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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.

A-lll

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

Taner Divrik

islam Kerimov cad. Lider Centrio B-58, 35335 Bayrakli-lzmir
E-mail: t.divrik@gmail.com

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.
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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.



INSTRUCTIONS TO AUTHORS

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

A-VI

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 I 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 protocols 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
asis.

Copyright Transfer Form
Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text,
unless it is a standard abbreviation. All acronyms used in the text should
be expanded at first mention, followed by the abbreviation in parentheses;
thereafter the acronym only should appear in the text. Acronyms may be used
in the abstract if they occur 3 or more times therein, but must be reintroduced
in the body of the text. Generally, abbreviations should be limited to
those defined in the AMA Manual of Style, current edition. A list of each
abbreviation (and the corresponding full term) used in the manuscript must
be provided on the title page.

Online Article Submission Process

The Journal of Urological Surgery uses submission software powered by
Online Article Submission articles the website for submissions to the Journal
of Urological Surgery is http://submitjurolsurgery.org. This system is quick
and convenient, both for authors and reviewers.

The Review Process

Each manuscript submitted to the Journal of Urological Surgery is subject to
an initial review by the editorial office in order to determine if it is aligned
with the journal’s aims and scope, and complies with essential requirements.

A-VIII

Manuscripts sent for peer review will be assigned to one of the journal’s
associate editors that has expertise relevant to the manuscript's content.
All manuscripts are single-blind peer reviewed. All accepted manuscripts
are sent to a statistical and English language editor before publishing. Once
papers have been reviewed, the reviewers’ comments are sent to the Editor,
who will then make a preliminary decision on the paper. At this stage, based
on the feedback from reviewers, manuscripts can be accepted, rejected, or
revisions can be recommended. Following initial peer-review, articles judged
warthy of further consideration often require revision. Revised manuscripts
generally must be received within 3 months of the date of the initial decision.
Extensions must be requested from the Assaciate Editor at least 2 weeks
before the 3-month revision deadline expires; the Journal of Urological
Surgery will reject manuscripts that are not received within the 3-month
revision deadline. Manuscripts with extensive revision recommendations
will be sent for further review (usually by the same reviewers) upon their
re-submission. When a manuscript is finally accepted for publication, the
Technical Editor undertakes a final edit and a marked-up copy will be e-mailed
to the corresponding author for review and to make any final adjustments.

English Language Editing
All manuscripts are professionally edited by an English language editor prior
to publication.

Subscription Information

Address: Angora Cad. 2007 Sokak Vadikent 90 sit. No: 41
Beysukent/ANKARA

Telephone: +30 312 236 18 55

Fax: +90 312 236 27 69

Online Submission: submitjurolsurgery.org
Web page: jurolsurgery.org

E-mail: info@jurolsurgery.org
Correspondence

All correspondence should be directed to the journal’s editorial.
Editor-in-chief: Prof. Dr. Taner Divrik
Islam Kerimov cad. Lider Centrio B-58, 35335 Bayrakli-izmir
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Prevalence of Polymicrobial Infection in Urethritis

Uretritte Polimikrobial Enfeksiyon Prevelans|

® Mehmet Sarier1,2

TMedical Park Hospital, Clinic of Urology, Antalya, Turkiye
2fstinye University Faculty of Medicine, Department of Urology, istanbul, Turkiye

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

Today, the prevalence of polymicrobial infection in acute urethritis is remarkable. It seems that this infection will be more commonly
encountered in clinical practice with increasing use of polymerase chain reaction assay for the diagnosis. Empirical antibiotics administration
should be avoided for the treatment and the principle for treatment of the pathogen should be adopted.

Abstract T

Objective: Urethritis is the most common sexually-transmitted disease in men and is classified as gonococcal (GU) and non-gonococcal (NGU)
according to the pathogens. Increased urethritis prevalence in recent years has brought the presence of polymicrobial infection into question. The
objective of this study was to investigate the prevalence of polymicrobial infections in patients diagnosed with urethritis in a urology outpatient
clinic, based on real-time multiplex polymerase chain reaction (Rt-MPCR) assay outcomes.

Materials and Methods: Data of 171 patients diagnosed with urethritis and undergone Rt-MPCR analysis in a urology outpatient clinic between
February 2017 and June 2018 were retrospectively studied. The pathogens that could be detected by the Rt-MPCR were Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma hominis, Mycoplasma genitalium, Ureaplasma urealyticum, Ueroplasma parvum, Gardnerella vaginalis,
Trichomonas vaginalis, Candida albicans and herpes simplex virus type 1-2.

Results: The mean age of 171 patients was 33.8 (19-56) years. According to the Rt-MPCR outcomes, polymicrobial infections were found in 16.9%
(29/171) of patients. Two-pathogen polymicrobial urethritis was found in 14% (24/171) of the patients, and three-pathogen polymicrobial urethritis
in 2.9% (5/171). Among the cases of polymicrobial urethritis, coexistence of both GU and NGU pathogens was found in 17.3% (5/29) and that
of only NGU pathogens in 82.7% (24/29). Overall distribution of urethritis pathogens was found to be as follows: Chlamydia trachomatis 22.9%,
Neisseria gonorrhoeae 21.7%, Gardnerella vaginalis 16.8%, Ureaplasma urealyticum 14.2%, Mycoplasma genitalium 10.5%, Ueroplasma parvum
4.7%, Mycoplasma hominis 3.7%, Trichomonas vaginalis 3.1%, Candida albicans 1.8% and herpes simplex virus type -2 1.2%.

Conclusion: The presence of polymicrobial urethritis should be taken into consideration when planning treatment for urethritis. Particularly, the
association of NGU urethritis pathogens should be considered in the cases of polymicrobial urethritis.

Keywords: Urethritis, Non-gonogoccal urethritis, PCR, Polymicrobial urethritis

0z
Amag: Uretrit erkeklerde en sik gbriilen cinsel yolla bulasan hastaliktir ve patojenlerine gére gonokoksik (GU) ve non-gonokoksik iiretrit (NGU)
olarak siniflandiriimaktadir. Son yillarda artan (iretrit olgulari polimikrobial enfeksiyon varligini da glindeme getirmistir. Bu calismanin amaci
tiroloji polikliniginde Uretrit tanisi alan hastalarda gercek zamanh multiplex polimeraz zincir reaksiyonu (Rt-MPCR) sonuglarina gére polimikrobial
enfeksiyon prevelansinin arastiriimasidir.

Gerec ve Yontem: 2017 Subat - 2018 Haziran arasinda uroloji polikliniginde retrit tanisi alan ve Rt-MPCR analizi yapilan 171 hastanin datalari
retrospektif incelendi. Rt-MPCR kiti tarafindan saptanabilen patojenler Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma hominis,
Mycoplasma genitalium, Ureaplasma urealyticum, Ueroplasma parvum, Gardnerella vaginalis, Trichomonas vaginalis, Candida albicans ve herpes
simpleks virdisi tip 1-2 idi.
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Bulgular: Calismaya alinan 171 hastanin ortalama yasi 33,8 (19-56) idi. RT-MPCR sonucuna gore %716,9 (29/171) hastada polimikrobial enfeksiyon
mevceuttu. Yiiz yetmis bir hastanin 24'linde (%14) 2 patojenli, 5'inde (%2,9) ise 3 patojenli polimikrobial Gretrit mevcuttu. Polimikrobial tretritli
29 olgu icinde NGU patojenlerinin birlikteligi 24'tinde (%82,7) bulunurken, GU ve NGU patojenlerinin birlikteligi 5'inde (%17,3) bulundu. Uretrit
patojenlerinin genel dagilimi ise Chlamydia trachomatis %22,9, Neisseria gonorrhoeae %21,7, Gardnerella vaginalis %16,8, Ureaplasma urealyticum
%714,2, Mycoplasma genitalium %10,5, Ueroplasma parvum %4,7, Mycoplasma hominis %3,7, Trichomonas vaginalis %3,1, Candida albicans %?1,8
ve herpes simpleks viriisii tip-2 %1,2 idi.

Sonug: Uretrit tedavisini planlanirken polimikrobial enfeksiyon varligi g6z éniinde bulundurulmasi gerekmektedir. Polimikrobial iiretrit igerisinde ise

ozellikle NGU uretrit patojenlerinin birlikteligi distintilmelidir.

Anahtar Kelimeler: Uretrit, Non-gonokoksik tiretrit, PCR, Polimicrobial tiretrit

Introduction

Urethritis in men is a clinical presentation developing often
due to sexually-transmitted pathogens and is characterized by
dysuria and urethral discharge (1). Urethritis is an important
cause of morbidity in sexually active individuals and remains
a major medical, social and economic burden worldwide.
Classically, urethritis is classified as non-gonococcal (NGU)
and gonococcal (GU) (2). In the world, approximately 62
million new cases of GU and 89 million new cases of NGU are
reported each year, and these figures keep increasing (3). With
annually increasing prevalence, wrong or incomplete treatment
approaches have brought the presence of polymicrobial infection
into question (4,5). Urethritis is diagnosed upon the observation
of >5 polymorphonuclear leukocyte (PMNL/HPF) per high
power field in gram staining of urethral smear and/or discharge
sample (6). In the identification of urethritis pathogens, nucleic
acid amplification tests, such as polymerase chain reaction
(PCR) assay, are the diagnostic methods recommended by
international guidelines for their ability to identify many
pathogens in a single sample within a short amount of time with
high sensitivity and specificity (7,8). There is no sufficient data
on the prevalence of polymicrobial urethritis in our country.
The objective of this study was to investigate the prevalence of
polymicrobial infections in patients diagnosed with urethritis
in our outpatient clinic, based on real-time multiplex PCR (Rt-
MPCR) assay outcomes.

Materials and Methods

Upon receiving ethics committee approval from Antalya
Medical Park Hospital Facility (approval no: 011/2018), Rt-
MPCR analysis results of 171 patients, who had presented to
our outpatient clinic with the complaints of urethral discharge,
dysuria and pruritus in the urethra, and had >5 PMNL/HPF
in the gram staining of urethral discharge/smear sample or
had positive leukocyte esterase assay (Combur-Test®-Roche)
for their first urine sample, were collected. This retrospective
study was performed in accordance with the principles of the

Declaration of Helsinki. Pathogens in the urethral discharge/
smear samples obtained from the patients were investigated
with Rt-MPCR assay. PREP-NA PLUS and PREP-GS PLUS
extraction kits manufactured by DNA-Technology® (Moscow,
Russia) were used. Results were analyzed by using Elite Prime
Real® Time PCR of the same company. Absolute presence of
Neisseria gonorrhoeae, Chlamydia trachomatis, Mycoplasma
genitalium, Trichomonas vaginalis and herpes simplex virus
type 1-2 were considered to be positive. For opportunistic
pathogens of Ureoplasma urealyticum, Ureoplasma parvum,
Gardnerella vaginalis, Candida albicans and Mycoplasma
hominis, >10* microbial load was considered positive as per the
recommendations of the manufacturer.

Statistical Analysis

All statistical analyses were performed using the SPSS statistical
software (SPSS for Windows version 16.0 SPSS Inc. Chicago IL,
USA).

Results

The mean age of the 171 patients was 33.8 (19-56) years. At
least one pathogen was detected in 124 (72.6%) patients.
According to Rt-MPCR results, polymicrobial infections were
found in 16.9% (29/171) of patients. There was two-pathogen
polymicrobial urethritis in 14% (24/171), and three-pathogen
polymicrobial urethritis in 2.9% (5/171) of the patients. Among
the cases of polymicrobial urethritis, coexistence of both GU
and NGU pathogens was found in 17.3% (5/29) and coexistence
of only NGU pathogens was found in 82.7% (24/29) of the
patients. Overall distribution of urethritis pathogens was as
follows: Chlamydia trachomatis 22.9%, Neisseria gonorrohoea
21.7%, Gardnerella vaginalis 16.8%, Ureoplasma urealyticum
14.2%, Mycoplasma genitalium 10.5%, Ureoplasma parvum
4.7%, Mycoplasma hominis 3.7%, Trichomanas vaginalis 3.1%,
Candia albicans 1.8%, and herpes simplex virus type-2 1.2%
(Figure 1). No pathogens were detected with Rt-MPCR in 47
(27.4%) patients.
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Figure 1. Distribution of urethritis pathogens

Discussion

Urethritis affects the society as an economic and social burden.
In the United States, approximately 4 million urethritis cases are
being reported every year (7). Unfortunately, there is no sufficient
data on this subject in our country. With the widespread use
of nucleic acid amplification assays, the number of reported
cases of NGU increased at a higher rate compared with GU
cases in recent years. As a result, the role of gram staining in
the identification of NGU has become questionable. In the
classical evaluation, NGU diagnosis is made when intracellular
diplococci are not seen on microscopic evaluation of a urethral
gram stained smear. Recent studies recommended lowering
the diagnostic criteria of the diagnosis to >2 PMNL/HPF due
to false negative results obtained especially in NGU cases with
mild inflammation (9,10). In a recent study conducted by Sarier
et al. (11), the authors showed that gram staining had 92.9%
sensitivity in GU diagnosis and only 55.6% sensitivity in NGU
when the threshold was >5 PMNL/HPF, while sensitivity in GU
diagnosis increased to 100% and to 92.6% in NGU diagnosis
when the cutoff value was lowered to =2 PMNL/HPF. Therefore,
it must be noted that NGU cases can be missed in clinics where
nucleic acid amplification assays such as PCR are not performed.
It is also clear that these cases can cause serious economic and
social burden due to their infectiousness. This will also lead to
increased prevalence of polymicrobial urethritis.

The place of opportunistic pathogens in NGU and sexually
transmissibility of NGU are also controversial (12). However, there
are publications in the literature suggesting that Mycoplasma
hominis, Gardnerella vaginalis, Candida albicans, and
Ureaplasma species, which can be exist as normal commensal
flora, cause urethritis at high microbial loads (2,13,14). Among
these pathogens, only Ureoplasma ureolyticum is specified in
the guidelines as a cause of urethritis (8). In such case, Rt-MPCR
devices that can perform quantitative measurement of microbial
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load are very beneficial for preventing false positive results. In
a urethritis prevalence study, we conducted in 2016, evaluation
using a PCR device without quantitative measurement of
microbial load revealed a Ureoplasma ureolyticum prevalence
of 27.1% (15), while evaluation using PCR with quantitative
measurement showed a Ureoplasma ureolyticum prevalence
rate of 14.2% only. Therefore, we believe that calculation of
microbial load in the evaluation of opportunistic pathogens is
necessary to avoid false positive diagnoses. Urethritis pathogens
mostly develop in association with sexually-transmitted
pathogens. However, even if urethritis occurs after sexual
intercourse, not only sexually-transmitted pathogens but all of
the abovementioned opportunistic pathogens should be taken
into consideration as potential factors for both singular and
polymicrobial urethritis. It can be considered that the pathogen
develops in relation with the disruption of the existing flora,
instead of transmission. However, further comparative large-
scale studies are warranted. In our study, coexistence of
NGU pathogens was observed in 82.7% of polymicrobial
urethritis cases. Among all the urethritis pathogens, the rate
of approximately 27% for Mycoplasma hominis, Ureoplasma
parvum, Gardnerella vaginalis and Candida albicans, which
have opportunistic characteristics, is of particular interest.

Literature review for polymicrobial urethritis showed that
majority of the studies are about the coexistence of both GU
and NGU pathogens (16,17). However, coexistence of GU-NGU
pathogens was detected only in 17.3% our patients. The reason
may be due to the fact that, especially with the increasing use
of PCR technology, we detect more NGU pathogens which are
difficult to identify with conventional methods.

As conventional methods like culture assays require long time
(3-7 days) to identify urethritis pathogens, it is recommended to
initiate empiric treatments in an attempt to prevent the patient
from infecting other individuals through sexual intercourse
during the test period. Urethritis pathogens are very diverse
and sometimes can include more than one-species. Therefore,
the effectiveness and sufficiency of empiric treatments became
questionable. In our study, the prevalence rate of 16.9% for
polymicrobial urethritis also suggests this situation. Increasing
burden and costs of urethritis treatment led to the necessity
of fast and reliable laboratory techniques for the identification
of related pathogens. PCR analysis can provide results with
969% sensitivity and 100% specificity in less than 24 hours
(18) enabling timely initiation of treatment without any delay.
This will lead to an easier infection control. Therefore, recent
international guidelines recommend termination of empiric
treatment, and using cause-specific treatment after bacterial
identification (7,8).

It has been reported that responsible pathogens cannot be
identified in 20-30% of men with urethritis (19). In our study, the
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rate of the group that can be identified as idiopathic urethritis,
for which no agents were determined, was found to be 27.4%.
Idiopathic urethritis may not have an infectious etiology, or
this condition may be caused by unidentified infectious agents
circulating in the sub-groups of the population, different than
in ones infected by conventional urethritis pathogens.

This study has some limitations. It was not specified whether
the patients included in the study had received prior medical
treatment. Therefore, it could not be shown whether the
polymicrobial urethritis cases were primary infections or
concomitant infections caused by an existing pathogen.

Conclusion

The presence of polymicrobial urethritis should be taken
into consideration when planning treatment for urethritis.
Particularly coexistence of NGU urethritis pathogens should
be considered in the cases of polymicrobial urethritis. Rt-
MPCR analysis is a highly effective method for the detection
of microbial infection in urethritis. Therefore, clinicians should
avoid empiric treatment approaches and prefer pathogen-
oriented treatment approaches.

Ethics

Ethics Committee Approval: The study were approved by
Medical Park Hospital Local Ethics Committee (protocol number:
011/2018).

Informed Consent: Informed consent was obtained from all
individual participants included in the study.

Peer-review: Externally peer-reviewed.

Financial Disclosure: The author declared that this study
received no financial support.

References

1. Gaydos C, Maldeis NE, Hardick A, Hardick J, Quinn TC. Mycoplasma
genitalium compared to chlamydia, gonorrhoea and trichomonas as an
aetiological agent of urethritis in men attending STD clinics. Sex Transm
Infect 2009;85:438-440.

2. Ito S, Hanaoka N, Shimuta K, Tsuchiya T, Yasuda M, Yokoi S, Nakano
M, Ohnishi M, Deguchi T. Male non-gonococcal urethritis: From
microbiological etiologies to demographic and clinical features. Int J Urol
2016;23:325-331.

