent PCa.

Cryoprobes were placed transperineally using a free-hand
technique under ultrasound guidance. Then, two freeze-thaw
cycles were performed with a urethral warming device to
prevent urethral tissue damage. Rapid freezing causes ice ball
formation, monitored by ultrasonography, reaching -40 °C in
the target zone. A thermal sensor was positioned in the pre-
rectal fatty tissue, and as soon as the temperature reached 0 °C,
passive thawing was started. Patients were discharged on day 1,
and the bladder catheter was removed on postoperative day 7.
Analgesics on-demand and an alpha-blocker for 30 days were
prescribed.

PSA levels and functional outcomes were assessed at 3, 6, and
12 months on the first year after surgery and then every 6
months. De novo urinary incontinence (Ul) was defined as the
use of any pad, and de novo sexual dysfunction was defined as
a new onset of erection inability during sexual intercourse, with
or without the use of inhibitors of phosphodiesterase type 5.

BCR was defined according to the Phoenix criteria (nadir PSA
plus 2 ng/ml) either following primary (first BCR) or salvage
(second BCR) therapies. The primary endpoint was biochemical
progression-free survival (bPFS) after SC. Additionally, the
overall survival and functional outcomes were assessed.

The institutional ethics committee conceded the approval for
data collection, analysis, and publication of this retrospective
study.
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Statistical Analysis

Statistical analyses were performed with SPSS version 24.
Categorical variables were compared using the chi-square test.
Survival curves were established using the Kaplan-Meier method
and compared using the log-rank test. Multivariable analysis
using the Cox proportional hazards model was performed to
evaluate the effect of risk factors on BCR after SC. In all tests,
p<0.05 was considered to indicate significance.

Results

Patient characteristics are listed in Table 1. A total of 17
patients were included, with a median age of 72 (range, 60-
77) years. Of those, 15 (88%) received primary RT and 2 (120%)
received BT. Nine patients from the RT group received adjuvant
ADT, and all had ISUP grade >3 or ISUP grade 2 with >5000
positive cores on prostate systematic biopsy. At diagnosis, the
median PSA level was 9.0 [interquartile range (IQR) 7.4-12.2]
ng/mlL, and 8 (47%) patients belonged to the high-risk group,
according to the D’Amico classification. The median time to the
first BCR was 77.0 (IQR 64.6-107.1) months. Two patients whose
diagnosis were based on prostate mpMRI did not undergo TMPB.
Eleven patients received STC, and six patients received SFC with
a median PSA level of 4.25 (IQR 70-74.6) ng/mL at the time
of the procedure. All patients stayed at the hospital stay for 2
days, and no major surgical complications were recorded. Two
cases of acute urinary retention were reported in the STC group,
which was managed conservatively. Long-term postoperative
complications are described in Table 2. Eight patients had post-
SC PSA nadir <0.5 ng/mL, with a median PSA nadir of 0.49 (IOR
0.09-1.0) ng/mL.

Figure 1 illustrates the Kaplan-Meier curve of bPFS after SC
of all patients. The 3-year and 5-year bPFS rates were 47.5%
and 17.8%, respectively. At a median follow-up of 43.2 (IQR
32.3-40.4) months, 7 (41%) patients experienced recurrence. Of
these patients, one was diagnosed with a regional lymph node
recurrence and received stereotactic body radiation therapy,
two patients received ADT, and the remaining patients were
managed conservatively. The median time to the second BCR
was 18.8 (IQR 13.5-32.1) months.

The bPFS times were significantly different according to the pre-
SC PSA level, with an estimated mean bPFS time of 46.1 months
in patients with pre-SC PSA level <8 ng/mL, compared with 18.8
months in patients with pre-SC PSA level <8 ng/mL (log-rank
test, p=0.03) (Figure 2a). Furthermore, the post-SC PSA nadir
>0.5 ng/mL was also associated with shorter bPFS, with a mean
of 22.5 months compared with 56.0 months of those with post-
SC PSA nadir <0.5 ng/mL (log-rank test, p=0.012) (Figure 2b).
ISUP >4 and clinical T-stage >3a at diagnosis and the extent of
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SC (STC vs. SFC) did not show significant difference regarding
bPFS (Log-rank test, p>0.05).

Table 3 lists the clinicopathological parameters that may predict
the second BCR as analyzed by univariate Cox regression
analysis.

As shown in the table, ISUP at diagnosis [>4; hazard ratio (HR)
9.51, 95% confidence interval (Cl) 1.32-68.80, p=0.026], time
to first BCR (<6; HR 2.22; 95% Cl 0.46-10.79, p=0.035), pre-

SC PSA (=8; HR 3.94, 95% Cl 1.04-14.99, p=0.044), and post-
SC PSA nadir (>0.5; HR 0.10, 95% CI 0.12-0.88, p=0.038) and
pathological T stage at diagnosis (>3a; HR 2.33, 95% CI 1.03-
5.29, p=0.043) were associated with the second BCR.

Multivariate Cox regression analysis was performed with the
time to the first BCR <6 years (HR 3.94, 95% Cl 0.65-23.94,
p=0.137), pre-SC PSA level >8 ng/mL (HR 5.05, 95% CI 0.63-

Table 2. Long-term complications

IQR: Interquartile range, PSA: Prostate-specific antigen, ISUP: International Society
of Urological Pathology, RT: Radiation therapy, BT: Brachytherapy, ADT: Androgen
deprivation therapy, BCR: Biochemical recurrence, Mo: months, SC: Salvage

cryotherapy

Long-term complications STC SFC Total
Table 1. Patient characteristics of our cohort of recurrent (n=11) |(n=6) | (n=17)
rostate cancer treated with salvage prostate cryothera D i i ti ,
p : r gep Y py ne(OZ()Jvo urinary incontinence 4(364) | 1(167) | 5(29.4)
Patient characteristics Total (n=17)
Age at SC, median (range), years 72 (60-77) 5(?(07())% erectile dysfunction, 101 |1067) | 2018
0
PSA at diagnosis, median (IQR), ng/mL 9.0 (7.4-12.2 - - -
DA 'gk - - ( 0) of ( ) Chronic perineal pain, n (%) 2(18.2) | 1(16.7) | 3(17.6)
mico risk at diagnosis, n (%) ( ) STC: Salvage total cryotherapy, SFC: Salvage focal cryotherapy
Low 3(17.6
Intermediate 6(35.3) Table 3. Univariate cox regression analysis of factors
High 8 (47.1) associated with bPFS of our study cohort
Clinical stage at diagnosis, n (%) Variables Category Univariate
Tic 5(29.4) HR 95% Cl p-value
T2a 5(294) Pathological <3avs>3a | 1.65 |032-860 | 055
T2c 3(17.6) T-stage
>3 4(23.5) High-risk DAmico | ¢ 4 089 |024-323 | 089
at diagnosis
ISUP grade at biopsy at diagnosis, n (%) T N
ime-to-1%-BCR

1 7 (41.2) (years) >6 vs <6 2.22 | 0.46-10.79 0.035
2 6353) PSA pre-SC <8 vs >8 394 |1.04-1499 |0.044
3 2 (11.8) (ng/mL)
>4 2(1.8) PSA-nadir post SC | <0.5vs >0.5 | 0.10 | 0.12-0.88 0.038

w1 ISUP: International Society of Urological Pathology, PSA: Prostate-specific antigen,
Type of 1*-line treatment BCR: Biochemical recurrence, SC: Salvage cryotherapy, HR: Hazard ratio, Cl: Confidence
RT 15 (88.2) interval
BT 2 (11.8)
Adjuvant ADT, n (%) 9 (52.9) 107
PSA-nadir post 1%-line treatment, median 0.5 (0.08-1.05)
(1QR), ng/mL il
Time to 15-PSA-nadir, median (IQR), mo 19.0 (11.5-31)
Time to 15-BCR, median (IQR), mo 77.0 (64.6-107.1) 8 gl
Cryotherapy, n (%) E
Whole-gland (STC) 11 (64.7) '_E'

0,4
Hemi-gland (SFC) 6 (35.3) a
PSA-pre SC, median (IQR), ng/mL 4.3 (3.1-7.6)
K 0.2 5-year bPFS:17,8%
PSA-nadir post SC, median (IQR), ng/mL 0.5 (0.09-1.0)
Time to 2"-PSA-nadir, median (IQR), mo 3.9 (3.0-7.0)
Time to 2™-BCR, median (IQR), mo 18.8 (13.5-32.1) i . . . . .
. . 00 20,00 40,00 60,00 80,00

Follow-up period, median (IQR), mo 43.2 (32.3-50.4) Time, months

Figure 1. Kaplan-Meier curves of the biochemical progression-free survival
of patients with recurrent prostate cancer treated with salvage cryotherapy
in our institution
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Figure 2. Kaplan-Meier curves of the biochemical progression-free survival of patients with recurrent prostate cancer treated with salvage cryotherapy (SC)
stratified according to pre-SC prostate-specific antigen (PSA) (<8 vs >8 ng/mL, log-rank test p=0.030) (a.) and post-SC PSA nadir (<0.5 vs >0.5 ng/mL, log-rank

test p=0.012) (b))

40.28, p=0.126), and PSA nadir >0.5 ng/mL (HR 0.51, 95% ClI
0.004-0.62, p=0.02) as covariates.