3. Mckechnie ML, Hillman R, Couldwell D, Kong F, Freedman E, Wang H, Gilbert
GL. Simultaneous Identification of 14 Genital Microorganisms in Urine by

Use of a Multiplex PCR-Based Reverse Line Blot Assay. J Clin Microbiol
2009;47:1871-18717.

Khan A, Fortenberry JD, Juliar BE, Tu W, Orr DP, Batteiger BE. The prevalence
of chlamydia, gonorrhea, and trichomonas in sexual partnerships:
implications for partner notification and treatment. Sex Transm Dis
2005;32:260-264.

Stellrecht KA, Woron AM, Mishrik NG, Venezia RA. Comparison of multiplex
PCR assay with culture for detection of genital mycoplasmas. J Clin
Microbiol 2004;42:1528-1533.

Moi H, Hartgill U, Skullerud KH, Reponen EJ, Syvertsen L, Moghaddam A.
Microscopy of Stained Urethral Smear in Male Urethritis; Which Cutoff
Should be Used? Sex Transm Dis 2017;44:189-194.

Workowski KA, Bolan GA; Centers for Disease Control and Prevention.
Sexually transmitted diseases treatment guidelines, 2015. MMWR Recomm
Rep 2015;64:1-137.

Pickard R, Bartoletti R, Bjerklund-Johansen TE, Bonkat G, Bruyére F, Cek M,
Grabe M, Tenke P, Wagenlehner F, Wullt B. EAU Guidelines on Urological
Infections. Eur Assoc Urol 2016.

Orellana MA, Gomez-Lus ML, Lora D. Sensitivity of Gram stain in the
diagnosis of urethritis in men. Sex Transm Infect 2012;88:284-287.

. Rietmeijer CA, Mettenbrink CJ. Recalibrating the Gram stain diagnosis of

male urethritis in the era of nucleic acid amplification testing. Sex Transm
Dis 2012;39:18-20.

. Sarier M, Sepin N, Duman |, Demir M, Hizel A, Goktas S, Emek M, Kukul

E, Soylu A. Microscopy of Gram-stained urethral smear in the diagnosis
of urethritis: Which threshold value should be selected? Andrologia
2018;50:€13143.

. Deguchi T, Yoshida T, Miyazawa T, Yasuda M, Tamaki M, Ishiko H, Maeda

S. Association of Ureaplasma urealyticum (biovar 2) with nongonococcal
urethritis. Sex Transm Dis 2004;31:192-195.

. Manhart LE, Khosropour CM, Liu C, Gillespie CW, Depner K, Fiedler

T, Marrazzo JM, Fredricks DN. Bacterial Vaginosis-Associated Bacteria in
Men. Sex Transm Dis 2013;40:944-949.

. Li J, Fan SR, Liu XP, Li DM, Nie ZH, Li F, Lin H, Huang WM, Zong LL, Jin

JG, Lei H, Bai FY. Biased Genotype Distributions of Candida albicans Strains
Associated with Vulvovaginal Candidosis and Candidal Balanoposthitis in
China. Clin Infect Dis 2008;47:1119-1125.

. Sarier M, Duman |, Goktas S, Demir M, Kukul E. Results of Multiplex

Polymerase Chain Reaction Assay to Identify Urethritis Pathogens. J Urol
Surg 2017;4:18-22.

. Bala M, Mullick JB, Muralidhar S, Kumar J, Ramesh V. Gonorrhoea €& its co-

infection with other ulcerative, non-ulcerative sexually transmitted & HIV
infection in a Regional STD Centre. Indian J Med Res 2011;133:346-349.

. Gottesman T, Yossepowitch O, Samra Z, Rosenberg S, Dan M. Prevalence of

Mycoplasma genitalium in men with urethritis and in high risk asymptomatic
males in Tel Aviv: a prospective study. Int J STD AIDS 2017;28:127-132.

. Horii T, Ohtsuka H, Osaki M, Ohkuni H. Use of a dual priming oligonucleotide

system to detect multiple sexually transmitted pathogens in clinical
specimens. Lett Appl Microbiol 2009;49:46-52.

. Bowie WR, Alexander ER, Stimson JB, Floyd JF, Holmes KK. Therapy for

nongonococcal urethritis: double-blind randomized comparison of two
doses and two durations of minocycline. Ann Intern Med 1981;95:306-311.

183



ORIGINAL RESEARCH s —

General Urology Doi: 10.4274/jus.galenos.2019.2547
Journal of Urological Surgery, 2019;6(3):184-189

Evaluation of Thoracic Complications After Urological Operations: A
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Urolojik Operasyonlar Sonrasi Ortaya Gikan Torasik Komplikasyolarin Degerlendirilmesi:
Tek-merkez Deneyimi
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What’s known on the subject? and What does the study add?

Thoracic complications are a major complication of urological surgery. Complications are an inevitable part of urological surgery due to
the increasing number of cases and complexity in recent years. There are some data on thoracic complications after urological laparoscopic
surgery in the literature, while data on a thorough analysis of the thoracic complications of urological surgery is limited. In this study, we
present the thoracic complications of the cases operated in our clinic and the treatment methods performed by the thoracic surgery clinic.
We concluded that early diagnosis of thoracic complications and coordinated work with thoracic surgery are fundamental.

A st a C T

Objective: To present cases of thoracic complications that developed after urologic interventions and were treated in collaboration with thoracic
surgery.

Materials and Methods: Patients who were operated in the urology clinic at our hospital between January 2014 and December 2017 and required
thoracic surgery consultation were retrospectively reviewed. Forty-two patients with pneumothorax, pleural effusion, hydropneumothorax and
diaphragm injury were included in the study. Six patients, who had preoperative diaphragm invasion and underwent preoperative diaphragm
incision, were excluded.

Results: Tube thoracostomy (TT) was applied in only 5 patients who developed pneumothorax. Three patients with isolated pleural effusion were
treated with TT and 3 with thoracentesis. All patients who developed hydropneumothorax were found to have undergone nephrectomy (3 left, 1
right). All patients with iatrogenic diaphragmatic injury were diagnosed perioperatively and all of these patients were nephrectomized (5 right, 1
left). All the patients underwent primary diaphragm repair and 5 patients underwent TT. The mean duration of tube drainage was 5.5+2.1 (2-13) days.
The mean length of hospital stay in patients who underwent percutaneous nephrolithotomy, nephroureterectomy, nephrectomy and prostatectomy
with thoracic complications was 4.12+1.08, 8.26+2.87, 4.04+1.23 and 4.17+0.72 days, respectively. There was no significant difference in mean
duration of hospital stay between patients with and without thoracic complications (p=0.729).

Conclusion: Thoracic complications may develop after urological interventions. In particular, evaluation of chest pain in patients with right-sided
percutaneous nephrolithotomy and nephrectomy by chest X-ray is important for early diagnosis.

Keywords: Pneumothorax, Hydropneumothorax, Complication, Percutaneous Nephrolithotomy, Nephrectomy

Oz T
Amac: Bu calismada lirolojik girisimler sonrasi torasik komplikasyon gelisen ve gogus cerrahisi-iiroloji isbirligi ile tedavi edilen olgular sunuldu.

Gere¢ ve Yontem: Ocak 2014 - Aralik 2017 tarihleri arasinda hastanemiz Uroloji Anabilim Dali tarafindan opere edilen ve gdgiis cerrahisi
konsiiltasyonu istenilen olgular retrospektif incelendi. Calismaya pnémotoraks, plevral effiizyon, hidropndmotoraks ve diyafragma yaralanmasi
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saptanan 42 hasta dahil edildi. Operasyon 6ncesi diyafragma invazyonu saptanan ve peroperatif diyafragma insizyonu yapilan alti hasta calismadan
cikarildi.

Bulgular: Pnomotoraks gelisen hastalarin sadece 5'ine tiip torakostomi (TT) uygulandi. izole plevral effiizyon izlenen hastalarin 3'i TT, 3'ii ise
torasentez ile tedavi edildi. Hidropnémotoraks gelisen hastalarin tamamina nefrektomi (3 sol, 1 sag) uygulandigi goriildii. lyatrojenik diyafragma
yaralanmasi gelisen hastalarin tamamina perioperatif dénemde tani kondu ve hastalarin tamami nefrektomi (5 sag, 1 sol) hastasi idi. Hastalarin
tamaminda diyafragmanin primer onarimi yapildi, 5 hastaya TT uygulandi. Hastalarin ortalama dren kalis stiresi 5,5+2,1 (2-13)/giindi. Toraks
komplikasyonu gelisen hastalardan perkiitan nefrolitotomi, nefroilireterektomi, nefrektomi ve prostatektomi operasyonu geciren hastalarin ortalama
hospitalizasyon siireleri, sirasiyla, 4,12+1,08, 8,26+2,87, 4,04+1,23 ve 4,17+0,72 giindi. Toraks komplikasyonu gelisen ve gelismeyen hastalarin
ortalama hospitalizasyon stireleri arasinda anlamh bir farklilik yoktu (p=0,729).

Sonug: Urolojik girisimler sonrasi torasik komplikasyonlar gelisebilir. Ozellikle sa§ tarafli perkutan nefrolitotomi ve nefrektomi sonrasi gégis agrisi

tarifleyen hastalarin akciger grafisi ile degerlendirilmesi erken tani icin énemlilik arz etmektedir.
Anahtar Kelimeler: Pnémotoraks, Hidropnémotoraks, Komplikasyon, Perkiitan Nefrolitotomi, Nefrektomi

Introduction

Each surgical procedure has a certain risk of complications.
Urological surgery, whether open or endoscopic, may be
associated with visceral, vascular and thoracic complications.
Along with technical and technological advances, in recent
years, urologic surgery has evolved from open to endourological
methods. With the increase in the number and complexity
of cases, the complications caused by surgery have become
inevitable. So far, there has been no overrepresentation in
the literature on the thoracic complications of urological
surgeries, with a focus on vascular and visceral complications
(1,2,3). Moreover, most of these complications are related to
laparoscopic surgery. A multi-center study focused on pleural
damage in laparoscopic renal surgery (4). In another large
study, thoracic complications encountered during laparoscopic
urology were discussed under the headings medical pulmonary
complications, surgical thoracic complications, and subclinical
and incidentally detected gas collections in the thorax (5).

Urological surgery itself can often be the cause of thoracic
complications, and the position given to the patient may
also cause complications. A case of upper lobe atelectasis
due to lateral decubitus position during radical nephrectomy
under general anesthesia that was successfully treated with
saline lavage and bronchoscopic suction has been reported
(6). Therefore, urologic surgery-related thoracic complications
should be comprehensively considered in conjunction with their
etiology and course and treatment methods. In this retrospective
analysis, we evaluated thoracic complications occurred in
patients, who were operated in our clinic, their etiology and the
methods of management performed by thoracic surgery.

Materials and Methods

Patients and Selection Criteria

A total of 48 patients who were operated in the urology clinic
and required perioperative and/or postoperative thoracic surgery

consultation between January 2014 and December 2017 were
the material of this study. Patients, who had pneumothorax,
pleural effusion, hydropneumothorax or diaphragm injury
due to surgical intervention or anesthesia technique and were
managed by the thorax surgery clinic (n=42), were included in
the study. Patients who had preoperative diaphragm invasion
due to local tumor spread (n=2) and underwent perioperative
diaphragm incision (n=4) were excluded. The data of the patients
were obtained from the hospital registry system and patient
files in the urology and thoracic surgery clinics. The study was
carried out in accordance with the principles of the Declaration
of Helsinki and all patients included in the study gave consent
for research use of their data, provided their identities would be
kept confidential.

Management Techniques of Patients

Appropriate follow-up, oxygen inhalation therapy, thoracentesis
or tube thoracostomy (TT) treatments were applied by the
department of thorax surgery.

Data Collection and Analysis

Demographic data of the patients, urological procedures,
thoracic complications and treatment methods applied by
the thoracic surgeons were analyzed. The characteristics of
the patients with and without thoracic complications were
compared by using the unpaired t-test. P values less than 0.05
were considered statistically significant.

Results

Of the 42 patients included in the study, 27 (64.3%) were male
and 15 (35.7%) were female. The mean age was 52.81+16.15
(23-85) years. Pneumothorax was the most common thoracic
complication (61.9%) followed by pleural effusion, diaphragmatic
injury, and hydropneumothorax (17.2%, 17.2% and 9.5%,
respectively). It was observed that pneumothorax most often
developed after percutaneous nephrolithotomy (PCNL) (n=15).

185



Journal of Urological Surgery,
2019;6(3):184-189

Kizilay et al.
Thoracic Complications of Urological Surgery

The other patients who developed pneumothorax were those
who have undergone nephrectomy (n=8), prostatectomy (n=2)
and laparoscopic nephroureterectomy (n=1). The diagnosis
of pneumothorax was most frequently made in the early
postoperative period (n=16). In addition, it was made on the
postoperative 1% day in 5 patients and postoperative day 4 in
1 patient.

Thoracic complications observed according to urological
interventions are given in Table 1.

Only 5 patients required TT. The mean duration of drainage
was 4.6+2.1 (2-8) days. Other patients were followed up
with oxygen inhalation. Isolated pleural effusion was seen
in 6 patients. Three of these patients underwent PCNL and 3
underwent nephrectomy. Three of these patients underwent TT
and 3 had thoracentesis. The mean drainage time was 6.66+5.51
(3-13) days in these patients. The implementation of a TT for
hemothorax developing in the left thorax after PCNL is shown
in Figure 1.

All patients who developed hydropneumothorax had undergone
nephrectomy. Three patients underwent TT and the mean

drainage time was 5.66+2.89 (4-9) days. Patients with iatrogenic
diaphragmatic injury were diagnosed in the perioperative
period and all of them had undergone nephrectomy. In these
patients, diaphragm was repaired primarily and TT was applied
in 5 patients. The mean duration of drainage was 5.2+2.28
(2-8) days in these patients. The management of thoracic
complications and the duration of thoracostomy tube drainage
are summarized in Table 2.

Figure 1. Left-sided thoracic tube application as a result of hemothorax after
percutaneous nephrolithotomy

Table 1. Distribution of thoracic complications according to urological interventions

Variable' Thoracic complication n
Pneumothorax Pleural Diaphragmatic Hydropneumothorax
effusion injury
Urological Percutaneous 15 (83.3) 3(16.7) 0 0 18 (100)
intervention nephrolithotomy
Nephroureterectomy 1 (100) 0 0 0 1 (100)
Nephrectomy 8 (38.1) 3(14.3) 6 (28.6) 4(19.0) 21 (100)
Prostatectomy 2 (100) 0 0 0 2 (100)
Sex Female 9 (60) 3 (20) 1(6.7) 2(13.3) 15 (100)
Male 17 (63) 3 (11.1) 5(18.6) 2(7.3) 27 (100)
Side Right 20 (74) 1(3.7) 5(18.6) 1(3.7) 27 (100)
Left 6 (40) 5(33.3) 1(6.7) 3 (20) 15 (100)
Walues are given as numbers (percentage)
Table 2. Treatments applied for thoracic complications and duration of the thorax tube drainage
Variable Thoracic complication n
Pneumothorax  Pleural effusion  Diaphragmatic Hydropneumothorax
injury
Treatment’ Follow-up 21(91.4) 0 1(4.3) 1(4.3) 23 (100)
Thoracentesis 0 3 (100) 0 0 3 (100)
Tube thoracostomy 5 (31.3) 3(18.7) 5(31.3) 3(18.7) 16 (100)
Primary repair 0 0 5 (100) 0 5 (100)

Thorax tube
duration time
(day)?

4.6+2.19 (2-8)

6.66+5.51 (3-13)

5.2+2.28 (2-8) 5.66+2.89 (4-9) -

Walues are given as numbers (percentage)
“Values are given as number + standard deviation (minimum-maximum)
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PCNL was performed in 706 patients, nephroureterectomy in
95, nephrectomy in 819 and prostatectomy in 1565 patients
during the study period. The rate of thoracic complications for
PCNL, nephroureterectomy, nephrectomy and prostatectomy
operations was 2.54%, 1.05%, 2.56% and 0.13%, respectively.

The mean length of hospital stay in patients who underwent
PCNL, nephroureterectomy, nephrectomy and prostatectomy
with thoracic complications was 4.12+1.08, 8.26+2.87,
4.04+1.23 and 4.17+0.72 days, respectively. In the same period,
the mean length of hospital stay in patients who underwent
PCNL, nephroureterectomy, nephrectomy and prostatectomy
without thoracic complications was 3.28+0.68, 7.11+1.79,
3.04+0.62 and 4.13+0.69 days, respectively. There was no
significant difference in mean length of hospital stay between
the two groups (p=0.729).

Discussion

Different thoracic complications may be encountered after
both open and endo-urological operations. This article, in which
we presented the thoracic complications and the treatment
methods applied for them, revealed that the most common
thoracic complication was pneumothorax and nephrectomy was
the most common operation following thoracic complications.
Follow-up was the most common management method for
thoracic complications utilized by the thoracic surgery. TT was
the second most commonly used intervention after follow-up.
The classification system, which was first described in 1992 by
Clavien et al. (7) to convey a recognition and standardization
of surgical complications, has been modified in 2004 (8). This
system is widely accepted for the classification of surgical
complications and classifies them in a spectrum ranging from
grade | to V. Pulmonary complications are included in all sub-
groups and those constitute important components of the
classification. For instance, atelectasis requiring physiotherapy
as grade |; pneumonia treated with antibiotics as grade Il;
bronchopleural fistulas requiring surgical closure after thoracic
surgery as grade lllb; respiratory failure requiring intubation as
grade [Va, and renal failure in addition to grade IVa is classified
as grade IVb complication.