The 3- and 5-year PCa-specific survival rates were 93.3% and
85.6%, respectively. The PCa-specific mortality of the studied
population was 11% (n=2) with a mean survival time of 70.8
(SE=4.5) months.

Discussion

Over the past years, local salvage therapies for recurrent
PCa have gained increasing attention as they might provide
cancer control with minimal well-known side effects of ADT.
Nevertheless, consensus about the best candidates for salvage
treatment or the best approach isstill not established. The current
National Comprehensive Cancer Network guidelines suggest the
following selection criteria: original clinical stage T1-T2, Nx, or
NO, with pre-SC PSA level <10 ng/mL, no distant metastasis,
and a positive confirmatory biopsy (6). The European Urology
Association guidelines recommend SRP to patients with biopsy-
proven recurrent PCa and consider alternative therapies such as
HIFU or SC in the clinical trial setting. Although SRP remains the
standard of care, no strong evidence supported its widespread
use in this context (7). SRP carries significant morbidity with Ul
rate of 21%-90% and erectile dysfunction nearly in all patients
(8). Furthermore, surgical complications are more common in
SRP than in primary RP, such as urinary retention (25.3% vs
3.5%), urinary fistula (4.2% vs 0.06%), and rectal injury (9.2% vs
0.6%) (9). Cryoablation, also known as cryotherapy, has emerged
as a valid option to achieve cancer control and experience
fewer side effects. It involves the placement of probes within
the prostate, which will reach extremely low temperatures using
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argon. The procedure comprises at least two freeze-thaw cycles.
Rapid tissue freezing results in ice crystal formation and cell
death (10). The free-hand technique, compared with the grid-
template guided technique, allows the surgeon to make easier
adjustments of the cryoprobes and anatomical landmarks. The
main drawback of this technique is the requirement of a higher
level of operator's expertise in prostate ultrasound imaging (11).

In an attempt to decrease the possible side effects of
STC, namely, urinary retention (3.0%-8.5%), incontinence
(4.49%-13.0%), rectourethral fistula (0%-3.3%), and erectile
dysfunction (61.5%-100%) (11-13), investigators tried to apply
SFC in patients with biopsy-proven unilateral recurrence. The
technique was firstly described in 2008 by Eisenber (14).

In a study by Li et al. (15), SFC appears to be an effective
treatment with encouraging potency preservation. However,
SFC did not proved to be superior to STC regarding incontinence
and rectourethral fistula. In this study, we found a higher rate of
urinary acute retention and long-term Ul in STC (p>0.05).

Tan et al. (16) found no significant difference in bPFS between
the SFC and STC groups, after a median follow-up of 24 months,
reporting a low rate of acute urinary retention in the SFC group.

One of the major concerns about focal therapy in PCa is its
multifocality. Interestingly, recurrences after RT are more likely
to be found at the same site of the primary tumor as a single
index cancer (17), which when efficiently ablated reduces the
postoperative PSA level by >80% (11). Although the index lesion
is usually defined as the biopsy core with higher GS, radiation
induces histological changes that limit Gleason interpretation
in this setting (18) and can lead to a considerable false-positive
(up to 60%) and false-negative (up to 20%) rates (19). Despite
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these limitations, in our institution, all positive biopsy cores
were considered to define the candidates to SFC.

Another disadvantage of SFC is that, by leaving a prostate lobe
untreated, postoperative PSA might remain high even with
successful cancer control, which can be difficult for patient
follow-up.

The 5- and 10-year bPFS rates of prostate SC vary between
47% and 63% and 35% and 30%, respectively, based on
data published retrospectively (20,21). Early identification of
candidates to salvage therapies is important as the tendency to
delay treatment after recurrence appears to be associated with
higher failure rates (22). We report a 5-year bPFS rate of 17.8%,
which can indicate that a significant proportion of patients
had high pre-SC PSA levels. In our analysis, pre-SC PSA level >8
ng/mL was associated with a higher risk of tumor relapse with
shorter bPFS (18.8 vs 46.1 months). Furthermore, patients with
post-SC PSA nadir of >0.5 ng/mL showed inferior long-term
outcome results, being an independent risk factor for bPFS.

A review published in 2012 reported that pre-SC PSA level >10
ng/mL is a predictor of PSA failure post-SC, which is in line with
our results. Beyond that, PSA kinetics can be useful in predicting
local or systemic recurrences, as a longer PSA-doubling time
(>6-10 months) is associated with a higher likelihood of local
recurrence (23).

After a median follow-up of 43.2 months, only 2 (11.8%)
patients received ADT. The possibility of sparing patients from
the side effects of a non-curative treatment with ADT such as
depression, loss of libido, diabetes, metabolic syndrome, and
osteoporosis, is noteworthy (24).

Study Limitations

The main limitations of this study include its retrospective
design, small sample size, and heterogeneous cohort.

Conclusion

SC appears to be a valid choice of salvage treatment for
recurrent PCa with acceptable functional morbidity. Although
SC showed inferior oncological results (cancer-specific survival
and progression-free survival) to SRP, this disadvantage must
be weighed against better functional outcomes. The superiority
of SRP in a more durable biochemical control might be
explained by the effect of lymph node dissection on controlling
micrometastic disease and recurrence pattern of PCa, i.e. in
periurethral zone, which might be undertreated with SC. The
selection of patients is important to tailor salvage treatments in
recurrent PCa, and series such as ours may help widen our views
of an underused therapeutic method in recurrent PCa setting.
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What’s known on the subject? and What does the study add?

Prostate cancer is the most common male cancer, and staging is critical in the follow-up of its surgery. Predicting the pathological stage is
valuable in terms of both the surgical procedure and the risk of distant metastasis and biochemical recurrence in follow-up. Although high
prostate-specific antigen levels and high Gleason scores are generally associated with advanced stage, they actually pose a risk for increased
biochemical recurrence. Thus, research to predict the stage of the disease is promising. In our study, the relationship between the stage of the
disease and the level of CD47, a surface glycoprotein, was investigated. Although increased CD47 expression was detected in many cancer
types, no increase was found in our study compared to benign tissue. Since it is the first study on human prostate neoplasm cells, it will open
new horizons in this regard.

A st aCt T

Objective: Prostate cancer is one of the most important health problems that affect men. In our country, it is the second most common cancer and
cause of death due to the disease. Most studies conducted to predict the pathological stage of the disease before surgery have been unsuccessful. In
this study, we aimed to determine whether the level of CD47 glycoprotein expression would have a significant effect in predicting the pathological
stage of the disease.

Materials and Methods: One hundred-eight patients were included in our study. Seventy-two of the patients had previously undergone radical
prostatectomy and were divided into two homogenous groups with 36 patients in each, based on whether they had extraprostatic infiltration. The
control group included 36 patients who had undergone open prostatectomy and had pathologic results that revealed adenomatous hyperplasia.
Homogenization was achieved based on the randomization results of the groups. The three groups were compared in terms of immunohistochemical
expression levels of CD47.

Results: According to immunohistochemical analysis, there was no significant difference between the groups in terms of CD47 staining pattern
score. A significant correlation was found between the disease stage and Gleason score, consistently with the literature.

Conclusion: We found that CD47 expression level, which was the main purpose of our study, did not differ between malignant and benign
pathologies and was also independent from the stage of malignant pathology.

Keywords: Prostate adenocarcinoma, pathological stage, CD47 expression

Introduction Turkey. The incidence of PCa has increased rapidly since the

) o 1970s among men aged 50-59 years. This increase is due to
Prostate cancer (PCa) is one of the significant health problems . . .
. . . the development and widespread use of effective screening
in men. In Europe, approximately 2.9 million new cancer cases

are diagnosed annually, and PCa accounted for 12% of all methods. The incidence of PCa has increased from 35/100,000 in

cancers that affect men (1). PCa is the second most common 1973 to 105/100,000 in 1992 (1,2). At present, PCa has become
cancer among men and the cause of cancer-related death in a middle-aged disease. PCa has two classifications, namely,
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clinical and pathological classifications. In this study, we used
the pathological classification.

Studies focusing on different cancer mechanisms are being
conducted to improve the medical treatment of PCa. One of
these options is targeted anticancer therapy with biological
agents, and one of the possible anticancer immunotherapy
target steps is CD47 (3).