Pneumothorax may be due to several reasons after abdominal
surgery. It can be seen as a complication of anesthesia as well
as surgical procedure. Laparoscopic and open surgery may
induce pneumothorax with different mechanisms. Congenital
diaphragmatic defects may allow peritoneal carbon dioxide
(CO,) to pass into the pleural space in laparoscopic surgery
(9.10). CO, may cause pneumothorax by dissecting the
pulmonary hilum after entering the mediastinum or through
a rupture in the mediastinal pleura and entering the pleural

cavity (10). In addition, apical pneumothorax may occur due to
rupture of apical blebs due to barotrauma caused by positive
pressure in mechanical ventilation (9). Needle aspiration of the
pleura can help distinguish whether the pneumothorax is due
to endotracheal anesthesia or the CO, accumulation into the
tissue. In our series, pneumothorax most commonly occurred in
patients undergoing PCNL. All these patients had upper calyceal
stones and had undergone high level-needle access (10-11 or
11-12 rib interspace). During this time, maximum expiratory-
inspiration maneuver was performed in coordination with
anesthesia. This maneuver and high level-needle access are likely
to cause this complication. Asymptomatic CO, pneumothorax
typically spontaneously resolves with conservative management.
It regressed with O, support in the majority of our patients; only
5 patients required TT. They were also treated with short-term
tube drainage. Two patients who underwent prostatectomy had
pneumothorax. These cases were performed by open surgery.
We consider that barotrauma was the possible etiologic factor
in these patients. In order to prevent abdominal gas collections,
it is important to maximize abdominal muscle relaxation and
prevent coughing and straining, especially during laparoscopy
(11). If an intraoperative pleural or diaphragmatic damage
occurs, the anaesthesiologist should be warned immediately.
Ventilator parameters should be carefully controlled and allowed
to complete the surgical procedure and repair any damage.

The risk of a pleural or lung injury during PCNL operation is
about 10% when the puncture is above the 12 rib. If pleural
effusion occurs, a thorax tube is required. The choice of lower
caliceal access and the combination with flexible nephroscope
or extracorporeal shock wave lithotripsy may prevent this
complication (12,13). Pleural effusion occurred in our patients
who underwent PCNL and nephrectomy. These patients
were treated with thoracentesis or TT. The rates of thoracic
complications after PCNL have been reported to be between 0%
and 11.6% in different studies (14,15,16). In our study, it was
found to be 2.54% in accordance with the literature.

Diaphragmatic damage is a rare but well-diagnosed
complication of renal surgery. Particularly in upper pole
tumors, tear of the diaphragm during dissection due to tumor
invasion or injury damage due to the cautery may occur. In this
complication, primary repair of the damage site is the most
appropriate approach. In open surgery, primary suturing and
underwater drainage can be performed, and in laparoscopic
surgery, repair of the damaged area by intracorporeal suturing
can be performed. A diaphragmatic injury that occurred during
laparoscopic nephrectomy was treated with intracorporeal
suturing and chest tube, and the CO, pneumothorax was rapidly
resorbed (9). Gonzalez et al. (17) described an alternative
method for repairing diaphragmatic damage occurring during
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hand-assisted laparoscopic nephrectomy. The authors patched
a polypropylene and polyglactin dual mesh with a laparoscopic
stapler on the tear of diaphragm and then inserted a chest tube.
The patient recovered without sequelae. In another case, gelatin
matrix was used as an alternative to suturing for repairing a
diaphragmatic tear. Gelatin thrombin matrix was applied to
the tear area through a trocar and the defect was successfully
repaired (18). This method can be successfully applied in selected
small diaphragmatic defects. The rate of thoracic complications
after open renal surgery has been reported to be between 3%
and 10% in different studies (19,20). In our study, it was found
to be between 1% and 2.5%, less than in the literature. The
probable cause of this low rate was our advanced experience
in renal surgery and the prevention of high gas pressure by
providing coordination with anesthesia during laparoscopic
surgery. Recently, in a prospective study, factors that predicted
pleural injury during PCNL were evaluated. Three hundred
thirty-two patients were divided into two groups according
to development of pleural injury and the higher risk of pleural
injury was found to be associated only with low body mass
index and younger age in multivariate analysis (21).

Study Limitations

Although our study is one of the rare studies presenting thoracic
complications of urological surgeries from a single-center, it is
not without limitations. Firstly, limited number of cases and its
retrospective nature are the main limitations. Second, direct
radiography with lower sensitivity was used in the diagnosis of
pleural complications instead of computed tomography.

Conclusion

In conclusion, it should be kept in mind that thoracic
complications may occur during urological surgeries. It is
essential to diagnose complications (perioperative if possible)
immediately and to work in coordination with anesthesiologists
and to consult with thoracic surgeons.
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Protective Effects of Oral Sirolimus Therapy against ESWL-induced
Kidney Tissue Damage in Rats

Ratlarda ESWL Sonrasi Olusan Bobrek Doku Hasarinda Oral Sirolimus Tedavisinin Etkisi
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ISamsun Liv Hospital, Clinic of Urology, Samsun, Turkiye
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What’s known on the subject? and What does the study add?

To date, there are no studies showing the long-term effects of extracorporeal shock wave lithotripsy (ESWL) on the kidney in detail. In
experimental studies, only dose-dependent renal fibrosis formation has been demonstrated in dogs and rabbits by different researchers.
However, it is unclear whether or not to reduce ESWL-induced tissue damage. In this study, it was determined that sirolimus decreased the
histopathological changes related to ESWL on the kidney in long term. To conclude, we think that sirolimus may be beneficial in order to
protect the existing renal functions and to decrease the tissue damage in kidney tissue after.

Abstract T

Objective: In the present study, we aimed to investigate the short- and long-term protective effects of oral sirolimus therapy on extracorporeal
shock wave lithotripsy (ESWL)-induced kidney tissue damage in an experimental rat model.

Materials and Methods: Twenty-four male Spraque-Dawley rats were used in the study. A total of 1000 shock waves (SWs) were applied to the
left kidney of all rats at 15 kV, 60 SW/min. Two main groups, ESWL (group 1) and ESWL sirolimus (group 2), were formed. Each group was divided
into two subgroups as early (E) and late (L). Left nephrectomy was performed on the 15" day in E groups and on the 60" day in L groups. Tubular
injury, interstitial changes, as well as scar formation, were scored semi-quantitatively for at least 10 cortical fields in each sample. An average score
was calculated for each subject. Independent samples t-test was used for statistical analysis. The statistical significance was accepted as p<0.05.
Results: The mean histopathological score was 0.08+0.94 and 0.15+0.65 (p=0.332) in group 1E and 2E and it was 0.27+0.17 in group 1L and
0.05+0.06 in group 2L, respectively (p<0.05). When group 1E and group 1L were compared, the mean score was 0.08+0.94 and 0.27+0.17, respectively
(p<0.05). Furthermore, there was also a statistically significant difference in mean histopathological score between group 2E and group 2L. The mean
score was 0.15+0.65 vs 0.05+0.06 (p<0.05).

Conclusion: Depending on SW power and frequency, ESWL may cause significant histopathological changes in rat kidneys in the chronic period. In
this experimental study, it has been thought that sirolimus treatment may have a tissue protective effect against long-term renal tissue damage.
Keywords: Histopathologic changes, Kidney, ESWL, Sirolimus

0z
Amag: Bu calismada, deneysel rat modelinde oral sirolimus tedavisinin ekstrakorporeal sok dalgasi tedavisi (ESWL) sonrasi olusabilecek bobrek
dokusu hasari izerine kisa ve uzun dénemde koruyucu etkilerini arastirmayr amacladik.

Gereg ve Yontem: Bu calismada 24 erkek Spraque-Dawley rat kullanildi. Tiim ratlarin sol bobregine 15 kV, 60 SW/dk'da toplam 1000 sok dalgasi
uygulad. iki ana grup, ESWL (grup 1) ve ESWL sirolimus (grup 2) olusturuldu. Her grup erken (E) ve gec (L) olmak iizere iki alt gruba ayrildi. Sol
nefrektomi 15. giinde E gruplara, 60. glinde L gruplara yapildi. Tiibiiler hasar, interstisyel degisiklikler ve skar olusumu, her denekte en az 10 kortikal
alani icin yar kantitatif olarak skorlandi. Her denek icin ortalama bir puan hesapland. istatistiksel analiz icin bagimsiz 6rneklem t-testi kullanildi.
istatistiksel anlamlilik p<0,05 olarak kabul edildi.
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Bulgular: Ortalama histopatolojik skor, grup 1E ve 2E'de 0,08+0,94 ve 0,15+0,65 (p=0,332) idi. Grup 1L'de 0,27+0,17 ve grup 2L'de 0,05+0,06 idi
(p<0,05). Grup 1E ve grup 1L karsilastirildiginda, ortalama puan sirasiyla 0,08+0,94 ve 0,27+0,17 idi (p<0,05). Ayrica, grup 2E ve grup 2L arasinda
ortalama histopatolojik skor agisindan istatistiksel olarak anlamli fark vardi. Ortalama puan sirasiyla 0,15+0,65'e 0,05+0,06, p<0,05 idi.

Sonuc: Sok dalga giicii ve frekansina bagli olarak ESWL, kronik donemde rat bobreklerinde dnemli histopatolojik degisikliklere neden olabilir.
Bu deneysel calismada, sirolimus tedavisinin ESWL'den sonra uzun ddnem bobrek dokusu hasarinda doku koruyucu bir etkiye sahip olabilecegi

distinlmektedir.

Anahtar Kelimeler: Histopatolojik degisiklikler, Bobrek, ESWL, Sirolimus

Introduction

Extracorporeal shock wave lithotripsy (ESWL) is the treatment
modality which uses shock waves (SWs) obtained from an
external source to break a intra-corporeal stone into small
pieces. Since its introduction in the 1980s, it has revolutionized
the treatment of urinary stone disease. ESWL has rapidly gained
worldwide acceptance because of its non-invasiveness, ease
of use, high efficacy in the treatment of kidney and ureteral
stones, and the variety of lithotripters (1). SWs carry out
stone fragmentation via a number of dynamic and mechanic
forces that are simply stated as cavitation and direct stress. It
is known that cavitation is the primary mechanism of stone
fragmentation. However, SWs that focus on the stone may
cause injury to the thin-walled vessels as they pass through the
tissues. Vascular injury may lead to bleeding and ischemic areas
in the kidney and adjacent organs. At the end, the process in
which cytokines and inflammatory cells take part in an active
role begins. According to the degree of the vascular damage,
fibrosis, scar formation and loss of the tissue function may
occur (2).

The crucial cytokine responsible for fibrosis formation is
transforming growth factor-p (TGF-p). Many different
processes, such as apoptosis, cell differentiation and growth,
extracellular matrix (ECM) synthesis are requlated by TGF-p (3).
It has been determined by various clinical and experimental
studies that sirolimus (rapamycin), an inhibitor of mammalian
target of rapamycin (mTOR), has antifibrotic, antiproliferative
and neovascularization inhibitory effects. It has been also
shown that sirolimus prominently reduced TGF-f3 expression and
suppressed interstitial fibroblast activity, leading to a decrease
in the production of ECM and fibrosis (4).

To our knowledge, the protective effects of sirolimus therapy
against ESWL-induced kidney tissue damage have not been
reported and remain largely unknown. In this study, we aimed to
investigate the short- and long-term protective effects of oral
sirolimus therapy ageinst ESWL-induced kidney tissue damage
in an experimental rat model. The second aim of this study was
to evaluate the damage in the renal parenchyma that occurred
after acute changes related to ESWL.

Material and Methods

Twenty-four male Spraque-Dawley rats were used in the
study. All rats were housed under standard conditions with a
temperature-controlled environment and a 12-hour light-
dark-cycle and with free access to food and water prior to and
after the treatment protocol. All procedures were performed
in compliance with the provision of the Strasbourg Universal
Declaration on Animal Welfare of 1986 and this study was
approved by Ondokuz Mayis University local ethics committee
on animal research (hnumber: 2009/2).

The rats were randomly divided into 2 major experimental groups
as ESWL (group 1) and ESWL + sirolimus (group 2). Subsequently,
each group was divided into two subgroups as early (E) and late
() periods. The groups are summarized in Table 1.

Creating Experimental ESWL Model in Rats

General anaesthesia was achieved by intraperitoneal
administration of 100 mg/kg ketamine and 20 mg/kg xylazine
hydrochloride (Rompun®). A 24 G intravenous catheter was
inserted into the rats' tail vein. The rats were fixed on the wooden
block and placed on ESWL table as the left lumbar region were
open. The left renal collecting system was fluoroscopically
visualized by administering sodium amidotrizoate (Urografin®
76%) at a dose of 2 cc/kg via the intravenous catheter at the
tail vein of the rats. Furthermore, the middle pole of the left
kidney was focused on the F2 focal zone (Figure 1). After the
focusing, a total of 1000 SWs were applied to the left kidney of
all rats at 15 kV, 60 SW/min. The F2 focus was checked every 200
SWs. As a SWL generator, an Electrohydraulic Stonelith Smart

Lithotripter (PCK, Turkiye) was used.

Table 1. Experimental rat model and number of rats per group

Group 1 Group 2

(ESWL) (ESWL + sirolimus)
Early (E) 6 6
Late (L) 6 6

ESWL: Extracorporeal shock wave lithotripsy
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Group 1: ESWL

After applying ESWL, the rats of the group 1E and group 1L
were sacrificed by exsanguination on the 15" and 60" days,
respectively.

Group 2: ESWL + sirolimus

On the first-day post-ESWL, 0.8 mg/kg sirolimus was given
orally by gastric lavage to the rats of group 2E and group 2L (5).
Left nephrectomy was performed on day 15 in group 2E and on
day 60 in group 2L.

Histopathologic Evaluation

The extracted left kidneys were macroscopically evaluated for
subcapsular haemorrhage on the anterior and posterior sides.
Then, they were kept in 109% formaldehyde for 24 hours. Tissue
follow-up procedures were followed to prepare 4-micron
paraffin-embedded sections. The sections were stained with
haematoxylin-eosin (H&E) and periodic acid-schiff. Pathological
preparations were evaluated using light microscopy (Olympus
BX50, Olympus CO, Japan) by a single pathologist who was
blind to the study groups. Tubular damage (tubular dilatation,
intratubular bleeding), interstitial inflammation, interstitial
haemorrhage, glomerular and vascular congestion in the renal
cortex were all examined at a magnification of 200 under a
light microscope. In addition, for chronic changes, the presence
of tubular atrophy and interstitial fibrosis was also assessed.
Modified from the study of Li et al. (6), the prevalence of damage
findings was scored on a scale of 0-4 with a semi quantitatively
expressed percentile (Table 2). In the present study, tubular

Figure 1. A) Fixation of the rat on wooden blocks; B) F2 focus; after
administration of contrast medium

Table 2. Histopathological scoring system

Score Percent
0 None

1 <10%

2 10-25%
3 26-75%
4 >75%

Scoring system that expresses the prevalence of histopathological findings in percent
area

192

injury, interstitial changes, as well as scar formation, were scored
semi quantitatively for at least 10 cortical fields in each sample.
Average score was calculated for each subject.

Statistical Analysis

Statistical Package of Social Sciences 15 (SPSS 15, Chicago, IL,
USA) was used for statistical analysis. Independent samples t-test
was used to compare the groups. The statistical significance was
accepted as p<0.05.

Results

No subcapsular or intraparenchymal haemorrhage was found
on macroscopic examination in any of the subjects. When
histopathological evaluation scores were compared between the
groups, the mean score was 0.08+0.94 and 0.15+0.65 in group
1E and 2E, respectively (p=0.332). The mean score was 0.27+0.17
in group 1L and 0.05+0.06 in group 2L, (p<0.05) (Figure 2A and
2B). When group 1E and group 1L were compared, the mean

Figure 2A. Group 1L, sample no: 3: H&E x200: Rat with a histopathologic
score of 2

Figure 2B: Group 2L, sample no: 4: H&E x200: Rat with a histopathologic
score of 1; Note that interstitial edema is evident. Although edema was a sign
of the acute period in histopathologic evaluation in general, it was found in
the chronic period rats as a side effect of sirolimus
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score was found to be 0.08+0.94 and 0.27+0.17, respectively
(p<0.05). Furthermore, a statistically difference was found in
mean histopathological score between group 2E and group 2L.
The mean score was 0.15+0.65 vs 0.05+0.06, p<0.05 (Figure 3).

When the changes in body weights were examined before and
after the study in group 1, the mean body weight in the rats
of group 1E and group 1L was 291.5+6.18 g vs 292+5.76 g
and 295.1+7.25 g vs 294.8+6.64 g, respectively. The change in
body weight in both subgroups of group 1 was not statistically
significant (p=0.203 and p=0.638, respectively). Nevertheless, in
group 2, the mean body weight in the rats of group 2E and group
2L was 294+45.54 vs 282+5.32 g and 297.5+2.58 vs 273.1+3.76
g, respectively. The change in body weight in both subgroups
was statistically significant (p=0.001 and p=0.006, respectively).

Histopathological score
03

0,25

0,2

0,15 " )
W Histopathological score

0,1 4

0,05 +

Group1E  Group2E Group 1L Group2L

Figure 3. The mean histopathological score of each group

Discussion

ESWL is the only non-invasive treatment modality for the
management of stones located in the upper urinary system. The
overall risk of side-effect is lower in ESWL compared to other
minimally-invasive treatment options such as ureterorenoscopy,
retrograde intrarenal surgery, and percutaneous nephrolithotomy
(7). Short-term complications of ESWL include perirenal and/
or intraparenchymal haemorrhage or hematoma, infectious
complications, and adverse events associated with residual
stone fragments (8). Furthermore, long-term adverse effects of
ESWL on the kidney, which are still a matter of debate, are loss
of parenchyma in the functioning kidney that might be related
with chronic kidney disease (CKD) and arterial hypertension.
Nonetheless, it has been stated in a systematic review that there
was no evidence supporting an association between ESWL and
long-term adverse effects (8).

Hazardous effects of SWs on blood vessels and renal tubules
have been demonstrated in animal studies (6,9). Vascular

damage might result in haematuria or hematoma formation
as well. However, this tissue damage usually occurs in the field
where the focal zone is targeted (1).

In addition, it is asserted that hematuria occurs in all patients
who undergo SWL treatment after receiving around 200
SWs. In another human study comparing electromagnetic
versus electrohydraulic lithotriptors, it has been reported that
electromagnetic lithotriptor caused higher number of red blood
cells in the urine compared to electrohydraulic lithotriptor
in the early post-SWL period. However, cytologic evaluations
performed 10 days after SWL therapy showed recovery of
all abnormal cytologic findings (10). On the other hand, an
intraparenchymal, subcapsular and perirenal hematoma is
another well-known ESWL-induced acute renal complication.
The incidence of hematoma detected on ultrasound examination
has been reported to be 1%. However, it has been reported
that the incidence of hematoma would have increased to 30%
when the radiological evaluation was performed by computed
tomography or magnetic resonance imaging (MRI). It has
also been declared that the frequency of hematoma differs
according to the radiological method, time of evaluation as
well as lithotripter type (11). Age of the patient, history of
hypertension, bleeding diathesis, antiplatelet drug use, body
mass index, stone size, diabetes mellitus, frequency and strength
of shock wave, and duration of treatment are predisposing risk
factors for hematoma formation (11,12,13).

It has been stated in a prospective clinical study that lower
energy SW decreases the incidence of renal hematoma detected
by MRI. Moreover, it has been reported that a low energy setting
caused smaller diameter hematomas and that these hematomas
disappeared within 1 week (11). Another study also reported
that most of SWL-related renal hematomas resolved within
weeks without long-term adverse effects (14). The above-
mentioned acute complications have been shown in many
experimental and animal studies in the literature. Furthermore,
in many studies, acute histopathological changes after ESWL
were evaluated immediately after ESWL or within a few weeks
(13,15). It is well known that ESWL may cause vascular injury
as an acute side effect on kidney parenchyma. Vascular injury
and hematoma might initiate an inflammatory response that
ends up with scar formation. Morris et al. (16) have shown that
dose-dependent scar volume increased 10-fold in rabbits when
the number of SWs applied to the kidney was increased from
1000 to 2000 pulses. However, the clinical reflection of chronic
scar formation has not been fully clarified for many years. In
our study, in the beginning, we planned to apply a total of 2000
SWs but it was reduced to 1000 SWs due to the death of rats
during or immediately after the experiment.

It has been reported in a study on pigs that a dose of 2000 SWs
using a Dornier HM3 lithotripter operated at 24 kV and SWs

193



Journal of Urological Surgery,
2019;6(3):190-195

Mercimek et al.
Protective Effect of Sirolimus on ESWL Related Kidney Damage

applied at 120 SW/min produced a parenchymal lesion measuring
thereabouts 5% to 6% of a functional renal volume (17). In
the present study, the first histopathological examinations were
made on the 2" week after ESWL to evaluate the damage
that may occur after acute changes in the renal parenchyma.
The mean area affected by ESWL in both E groups was less
than 15%. Furthermore, there was no subcapsular hematoma
detected in both groups. In our opinion, the reduction in total
SWs, frequency, and power was associated with the results in
E groups. Since intraparenchymal or subcapsular haemorrhage
and tubular damage detected in the E period after ESWL
are expected to decrease in the second week, the time of
examination of the subjects may also be another factor.

To date, there are no studies showing long-term effects of ESWL
on the kidney in detail. In experimental studies, only dose-
dependent renal fibrosis formation has been demonstrated in
dogs and rabbits by different researchers. However, it is still
unclear how to prevent SWL-associated kidney tissue damage
in clinical practice.

The formation of fibrosis after acute tissue damage is formed
over various mediators. In experimental studies, the up-
regulation of TGF-f and vascular endothelial growth factor has
been proven as a crucial step of the initiation of the process that
results in fibrosis. TGF-f also requlates many different biological
activities such as cell growth, apoptosis, cell differentiation,
and ECM synthesis (18). Sirolimus, an inhibitor of mTOR, has
anti-inflammatory and anti-fibrotic effects (19). In in vivo
studies, it was shown that sirolimus significantly decreased
TGF-p expression and suppressed interstitial fibroblast activity
and decreased ECM production and fibrosis (4). The main
purpose of our study was to investigate the effect of ESWL on
histopathological changesin kidney tissue due to the antifibrotic
properties of sirolimus, an inhibitor of mTOR. For this reason,
two main groups were formed and these groups were divided
into two subgroups: E and L period. A control group and sham
group were not included.

According to the literature, orally administered low-dose
sirolimus (>0.5 mg/kg/day) had anti-fibroblastic, antiproliferative
and neovascularization effects. Stepkowski (5) estimated oral
bioavailability of sirolimus at 10%. When the intravenous dose
of 0.08 mg/kg/day was compared with an oral dose of 0.8 mg/
kg/day, it was found that the average survival time of heart
allografts was similar. In our study, we prepared the dose to be
given to rats the based on this study (5).

In this study, it was determined that sirolimus decreased
histopathological changes in the kidney related to ESWL in
long term. However, the effect of sirolimus on histopathological
changes in the first two weeks could not be determined.
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In another study in which the effect of sirolimus on body weight
was evaluated, a significant weight loss was detected after 12
weeks in group administered sirolimus 1.0 mg/kg 3 times a week
(20). In our study, the rats were treated with oral sirolimus at
a dose of 0.8 mg/kg/day. A statistically significant decrease in
body weight was determined in both the E groups (p<0.05) and
in the L period groups (p<0.05).The detection of a statistically
significant weight loss among long-term groups was a side
effect of sirolimus (20).

In a retrospective study evaluating the effect of ESWL on renal
functions in 131 patients with CKD and kidney stones, stone
therapy with ESWL delayed the deterioration in renal function
in patients with CKD. In patients with chronic renal failure; if
there were kidney stones and not treated, annual deterioration
in renal function was more common than those treated with
ESWL. As a result, it was stated that ESWL could be recommended
in patients with CKD and kidney stone (21). Sirolimus provides
appropriate immunosuppression without nephrotoxicity, unlike
calcineurin inhibitors. It could be used as an alternative drug in
a patient with CKD who has organ transplantation (22).

Study Limitations

Several limitations of our study should be noted. First, TGF-3
molecule, which is an important marker for the determination
of fibrosis, could not be managed at the tissue level due to
technical deficiencies. Therefore, evaluations could only be
made at the histopathological level. Second, our rat model of
ESWL-induced kidney tissue damage is not entirely analogous
to clinical conditions seen in patients.

Conclusion

Based on this study, we think that sirolimus may be beneficial in
protecting the existing renal functions and in decreasing tissue
damage in kidney tissue after ESWL especially in patients with
CKD. However, further investigations are needed to confirm or
support this theory.
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Fournier Gangreni: Tersiyer Bir Uroloji Referans Merkezinde Mortaliteye Etki Eden Risk
Faktorlerinin Analizi
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What’s known on the subject? and What does the study add?

Aggressive treatment is the main approach for the management of Fournier gangrene (FG). The mortality rate is between 3% and 45% in
the literature. For this reason, to know the risk factors affecting mortality for FG may help surgeons in their daily practice.

Abstract T

Objective: We aimed to investigate the risk factors affecting mortality in patients with Fournier's gangrene (FG).

Materials and Methods: Records of 48 male patients, who were admitted to our urology clinic between November 2011 and June 2018, were
analyzed. The patients were divided into two groups according to their survival status. statistical analyses were done to determine the risk factors
for mortality.

Results: The mean age was 53.9+12.61 years. 41 patients were discharged (group 1) and 7 were deceased (group 2). The mortality rate was 14.6%.
Increased age, Fournier's Gangrene Severity Index (FGSI) scores, prolonged operative time, presence of immunosuppressive diseases, abdominal
spread of the disease, history of cystostomy, mechanical ventilation requirement, and multiple micro-organism in wound culture were found to be
risk factors for mortality in patients with FG.

Conclusion: Increased age, high FGSI scores, increased operative time, presence of immunosuppressive diseases, history of cystostomy, abdominal
spread of the disease, mechanical ventilation requirements, and multiple micro-organism in wound culture were thought to affect mortality in
patients with FG.

Keywords: Fournier's gangrene, Mortality, Risk factor

Oz T
Amacg: Fournier kangreni (FG) hastalarinda mortaliteyi etkileyen risk faktérlerini arastirmayr amacladik.

Gerec ve Yontem: Kasim 2011 ve Haziran 2018 arasinda 48 erkek hastanin kayitlar analiz edildi. Hastalar sagkalim durumlarina gore iki gruba
ayrildi. Mortaliteye etki eden risk faktorlerini belirlemek igin istatistiksel analizler yapildi.

Bulgular: Ortalama yas 53,9+12,61 idi. Hastalarin 41'i taburcu olmus (grup 1) ve 7'si vefat etmisti (grup 2). Mortalite orani %14,6 idi. Artmis yas,
artmis Fournier Gangreni Severity Indeks (FGSI) skorlari, artmis operasyon siiresi, immiinostipresyon hastaligi olmasi, sistostomi yapilmasi, hastaligin
abdominal yayilmasi, mekanik ventilasyon ihtiyaci, yara kiltiirlinde multipl mikroorganizma saptanmasi FG'de mortalite icin risk faktorleri olarak
bulundu.

Sonug: ileri yas, artmis FGSI skorlari, artmis operasyon siiresi, immiinosiipresyon hastaligi olmasi, sistostomi yapilmasi, hastaligin abdominal
yayihiminin olmasi, mekanik ventilasyon ihtiyaci, yara kiiltiiriinde multipl mikroorganizma saptanmasinin FG'si olan hastalarda mortaliteyi etkiledigi
diistintiimektedir.

Anahtar Kelimeler: Fournier gangreni, Mortalite, Risk faktori
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Introduction

Fournier's gangrene (FG) is a disease of the perineal, genital or
perianal regions characterized by necrotizing fasciitis due to
synergistic polymicrobial infection (1). Since delay in diagnosis
and treatment can be lethal, it is very important that the
symptoms are not missed even if non-specific. It is a serious
disease which is seen in emergency departments of general
surgery and urology clinics and it is associated with high
mortality rates due to its insidious course and requires urgent
surgical intervention with appropriate antibiotic therapy (2).

In this retrospective study, we aimed to analyse the factors that
affect prognosis in patients treated for FG.

Materials and Method

We retrospectively reviewed the records of patients who
underwent surgery with FG diagnosis between 2011 and 2018
in our clinic. A total of 48 male patients were included in the
study. Clinical and demographic data such as age, comorbidity,
Fournier's Gangrene Severity Index (FGSI) score (Table 1) and
perioperative data were recorded. The patients were divided into
two groups according to their survival status.

We performed radical debridement of the affected devitalized
tissues in all patients after presentation. Initial empiric
antibiotherapy with imipenem + teicoplanin and clindamycin
was given in the outpatient clinic and continued. The dressings
were changed daily. Wound debridement was performed every
48 hours with sedation in the operating room. Vacuum assisted
closure (VAC) was used for wound treatment (Figure 1). All
necrotic areas were debrided until the healthy tissue was seen
in the wound. If necessary, the patients were managed in the
intensive care unit (ICU). If the skin defect was not self-healing,
treatment with tertiary closure, split-thickness skin grafting
(STSG), was performed for reconstruction.

Table 1. Fournier Gangrene Severity Index scoring system

Statistical Analysis

Statistical analyses were performed using the Statistical Package
for the Social Sciences (SPSS) version 21.0 software (IBM SPSS
Statistics for Windows, version 21.0. monk, NY: IBM Corp.,
Armonk, NY). The Pearson chi-square and Fisher's exact tests

Figure 1. (a) Presentation of a patient with FG (b) Debridement was
performed at the operating room (c) Granulation tissue was formed (d,e) VAC
therapy procedure (f) Skin graft applied.

Physiologic variable/point ~_High abnormal values Normal Low abnormal values

assignment +4 +3 +2 +1 0 +1 +2 +3 +4
Temperature (°C) >41 39-409 - 38.5-38.9 36-38.4 34-35.9 32-339 30-31.9 <299
Heart rate >180 140-179  110-139 - 70-109 - 55-69 40-54 <39
Respiratory rate >50 35-49 - 25-34 12-24 10-11 6-9 - <5
Serum sodium (mmol/L) >180 160-179  155-159 150-154 130-149 - 120-129 110-119 <110
Serum potassium (mmol/L) >7 6-6.9 - 5.5-5.9 3.5-5.4 3-3.4 2.5-2.9 - <2.5
Serum creatine (mg/100 mL)  >3.5 2-3.4 1.5-1.9 - 0.6-1.4 - <0.6 - -

‘2, acute renal failure

Hematocrit >60 - 50-59 46-49 30-45 - 20-29 - <20
WBC (total/mm3 "1000) >40 - 20-39.9 15-19.9 3-14.9 - 1-2.9 - <1
Serum bicarbonate (venous, >53 41-51.9 - 32-40.9 22-31.9 - 18-21.9 15-17.9 <15

mmol/L)

WBC: White blood cell
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were used for analyzing differences between the categorical
variables, and the Kruskal-Wallis and Mann-Whitney U tests
were used for analyzing differences between means. A p value of
less than 0.05 was considered statistically significant. The study
protocol was approved by the ethics committee of Cerrahpasa
Faculty of Medicine.

Results

The mean age of the patients was 53.90+12.61 years. Fourty-
one patients were discharged (group 1) and 7 deceased (group
2). The demographic data is given in Table 2. The most common
cause of the disease was urological causes (25 patients; 52.1%).
The most common immunosuppressive disease was diabetes
mellitus (12 patients; 25.0%). Two patients were human
immunosuppressive virus (HIV)-positive.

The most frequently isolated pathogen in wound culture
was Escherichia coli (27 patients; 56.2%). Other identified
microorganisms were Klebsiella pneumoniae in 12 (25.0%),
Streptococcus in 4 (8.3%), Staphylococcus in 3 (6.2%) and
Pseudomonas in 2 (4.1%). Nineteen patients (39.6%) had
polymicrobial infection (>2 microorganisms identified) .

Table 2. Characteristics of patients

Patient characteristics n
Number of patients 48
Age (yea
ge lyear) 53.9 (36-78)
Mean (range)
BMI (kg/m?2)

28.2 (18.7-42.4
Mean (range) ( )

Hematocrite

34.3 (25.6-51.9)
Mean (range)

Operation time (min)
Mean (range)

FGSI

Mean (range)
Albumin

Mean (range)

162.4 (40-540)

3.2 (1-11)

3.3 (2.3-4.4)

Leukocyte count value
12.060 (7.320-18.530)
Mean (range)

Etiology

e Urogenital 25 (52.1%)
e Anorectal 19 (39.6%)
e Skin-based 4 (8.3%)
Pathogen in wound culture

e Ecoli 27 (56.2%)
e Klebsiella 12 (25.0%)
e Other 9 (18.8%)
Length of hospital stay (days) 367 (10-93)

Mean (range)

FGSI: Fournier Gangrene Severity Index, BMI: Body mass index
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VAC therapy was used for wound management in 33 patients.
The mean number of debridements was 3 (1-9). Colostomy and
cystostomy were established in 5 (10.4%) and 3 (6.3%) patients,
respectively. The wound was closed conveniently for tertiary
closure in 27 (56.2%) patients. The wounds in 14 (29.1%)
patients were reconstructed with STSG.

A total of 14 (29%) patients required treatment in the ICU with
a mean duration of 7 days (1-29). Of these, seven underwent
mechanical ventilation. The mean duration of postoperative
mechanical ventilation was 4+2.1 (1-29) days. A total of 7
patients died due to multi-organ failure associated with septic
shock. The mortality rate was found to be 14.6%.

There was a significant difference between the groups in age
(p=0.001), FGSI score (p=0.001), operative time (p=0.001),
presence of immonosuppressive disease (p=0.001), history
of cystostomy (p=0.002), abdominal spread of the disease
(p=0.001), mechanical ventilation requirement (p=0.001) and
multiple microorganism in wound culture (p=0.001) (Table 3).

Discussion

The rate of mortality associated with FG has been reported to
be between 3% and 45% (3). While mortality rate was 80% in
the first series published, the rate decreased to 40% in the last
15 years (4). Causes of death from the disease include severe
sepsis, coagulopathy, acute renal failure, diabetic ketoacidosis
and multiple organ failure (3). Early aggressive treatment
reduces mortality. Therefore, the important factor affecting the
clinical outcome is timely and adequate surgical debridement.
Furthermore, accurate estimation of mortality risk may be a
guide for the management of FG. For instance, FGSI is a powerful
predictor of mortality associated with FG. In addition, in the
literature, many factors have been shown to have a negative
effect on survival, e.g., increased age, widespread disease, delay
in treatment, presence of shock or sepsis on admission, positive
blood culture, increased level of urea, anorectal origin of
infection, diabetes mellitus and immunosuppressive condition
(5). In our study, the mortality rate was found to be 14.6%. Also,
increased age, and operative time, high FGSI score, presence of
immonosuppressive disease, history of cystostomy, abdominal
spread of the disease, mechanical ventilation requirement and
multiple micro-organisms in wound culture were thought to
affect mortality in this study.

Perianal infections are the most common cause of FG (4). The most
common sites of infection are the gastrointestinal system (30-
50%), genitourinary tract (20-40%) and skin (20%). However, in
Eke's series, the etiological factors for FG were diabetes mellitus
in 20% and alcohol abuse in 9%, and the sources of FG were
dermatological in 24%, anorectal in 21%, and urological in 19%
(3). In our study, the etiology was urogenital infection in 52.1%
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Table 3. The predictive factors for mortality

Group 1 Group 2 p
(n=41) (n=7)
Age (year)
50.54+9.8 73.4+8.6 0.001
Mean (+SD) - -
Operation time (min) 125.7497.4 377.1+178.9 0.001
Mean (+SD) R e ’
Body mass index (BMI)
25.27+4.8 24.82+4.6 0.775
Mean (+SD)
FGSI score 2.041.0 10.141.1 0.001
Ut 1. NN .|
Mean (+SD) B B
Hospitalization time (days)
38.6+26.8 25.4+8.5 0.258
Mean (+SD)
Immunosuppressive disease
® Yes 14
0.001
* No 27 7
Cystostomy
® Yes 0 3 0,002
* No 41 '
Colostomy
*Yes > 0.438
* No 36 7 '
Abdominal spread
® Yes 1 6 0.001
* No 40 '
Orchiectomy
® Yes 12 0113
* No 29 7 '
Mechanical ventilation
® Yes 13
0.001
* No 28 7
Micro-organism in wound
culture 19 7
® Multiple 22 0.001

® Single

SD: Standard deviation, FGSI: Fournier Gangrene Severity Index, BMI: Body mass index

of patients. Genitourinary tract-related diseases were more
common in our patients. This is because the urogenital diseases
are being treated by the urology clinic in our hospital.