CD47 is a cell-surface glycoprotein that acts as a counter receptor
for SIRP-a, which plays a role in allowing the immune system to
recognize the body's own cells (4,5). CD 47, also called integrin-
related protein and Rh-related protein, was first described as a
protein that is eliminated in erythrocytes of patients with Rh
(-) hemolytic anemia (4). CD47 has two prominent roles. First,
CD47 prevents circulatory clearance by interacting with SIRPa
on phagocytic cells and generating a "do not eat me" signal for
erythrocytes that carry CD47 over the minimum required density
(6). While cells that have a low amount of CD47 or have a chemically
modified CD47 are marked for elimination by phagocytes,
malignant cells that carry increased levels of CD47 show resistance
to elimination (7). In this way, it is thought that antitumoral
immunity is buffered. Second, CD47 acts as a signal receptor. CD47
creates a signal by binding to thrombospondin-1 (TSP-1), causing
an increase in the level of intracellular calcium, and signalization
for cyclic nucleotides, integrins, and growth factors enables cell
regulation of its status, survivability, and resistance toward stress
(8,9). CD47 also plays a role in increased angiogenesis, which is
very important for the progression of malignancies by increasing
vascular endothelial growth factor expression (10).

CD47 isa promising checkpoint for cancer immunotherapy. While
it is normally expressed in all cells, its expression is increased in
malignancies. Studies have shown that specificinhibition of CD47
will stop cancer progression. These types of targeted therapies
in cancer treatment are frequently investigated today. In this
study, we investigated the relationship between pathological
stage and CD47 expression level in prostate adenocarcinoma,
which is the most common urological cancer. We predicted that
if an increased CD47 level is detected, therapies targeting this
step could be used to stop disease progression.

Materials and Methods

Study Design

A total of 108 patients were included in the study and divided
into three groups. Of these patients, 72 underwent radical
prostatectomy for PCa. While the pathological stage of the 36
patients was T2 (group 1), the other 36 had T3 disease (group 2).
The remaining 36 patients with open prostatectomy pathology
with benign prostatic hyperplasia (BPH) comprised the control
group (group 3). In this study, 36 recent pathology specimens,
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which were obtained since the start date of the study, were
included for each group. Patients diagnosed with any other
malignancies were excluded from the study. All patients were
compared in terms of demographic features, serum prostate-
specific antigen (PSA) levels, and CD47 immunohistochemical
staining patterns of surgical specimens.

The three groups were compared in terms of the CD47
immunohistochemical staining patterns of surgical specimens.
All radical prostatectomies were performed using the retropubic
method, while the transvesical technique was performed in
open prostatectomies.

PSA levels were measured using the chemiluminescence method
with the Unicel DxC 800 Synchron Clinical Biochemistry System
(Beckman Coulter, Brea, CA, USA), and the upper limit was
defined as 4 ng/dL.

Immunohistochemical Examination

In all patients, the avidin-biotin method was used as the
immunohistochemical staining system. For this purpose, 4 pm
sections of poly-L-lysine-coated slides were taken from the
paraffin blocks using a rotary microtome. The slides taken from
the sections were kept at 80 °C in an incubator for 30 min to
melt the paraffin. The slides removed from the incubator were
kept in xylol for 10 min. They were then rehydrated for 5 min
in three different alcohol concentrations ranging from 90% to
70%. The rehydrated slides were then kept in hydrogen peroxide
for 5 min and washed with distilled water. The slides removed
from the distilled water were then put in a microwave oven,
which contained a citrate buffer, for 5 min at 850 watts and
another 5 min at 500 watts. The slides were left to cool in a
citrate buffer, removed, and then washed with distilled water.
The slides were kept in phosphate-buffered solution (PBS) in two
separate series for 5 min. Tissue edges on the slides were marked
with a "PAP Pen." Edges of each slide were dried with drying
paper and placed in a humidity chamber with a perforated
cover. The slides to be stained for CD47 (Dako EnVision Catalog
No. 1046, Dako, Denmark) were dripped with two drops of these
dye's antibodies. The perforated cover was kept closed for 30
min, and antibodies were filtered with drying paper. They were
left for 5 min and placed into PBS. The slides were dried, and a
biotinylated link for streptavidin-horseradish peroxidase (HRP)/
AP (UltraVision Large Volume Detection System, Lab Vision
Corporation, San Francisco, CA, USA) was applied and kept for
10 min. After the biotinylated link for streptavidin-HRP/AP
was filtered, the samples were kept in PBS in two series for 5
min. The slides were then dried, dripped with streptavidin-HRP
solution, and set for 10 min. After the streptavidin-HRP solution
was strained, the slides were kept in PBS for 10 min and then left
to dry. At this step, 3,3-diaminobenzidine+chromogen solution
was prepared by applying two drops of chromogen solution into
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1 mL of (diaminobenzene) substrate and then dripped onto the
slides and kept for 5-7 min. The chromogen was filtered from
the slides and quickly washed.

For opposite staining, the slides were placed in Mayer's
hematoxylin for 1 min. The slides were passed through the
alcohol series and then dried in the incubator. They were then
removed, kept in xylol, dripped with Entellan, and covered. The
slides were immunohistochemically prepared using the methods
described above, and CD47 for each case was examined under
an Olympus BX51 Microscope (Shinjuku, Tokyo, Japan) and
graded using the process below. Brown staining in the nuclei
of tumor cells was accepted to indicate CD47 antigen positivity.

Staining was assessed in four categories:
0: No staining of tumor cells

1: <35% staining of tumor cells

2: 35%-709% staining of tumor cells

3: >700% staining of tumor cells

Accordingly, no staining (category 0) was considered negative,
while a staining intensity of categories 1-3 was considered
positive (Figure 1).

Ethical Consideration

Before the study started, ethics approval was received from the
local ethics committee of University of Health Sciences Turkiye,
Yiiksek Ihtisas Hospital in 2013. The study was conducted
following the ethical principles of the Declaration of Helsinki
(approval number: 307-13, data collection date: Jan - Jun 2014).

Statistical Analysis

Obtained data were statistically evaluated with SPSS version 17

- ., J‘m““‘i
AL XS AT ERA™: 5 AN

Figure 1. CD47 staining intensity categories: 0, no staining of tumor cells;
1, <35% staining of tumor cells (15x10-mm enlargement); 2, 35%-70%
staining of tumor cells (10x10-mm enlargement); 3, >70% staining of tumor
cells (5x10-mm enlargement)

(SPSS Inc., Chicago, IL, USA). The sample size was calculated;
if the true difference in the experimental and control means
is 1 of 3 (33%), we will need 36 experimental participants and
36 control participants to reject the null hypothesis and that
the population means of the experimental and control groups
are equal with probability (power) of 0.95. The type | error
probability associated with this test of null hypothesis was 0.05.
Pathological results of the three groups were compared.

Number, percentages, means, standard deviations, medians,
and minimum and maximum (min-max) values were used for
the descriptive statistics of the study. Kruskal-Wallis test was
performed for non-parametric and One-Way analysis of variance
was performed for parametric tests after Kolmogorov-Smirnov
normality test. When differences between independent groups
were significant, the groups that differed by Post-hoc tests were
identified. The results were expressed as median, minimum, and
maximum values; p<0.05 values were considered significant.
Tukey test was performed for post-hoc analysis.

Results

A total of 108 patients who were followed up in the urology
clinic of our hospital for PCa and BPH between 2012 and 2018
were included in this study. The demographic data of the three
groups were examined. The median age was 64.2+5.21 (min-
max, 57-73) in group 1, 63.7+4.73 (min-max, 53-76) in group 2,
and 66+6.12 (min-max, 5583) years in group 3. No significant
difference was found in age among the groups (p=0.187). As
regards PSA values, the median PSA value was 7.532+2.16 ng/
ml in group 1, 7.896+2.62 ng/mL in group 2, and 4.359+1.57
ng/mL in group 3. No significant difference was found between
groups 1 and 2 (p>0.5). However, a significant difference was
found between groups 1 and 3 and between groups 2 and 3
(p<0.001, p<0.001; respectively). A significant difference was
noted between groups 1 and 2 in terms of the Gleason score
(p=0.009). The median age, PSA, and Gleason values of the
groups are given in Table 1.

No significant difference was found among the groups in terms

Table 1. Age, PSA, and Gleason score results of the groups
Gleason
E:t?::‘i; (():) alg;; rs) PSA (ng/mL) score
(median)
Group 1 36 64.2+5.21 | 7.532+2.16 6 (6-8)
Group2 |36 63.7+4.73 | 7.896+2.62 6 (6-9)
Group3 |36 66.1+6.12 | 4.359+1.57 none
G1-G2: 0.752
p-value 0.187 G1-G3: <0.001 0.009
(G2-G3: <0.001
One-Way analysis of variance and Kruskal-Wallis test
PSA: Prostate-specific antigen
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of the CD47 staining pattern scores (p=0.468) (Table 2). The
distribution of the patients by CD47 staining scores is shown

Table 2. Results of groups according to CD47 staining pattern
scores

Score 0 | Score 1 | Score 2 | Score 3 | Average score
Group 1(n) | 6 9 15 6 1.58
Group 2 (n) | 4 15 13 4 1.47
Group 3 (n) | 4 12 16 4 1.56
p-value >0.05

Kruskal-Wallis test

Score 0 Score 1 Score 2 Score 3
= Group1 ™ Group1 ™ Group1

Figure 2. Distribution of the patientsin groups 1, 2, and 3 according to CD47
staining scores

in Figure 2.