Increased age, diabetes mellitus, chronic liver disease, chronic
renal failure, alcoholism, smoking and immunosuppressive
conditions are risk factors for FG. Diabetes mellitus, the most
common concomitant disease (12-70%) in patients with FG,
is a predisposing factor for the disease (6). There is a decrease
in chemotaxis, phagocytosis and cellular digestive function in
diabetes mellitus leading to increased susceptibility to infections
(7). Similarly, we found that diabetes mellitus, was the most
common comorbid disease in this study (25% of the patients).
In addition, 2 patients (4.2%) were found to be HIV-positive.

The FGSI was developed by Laor et al. (8) using vital findings and
some laboratory data to determine the severity and prognosis
of infection in FG patients. In their 15-year study, they found
that a FGSI score of >9 was associated with a 75% probability
of death and a score of <9 with a 78% probability of survival.
FGSI score is a valid and effective tool commonly used in many
studies for determining the clinical outcome in patients with
FG (9). Different scoring systems have been studied to predict
survival and prognosis. Bozkurt et al. (9) evaluated mortality
associated with FG using three different scoring systems.

As a result, FGSI score, laboratory risk indicator for necrotizing
fasciitis score and neutrophil-to-lymphocyte ratio were all
found to be capable of predicting worse prognosis. We used
the FGSI in our study. Similarly, FGSI scores were significantly
higher in group 2 than in group 1 in our study (p=0.001) and an
increased FGSI score was thought to correlate with mortality.

Aerobic and anaerobic bacteria can be isolated in patients
with FG. The most commonly isolated microorganisms
are E coli (80-43%), Klebsiella pneumoniae, Bacteroides,
Pseudomonas, Staphylococcus, Streptococcus, Clostridium,
Peptostreptococcus and Enterobacteriaceae (10,11). These
infections are frequently polymicrobial (12). It is recommended
to start a broad-spectrum antibiotic treatment with double and
triple combinations before surgery (13). Depending on culture-
antibiogram results, the same treatment may be continued or
proper antibiotic substitution may be required. Our patient
group was similar to the previous publications in terms of the
most common microorganisms and reproduction of more than
one microorganism. The most frequently isolated pathogens in
the wound culture were E. coli (56.2%) and Klebsiella (25%).
Also, multiple microorganisms were isolated in 39.6% of the
patients. When FG was detected, empiric antibiotherapy with
a combination of intravenous imipenem + teicoplanin and
clindamycin was started. According to the culture-antibiogram
results, the antibiotic treatment was revised.

Aggressive resuscitation, broad spectrum antibiotic use and
early surgical drainage are important in the treatment of FG
(12,13). All necrotic tissues are removed by debridement and
the procedure is repeated to control infection. If the anorectal
area and sphincters are involved, colostomy may be preferred
to reduce contamination. Urinary catheterization or cystostomy
is also recommended (11,12,13,14). Similarly, 5 of our patients
underwent colostomy and 3 patients underwent cystostomy.
Also, the mean number of debridement was 3 (1-9) in our study.
The number of patients undergoing cystostomy was significantly
higher in group 2 (p=0.002). Mortality rate was also found to
be higher in patients with abdominal distention (p=0.001).
However, no significant difference was found between group
1 and group 2 in terms of mean duration of hospitalization
or length of hospital stay in the ICU. However, mechanical

199



Journal of Urological Surgery,
2019;6(3):196-200

Citgez et al.
Fournier Gangrene

ventilation requirement was significantly higher in group 2 than
in group 1 (p=0.001).

The last step in the treatment of FG is the process of closing
the large wound defect. In most cases, especially small defect
wounds simply improve as secondary healing. However, STSG
is the most widely used and preferred method for wounds with
large defects. VAC procedure, which has gained popularity in
the recent years, has contributed significantly to this period of
the treatment by accelerating wound healing. (14). By placing
sterile foam dressing with an evacuation tube connected to an
adjustable vacuum pump into the wound bed, thus, applying
negative pressure to the entire wound bed, VAC accelerates
wound healing by reducing edema, increasing blood flow,
fibroblast migration and cell proliferation. In our study, VAC
therapy was used for wound management in 33 patients
(68.7%).

Study Limitations

This study has several limitations. Firstly, it was a retrospective
study. Secondly, we could not perform logistic regression
analyses. FG patients are treated in the general surgery or
urology clinics depending on the affected area and system. In
some cases, co-operation of both clinics is needed. The fact that
only the outcomes of patients treated in the urology department
were evaluated and the small sample size were other limitations
of this study. Future prospective studies are warranted in order
to overcome all the aforementioned limitations.

Conclusion

In conclusion, in this retrospective study, increased age, high FGSI
scores, increased operative time, presence of immunosuppressive
disease, history of cystostomy, abdominal spread of the disease,
mechanical ventilation requirement, multiple micro-organism
in wound culture are thought to associate with mortality in
patients with FG.

Ethics

Ethics Committee Approval: The study protocol was approved
by the ethics committee of Cerrahpasa Faculty of Medicine
(approval number: 83045809/604.01/02).

Informed Consent: Consent form was filled out by all
participants.

Peer-review: Externally and internally peer-reviewed.
Authorship Contributions:

Surgical and Medical Practices: S.C., C.D. Concept: S.C., C.D.
Design: S.C., C.D., M.0. Data Collection or Processing: C.D., M.0.,

200

S.C., BS. Analysis or Interpretation: S.C., A.E., BS. Literature
Search: M.0., B.S. Writing: S.C., C.D., M.0.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Smith G, Bunker C, Dinneen M. Fournier's gangrene. Br J Urol 1998;81:347-
355.

2. Morais H, Neves J, Maciel Ribeiro H, Ferreira M, Guimardes N, Azenha N, Dias
R, Fonseca A, Conceicao L. Case series of Fournier's gangrene: Affected body
surface area: The un- derestimated prognostic factor. Ann Med Surg (Lond)
2017;16:19-22.

3. Eke N. Fournier's gangrene: a review of 1726 cases. Br J Surg 2000;87:718-
728.

4. Thwaini A, Khan A, Malik A, Cherian J, Barua J, Shergill I, Mammen K.
Fournier's gangrene and its emergency management. Postgrad Med J
2006;82:516-519.

5. Yilmazlar T, Ozturk E, Alsoy A, Ozguc H. Necrotizing soft tissue infections:
APACHE I score, dissemination, and survival. World J Surg 2007;31:1858-
1862.

6. Taviloglu K, Cabioglu N, Cagatay A, Yanar H, Ertekin C, Baspinar I, Ozsut
H, Guloglu R . Idiopathic necrotizing fasciitis: risk factors and strategies for
management. Am Surg 2005;71:315-320.

7. Norton KS, Johnson LW, Perry T, Perry KH, Sehon JK, Zi- bari GB.

Management of Fournier's gangrene: an eleven year retrospective analysis
of early recognition, diagnosis, and treatment. Am Surg 2002;68:709-713.

8. Laor E, Palmer LS, Tolia BM, Reid RE, Winter HI. Outcome prediction in
patients with Fournier's gangrene. J Urol 1995;154:89-92.

9. Bozkurt O, Sen V, Demir O, Esen A. Evaluation of the utility of different
scoring systems (FGSI, LRINEC and NLR) in the management of Fournier's
gangrene. Int Urol Nephrol 2015;47:243-248.

10. Baykal K, Albayrak S, Inal H, Elbuken E, Diindar K, Onol Y. Fournier's
disease: adjunctive hyperbaric oxygen therapy to classic therapy. Int J Urol
1996;3:161-162.

11. Chawla SN, Gallop C, Mydlo JH. Fournier's gangrene: an analysis of repeated
surgical debridement. Eur Urol 2003;43:572-575.

12. Jeong HJ, Park SC, Seo 1Y, Rim JS. Prognostic factors in Fournier gangrene.
Int J Urol 2005;12:1041-1044.

13. Yanar H, Taviloglu K, Ertekin C, Guloglu R, Zorba U, Cabioglu N, Baspinar I.
Fournier's gangrene: risk factors and strategies for management. World J
Surg 2006;30:1750-1754.

14. Ozturk E, Ozguc H, Yilmazlar T. The use of vacuum assisted closure therapy
in the management of Fournier's gangrene. Am J Surg 2009;197:660-665.



ORIGINAL RESEARCH s —

Endrourology Doi: 10.4274fjus.galenos.2018.2392
Journal of Urological Surgery, 2019;6(3):201-206

Effects of Laser Probes and Computed Tomography Findings on
Ureterorenoscopic Laser Lithotripsy Success Rate, Laser Time, Laser
Energy Level and Operative Time for Distal Ureteral Stones

Distal Ureter Taslarinda Lazer Probunun ve Bilgisayarli Tomografi Bulgularinin
Ureterorenoskopik Lazer Litotripsi Basarisi, Lazer Suresi, Lazer Enerji Dizeyi ve Operasyon
Stresi Uzerine Etkileri

© Serdar Celik1,2, ® Ozan Bozkurt3, ® Isil Basara4, ® Ozgiir Giirboga3, ® Omer Demir3, ® Mustafa Secil4, ® Adil Esen3

1izmir Bozyaka Training and Research Hospital, Clinic of Urology, izmir, Turkiye

2Dokuz Eyliil University Faculty of Medicine, Institute of Oncology, Depratment of Basic Oncology, [zmir, Turkiye
3Dokuz Eyliil University Faculty of Medicine, Department of Urology, izmir, Turkiye

4Dokuz Eyliil University, Faculty of Medicine, Department of Radiology, izmir, Turkiye

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

Stone diameter, volume and Hounsfield units values were significant predictors of laser energy level, ureterorenoscopy and laser time for
distal ureteral stones. Also, use of a thinner probe decreased total laser time, laser energy level and laser energy/time ratio.

Abstract T

Objective: To investigate the effect of preoperative non-contrast computed tomography (NCCT) findings and peroperative laser probe selection on
total laser time, energy level and ureterorenoscopy (URS) time for distal ureteral stones.

Materials and Methods: We prospectively evaluated 72 patients with single distal ureteral stone measuring 5-25 mm in diameter on NCCT, who
were treated with ureteroscopic lithotripsy (URSL) between June 2015 and October 2016. The patients were divided into two groups according to
probe selection as 365 pm and 550 pm groups. Stone diameters, stone volume and Hounsfield units (HU) measured on NCCT, and URSL findings
were noted at the end of the treatment. These findings were compared between the groups. Also the possible predictive value of NCCT findings was
evaluated for URSL data.

Results: There were 17 patients in the 365 pm and 55 patients in the 550 um groups. There was no significant difference in URSL success rate and
other predictive data between the groups. However, among the peroperative data, laser time, laser energy level and laser energy/time ratio were
significantly lower in the 365 um group compared to the 550 pum group (p<0.05). Correlation analysis indicated that total laser time and URS time
were correlated with stone diameter, stone volume, HU values and density (HD). Laser energy level was only correlated with longitudinal stone
diameter and HD.

Conclusion: Stone diameter, volume and HU values are significant predictors of laser energy level, URS and laser time for distal ureteral stones. Also,
use of a thinner probe decreases total laser time, laser energy level and laser energy/time ratio. In addition, thinner laser probe shortens URS time.
Keywords: Distal ureteral stone, Hounsfield units (HU), Laser lithotripsy, Non-contrast computed tomography (NCCT), Ureterorenoscopy (URS)

Oz T
Amac: Distal tireter taslarinda, preoperatif kontrastsiz bilgisayarl tomografi (BT) bulgularinin ve peroperatif lazer prob seciminin toplam lazer siiresi,
enerji dlizeyi ve ireterorenoskopi (URS) zamani lizerine etkisini arastirmayr amacladik.
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Gerec ve Yontem: Haziran 2015 - Ekim 2016 tarihleri arasinda, URS ile tedavi edilen ve BT'de 5-25 mm c¢apl, tek, distal lireter tasi olan 72 hasta
prospektif olarak degerlendirildi. BT'de &lgiilen tas capi, tag hacmi ve hounsfield tinitesi (HU) ile URS bulgulari not edildi. Prob secimine gore 365
um ve 550 um olarak iki gruba ayrilan hastalarda tiim veriler lazer prob gruplari arasinda karsilastirilarak degerlendirildi. Ayrica URS verilerini
etkileyebilecek olasi BT bulgularinin tahmini prediktif etkileri incelendi.

Bulgular: Toplam 72 hastadan, 365 pm prob grubunda 17 hasta ve 550 pm prob grubunda 55 hasta mevcuttu. URS basari orani ve diger prediktif
veriler gruplar arasinda anlamli degildi. Ancak, peroperatif verilerden lazer siiresi, lazer enerji diizeyi ve lazer enerji/stire orani 365 um prob grubunda
550 um prob grubuna gére anlamli daha diisiiktl (p<0,05). Korelasyon analizinde toplam lazer siiresi ve URS siiresinin tas capi, tas hacmi, HU degeri
ve HU dansitesi (HD) ile korele oldugu gozlendi. Lazer enerji diizeyi ise sadece longitudinal tas capi ve HD ile koreleydi.

Sonugc: Distal lireter taslarinda tas capi, hacmi ve HU dederleri lazer enerji diizeyi, URS ve lazer siiresini 6ngdren faktorlerdir. Ayrica, daha ince
lazer prob kullanimi toplam lazer siiresini, lazer enerji diizeyini ve lazer enerjifsiire oranini azaltmaktadir. Ayrica, ince lazer probu URS siiresini

kisaltmaktadir.

Anahtar Kelimeler: Distal iireter tasi, Hounsfield units (HU), Lazer litotripsi, Kontrastsiz bilgisayarl tomografi (BT), Ureterorenoskopi (URS)

Introduction

Ureteroscopy (URS) procedure is an appropriate treatment
modality for ureteral stones (1). The holmium:yttrium-
aluminum-garnet (Ho:YAG) laser has been considered the
standard lithotripsy modality for ureteroscopic lithotripsy
(URSL) for the past 2 decades (2,3). With the development of
semirigid and flexible URS technology and introduction of
better instrumentation, including the Ho:YAG laser, URSL has
improved in efficacy while sustaining a low morbidity and high
success profile (4,5). In current studies, URSL stone-free (SF)
rates were reported as 94.2%, 89.4%, and 84.5%, for distal, mid,
and proximal ureteral stones, respectively (6).

Non-contrast computed tomography (NCCT) is the gold
standard imaging modality to evaluate patients with urinary
stones, providing predictive information for treatment
planning (7,8). NCCT provides stone measurements (size and
volume), stone location and stone density [Hounsfield units
(HU) measurements]. Absolute HU inversely correlates with
the effectiveness of extracorporeal shock wave lithotripsy
(SWL) and has also been proposed to affect SF rates after
URSL and percutaneous nephrolithotomy (PNL) (9-12). Stone
fragmentation is an important factor for SF status, laser and
operative times. Therefore, itis important to define the predictive
factors affecting stone fragmentation and these factors may
also be useful in predicting SF status, laser and operative times
for URSL. In a recent study, URSL procedures were retrospectively
analyzed and predictive factors for operative time and success

were investigated and identified (13).

The purpose of our investigation was to prospectively evaluate
the effect of preoperative NCCT findings and peroperative laser
probe selection on treatment success rate, cumulative Ho:YAG
laser time, URS time and laser energy level for single distal
ureteral stones.
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Materials and Methods

After approval was obtained from the Local Ethics Committee, we
prospectively evaluated patients >18 years old who underwent
URSL for single distal ureteral stone 5-25 mm in diameter from
March 2015 to October 2016. The patients were evaluated with
NCCT before URSL. The exclusion criteria were stones of <5 or
>25 mm in diameter, obstructive and multiple stones, stones
requiring emergency drainage (fever, Systemic Inflammatory
Response syndrome, sepsis, urinary tract infection), patients
with solitary kidney and patients with congenital urinary tract
anomalies. Mid-proximal ureteral stones were also excluded.
NCCT images using 2 mm sections with the liver's dome as
cranial border and the pubis joint as caudal border at 100 mA
120 kV (Brilliance 64, Philips®, Best, The Netherlands) were
taken. All NCCT findings were evaluated by a radiologist. Stone
diameters (longitudinal and transverse) were calculated in
2 different planes and the maximum diameters of the stones
were taken into consideration. Stone volumes were measured
using a computer programme. HU values were measured as
previously described by Celik et al. (12) for the largest diameter
of the stone (longitudinal or transverse) with bone window
and large magnification. After serial measurements of the
highest HU value (HUmax) and the lowest HU value (HUmin),
HU value was calculated as the average of these two values
(HUave). The difference in HU (HUdiff) was calculated as the
difference between the HUmax and the HUmin values, as
previously defined by Celik et al. (14,15) Hounsfield density (HD)
was calculated as HUmax divided by stone size (16). All URSL
treatments were performed with a 8/9.8 F rigid ureteroscope
(Karl Storz®, Tuttlingen, Germany), 365 um PercuFib or 550 pm
RigiFib laser probes (LISA® laser products OHG, Katlenburg-
Lindau, Germany) and a 80 watt Ho:YAG laser device (Sphinx®,
Livermore, CA, USA). Laser probe was randomly selected
during the the operation. Stone fragmentation was monitored
using the Storz endovision system (Karl Storz®, Tuttlingen,
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Germany) throughout the procedure. All laser procedures
were performed with 1.5 joules energy, 12 watts power and 8
hertz frequency. Usage of forceps and/or basket catheter and
the data on obstruction (no obstruction/partial obstruction/
complete obstruction) and impaction (no impaction/partial
impaction/complete impaction) were noted according to URS
observation during the procedure. The total laser energy level,
laser time, URS time and operative time were noted at the end
of the operation. Necessity of J stent placement was decided
according to the operation findings. Status of stone impaction
and obstruction and J stent placement were also noted. URSL
success was defined as SF (absence of all of clinical significant
and insignificant stones) status at the end of the operation.

Statistical Analysis

Success status was evaluated as SF and residual fragments
(RF). Type of laser probe used was also evaluated and divided
into two groups as 365 and 550 pm laser probe groups.
Data were analyzed using the Statistical Package for Social
Sciences, version 20.0 (SPSS, Chicago, Ill) software program.
Nonparametric correlations between possible predictive
parameters for URSL success were compared by using Pearson's
correlation coefficient. The Mann-Whitney U test and Pearson
chi-square test were used to compare demographic and
radiologic parameters between 365 and 550 pm groups. Data
are given as mean + standard deviation. However, the results of
analysis are given as median data. Statistical significance was
defined as p<0.05.

Results

A total of 72 patients with distal ureteral stones were
included. Patient and stone characteristics are given in Table 1.
Correlation between predictive radiologic parameters measured
on NCCT images and peroperative URSL data was investigated
in all the 72 patients. Correlation results are given in Table 2.
In correlation analysis of 72 patients, laser time was strongly
correlated with longitudinal and transverse diameters of stone,
stone volume, HUmax, HUmin and HUave and negatively
correlated with HD. URS time was found to positively correlate
with longitudinal and transverse stone diameters and negatively
correlate with HD. Laser energy was also positively correlated
with only longitudinal stone diameter and negatively correlated
with HD. However, energy/time ratio was not found to correlate
with any predictive data. Stone diameters, volume and HU
measurements were not significantly different between the
groups with presence of obstruction and impaction. There
were 17 patients in the 365 um group and 55 patients in the
550 um probe group. Patients and stone characteristics of the
groups and comparison of statistical analysis results are given

in Table 3. The rate of patients treated with SWL before the
URSL procedure was found to be significantly higher in the 365
um group compared to 550 um group (p<0.05). There was no
significant difference in URSL success rate and other predictive
data between the groups. However, in the peroperative data,
laser time, laser energy level and laser energy/time ratio were
significantly lower in the 365 um group compared to the 550
um group (p<0.05). After exclusion of patients with previous
SWL, 61 patients were evaluated (11 patients in the 365 pum
group and 50 patients in the 550 pm group) and almost all
parameters were similar between the groups. However, URS
time was found to be shorter in the 365 um group than in the
550 pm group (17.5 min vs 24.4 min, p=0.036).

Table 1. Patient and stone characteristics

All patients (n=72) mean +
SD (minimum-maximum)

Mean age (year) 46.9+13.2 (18.6-71.7)

BMI (kg/mz) 25.8+3.1 (15.7-32)
Longitudinal diameter of stone 10.6+3.7 (5-21)
(mm)

Transvers diameter of stone (mm) 8.3+3.1 (3.5-25)

Stone volume (mm3) 416.1+578.3 (41.6-3900)

HUmax (HU) 1116.8+281.3 (270-1596)
HUmin (HU) 780.5+257.5 (204-1435)
HUave (HU) 948.6+252.3 (252-1515.5)
HUdiff (HU) 336.3+190.3 (36-824)

HD (HU/mm) 111.8+38.9 (24.8-213.9)

Laser time (min) 9.5+6.1 (1-25)

Laser energy (joule) 2409.9+2928.3 (17-18900)

Laser energy/time ratio (J/min) 218.5+179.5 (2.8-821.7)

URS time (min) 23.6+10.6 (3-50)

Laser probe, n (%) 365 pum 17 (23.6%)

550 um 55 (76.4%)
J stent status, n (%)  Yes 49 (68.1%)

No 23 (31.9%)
Previous SWL status, Yes 11 (15.3%)
n (%) No 61 (84.7%)
Obstruction No 37 (51.4%)

presence, n (%)

Partial 24 (33.3%)
Complete 11 (15.3%)
Impacte stone No 40 (55.6%)
presence, n (%) Partial 21 (29.2%)
Complete 11 (15.3%)

SD: Standard deviation, BMI: Body mass index, HU: Hounsfield units, HUmax: Highest
hounsfield units value, HUmin: Howest hounsfield units value, HUave: The average
of hounsfield units values, HUdiff: The difference of hounsfield units values, HD:
Hounsfield density, SWL: Extracorporeal shock wave lithotripsy, URS: Ureterorenoscopy
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Table 2. Correlation between preoperative predictive radiologic findings and ureteroscopic lithotripsy findings

Laser time Laser energy Laser energy/time  URS time
ratio
Age R=0.199 R=0.106 R=0.031 R=0.169
p=0.093 p=0.376 p=0.796 p=0.156
BMI R=0.106 R=0.025 R=0.029 R=0.083
p=0.376 p=0.833 p=0.811 p=0.490
Longitudinal diameter of stone R=0.528" R=0.407"* R=0.188 R=0.409*
p<0.001 p<0.001 p=0.115 p<0.001
Transvers diameter of stone R=0.317** R=0.179 R=0.001 R=0.265"
p=0.007 p=0.133 p=0.993 p=0.024
Stone volume R=0.305" R=0.231 R=0.042 R=0.215
p=0.009 p=0.050 p=0.724 p=0.070
HUmax R=0.323* R=0.193 R=0.135 R=0.207
p=0.006 p=0.104 p=0.258 p=0.081
HUmin R=0.278* R=0.090 R=0.057 R=0.173
p=0.018 p=0.451 p=0.633 p=0.147
HUave R=0.322* R=0.154 R=0.104 R=0.203
p=0.006 p=0.197 p=0.383 p=0.087
HUdiff R=0.101 R=0.164 R=0.122 R=0.072
p=0.397 p=0.169 p=0.307 p=0.547
HD R=-0.300" R=-0.242% R=-0.074 R=-0.312*
p=0.010 p=0.040 p=0.537 p=0.008

**Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level

BMI: Body mass index, HUmax: Highest Hounsfield units value, HUmin: Lowest hounsfield units value, HUave: Average of hounsfield units values, HUdiff: Difference of hounsfield units

values, HD: Hounsfield density, URS: Ureterorenoscopy

Discussion

NCCT images provide more information about stone
characteristics and stone density including HU measurements.
HU measurements have been researched many times to date
and an absolute inverse correlation has been found between
high HU level and SF rates after SWL, URSL and PNL procedures.
(9,10,11,12). Especially for URSL, stone fragmentation during the
procedure is the most important factor for laser energy level,
laser time and operative time. Therefore, defining the predictive
factors affecting stone fragmentation is one of the major
areas of research for URSL in recent years. In a recent study
designed by Ito et al. (10), 219 patients who underwent URSL
procedures for renal stones were retrospectively analyzed. There
was a significant difference in the fragmentation efficiency
and operative time in favor of the low HUave group (<1061
HU) compared to the high HUave group (=1061 HU) in URSL
procedures for <20.0 mm renal stones (10). However, we agreed
with Ofude et al. (13) and we also evaluated both total laser
time and URS time because laser time is more predictive than
operative time. Ofude et al. (13) found that stone attenuations
such as HUave and stone volume predicted laser energy level
during URSL with Ho:YAG laser. Also, maximum stone diameter
and severe hydronephrosis rate were found to be associated
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with laser energy amount. However, other radiological findings
were not found to predict the laser energy levels, such as
HD, whereas HD was found to be inversely correlated with
stone volume. Therefore, the authors considered that HD was
insufficient as an indicator of stone density. Also, Seitz et al.
(17) retrospectively analyzed 543 patients with ureteral stones
who underwent URS. The degree of hydronephrosis was found
to be positively correlated with stone size (17). In contrast,
stone diameter, volume and HU measurements were not found
to be significantly different between the groups with presence
of obstruction and presence of impaction in our study.

In an important study published by Molina et al. (18), stone
volume, presence of renal stone and HD were found to be
significantly positively correlated with laser energy level and
stone volume and HD were significantly positively correlated
with laser time. Also, size of laser probe and laser power setting
were found to be positively correlated with laser energy level. In
addition, another study reported that increasing laser settings
that may increase laser energy level is associated with high
intraluminal temperature, potentially causing ureteral tissue
injury (19). When we look at our study; first, laser time was
strongly correlated with stone diameter, stone volume, HUmax,
HUmin and HUave measurements and negatively correlated
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Table 3. Patients and stone characteristics in laser probe groups and comparison of preoperative predictors and peroperative laser
data between the groups in distal ureteral stones by Mann-Whitney U and Pearson chi-square tests

Laser probe 365 pm Laser probe 550 pm p
(n=17) (n=55)
Mean Age (year) 45.8+13.7 47.2+13.1 0.591
BMI (kg/m2) 25.1+£3.2 26+3 0.353
Longitudinal diameter of stone (mm) 10.3+3 10.7+3.9 0.968
Transvers diameter of stone (mm) 9+4.3 8+2.7 0.619
Stone volume (mm3) 470+890.8 399.4+450.9 0.868
HUmax (HU) 1113.9+252.9 1M117.7£291.7 0.921
HUmin (HU) 794.4+274.1 776.2+254.7 0.842
HUave (HU) 954.1+248.4 947+255.8 0.974
HUdiff (HU) 319.5+177 341.5£195.5 0.822
HD (HU/mm) 111.5+33.8 111.9+40.6 0.942
Laser time (min) 6.4+4.9 10.5+6.1 0.007
Laser energy (joule) 580.8+1028.1 2975.2+3095.6 <0.001
Laser energy/time ratio (J/min) 85.8+85.6 259.5+181.4 <0.001
URS time (min) 20.6+10.3 24.5+10.6 0.149
Single session URSL success, n Yes 16 52 0.946
No 1 3
Usage of forceps and/or basket catheter Forceps 12 39 0.888
Basket 4 N
Forceps and basket 1 5
J stent status, n Yes 12 37 0.798
No 18
Previous SWL status, n Yes 5 0.009
No 1 50
Obstruction presence, n No 12 25 0.091
Partial 2 22
Complete 3 8
Impacted stone presence, n No 12 28 0.192
Partial 2 19
Complete 3 8

BMI: Body mass index, HU: Hounsfield units, HUmax: Highest hounsfield units value, HUmin: Lowest hounsfield units value, HUave: Average of hounsfield units values, HUdiff:
Difference of hounsfield units values, HD: Hounsfield density, SWL: Extracorporeal shock wave lithotripsy. URS: Ureterorenoscopy, URLS: Ureteroscopic lithotripsy

with HD. Second, URS time was found to be positively correlated
with stone diameter and negatively correlated with HD. Last,
laser energy level was also positively correlated with only
longitudinal stone diameter and negatively correlated with HD.
In contrast, the energy/time ratio was not found to correlate
with any predictive data.

When we look at previous literature on the type of laser probe,
Vassar et al. (20) reported that higher energy level was generated
by smaller laser fibers than by larger fibers. In our study, in the

analysis of laser probe groups, laser time, laser energy level and

laser energy/time ratio were found to be significantly lower in
the 365 pum group compared to the 550 pum group (p<0.05).
In addition, the 365 um probe shortened URS time compared
to the 550 pum probe, although not statistically significant.
Interestingly, the rate of previous SWL was found to be higher in
the 365 pm probe group. Although SWL may affect stones, stone
characteristics were found to be similar between the groups in
the study. Therefore, all parameters were evaluated after the
exclusion of patients with previous SWL. Similar results were
achieved and also URS time was statistically shorter in the 365

um group.
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Study Limitations

There are several limitations in this study. The most important
limitation is the small number of patients in the study because
of the different laser setting selection by different surgeons.
Therefore, many patients who underwent URSL with different
laser settings for distal ureteral stone were not included in the
study. Other limitation is that previous SWL status was different
between the groups. However, similar results were achieved
after the exclusion of patients with previous SWL. Another
limitation is that the distribution of patients according to laser
probe selection was not similar between the groups because of
the limited number of times the 365 pm probe was used during
the study. Nonetheless, the results of this study showed that
stone diameter, stone volume and HU parameters measured by
NCCT are predictors of laser energy level and laser time. Also,
the 365 um laser probe decreases the laser energy level, laser
time and laser energy/time ratio compared to the 550 pm probe.

Conclusion

In conclusion, for URSL procedures, itisimportant toacknowledge
that NCCT measurements of the stone are effective predictive
factors for operative time and laser energy level. Thinner probe
usage decreases total laser time, laser energy level and laser
energy/time ratio. In addition, thinner laser probe shortens
URS time. Nevertheless, for clarification of these results further
randomised, prospective studies with large series are warranted.
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What’s known on the subject? and What does the study add?

Extracorporeal shock wave lithotripsy (ESWL) is an easy, effective, reliable and non-invasive method and therefore is an alternative modality
to surgery in patients with urinary stone disease. However, with the development of endoscopic treatment methods, it has become less
preferred by urologists. ESWL can be used effectively and safely in appropriate patients.

Abstract T

Objective: The aim of this study was to evaluate the efficacy and safety of extracorporeal shock wave lithotripsy (SWL) in a large patient group
treated with SWL due to kidney stone.

Materials and Methods: Data of 1997 patients, who underwent SWL due to renal stone in the at Atatlirk University Medical Faculty Clinic of
Urology between 2008 and 2013, were evaluated retrospectively. The effect of age, gender, stone location, size and opacity on SWL success,
additional procedure requirement and complication rates were evaluated.

Results: Six hundred eighty-six patients were female and 1311 were male. The overall rate of success of SWL was found to be 82.6%. The rate of
success of SWL was 82.1% in female patients and 82.9% in male patients (p>0.05). Gender, stone location, stone size and opacity were significant
predictive factors for the success of SWL (p<0.05). The complication rate in stones >15 mm was 5.8% (p<0.05). Age, gender, stone size, stone
location and stone opacity were not predictive factors for additional treatment after SWL (p>0.05).

Conclusion: Although SWL is less preferred today with the increase of endourological interventions, it remains an effective treatment method in
appropriate patients.

Keywords: Extracorporeal shock wave lithotripsy, Urinary stone, Complication

0z
Amagc: Bu calismamizdaki amacimiz bdbrek tasi nedeniyle ekstrakorporeal sok dalga litotripsinin (ESWL) ile tedavi edilen genis hasta grubunda
etkinliginin ve glvenirliginin degerlendirilmesidir.
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Gereg ve Yontem: 2008-2013 yillari arasinda Atatiirk Universitesi Tip Fakiiltesi Uroloji Kliniginde bobrek tagi nedeniyle ESWL yapilan 1997 hastaya
ait veriler retrospektif olarak degerlendirildi. Yas, cinsiyet, tas lokalizasyonu, tas boyutu ve tas opasitesinin ESWL basarisina etkisi, ek prosedir
gereksinimi ve komplikasyon oranlari degerlendirildi.

Bulgular: Hastalarin 686'si kadin ve 1311'i erkekti. ESWL'nin tiim hastalardaki basarisi %82,6 olarak bulundu. Kadin hastalarda ESWL basarisi %82,1,
erkek hastalarda %82,9 idi (p>0,05). ESWL basarisinda cinsiyet, tas lokalizasyonu, tas boyutu ve opasite onemli belirleyici faktorler olarak Gne
ciktr (p<0,05). Komplikasyon orani >15 mm ebatl taslarda %5,8 ile yiiksek bulundu (p<0,05). Ek prosediir gereksiniminde degerlendirilen faktorler
arasinda anlamli fark bulunmadi (p>0,05).

Sonug: ESWL giinlimiizde endoiirolojik girisimlerin artmasi ile ikinci plana diisse de uygun hastalarda etkili bir tedavi yontemi olarak degerini
korumaktadir.

Anahtar Kelimeler: Ekstrakorporeal sok dalga litotripsi, Tas, Komplikasyon

Introduction

Urinary stone disease is an important public health problem
with a prevalence of about 8.8% worldwide. It has been
reported that urinary stone disease has an annual health care
cost of $3.8 billion in the United States (1). Extracorporeal
shock wave lithotripsy (SWL) has been widely accepted as a
non-invasive treatment method after it was first described by
Chaussy et al. (2) in 1980. With the developments in endoscopic
treatment techniques, ureteroscopy has replaced SWL as
the most commonly performed treatment for renal stones in
recent years. However, SWL is still an important treatment
option in patients with stone disease because it is an easy,
practical, effective, non-invasive and mostly non-anesthetic
treatment method. However, SWL can cause complications
such as hemorrhage, infection, hematoma and renal colic.
The widespread availability of alternative treatment methods,
such as percutaneous nephrolithotomy (PCNL) and retrograde
intrarenal surgery (RIRS), in urology practice forced urologists
to be more careful in SWL indications. In this study, we aimed to
investigate the success and side effects of SWL in a large group
of patients retrospectively. To our knowledge, this study that
investigated the effectiveness of SWL in the highest group of
patients in Turkiye and it is among the top ten studies according
to the number of patients in the English literature.

Materials and Methods

A total of 1997 patients treated with SWL at Atatiirk University
Medical Faculty Research Hospital between 2008 and 2013 were
evaluated retrospectively. The demographic data of the patients,
including age, gender, stone size, stone opacity and stone
location, were recorded. Stone size was obtained by measuring
the largest diameter in millimeters using ultrasonography (US),
X-ray or computed tomography (CT).