Discussion

CD47 expression levels increase in malignancies, but in this
study, different CD47 expression levels in PCa were obtained.
Moreover, a similar immunohistochemical staining pattern was
observed in preparations with different cancer stages and in
BPH preparations.

Since PCa has a histologically heterogeneous structure, its
course varies (11). Therefore, various factors are effective in
determining its prognosis. The College of American Pathologists
has classified these prognostic factors into three categories.
Category | includes prognostic factors supported by literature
and affect the treatment course, including serum PSA level,
Gleason grade, pathologic stage, and surgical margins. Category
II'includes biological factors that have been studied in clinical
series. This category contains deoxyribonucleic acid (DNA) ploidy,
tumor volume, and histological subtypes. Category Il includes
lymph node infiltration, perineural invasion, evaluation of cell
proliferation, p53, and other factors not included in Categories
[ and Il (12,13).

Gleason grading system is currently used for histological grading
of PCa. The Gleason score correlates with the aggressiveness of
the disease, increased cell proliferation, aneuploid DNA content,
oncogene activation, and tumor suppressor gene mutation. As
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the score increases, the probability of the extracapsular spread
of the tumor increases, while seminal vesicle and pelvic lymph
node infiltration decreases the patient's survivability. While
the system’s prognostic value is high in Gleason scores of 2-4
and 8-10, the majority of the patients have a Gleason score of
5-7, which has a lower prognostic value (13). The International
Society of Urological Pathology system, which is based on
the Gleason score and graded 1-5, is recommended by the
guidelines. Although the Gleason score is one of the strongest
predictors of the biological behavior and metastasis potential of
adenocarcinoma, many studies have found that this score alone
cannot predict the clinical course (11,14). In the present study, a
significant relationship was found between Gleason scores and
pathological stage, which is consistent with the first opinion.

In recent years, intensive studies have attempted to predict the
disease course and to find new treatments. Immunotherapy has
been an important revolution in cancers. These immunotherapy
treatments are based on the blockade of checkpoints (15,16).
One of these checkpoints is CD47. CD47 is a glycoprotein with
a transmembrane receptor for the immunoglobulin superfamily.
CD47 sends phagocytic cells a "do not eat me" message, and
some studies have reported increased expression of CD47 in
tumor cells (4,5). Dysregulation of CD47 in malignancies was
put forward in the 1980s when ovarian tumor markers were
first defined (17). A few studies have identified increased CD47
expression levels in many malignancies, especially squamous cell
(head-neck, esophagus, and oral) cancers, hematologic cancers,
and renal cell carcinoma (18-20). This increase is detected in
other cells forming the microenvironment of the tumor, as well
as in tumor cells (21). Many studies have stated that a high
expression can be used as a diagnostic marker and a negative
prognostic factor (18,22). Some studies have also indicated that
the increased expression of CD47 increases the potential for
metastasis (23,24).

CDA47 inhibition can be achieved by applying specific antibodies.
Studies using these antibodies have found increased phagocytosis
of malignant cells and prolonged survival (25,26). Some studies
have also demonstrated that CD47 inhibition creates synergy
with other immune checkpoint inhibitors (16,27). This situation
is promising for targeted therapy using CD47 antibodies.

However, very few studies have focused on this subject
regarding PCa. Willingham et al. (28) examined CD47 expression
measured by flow cytometry in prostate tumor tissue obtained
from xenotransplanted rats, and they stated that CD47
expression increased in malignant tissue compared with normal
tissue. Similarly, another study found that while CD47 mRNA
expression increased in a cancer cell line in a PCa model, it
did not increase in normal tissues (29). Moreover, Vallbo and
Damber (30) used PCa models and found that, although TSP-
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1 and another immune receptor CD46 did not increase in
cancerous tissue, CD47 expression increased in BPH and tumor
tissues. However, they do not have a clear idea about the reason
for this increase. These three studies, which specifically focused
on PCa, have obtained different results.

In the present study, we obtained positive immunohistochemical
staining patterns for CD47 in both BPH and PCa tissues, similar
to the findings of Vallbo and Damber (30). Therefore, we believe
that CD47 expression level alone is not a tumor marker for PCa
and that changes in staining patterns do not have a prognostic
value in PCa. However, our control group was BPH tissue, not
normal prostate tissue. Since BPH is a benign neoplasm of the
prostate, in which normal prostate tissue without adenomatous
hyperplasia cannot be obtained, staining patterns may increase.

Our study is valuable because, to the best of our knowledge, it is
the first study of CD47 performed with PCa surgical specimens.
Although CD47 has limited use as a tumor marker because its
expression can be commonly detected in normal tissues, there is
a need for further examination and evaluation of this subject,
especially studies that focus on therapeutic treatments.

Study Limitations

The retrospective nature and the low number of patients were
the limitations of this study. Prospective and larger studies
are recommended. Autopsy series can be used to obtain tissue
samples from young men for the normal prostate.

Conclusion

As we have not found a difference in CD47 staining patterns in
both malignant and benign diseases, which were the main topic
of our study, we did not find a difference in staining patterns
between different malignant disease stages. There is a need for
broader case studies, especially conducted with humans, in light
of our results.
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Solitary Metastasis of Renal Cell Carcinoma to the Adrenal Gland:
Treatment Outcomes Following Laparoscopic Retroperitoneal
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What’s known on the subject? and What does the study add?

Solitary adrenal metastasis from primary renal cell carcinoma is rare, particularly when occurring in the contralateral adrenal gland.
Traditionally an open adrenalectomy has been the gold-standard treatment. This study introduces the use of a retroperitoneal laparoscopic
approach and reports on the perioperative and oncological outcomes of four patients who underwent this technique.

A bt aCt T

Objective: The oncological and survival benefits of adrenalectomy in patients with solitary adrenal metastasis following nephrectomy for renal cell
carcinoma (RCC) through the use of a retroperitoneal laparoscopic technique are not yet known. This study aimed to report the outcomes of patients
who have undergone laparoscopic retroperitoneal adrenalectomy for a solitary adrenal metastasis from primary RCC.

Materials and Methods: From a prospectively collected single-surgeon database of 307 upper tract retroperitoneal laparoscopic cases, four patients
underwent laparoscopic retroperitoneal adrenalectomy for solitary RCC metastasis between January 2015 and August 2020. Their clinical history,
pathology, and perioperative and oncological outcomes were reviewed.

Results: The mean age of the patients at initial nephrectomy was 61+10.8 years, and all had negative surgical margins. The median time to diagnosis
of adrenal metastasis was 52.6 (13.6-121.0) months. In three patients, metastasis to the adrenal gland contralateral to the original nephrectomy was
identified. All patients underwent retroperitoneal laparoscopic adrenalectomy, which confirmed metastatic RCC. All surgical margins were free of
disease. Within 90 days post-adrenalectomy, only one Clavien-Dindo grade 1 complication was recorded. One of the patients died from widespread
metastatic disease 45 months following his adrenalectomy. The remaining three patients remain cancer-free.

Conclusion: Solitary metastatic adrenal recurrence from RCC is rare. To our knowledge, this is the largest study that describes a laparoscopic
retroperitoneal approach in the removal of solitary adrenal metastatic RCC. This minimally invasive approach can be performed safely with low
perioperative complications and encouraging oncological outcomes.

Keywords: Renal cell carcinoma, adrenal metastasis, laparoscopic retroperitoneal adrenalectomy, outcomes

Introduction

Renal cell carcinoma (RCC) is the seventh most diagnosed
malignancy in Australia with approximately 4,000 new cases
annually (1). RCC can be an aggressive cancer because 1 in 3

patients develop distant metastatic disease following curative-

intent surgical extirpation (2). Common sites of RCC metastasis
include the lymph nodes, liver, lung, brain, and bones (3).
Metastasis to the adrenal glands following nephrectomy is
uncommon, and contralateral adrenal metastatic disease
is particularly rare. In autopsies of 400 patients who have
undergone nephrectomy for RCC, only 2.5% of the patients
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were identified to have metastatic disease in the contralateral
adrenal gland (4).

For benign adrenal disorders requiring adrenalectomy,
laparoscopic surgery is now the gold standard and can be
performed through transperitoneal or retroperitoneal approaches
(5). An open approach is still advocated for malignant adrenal
disease (6). The retroperitoneal laparoscopic approach is a new
technique that has potential advantages of lower morbidity
compared with both open and transperitoneal procedures.
Studies have shown that the retroperitoneal approach, where
intraperitoneal organs are avoided, results in reduced operating
time, reduced blood loss, superior postoperative pain scores, and
reduced length of stay (6-8). However, only a few studies have
described the use of this retroperitoneal approach in performing
adrenalectomy for solitary metastatic RCC in the adrenal gland.