All patients were treated using a Siemens Lithostar Modularis
device. In our clinic, SWL is not performed in patients with
urinary tract infection, stenosis distal to stone, morbid obesity,
staghornstone, aortic aneurysm, cardiac pacemaker and bleeding
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diathesis and those using antiplatelet agents. All patients were
evaluated by X-ray, urinary US and, if necessary, intravenous
urography and/or non-contrast CT. Each patient was treated with
a minimum of 8 hours of fasting, and a maximum of 3 sessions of
SWL. No routine general anesthesia was performed before SWL.
However, children and patients, who could not tolerate SWL,
were treated with sedation by the anesthesia team before the
procedure. The SWL was performed with a dose of 2000-3000
shocks. For each patient, low-energy operation was initiated,
and the energy increased by assessing the patient tolerance
and whether or not the stone was fragmented. Radiopaque
stones were visualized with fluoroscopy, radiolucent stones with
special probe integrated into the US device. In patients with
radiopaque stones, the stone was checked with fluoroscopy
in every 500 shock. In patients with radiolucent stones, the
procedure was continuously monitored with US. No routine
antibiotic or medical expulsive treatment was performed before
or after the treatment. The patients were advised to consume
plenty of fluid after the procedure. After the treatment, all
patients were given an appointment for SWL. All patients
were re-evaluated by kidney, ureter, and bladder (KUB) X-ray
or US before the second and third session. The procedure was
considered to be successful in patients with no stone fragments
or with any stone fragments smaller than 4 mm in size. Stones
smaller than 4 mm were considered clinically insignificant stone
fragments (3). Patients, who had fragmented stones but were
not stone-free, were followed. Patients who had a significant
residual stone (>4 mm) or stones not fragmented after SWL
were treated with alternative treatment methods. The success
of SWL was evaluated according to age, sex, stone location,
stone opacity, stone size, complication rate and additional
procedure in all patients. The patients were divided into two
groups based on age greater or less than 40 years old (3).
We also evaluated patients under the age of 18 as a separate
group. We defined the stone size range values (<10 mm, 10-
15 mm, >15 mm) according to the European Association of
Urology (EAU) Guidelines On Urolithiasis and the Study by
Politis and Griffith (4). We calculated efficiency quotient (EQ)
of SWL in respect to stone location. EQ was assessed using
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the following formula EQ = percentage stone free [[100% (1
treatment) + percentage requiring retreatment + percentage
requiring auxiliary procedure]x100% (5,6). The problems that
required hospitalization after a SWL session were stone-street,
severe renal colic or retroperitoneal hematoma. Alternative
treatment techniques were recommended in patients without
SWL response. Patients who did not accept additional treatment
and/or patients with non-obstructive stone were followed up.

Statistical Analysis

The data were analyzed with SPSS version 25.0. The stone-free
status was correlated with patient characteristics and various
stone features with the aid of t-test and Pearson's chi-squared
test. Factors with a significant impact on success rate were
further analyzed using multivariate analysis (stepwise logistic
regression model with backward elimination using the likelihood
ratio) to identify independent predictors of the success of SWL
treatment. A p value of less than 0.05 was considered statistically
significant.

Results

Of the 1997 patients, 686 (34.3%) were female and 1311
(65.6%) were male. The patients were evaluated in three

different age groups: 0-18, 18-40 and >40 years. SWL success
rates were 90.2%, 84.5% and 79.2%, respectively (Table 1). Age
was a statistically significant predicting factor for SWL success.
SWL success rate decreased as the age of the patients increased
(p<0.001). The success rate of SWL was 82.1% in male patients
and 82.9% in female patients (p>0.05). The rate of success of
SWL in the lower pole, middle pole-pelvis and upper pole stones
was 73.7%, 83.4%, and 88.5%, respectively. The success rate
of SWL was lower in the lower pole than in the middle pole
and pelvic stones (p<0.001). SWL success rates for stone groups
<10 mm, 10-15 mm and >15 mm were found to be 89.9%,
81.7% and 60.8%, respectively. The rate of success of SWL in
radiopaque stones was 80.6%, and in non-radiopaque stones
was 88.6% (p<0.001) (Table 1).

Four factors (age, stone location, stone opacity and stone size)
were further analyzed using a logistic regression model, which
resulted in the exclusion of the nature of the stones from the
model, while the other prognostic factors maintained their
statistically significant effect on ESWL outcome, indicating that
they acted independently (Table 1). The sensitivity of the model
was 60.7%, the specificity 83.2% and the overall accuracy was
82.9%. Using the regression model, we can define the stone-
free ratio of a certain category in comparison to the reference
category (Table 1), as Exp (B) sets for the odds ratio. For example,

Table 1. Demographic data and stone parameters were provided with stepwise logistic regression model

Variable n Stone free p value of chi-square Ba Exp Bb p value of regression
n (%) test analysis

Age (year)

0-18* 315 284 (90.2) 0 1 0.006

18-40 634 536 (84.5) <0.001 0.632 1.881 0.003

>40 1048 830 (79.2) 0.237 1.267 0.086

Gender

Female* 686 563 (82.1) 0.636 Not studied within the logistic regression model

Male 131 1087 (82.9)

Localization

Lower pole 357 332 (73.7) 0.616 1.851 0.000

Mid pole-pelvis 1265 1055 (83.4) <0.001 0.873 2.393 0.000

Upper pole* 375 263 (88.5) 0 1 0.000

Opacity

Radiopaque* 1488 1199 (80.6) <0.001 0 1

Radiolucent 509 451 (88.6) -0.493 0.611 0.002

Size (mm)

<10 mm* 703 632 (89.9) 0 1 0.000

10-15 mm 1105 903 (81.7) <0.001 1.593 4917 0.000

>15 mm 189 115 (60.8) 0.970 2.637 0.000

Total/constant 1997 1650 (82.6%) 0.243 1.275 0.304

NS: Not significant

aRegression coefficient, ®Stone-free rate when the category of a certain variable is compared to the reference category which is indicated with*
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the probability of stone-free status is 4.917 times greater for
patients with stones 10-15 mm in size in comparison to patients
with stones <10 mm in size.

68 patients had stone-street, 4 patients had renal hematoma
and 2 patients had urinoma after procedure. The complication
rate was found to be 5.8% in stones >15 mm (p<0.001) (Table
2). A total of 141 patients underwent additional procedures
as complementary or secondary to complications. 49 patients
were treated with ureterorenoscopy, 49 patients with PCNL,
42 patients with double J stent placement and 1 patient with
ureterolithotomy (Table 3). In our study, it was observed that
age, gender, stone location, stone size and opacity parameters
did not create any statistically significant difference in the need
for additional procedure (p>0.05).

EQ values were calculated based on stone locations. EQ rates
were 45.7% for lower pole, 55.9% for middle pol-pelvis, 65%
for upper pole and total EQ was found to be 55.5% (Table 4).

Table 2. Complication rates with demographic data and stone
parameters

Discussion

SWL has been recognized as a safe and non-invasive
treatment method for ureteral stones smaller than 20 mm
and uncomplicated kidney stones since its introduction in
the 1980s. In most cases, SWL can be performed without
anesthesia or with minimal anesthesia (7). Many studies have
shown that factors such as stone size, skin-to-stone distance,
severity of obstruction, obesity, urinary tract anatomy and the
type of device used are effective in predicting SWL success. As
we retrospectively evaluated the data, we could not provide
data for stone density, distance, energy applied per session
and obesity. In our study, the effect of age, gender, stone size,
location and opacity on SWL results was evaluated. The effect of
the age factor on SWL success is controversial. In a few studies,
the age factor was found to be important in predicting SWL

Table 3. Additional procedure with demographic data and
stone parametres

Number Additional p
Number (n)  Complication p (n) procedure
(%) (n) (%) (n)

Age (year) Age(year)
0-18 315 0.6% (2) 0-18 315 7.6% (24)
18-40 634 1.9% (12) 0.063 18-40 634 7.0% (45) 0.516
>40 1048 2.8% (29) >40 1048 6.8% (72)
Gender Gender
Female 686 2.9% (20) Female 686 7.4% (51)

0.090 0.692
Male 1311 1.8% (23) Male 1311 6.8% (90)
Localization Localization
Lowerpole 357 3.4% (12) Lowerpole 357 7.8% (28)
Midpole-pelvis 1265 2.1% (26) 0.155 Midpole-pelvis 1265 7.0% (89) 0.584
Upperpole 375 1.3% (5) Upperpole 375 6.4% (24)
Opacity Opacity
Radiopaque 1488 2.3% (34) Radiopaque 1488 7.3% (108)

0.488 - 0.556
Radiolucent 509 1.8% (9) Radiolucent 509 6.5% (33)
Size (mm) Size (mm)
<10 mm 703 1.0% (7) <10 mm 703 6.0% (42)
10-15 mm 1105 2.3% (25) 0.001 10-15 mm 1105 7.6% (84) 0.372
>15 mm 189 5.8% (11) >15mm 189 7.9% (15)
Total 1997 2.1% (43) Total 1997 7.1% (141)

Table 4. Efficiency quotient of shock wave lithotripsy in respect to stone location

Stone location Patients No. of stones No. of additional No. of stone free Effectiveness
(n) retreated (%) procedures (%) (%) quotient (%)

Lower 357 190 (53.2) 28 (7.8) 332 (73.7) 45.7

Mid-pelvis 1265 533 (42.1) 89 (7.0) 1055 (83.4) 55.9

Upper 375 111 (29.6) 24 (6.4) 263 (88.5) 65

Total 1997 834 (41.7) 141 (7.1) 1650 (82.6%) 55.5
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success (8). In a study evaluating 3023 patients treated with
SWL, stone free rates were reported to be significantly lower in
the elderly patient group (9). In another similar study evaluating
2954 patients who underwent SWL for kidney stones, stone-
free rates were reported to be significantly low in patients over
the age of 40 years (3). In our study, it was observed that SWL
success decreased with age (p<0.001).

In a study evaluating 235 adult patients treated with SWL,
gender was reported as a predicting factor for SWL success. In
this study, the rate of success of SWL in men was 82.4% and
66% in women (8). In a retrospective study of 145 patients,
age, gender and stone location were not statistically significant
in predicting SWL success (10). In our study, there was no
significant difference in SWL success between female and male
patient groups (p>0.05).

Stone location is another important predicting factor for SWL
success. In the EAU Guidelines, SWL is recommended as a first-
line treatment with RIRS for renal pelvis, middle and upper pole
stones smaller than 2 ecm. In a meta-analysis evaluating SWL,
PCNL and RIRS results, PCNL was found to be more effective
at the end of three months, but the duration of treatment,
the need for additional treatment and the duration of hospital
stay were lower in the SWL group. There was no significant
difference between SWL and RIRS results in the same meta-
analysis (11). In many studies, high success rates for treatment
with SWL have been reported in upper, middle and pelvic
stones. However, the best treatment for lower pole stones is still
controversial (7). In the literature, the results of SWL for lower
pole stones are variable. Stone-free rates for SWL-treated lower
pole stones have been reported to be between 47% and 84%
(8). There are also studies that have different interpretations of
the low success rate in SWL for lower pole stones. Nafie et al.
(12) reported a stone-free rate of 49% in lower pole stones; but
in this study, the low stone-free rate was attributed to a large
number of patients with lower pole stones (43.3%). In a study
of 246 patients with lower pole stones, stone size was reported
to be an important predictive factor for SWL success rather than
lower pole caliceal anatomy (13). In another study conducted on
714 renal units of 687 patients investigated for isolated calyceal
stones, no significant difference was found between treatment
of lower, middle or upper pole stones (14). In our study, stone
location was prominent as a predictive factor. We found SWL to
be more successful in upper pole and middle pole-pelvis stones
than those in the lower pole (p<0.05).

In their meta-analysis, Torricelli et al. (15) emphasized that stone
size was an important predictive factor for SWL success. In a
study of Al-Ansari et al. (16), the success rate in SWL in stones
of less than and above 10 mm was reported to be 90% and
70%, respectively. Furthermore, in the same study, the authors
reported that SWL treatment was more successful in patients

with single stone than in those with multiple stones (p<0.01).
SWL success was found to be significantly higher in single
and middle pole stones (16). In the present study, SWL success
in patients with stones <10 mm, 10-15 mm and 15 mm was
89.9%, 81.7% and 60.8%, respectively (p<0.001). We concluded
that SWL success rate decreased significantly as the stone size
increased. According to our study, other minimally-invasive
treatments, such as PCNL and RIRS, may be recommended as
first-line treatment in patients with stones greater than 15 mm
located in the lower pole.

Elbahnasy et al. (17) reported inferior pole infindubulopelvic
(LIP) angle, infundibular length (IL) and infundibular width to
be more important in predicting SWL success. In their study,
the patients with LIP angle >70°, IL <3 c¢cm and IW >5 mm
were found to be excellent candidates for SWL. Same study
suggested to offer PCNL or URS to patients with lower pole
stones less than 17 mm and unfavorable anatomies (LIP angle
<70° and IW <5 mm or IL >3 cm) as SWL success is low in such
patients. SWL success rates are adversely affected in patients
with congenital renal abnormalities, stone density greater than
1000 Hounsfield Units and a skin-to-stone distance greater
than 9 ¢m (16,18). Compared to SWL, RIRS and PCNL are more
invasive treatment options in pediatric patients. Thus, for any
pediatric patient, SWL should be preferred if they are eligible
for the treatment. Considering the smaller body size of pediatric
patients, higher SWL success rates could be due to shorter skin-
to-stone distance. Therefore, SWL must be chosen as the first-
line treatment in pediatric patients whenever possible.

Some radiological parameters have been evaluated for their
ability to predict stone fragility. Bon et al. (19) reported that
smooth, uniform calculi that seems denser than bone on KUB
responded poorly to SWL. Mandhani et al. (20) concluded in
their study that the patients with high stone mineral content
should be offered other treatment methods rather than SWL.
In our study, the rate of success of SWL in 509 patients with
radiolucent stone and 1488 patients with radiopaque stone
was 88.6%, and 80.6%, respectively. The success of SWL was
statistically significant in patients with radiolucent stone
(p<0.05). We assume that the lower mineral content of
radiolucent stones and US monitoring during the procedure
played a role in the success of SWL

SWL has several advantages over other minimally-invasive
surgical techniques. In a meta-analysis by Junbo et al. (21), it has
been reported that SWL offered shortest length of hospital stay
and shorter operative time compared to PCNL and RIRS. SWL
usually can be applied without anesthesia especially in adult
patients. Also cost of operation is another important superiority
of SWL. We calculated costs of SWL, RIRS and PNL separately by
the fees of Turkish Social Security Institution. 3 sessions of SWL
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cost about $85, 1 session of RIRS about $160 and 1 session of
PNL costs about $510.

Study Limitation

The study has some limitations. We could not provide data for
stone density, skin-to-stone distance, energy applied per session
and obesity due to the retrospective design of the study. A
follow-up was not done following the last treatment session.
Previous treatments were not recorded in the data collection
phase.

Conclusions

The widespread availability and effectiveness of alternative
minimally-invasive treatment modalities in urinary stone
disease makes us prefer SWL less. However, SWL is a non-
invasive treatment that should always be kept in mind because
of its high success in suitable stones. In our study, age, stone
location, size and opacity were prominent predictive factors for
SWL success.
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Simultaneous Measurement of Pressure in the Calyces During RIRS
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Insan Kadavra Bobrek Modelinde RIRS Sirasinda Kalikslerin Es Zamanli Basing Olgtimi
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What’s known on the subject? and What does the study add?

In previous studies in literature, intrarenal pressure measurement has been made at the renal pelvis level. To the best of our knowledge, there
has been no study in the English literature that has shown whether the renal pelvis pressure is reflected at the same level in the renal calyces
or that has evaluated the effect of the pressure in the examined calyx on the other calyces.

Abstract T

Objective: The aim of this study was to evaluate calyceal pressure caused by irrigation of the upper, mid and lower calyces in a cadaver kidney
model and to examine the interactions.

Materials and Methods: The kidney was dissected together with the ureter from a human cadaver from a 75-year-old without a history of renal
disease. Catheters were placed in the bases of the calyces to perform pressure measurements. After recording baseline pressures while the flexible
ureteroscope working channel was empty during irrigation, pressures were then measured by administering fluid with a hand pump, 5 cc and 50
cc syringe. Then, 272 p and 350 p laser probes were placed in the flexible ureteroscope and, after recording the baseline calyceal pressures, the
measurements were repeated 3 times during hand pump irrigation.

Results: Lowest calyceal pressures were measured when a 300 p laser probe in the working channel of the flexible ureteroscope was placed in the
upper calyx during irrigation at 60 cm H20. Independent of the location of the flexible ureteroscope, the pressure in all the calyces was observed
to be >50 mmHg during all types of fluid irrigation. All the calyceal pressures were observed to be affected by each other. The pressure within the
calyx where the flexible ureteroscope was located was statistically significantly higher than in the other calyces (p<0.001).

Conclusion: Application of additional fluid irrigation during flexible ureteroscopy causes a serious increase in intrarenal pressure. If fluid irrigation
is to be applied, it should be done using a very small amount of fluid and for a very short duration.

Keywords: Intrarenal pressure, Retrograde intrarenal surgery, RIRS, Calyx pressure

Oz T
Amac: Calismamizda kadavra bobrek modelinde Ust, orta ve alt kalikste farkli irrigasyon uygulamalari ile olusan kaliksiyel basinglari ve birbirleri ile
etkilesimlerini degerlendirmeyi amacladik.

Gerec ve Yontem: Yetmis bes yasinda bilinen bobrek hastaligi dykiisii olmayan insan kadavra bobregi iireteri ile birlikte diseke edildi. Kateter uclari
kaliks tabanina gelecek sekilde yerlestirildi. Flexible ureteroskop calisma kanali bos iken bazal basinglar kayit edildikten sonra pump, 5 cc ve 50
cc enjektor ile sivi verilerek basinclar 6lciildli. Daha sonra flexible ureteroskopun igcinden 272 ve 350 p lazer probu yerlestirilerek bazal ve pump
yapilarak 3 kez ayni islemler tekrarlandi.

Bulgular: Tiim kalikslerin basinclari en diisiik 60 cm H20 irrigasyon sirasinda flexible urs st kalikste calisma kanali 300 p lazer var iken dl¢ildii.
Flexible URS lokalizasyonundan bagimsiz olarak uygulanan her tiirlii sivi irrigasyonunda tiim kalikslerde basincin 50 mmHg ve izerine ¢iktigr izlendi.
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Tuim kaliks basinglarinin birbirinden etkilendigi gézlendi. Flexible URS'nin bulundugu kaliks icinde basinclar digerlerinden daha yiiksek dlciildii ve

bu istatistiksel olarak anlamli idi (p<0,001).

Sonug: Flexible ureteroskopi sirasinda ek sivi irrigasyonu yapilmasi bobrek ici basinglarinda ciddi artisa neden olmaktadir. Sivi irrigasyonu yapilacaksa

cok kisa stireli ve miimkiim oldugunca az uygulanmalidir.