At our center, a laparoscopic fellowship-trained urological
surgeon performs on average 27 retroperitoneal laparoscopic
upper tract cases per year over the last 11 years and performs
laparoscopic adrenalectomy also through a retroperitoneal
approach.

Materials and Methods

We reviewed a prospectively collected single-surgeon series of
retroperitoneal laparoscopic upper tract cases and identified four
patients undergoing laparoscopic retroperitoneal adrenalectomy
for solitary adrenal metastasis from RCC between 2015 and
2020. Demographic, clinical, and histopathological data were
retrospectively collected from electronic health records.

Ethics approval was obtained from the Hunter New England
Human Research Ethics Committee in conjunction with the
Central Coast Local Health District (2020/ETH02908).

Our technique for laparoscopic retroperitoneal adrenalectomy is
similar to previous descriptions (9,10). The patient is placed in a
lateral decubitus position with the operating table manipulated
to maximize the distance between the 12" rib and the iliac crest.
A four-port retroperitoneal technique is used with an initial 1.5-
cm skin incision made below the inferior edge of the tip of the
12% rib, where the muscle and fascial layers are bluntly entered
with finger dissection, to form a space for balloon insufflation
under vision, creating the retroperitoneal working space using
a Spacemaker™ Pro Access Dissector System. The balloon is
deflated, and a laparoscope is placed thereafter. Three other
laparoscopic ports are then placed parallel inferiorly to the 12"
rib in line with the primary port site incision (Figure 1). A 10-
mm Medtronic Endo Retract Il is used, Gerota's fascia is incised,
and the perinephric fat is dissected around the adrenal gland in
a "no-touch technique” of the adrenal gland. The adrenal vein
is double clipped and then divided, and the adrenal gland is
removed with a 10-mm Covidien Endocatch bag.
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Figure 1. Laparoscopic right retroperitoneal adrenalectomy approach: four-
port technique. The patient is placed in the lateral decubitus position. The 12t
rib and iliac crest are marked previously. The port for the balloon insufflation
device that creates the working space in the retroperitoneum is placed 1.5
cm below the 12" rib. Two 10-mm ports are placed anteriorly and parallel
with the iliac crest. These are used for dissection and retraction. A 5-mm port
is placed posterior to the camera port, in line with the posterior axillary line

Results

The operative and histopathological features of the primary RCC
removed for the patients with subsequent adrenal metastatic
disease are summarized in Table 1. Three of the four patients had
undergone laparoscopic radical nephrectomy, and one patient
had an open partial nephrectomy. All were pathologically
confirmed clear cell RCC with clear surgical margins.

The mean age of the four patients at initial nephrectomy was
61+10.8 years. The interval from nephrectomy to the diagnosis
of adrenal metastasis was 52.6 (13.6-121.0) months, as outlined
in Table 2. Three of the four patients were identified to have
metastatic disease in the adrenal gland on the contralateral side
to their initial nephrectomy.

All four patients were asymptomatic when metastatic diseases
were identified by routine surveillance computer tomography.
Figure 2 displays representative slices of the initial radiology of
the solitary adrenal tumors identified in four patients.

All four patients underwent retroperitoneal laparoscopic
adrenalectomy. Perioperative outcomes are described in Table 3.
The mean age and body mass index of the patients was 70+6.2
years and 38.3+4.3 kg/m?, respectively. The mean operating
time was 140+8.7 min. The mean estimated blood loss was
163+124.4 mL, and no blood transfusions and open conversions
were required. The mean hospital length of stay was 2.3+0.4
days. The procedures in three of the four patients were partly
performed by a trainee.

Postoperative complications were classified based on the
classification. Only one Clavien-Dindo grade 1 complication
was recorded within the 90-day postoperative period. This
involved superficial wound dehiscence at a laparoscopic
port site that required a community nurse for wound care.
Antibiotics were not prescribed. The wound was inspected 2
weeks postoperatively and had healed by secondary intention.
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Table 1. Histopathology of the primary renal cell carcinoma
Patient Age Sex Year of Operation Histopathology ISUP Staging Surgical
operation grade (TNM) margins
1 67 M 2016 Left transperitoneal Clear cell renal cell 3 pT3a, Nx, Clear
laparoscopic radical carcinoma Mx
nephrectomy
2 75 M 2015 Right retroperitoneal Clear cell renal cell 3 pT1a, Nx, Clear
laparoscopic nephrectomy | carcinoma Mx
3 55 M 2008 Right transperitoneal Clear cell renal cell 3 pT1b, Nx, Clear
nephrectomy carcinoma Mx
4 47 M 2002 Left open partial Clear cell renal cell 3 pT1b, Nx, Clear
nephrectomy carcinoma Mx
TNM: Tumor node metastasis, ISUP: International Society of Urologic Pathologists
Patient] ; Table 2. Detection of disease recurrence from initial
nephrectomy
Patient | Time from nephrectomy | Computed tomography finding
to identifiable adrenal
metastasis (months)
1 15.5 35-mm right contralateral
adrenal nodule
2 1.6 29-mm right ipsilateral adrenal
nodule
3 89.6 70-mm left contralateral
adrenal mass
4 152.3 32-mm right contralateral
adrenal mass
Table 3. Perioperative outcomes of laparoscopic
retroperitoneal adrenalectomy for metastatic RCC
Figure 2. Computed tomography surveillance revealing solitary adrenal Patient | Side Age BMI | Operative | Blood | Length
metastatic disease in the four patients, marked in yellow. Time of recurrence (kg/ | time loss of stay
and size of the adrenal mass detected were highly variable among patients m?) | (min) (mL) | (days)
No patients were reported to have had endocrine complications ! Right |7 39 | 155 50 3
as a result of adrenalectomy during this period. 2 Right | 77 32 135 50 2
. . 3 Left 72 38 | 135 350 2
Table 4 lists the pathology of the excised adrenal glands. All :
tumors were consistent with metastatic clear cell RCC and 4 Right 60 4] 135 200 2

International Society of Urologic Pathologists grade 3. All

surgical margins were clear.

Oncological outcomes are summarized in Table 5. At the time
of writing, three of the four patients are alive and remain
disease-free. Two patients underwent adjuvant chemotherapy
for suspected local
imaging. The patient who developed widespread metastatic

recurrence identified on surveillance
disease approximately 20 months post-adrenalectomy died.
This was discovered following a pathological fracture of the
right femur. The patient underwent adjuvant chemotherapy
and radiotherapy. From the time of diagnosis of the metastatic
disease, the patient survived another 25 months before he died.
The oncological outcomes of each patient are outlined in Table
5.

BMI: Body mass index, Min: Minimum, RCC: Renal cell carcinoma

Discussion

In this case series at our institution, solitary adrenal metastatic
RCC post-radical
encountered. This is consistent with the published literature, in

recurrence nephrectomy was rarely
which retroperitoneal laparoscopic adrenalectomy for solitary
adrenal RCC recurrence has not been well described. A dataset
of a small series showed the safety of this procedure. Of
interest, in our case series, the recurrence in three of the four
patients found in the contralateral adrenal gland reflects the
unpredictability of the disease. The underlying pathophysiology
of why the RCC spread to the contralateral adrenal gland is

unknown. It may be due to the rich blood supply of the organ in
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Table 4. Histopathological outcomes following laparoscopic retroperitoneal adrenalectomy

Patient Histopathology ISUP grade Tumor size (mm) Surgical margins
1 Metastatic clear cell renal cell carcinoma 3 25x15%22 Clear

2 Metastatic clear cell renal cell carcinoma 3 25x25x%27 Clear

3 Metastatic clear cell renal cell carcinoma 3 60x45x40 Clear

4 Metastatic clear cell renal cell carcinoma 3 45x23x13 Clear

ISUP: International Society of Urologic Pathologists

Table 5. Oncological outcomes following laparoscopic retroperitoneal adrenalectomy
Patient Local disease recurrence Distant disease recurrence Adjuvant chemotherapy or | Disease-free Overall
radiotherapy survival (months) | survival
1 Nil Nil No 5 5
2 Nil Nil No 35 35
3 Left adrenal mass 43x39x41 | Nil Chemotherapy 4 61 months -
mm within the surgical still alive
bed detected 4 months
postoperatively. No change
in size in 4 years of
surveillance
4 Nil Widespread metastatic Chemotherapy and 20 45 months
disease - pathological palliative radiotherapy
fracture of the right femur,
lytic lesions T8, T11, left
scapula, left femur, base of
the skull

conjunction with a possible affinity of the RCC cells to adrenal
tissues (11).

The nature of metastatic RCC is varied. Metastatic burden
heavily influences survival. The mean survival in patients with
heavy metastatic burden is approximately 11 months (12). In
patients with solitary metastasis, approximately 30% are alive
at 5 years (12). The role of local therapy for an oligometastatic
disease is unclear. Utsumi et al. (13) reported that surgery for
adrenal RCC metastasis achieved a curative outcome in 1 of 3
patients.

Although surgical management of solitary adrenal tumors
from metastatic RCC is advocated, there is no clear evidence
on how this should be performed-open or laparoscopic, and
if minimally invasive, transperitoneal or retroperitoneal.
Traditionally, open adrenalectomy was recommended for the
treatment of malignant adrenal lesions. To our knowledge, no
studies have compared retroperitoneal versus transperitoneal
laparoscopic surgery in the management of solitary adrenal RCC
metastasis. Studies of retroperitoneal against transperitoneal
laparoscopic renal surgery have shown improved perioperative
outcomes including blood loss, length of stay, and postoperative
complications (14). This is hypothesized as caused by the
earlier exposure of the critical anatomical structures gained
in a retroperitoneal approach and lower risk of injuring
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intraperitoneal organs plus avoidance of adhesions from
previous intra-abdominal surgery.

Several studies have now demonstrated comparable oncological
and survival outcomes of laparoscopic and open adrenalectomy
for patients with adrenal tumors, though not specifically
related to the retroperitoneal approach (15,16). In a meta-
analysis comparing transperitoneal laparoscopic adrenalectomy
with the retroperitoneal approach in the management of
pheochromocytoma in 145 patients, Jiang et al. (16) found that
that the retroperitoneal approach was superior (17). Patients
who underwent retroperitoneal laparoscopic adrenalectomy
were associated with shorter operating times, less intraoperative
blood loss,and ashorter duration of stay in hospital. No difference
was found in the postoperative complications between groups
(16). Chai et al. (17) performed a systematic review comparing
laparoscopic retroperitoneal, laparoscopic intraperitoneal, and
robotic adrenalectomy for adrenal tumors, but not specifically
for solitary adrenal RCC metastasis. The review suggested
that the laparoscopic retroperitoneal approach was superior
(17). In this study, the perioperative outcomes demonstrated
that this technique is associated with minimal blood loss and
short operating time and length of stay. To our knowledge, no
studies have compared the oncological outcomes and survival
of patients who have undergone laparoscopic retroperitoneal
adrenalectomy with other approaches. Survival outcomes
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at 5 years following removal of a solitary adrenal metastasis
from RCC varied between 14% and 38% (18). A systematic
review comparing disease-free survival, local recurrence, and
mortality between laparoscopic and open adrenalectomy
for adrenocortical carcinoma found no difference in these
outcomes (19).

Despite the rapid advancements in systemic chemotherapeutic
therapies for metastatic RCC, reports of long-term disease-free
survival for metastatic RCC are limited. Thus, the finding that 3
of 4 patients treated surgically for oligometastatic RCC remain
recurrence-free at the time of this study is promising.

To our knowledge, this is the largest case series of laparoscopic
retroperitoneal adrenalectomy for solitary RCC metastasis to
the adrenal gland. Our case series reports perioperative and
oncological outcomes over a median follow-up of 40 (20-53)
months. This study shows the technique to be safe with disease-
free survival comparable with published literature for other
extirpative techniques.

Study Limitations

This retrospective case series study provides data on a rare clinical
scenario managed by a surgical approach not widely utilized.
This study does not answer what is the optimal management
strategy for solitary RCC metastasis to the adrenal gland. Nor
does it provide evidence for this technique over other surgical
techniques in those electing for surgical intervention.

Although three of the cases were performed partly by trainees,
the operating time, blood loss, low perioperative complication
rate, length of stay, and absence of positive margins suggest
that this is a reproducible technique even for metastatic disease
in the adrenal gland. Ideally, larger, prospective randomized
studies will need to be undertaken to evaluate and compare
this technique against others-transperitoneal, open, and robot-
assisted techniques. However, these studies are difficult to
perform prospectively given the rare nature of isolated adrenal
RCC metastasis.

Conclusion

In this study, we have shown that laparoscopic retroperitoneal
adrenalectomy is a safe procedure for the management of
solitary adrenal metastatic disease from RCC. Although this is a
small series with no control arm, the oncological outcomes are
encouraging. Thus, randomized trials are needed to assess the
optimal management for solitary RCC metastasis to the adrenal
gland, in which surgical technique is optimal.
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What’s known on the subject? and What does the study add?

Transrectal ultrasound-guided prostate biopsy is the most commonly used procedure for the diagnosis of Prostate cancer. During prostate
biopsy, it causes pain and anxiety in patients. Although it is a commonly used procedure, a standard method of analgesia has not been
established. Although the combination of topical anesthesia and periprostatic nerve block is used frequently, it can sometimes be ineffective.
In our prospective study, we evaluated factors such as probe insertion, prostate biopsy cores and local anesthetic administration, and prostate
volume that affect pain in patients during biopsy. We aimed to find the most effective and comfortable analgesia combination for patients
during prostate biopsy.

A st aCt T

Objective: This study aimed to evaluate the effectivity of pain palliation with intrarectal local anesthesia (IRLA), periprostatic nerve block (PPNB),
apex nerve block (ANB), or their combination during transrectal ultrasound-guided (TRUS) prostate biopsy.

Materials and Methods: A total of 160 patients who underwent TRUS biopsy were included in this prospective study. Patients were divided
into three groups randomly: IRLA group (group 1, n=40), PPNB + IRLA group (group 2, n=60), and ANB + PPNB + IRLA group (group 3, n=60).
Visual analog scale (VAS) was used at three separate times during prostate biopsy: on insertion of the probe through the anal canal, during the
administration of anesthesia, and during needle biopsy. The pain palliation of each method was compared among the groups.

Results: No significant difference was observed in demographic features among the groups. However, biopsy-related pain was the highest in group
1 for each core, followed by group 2 and group 3 (p<0.05 for all core scores). The pain level felt with local anesthesia administration was higher
in group 3 than in group 2 and the lowest in group 1 (p<0.05). In addition, VAS scores were significantly higher in patients with large prostate,
especially in apical cores.

Conclusion: In prostate biopsy, ANB was more effective in reducing pain. ANB in patients with large prostate is considered to increase patient
satisfaction by decreasing pain scores, especially in apical cores.

Keywords: Transrectal ultrasound-guided prostate biopsy, periprostatic nerve block, apex nerve block, intrarectal local anesthesia

urologists is important to achieve successful treatment results
(4.5).

Introduction

Prostate cancer (PCa) has affected 1.1 million people in the last

few years and is the most common cancer worldwide, in which
15% of the total cases occur in men, compared with 8% in new
cases (1). Early diagnosis of PCa increases survival and decreases
morbidity (2,3). Therefore, rapid and early diagnosis of PCa by

Prostate biopsy is the gold standard method in cancer diagnosis.
The decision for prostate biopsy is based on the prostate-specific
antigen (PSA) level, suspicious digital rectal examination (DRE),
and/or imaging findings (6). At present, biopsy is performed in
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three ways: transperineal, transrectal, and magnetic resonance
imaging-targeted biopsy (6).

Transrectal ultrasound-guided (TRUS) prostate biopsy is the
most commonly used procedure for PCa diagnosis. Systematic
biopsy (8-16 cores) is recommended in TRUS prostate biopsy
(7). In the present study, 12-core biopsies of the prostate were
performed.

Most patients undergoing prostate biopsy perceive TRUS
prostate biopsy as a physically and psychologically traumatic
experience (8). If severe pain is felt during biopsy, an effective
biopsy cannot be performed, the risk of complications may
increase, and cancer diagnosis is missed (9). Thus, patient
compliance during the procedure is very important. Optimal
analgesia should be applied according to scientific findings
before TRUS prostate biopsy.

In the literature, many methods have been described for optimal
analgesia to the prostate, such as local blockade to the prostate,
parenteral analgesia, or sedoanalgesia (10-13). However, the
applicability of these methods in actual practice is difficult,
and none has become standardized. The clinicians determine
the most appropriate method based on their experience and
the pain threshold of the patient. Studies have reported that
local anesthetic agent application next to the nerve bundle
provides good pain control during anesthesia infiltration
with TRUS prostate biopsy (14). The European Association of
Urology recommends the combination of topical anesthesia and
periprostatic nerve block (PPNB) (6).

Thus, the primary aim of this study was to compare PPNB,
apex nerve block (ANB), and intrarectal local anesthesia (IRLA)
in terms of pain palliation during TRUS prostate biopsy. The
secondary aim was to determine which cores are painful for
the patient during biopsy and to investigate the efficacy of the
analgesic methods.

Materials and Methods

This study included patients who underwent TRUS prostate
biopsy between January 2018 and December 2020 because of
elevated PSA scores or suspicious DRE findings. The exclusion
criteria were as follows: age >80 years, bleeding diathesis,
anticoagulant use, metastatic cancer, cognitive function
impairment that hindered filling out of the visual analog scale
(VAS), rectal and/or anal pathology, previous use of an analgesic
drug, patients with PCa having perineural invasion, history of
prostate surgery, and biopsy with more than 12 cores. Informed
consent was obtained from the patients participating in the
study.

The participants, 160 in total, of this study were divided into
three groups: group 1 consisted of 40 patients who were
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administered IRLA, group 2 of 60 patients who received PPNB +
IRLA, and group 3 of 60 patients received ANB + PPNB + IRLA.
Patients were included indiscriminately into group 1, followed
by group 2, and then group 3. VAS was used to evaluate pain.
Pain severity was assessed based on the 1-10-point VAS. While
patients were undergoing a 12-core prostate biopsy, pain scores
were obtained at three different times for each group: during
probe placement through the anal canal, LA administration,
and biopsy. During biopsy, pain was recorded as VAS scores
according to the biopsy cores. Data were recorded at the end of
the procedure, and each patient was asked whether they would
like to undergo another biopsy.

In IRLA, a lubricant gel suspension containing 12.5 g of 1%
lidocaine was directly squeezed into the rectum through the
anus. In the left lateral decubitus position, a TRUS probe (BK
Pro-Focus Ultrasound Scanner) was inserted into the patients'
rectum to calculate the prostate volume (PV) in the longitudinal
and transverse planes, and their ultrasonographic views were
examined. The same amount of local analgesia was applied to
groups 2 and 3, regardless of the PV of the patients.

In PPNB, the triangle between the prostate base and the seminal
vesicle was visualized with TRUS support, and a total of 10 mL
of 1% lidocaine hydrochloride (5 mL each on the right side and
left side) was injected into the area where both neurovascular
bundles are located. The Denonvilier fascia was separated during
the injection, and the anesthetic agent filled into the tissue.

In ANB, 10 mL of 1% lidocaine hydrochloride (5 mL each on
the right side and left side) was injected into the apical region
of the prostate's surrounding apex. The biopsy procedure was
initiated 5 min after the application of the local anesthetic
agent. All patients received an antibiotic (Ciprofloxacin 500 mg)
for prophylaxis. Moreover, 18-gage automatic tru-cut biopsy
needles (Geotec ESTACORE®) compatible with the ultrasound
probe were used in the biopsy. The ultrasonography image was
aligned with the line guide showing the expected path of the
needle, the biopsy needle was advanced 0.5 cm, and a sample
from 1.5-cm tissue was taken. The biopsy specimen obtained
was added with 10% formol and sent separately for pathological
examination.

Ethics committee approval was obtained from the local ethics
committee of our tertiary center (2020/2463).

Statistical Analyses

SPSS 23.0 (IBM Corp. Armonk, NY, USA) program was used to
analyze the obtained data. Categorical variables are shown
as frequency and percentage, and continuous variables are
presented as average values. Chi-square analysis was used
for categorical variables, the independent t-test and Mann-
Whitney U test were used to compare two groups of continuous
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variables, and Kruskal-Wallis analysis was employed to compare
more than two groups. The analysis of variance test was used to
calculate the significance of the difference between the means
of multiple independent data. In all evaluations, p<0.05 was
considered the significant threshold level.

Results

In this study, the mean age of the patients was 64.3+7.6 years,
the mean PV was 48.18+17.1 mL, and the mean PSA level was
19.6+3.4 ng/mL. No significant difference in demographic data
was found (Table 1).

In this study, during the insertion of the ultrasound probe into
the rectum, the mean VAS scores were 2.56, 2.54, and 2.75
in group 1, group 2, and group 3, respectively. No significant
difference was noted among the groups (p=0.44).

Moreover, the average VAS scores for groups 1, 2, and 3 were
3.205, 2.24, and 1.52, respectively, which was significantly higher

in group 1 (p<0.05). Table 2 shows the VAS scores measured
separately for each core. The average VAS score in group 1 cores
was >3, and there was a moderate pain score (i.e., 3.205, 2.24,
and 1.52). In groups 2 and 3, a significant difference was noted
among the cores, but the VAS pain score indicated generally
mild pain. In groups 2 and 3, the greatest difference was found
between apical core biopsies (2.24 vs 1.52; p<0.05 for all apex
cores) (Table 2, Figure 1).

In terms of pain level felt during LA, the mean VAS score of
group 2 was 2.7 and that of group 3 was 3.55 (p<0.05).

After the procedure, 58.3% of the patients in group 1, 91% in
group 2, and 94.6% in group 3 were affirmative to the question
“Would you like to have another biopsy?" (group 1 vs group 2,
p<0.05; group 1 vs group 3, p<0.05; group 2 vs group 3, p=0.84).

As a subgroup analysis, we investigated the effect of PV on VAS
scores regardless of the group. The mean PV of the patients was
48.18 mL. When the patients were categorized according to
their PV as <48.1 mL and >48.1 mL, 80 patients had prostate

Table 1. Demographic features of the patients

Demographic features (mean + D) (mean + D) (mean + 50) 23
Age (mean + SD) 65.58+8.1 66.29+8.7 61.82+5.3 0.183
PSA (mean + SD) 20.09+7.3 12.20+2.3 26.91+7.2 0.172
Prostate volume (mL) (mean + SD) 49.31+15.2 48.84+16.8 46.79+18.5 0.740
\t/;]AeSrzcc(zLemo?nig:iriosnD(])f the ultrasound probe into 2.5641.3 2.5440.6 2.75+0.9 0.441
VAS score upon injection of local anesthesia (mean) | 0 2.70 3.55 p<0.05
VAS scores (mean) 3.20 2.24 1.52 p<0.05
Would you give your consent for another biopsy?

Yes 21 (58.3%) 51 (91%) 53 (94.6%) p<0.05
No 15 (41.7%) 5 (9%) 3 (5.4%)

VAS: Visual analog scale, SD: Standard deviation, PSA: Prostate-specific antigen

Table 2. Mean visual analog scale scores of the patients according to groups

Prostate biopsy cores Group 1 Group 2 Group 3 p-value
Right basal medial 2.33+0.8 1.52+0.6 1.18+0.5 <0.05
Right basal lateral 2.50+1.5 1.57+0.8 1.25+0.5 <0.05
Right mid-gland medial 3.31+1.6 1.86+0.7 1.48+0.8 <0.05
Right mid-gland lateral 3.06+1.6 1.88+0.7 1.50+0.7 <0.05
Right apex medial 4.33+1.8 291+1.4 1.84+1.0 <0.05
Right apex lateral 4.36+1.8 3.00+1.5 1.89+0.7 <0.05
Left basal medial 2.25+0.9 1.55+0.6 1.34+0.4 <0.05
Left basal lateral 2.14+0.9 1.59+0.8 1.30+0.5 <0.05
Left mid-gland medial 3.03+1.6 2.27+0.9 1.50+0.6 <0.05
Left mid-gland lateral 2.78+1.5 2.09+0.7 1.48+0.7 <0.05
Left apex medial 431+1.6 3.34+1.4 1.95+1 <0.05
Left apex lateral 4.06+16 3.30+1.7 1.90+1 <0.05
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Figure 1. Visual analog scale score changes among the groups

Table 3. Visual analog scale scores according to prostate
volume
Prostate biopsy cores <48 mL | >48 mL | p-value
Right basal medial 1.61 1.56 0.69
Right basal lateral 1.56 1.81 0.17
Right mid-gland medial 1.94 222 0.18
Right mid-gland lateral 1.94 2.12 0.35
Right apex medial 2.54 3.22 0.015
Right apex lateral 2.54 331 0.005
Left basal medial 1.61 1.56 0.74
Left basal lateral 1.48 1.69 0.12
Left mid-gland medial 1.98 238 0.05
Left mid-gland Lateral 1.84 2.16 0.08
Left apex medial 2.79 3.35 0.03
Left apex lateral 2.69 3.35 0.01
M RIGHT APEX MEDIAL
10 M RIGHT APEX LATERAL
M RIGHT MIDDLE MEDIAL
M RIGHT MIDDLE LATERAL
[CIRIGHT BASAL MEDIAL
8 o o M RIGHT BASAL LATERAL
M LEFT APEX MEDIAL
S 5 5 - o LEFT APEX LATERAL
B LEFT MIDDLE MEDIAL
M LEFT MIDDLE LATERAL
3 ° - ° * [ LEFT BASAL MEDIAL
‘ [JLEFT BASAL LATERAL
pr<48 gr pr>48 gr

Figure 2. Change in visual analog scale score according to the prostate
volume

<48.1 mL, and 68 patients had >48.1 mL (Table 3, Figure 2).
Those who had PV above the mean had significantly high VAS
score pain in the right apex medial, right apex lateral, left apex
medial, and left apex lateral (p=0.015, p=0.005, p=0.018, p=0.04,

respectively). No significant difference was found among other
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cores. When PV and VAS pain scores were compared, the pain
was generally mild in both groups, and comparable results were
obtained.

In this study, one patient in group 1 and two patients each
in group 2 and group 3 had urinary retention. Moreover, one
patient in group 1, two patients in group 2, and one patient
in group 3 had a fever. All these patients received medical
treatment.

Discussion

In this study, the pain level experienced by the patients was
measured not only during LA before TRUS prostate biopsy, but
also for each core separately. Thus, the effectiveness of each
LA providing the best analgesia for the separate cores was
determined. This prospective study determined that PPNB +
ANB significantly reduced pain not only in apical cores but also
in all cores. However, in this group, more pain was experienced
by the patients.

TRUS prostate biopsy is the standard procedure for the diagnosis
of PCa in urological practice. Studies have reported that an
increasing number of biopsies is accompanied by more severe
pain and discomfort (6,7). In a systematic biopsy, an extended
pattern, at least a 12-core biopsy is recommended (sextant
medial and lateral peripheral zones and lesion directed) by
the board (7,15). In this respect, in our urology clinic, prostate
biopsy from at least 12 cores is the standard procedure.

In many reviews, significant differences were reported in
pain perception in patients during prostate biopsy (14,16,17);
especially, the VAS score indicated not severe pain (VAS of
7-10). Even in control groups, the VAS score rarely comes to
an intermediate level. However, when the patients were asked
whether they would like to have a biopsy again, a positive
response was significant in the analgesic groups. This finding
indicates that patients’ anxiety from pain is reduced. However,
the more effectively the pain is reduced, the less anxiety is
evident (12,17).

Two factors are generally responsible for the pain that occurs
during biopsy. First, the pain that occurs during the insertion
of the ultrasound probe is caused by the stretching of the
anal muscle fibers, which is attributed to IRLA's anal muscle
fiber local relaxation and lubricant effect. It is an important
advantage of being non-invasive. Ozveri et al. (18) described the
pain between moderate and intolerable in 50% of the patients
who did not undergo IRLA before biopsy. In a meta-analysis,
IRLA is thought to decrease pain when compared with the
control group (12). However, the effect of IRLA on pain during
the biopsy is controversial. A study supported that IRLA alone
does not affect pain during biopsy (9). In general, IRLA was not
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the ideal type of anesthesia because it apparently could not
eliminate pain during prostate biopsy.

The second cause of pain is needle insertion during a prostate
biopsy. During biopsy, PPNB was more effective at reducing pain
than IRLA (12). Seymour et al. (19) stated that PPNB causes a
"bee sting"-like feeling. Moreover, Izol et al. (20) and Addla et
al. (21) reported that LA administration in TRUS biopsy is simple
and tolerable and reduces pain, and they recommend it during
biopsy. In the present study, the patients did not feel any severe
pain during PPNB.

Although PPNB causes pain relief during biopsy, it does not
affect pain caused by the insertion of the transrectal probe and
its movements in the rectum. Moreover, inferolateral prostate
nerves should pass close to the rectal wall and local absorption
from the anal mucosa should be rapid. PPNB + IRLA generates
less pain during probe manipulation and less pain in the rectal
wall and prostate during biopsy. As a result, IRLA + PPNB
provides better pain control than IRLA alone (22,23). In this
study, when IRLA was compared with IRLA + PPNB, significant
differences were found in the VAS scores in all cores. Some cores
demonstrated mild to moderate differences.

ANB is applied during biopsy for two reasons: blockage of
periprostatic sensory nerves that cross the apex and blockage of
the pain nerves coming from the rectum (12). However, studies
that have compared PPNB with ANB + PPNB are scarce and
have controversial results. In a previous study of 60 patients,
Khurana et al. (24) divided these patients according to the area
where the LA was administered: apical region (group 1), bilateral
basolateral region (group 2), and unilateral basolateral region
(group 3). They found that the least pain was recorded in the
group that received ANB, followed by the basolateral region. By
contrast, another study found no significant difference in pain
scores of patients undergoing PPNB and ANB (16). In the present
study, unlike other studies, we compared IRLA alone with IRLA +
PPNB + ANB and found a moderate difference in VAS scores in
all cores. Between group 2 and group 3, an average difference
of 1-2 points in VAS scores was noted in basal and middle
cores, showing a significant difference. The most important
difference was detected in apical core biopsies. It was effective
in reducing pain during apical biopsies. One of the results of
our study, except for the apical cores, is the decrease in the
VAS scores (even if it is low) during biopsy in other cores. We
think that with ANB, the LA administered in the prostate and
rectal mucosa increases the blockage of pain nerves, and the
efficiency of the periprostatic block is increased. Moreover, ANB
is found to be effective; during ANB, ultrasonography revealed
a crest under the mucosa and around the apex. This important
finding is reflected in our results.

Unlike other studies, we evaluated VAS scores during LA
injection. Especially, in ANB, the pain was significantly higher,
but when the patients were asked on having a biopsy again, they
provided a positive response, and this finding was significant in
groups 2 and 3. In the present study, as the number of local
anesthetics increases, pain does increase. Informing patients
about the pain that will occur during LA will be beneficial in
reducing the patient's anxiety and pain. In addition, the lack of
difference in response to re-biopsy between groups 2 and 3 may
be related to the lack of VAS score difference between other
cores, except for apical cores.

The relationship between PV and pain has not been defined
clearly in previous studies. Turgut et al. (25) could not define a
relationship between PV and pain during TRUS prostate biopsy.
Yun et al. (26) stated that patients with larger PVs felt more
pain during TRUS prostate biopsy. Additionally, Binggian et al.
(27) showed that IRLA and PPNB might be more beneficial in
patients with PV >48 mL. Giannari et al. (28) stated that patients
aged <65 years with PV >49 mL are more susceptible to pain
and should receive anesthesia.

In our subgroup analysis, we evaluated PV, and our average
PV is comparable with those of other studies. In this study,
we investigated the difference in VAS scores between cores
during biopsy according to the mean PV values. Statistically, we
noticed a difference between apical cores but not in other cores.
Thus, we can interpret that performing ANB in large prostate
may reduce pain in apical core biopsies compared with small
prostate. Moreover, studies evaluating the effectiveness of PV
and ANB on pain during prostate biopsy are needed.

During prostate biopsy, lidocaine, prilocaine, and rubivacaine
are the most frequently used local anesthetic agents in PPNB
and ANB. Although used in different doses in various studies,
generally, 5 or 10 mL of 1% lidocaine injection is preferred
(12,29). In the present study, 5 mL of 1% lidocaine was used
for each prostate lobe to maintain homogeneity. No serious
complications were reported in a meta-analysis comparing PPNB
with IRLA (17). Comparable rates in fever and urinary retention
were observed in both groups. The combined use of IRLA, PPNB,
and ANB was considered safe. In the present study, no difference
was found among the groups in terms of complications.

In a meta-analysis, pain during prostate biopsy varies between
mild and moderate levels, even in the placebo groups when
assessed by VAS scores. Severe pains are not seen. However, it
is important to reduce patient anxiety as well as pain in the
prostate biopsy and to biopsy the PCa zone. Biopsy should be
performed carefully from the prostate posterior, lateral, and
apex peripheral regions. Effective anesthesia of these sensitive
areas can potentially reduce pain; itis not only convenient to the
patient but also to urologists because they have the opportunity
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to perform multiple and effective biopsies. In the present study,
we recommend performing ANB with IRLA + PPNB.

Study Limitations

This study has some limitations. First, since the focus was pain,
heterogeneity cannot be ignored. Second, unlike other studies,
although pain was investigated for each core, no sufficient
evidence for an optimum analgesic method could be found.
Finally, no detailed perception of pain development with the
increase of cores could be obtained. Thus, more prospective
studies with good methodology are needed for the pain
experienced in the diverse cores.

Conclusion

In this prospective and randomized study, to reveal the difference
among blockage methods, each stage of TRUS prostate biopsy
starting with probe insertion, prostate biopsy cores, and local
anesthetic application was evaluated. As the number of local
anesthetics increases, pain becomes severe, especially during
ANB. However, IRLA + PPNB + ANB is considered to provide the
best analgesia in all cores.
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What’s known on the subject? and What does the study add?

Many clinical problems related to CKD disappear with dialysis treatment, ED complaints continue during the treatment period. ED in patients
with CKD is reported at a rate of 50-80% and the etiology of ED in this group is multifactorial. Concomitant systemic diseases are important.
One of the possible causes of ED in CKD patients is disorders in hypothalamic-pituitary-gonadal ax. As a result, abnormalities in many
hormonal values can be seen. With this study we show that elevated prolactin alone was not detected as the cause of erectile dysfunction
in dialysis patients.

Abstract T

Objective: This study aimed to evaluate the erectile function in patients undergoing dialysis due to chronic renal failure and ascertain the causes
of erectile dysfunction (ED).

Materials and Methods: Patients undergoing hemodialysis admitted to our outpatient clinic with an erectile function evaluation between February
and August 2019 were retrospectively investigated. The International Index of Erectile Function form erection scores, hormone levels, total dialysis
durations, libido, nocturnal erection, and other additional diseases were recorded.

Results: A total of 28 patients had all mentioned values. The mean 