Anahtar Kelimeler: intrarenal basing, Retrograd intrarenal cerrahi, RIRC, Kaliks basing

Introduction

Technological developments in flexible ureteroscopy (fURS) aim
to increase image quality (1,2,3). By increasing pixel resolution
of digital ureteroscopes, it is aimed to obtain better vision.
However, even though developments in optical sources continue,
another factor defining vision quality during ureteroscopy is
fluid irrigation. Especially during stone breakage with laser, the
stone dust cloud disrupts the view and it is attempted to correct
this with fluid irrigation. Irrigation may lead to an increase
in intrarenal pressure. The use of a ureteral access sheath is
recommended to decrease elevated intrarenal pressure (4). There
are reports showing that even if a ureteral access sheath is used,
intrarenal pressures reach a critical level (5). In previous studies
in the literature, intrarenal pressure measurement has been
made at the renal pelvis (6,7). To the best of our knowledge,
there has been no study in the English literature investigating
whether the renal pelvis pressure was reflected at the same level
in the renal calyces or evaluating the effect of the pressure in
the examined calyx on the other calyces.

The aim of this study was to evaluate calyceal pressure caused
by irrigation of the upper, mid and lower calyces in a cadaver
kidney model and to examine the interactions.

Materials and Methods

The kidney was dissected together with the ureter from a human
cadaver of a 75-year-old without a history of renal disease. An Elite
Flex (Istem Medikal, Ankara, Turkiye) 10/12 Fr, 35 cm ureteral access
sheath was placed in the ureteral lumen below the ureteropelvic
junction and the sheath was fixed to the lumen with a 2.0 vicryl
suture. The calyx structures were identified with retrograde
pyelography. Under fluoroscopic guidance, catheters were placed
in the upper, mid and lower calyces for pressure measurements.
The pressure values were recorded by attaching the catheters to
a Dréger Fabius plus XL (Driger Medical GmbH, Germany) arterial
pressure monitor (Figure 1). A Storz Flex-x* (Tuttlingen/Germany)
flexible ureteroscope was rotated to the pelvis, the upper calyx,
the mid calyx and the lower calyx. The catheters were observed
to be placed within the calyx structures. The ends of the catheters
were placed to be at the base of the calyx.

The calyceal pressure where the measurement was made and
the simultaneous pressures formed in the other calyces were
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recorded during the measurement process. After recording
the baseline pressures while the flexible ureteroscope working
channel was empty during irrigation at 60 cm H,O level, pressures
were then measured by administering fluid with a hand pump,
and 5 cc and 50 cc syringe. Each procedure was repeated 3 times;
irrigation was applied for about 3 sec and repeated when the
pressure levels reached the baseline levels. Maximum pressure
values were noted and average pressure values were calculated.
Then, 272 and 350  laser probes were placed inside the working
channel of the flexible ureteroscope and after recording the
baseline calyceal pressures, the measurements were repeated 3
times during hand pump irrigation.

Statistical Analyses

Statistical analyses of the study data were made using IBM SPSS
Statistics 21.0 software (IBM SPSS Statistics for Windows, version
21.0 (2012 release) Armonk, NY, USA). Conformity of the data to
normal distribution was evaluated using the Shapiro-Wilks test.
In the comparison of values at different measurement times,
the Wilcoxon test was used when there were 2 groups and the
Friedman test when there were 3 or more groups. For repeated
measurements, the two-way repeated measures ANOVA (one
factor repetition) was applied. Pearson's chi-square test was
used to analyse the cross-tables formed. A p value of less than
0.05 was considered statistically significant.

Results

Figure 1. Simultaneous measurement of pressure of the calyces on cadaver
kidney model
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In thisstudy, the lowest pressuresin all the calyces were measured
when a 300 p laser probe in the working channel of the flexible
ureteroscope was placed in the upper calyx during irrigation
at 60 cm H,0. The pressures were measured to be <10 mmHg.
The highest calyceal pressure values were measured when the
pump was applied in the middle calyx while the working canal
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was empty and the flexible ureteroscope was in the pelvis. The
pressures were >100 mmHg (Figure 2).

Independent of the flexible ureteroscope location, the pressure
in all the calyces was observed to be >50 mmHg during all types
of fluid irrigation (p=0.610). With 5cc irrigation, there was a
12.98-fold increase in the risk of pressures >50 mmHg in all
the calyx groups even with a laser probe in the working canal,
compared to the baseline pressure measurements (p<0.001).
The greatest difference in the measurements made with 5 cc
irrigation and when the working canal was empty was observed
to be in the upper calyx group (p<0.001).

Using a hand pump together with 272 u laser created a 4.27-
fold increase in the risk of developing pressures more than 50
mmHg compared to baseline value with 272 p laser. A difference
was observed in all the calyx groups during the procedure with
the greatest difference when the flexible ureteroscope was in
the pelvis (p<0.001) (Figure 3).

Using a hand pump together with 300 u laser created a 2.89-
fold increase in the risk of developing pressures >50 mmHg
compared to the baseline value (p<0.001). A difference was
observed in all the calyx groups during the procedure with the
greatest difference when the flexible ureteroscope was in the
ureter. The lowest difference was observed when the flexible
ureteroscope was in the lower calyx (p<0.001) (Figure 4).

All the calyceal pressures were observed to be affected by
each other. The pressure within the calyx where the flexible
ureteroscope was located was found to be statistically
significantly higher than in the other calyces (p<0.001). When
the flexible ureteroscope was located in the pelvis and the upper
and mid calyx, the highest pressures were reached with pump
applied while the working canal was empty, and the highest
pressure was obtained with 50 cc irrigation when the flexible
ureteroscope was in the lower calyx (p<0.001).

Discussion

Endoscopic imaging and treatment of the upper urinary system
is greatly facilitated with fURS. It is the first-line recommended
method in the guidelines for the treatment of upper urinary
system stones in particular (8). However, there are still some
problems associated with the currently increasing widespread
use of this method. In this respect, there are developments in
finer instruments, digital camera systems to increase image
quality, the use of different laser probes and endoscopic basket
catheters specific for this procedure. While developments are
increasing success of the procedure, there are also ongoing
studies investigating the effects on kidney.

Fluid irrigation applied to increase the vision quality causes an
increase in intrarenal pressure. Under physiological conditions,
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the intrarenal pelvic pressure has been reported to vary between
0 mmHg and 15 mmHg (5). When a ureteral access sheath with
a semi-rigid or flexible ureteroscope, intrarenal pressure has
been reported to increase to 100-300 mmHg with irrigation
(59). Auge et al. (10) evaluated intrarenal pressure with
measurements made via a nephrostomy catheter in different
ureter segments without the use of a ureteral access sheath and
determined a decrease of 57%-75% in intrarenal pressure with
the use of a ureteral access sheath. There is a greater reduction
in intrarenal pressure with larger sized ureteral access sheaths.
However, even though the use of a large ureteral access sheath
may lead to lower intrarenal pressure, there is an increased risk
of ureteral damage (11). Al-Qahtani et al. (12) reported the ideal
access sheath diameter to be 10/12 Fr. For this reason, we used
10/12 Fr ureteral access sheath in the study.

As it is known from animal and human studies, with an increase
of intrarenal pressure to 20-30 mmHg, pyelo-tubular backflow
develops and blood circulation of the kidney decreases (13,14).
When intrarenal pressure increases to 30-50 mmHg, the
pyelovenous backflow becomes more evident and an increase in
both pyelosinus and pyelolymphatic pressures results in forniceal
rupture (14,15). It has been reported that a pelvic pressure of
>30 mmHg during rigid nephrolithotomy was associated with
higher pain score and longer hospital stay (16). Therefore,
pyelo-tubular and even pyelovenous and pyelolymphatic
backflow almost always occurs with the intrarenal pressure seen
during routine fURS, and this can potentially cause infectious
and hemorrhagic complications in addition to impaired renal
function (5). In the current study, even in the presence of a laser
probe in the working canal, pressures were observed to be >50
mmHg in all types of additional fluid irrigation.

In association with increasing intrarenal pressure, fluid passes
into the bloodstream. Guzelburc et al. (17) reported that fluid
absorption ranged between 20 mL and 573 mL in patients
undergoing RIRS. An increased fluid volume can create
problems in cardiac patients and those with renal failure. In the
current study, there was fluid extravasation from the kidney
parenchyma during the procedure. According to the results of
this study, administration of diuretics may be recommended in
the presence of contraindications found during fURS to avoid
fluid overload and to reduce the risk of parenchymal fluid
transfer. In the current study, it was observed that the calyceal
pressures were increased during fluid administration with
flexible ureteroscope while the working canal was empty. It is
recommended to avoid fluid irrigation while the working canal
is empty during fURS. Long duration of irrigation can increase
the risk of the development of complications. Intrarenal
pressure was observed to significantly increase even during
irrigation made using a 5 cc syringe. All the calyceal pressures
were observed to be affected by each other. It is possible to
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reach high pressures even with a small amount of fluid due to
low renal pelvic capacity. Different results can be obtained in
different pelvic volumes. The lowest pressures in the calyces
were obtained with a 300 p laser probe in the 3.6 Fr working
channel of the fURS. As the diameter of the laser fiber increases,
the amount of fluid passing through the working channel
decreases and the intrarenal pressure remains low. However, in
our study additional 5 cc fluid applications were sufficient to
increase intrarenal pressure. When a manual pump is used in
clinical practice, the applied force will be different every time,
resulting in different amounts of fluid. Waiting for intra-renal
pressure to decrease after each additional fluid applied for dust
removal may be a solution to avoid possible complications.

Different approaches for reducing intrarenal pressure can be
found in the literature. In a study performed in a porcine model
by Zhu et al. (18), success was reported in maintaining low renal
pelvic pressure with flexible ureteroscope at different flow rates
with the use of a smart pressure control device. In the same study,
following perfusion applied while the flexible ureteroscope was
in the upper calyx, the upper calyceal pressure was temporarily
higher than the pelvic outlet pressure. Huang et al. (19)
successfully treated patients with a solitary kidney and upper
urinary tract calculus by protecting low renal pressure using a
device with a suction system. With endoluminal application of
0.1 pug/mL isoproterenol to reduce intrarenal pressure, Jung et al.
(9) reported that intrarenal pressures were reduced without any
cardiac side-effects.

Study Limitations

There are some limitationsin the currentstudy. The measurements
were made on a single cadaver kidney. The effect on pressures
in different calyx structures and length of the calyx neck could
not be evaluated. As this was a cadaver kidney, the tissue
elasticity and resistance were different from that of a normal
kidney. Therefore, the pressures in this study may be different
than in those in routine procedures. Fluid extravasation during
the procedure caused a decrease in the measured calyceal
pressures, and the amount of fluid returning from the access
sheath could not be evaluated because of the extravasation.
Fixing the sheath to the ureteropelvic junction with suturing
may also affect the pressures. In addition, the effect of different
diameters of ureteral access sheaths on calyceal pressures could
not be evaluated.

Conclusion

Application of additional fluid irrigation during fURS causes
a serious increase in intrarenal pressure. Even in irrigation
made using a 5 cc syringe, intrarenal pressure was found to
be significantly increased. If fluid irrigation is to be applied, it
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should be done using a very small amount of fluid and for a very
short duration. During fURS, diuretics can be useful for avoiding
fluid overload. Although the upper calyx is the most affected,
there the pressure may increase in all calyces.
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Evaluation of the Prognostic Value of Preoperative Neutrophil-to-
lymphocyte Ratio in Renal Cell Carcinoma

Renal Hiicreli Kanserlerde Preoperatif Notrofil Lenfosit Oraninin Prognostik Belirte¢ Olarak
Degerlendiriimesi

@ ismail Basmaci, ® Serdar Celik, ® Ertugrul Sefik, ® Erhan Aydin, ® Serkan Yarimoglu, ® ibrahim Halil Bozkurt,
® Tansu Degirmenci

Bozyaka Training and Research Hospital, Clinic of Urology, lzmir, Turkiye

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

Neutrophil/lymphocyte ratio (NLR) has been investigated as a prognostic marker in many cancers. In this article we aimed to investigate the
prognostic value of NLR in renal cell carcinoma.

Abstract T

Objective: To investigate the prognostic value of neutrophil-to-lymphocyte ratio (NLR) in renal cell carcinoma (RCC).

Materials and Methods: Preoperative NLR value in 125 patients who underwent surgical treatment for renal tumor between January 2012 and
September 2017 and and received the pathological diagnosis of RCC, was evaluated. The patients were initially divided into two groups as patients
with and without metastases at the time of diagnosis.

Subsequently, the patients were divided into two groups according to the pathological stage. In the first group, patients with localized RCC (pT1 and
pT2) were evaluated and in the other group, those with advanced RCC (pT3 and pT4) were evaluated, and then, these two groups were compared.
Results: The mean NLR was higher in group with metastasis than in group without metastasis at the time of diagnosis (4.4+2.8 and 2.9+1.6,
respectively; p=0.029). When a NLR of 3.1 was taken as the cut-off value; it was observed that the NRL value in 7 of 8 patients with metastasis at
diagnosis was above 3.1. (p=0.002, OR=14.6). Overall survival was 59.8+2.7 months and 49+4.5 months in patients with a NLR of <3.1 and >3.1,
respectively (p=0.045).

Conclusion: We assume that preoperative NLR can be evaluated as a prognostic marker for overall survival in patients with RCC.

Keywords: Renal cell carcinoma, Neutrophil-to-lymphocyteratio, Prognostic marker

0z
Amag: Renal hiicreli kanserlerde (RHK) prognostik belirtec olarak nétrofil lenfosit oraninin (NLO) etkinligini arastirmak.

Gerec ve Yontem: Ocak 2012 - Eyllil 2017 tarihleri arasinda bdbrek tlimori nedeniyle cerrahi tedavi uygulanan ve RHK patolojisi olan 125 hastanin
preoperatif NLO'su degerlendirildi. Hastalar ilk tani aninda metastaz olanlar ve olmayanlar olarak iki gruba ayrildi. Ardindan hastalar patolojik T
evresine gore iki gruba ayrildi. ilk grupta T1 ve T2 evreli lokalize hastalar, diger grupta T3 ve T4 evreli invaziv hastalar degerlendirilerek veriler bu
iki grup arasinda karsilastirilarak incelendi.

Bulgular: NLO tani aninda metastazi olan grupta, metastazi olmayan gruba oranla daha yiiksekti (sirasiyla 4,4+2,8 ve 2,9+1,6; p=0,029). NLO=3,1
degeri sinir deger olarak alindiginda tani aninda metastatik olan 8 hastanin 7'sinin degeri 3,1'in lizerinde oldugu g6zlendi (p=0,002, OR=14,6). NLO
<3,1 olan hastalarda genel sagkalim 59,8+2,7 ay iken NLO >3,1 olan hastalarda 49+4,5 ay olarak saptandi (p=0,045).

Sonuc: Bu calismada preoperatif NLO, RHK hastalarinda genel sagkalim agisindan prognostik belirte¢ olarak degerlendirilebilecegi gosterilmistir.
Anahtar Kelimeler: Renal hiicreli kanser, Notrofil lenfosit orani, Prognostik belirte¢
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Introduction

Renal cell carcinoma (RCC) represents 2-3% of all cancers, and
is the most common genitourinary malignancy after prostate
and bladder cancer (1). As a result of the increased widespread
use of computed tomography (CT) and ultrasonography (USG),
the frequency of incidental identification of early stage tumors
has increased (2,3). Nearly 8% of patients with localized
disease, who undergo partial or radical nephrectomy, develop
metastatic disease during follow-up (4). A variety of models
based on clinicopathological findings, such as TNM stage and
Fuhrmann nuclear grade have been developed to estimate the
outcomes for RCC patients to determine postoperative risks and
to develop individualized treatments (5,6). Other well-known
prognostic factors are lymphocyte infiltration and histological
subtype. However, not all of these prognostic factors are reliable
(7). In clinical practice, a prognostic factor will have a great
potential if it is easily evaluated, cheap and can be used in
routine practice.

Many studies have shown the role of local and systemic
inflammation in the development of cancer metastasis (8). Due
to this effect, neutrophil-to-lymphocyte ratio (NLR) has been
assessed as an independent prognostic factor for inflammation
and many cancer types (9). A high NLR has been defined as a
prognostic factor for poor overall survival, disease-free survival
and progression-free survival in cancer patients (9). Our aim in
this study was to assess the prognostic value of preoperative
NLR in predicting survival and tumor recurrence in RCC patients.

Materials and Methods

Records of 153 patients, who underwent surgical treatment due
to kidney tumors at our clinic from January 2012 to September
2017, were retrospectively analyzed in accordance with the
ethical principles of the Helsinki Declaration. Twenty-eight
patients, including 10 with benign results, 8 with urothelial
carcinoma, 1 with lymphoma and 9 with missing data, were
excluded from the study. The remaining 125 patients were
included in the study.

Demographic data (age and sex), preoperative radiological
findings (presence of invasion and metastasis at the time of
diagnosis), preoperative laboratory data (serum neutrophil
and lymphocyte levels and neutrophil/lymphocyte ratio),
operation data, operation side, pathologic data (pathologic T
stage, tumor size, Fuhrmann nuclear grade, tumor histology)
and postoperative follow-up data (follow-up imaging) were
investigated. All patients were assessed preoperatively with
thoracic, abdominal and pelvic CT. According to the pathologic
T stage determined by the 2010 TNM classification system,
cellular evaluation was made using the Fuhrmann grading
system (10,11). Preoperative full blood count was evaluated 1

day before the operation with no blood transfusion, no active
infection or fever. Preoperative NLR was calculated by dividing
neutrophil count by lymphocyte count.

For patient follow-up, the kidney tumor follow-up protocol
stated in the EAU 2010 guidelines was used (12). Accordingly,
low-risk patients (pT1a, pT1b) underwent USG and chest X-ray
once every 6 months in the first postoperative year and once
a year after that. Intermediate-risk patients had thoracic and
abdominal CT at 6 months, 2 and 5 years postoperatively and
annual USG and chest x-ray at 1, 3, 4 and 5 years postoperatively.
High-risk patients underwent thoracic and abdominal CT every
6 months in the first year and every year afterwards. Mortality
data for patients were obtained from the Turkish Statistical
Institute database and the hospital database. The patients were
last assessed in October 2017. Overall survival was calculated as
the duration in months from the date of operation until death
due to any cause. Presence of metastasis at the time of diagnosis
was identified with preoperative radiological investigation and
patients with metastasis after surgical treatment were referred
to medical oncology. Patients without preoperative clinical
metastasis were assessed according to radiological evaluation
results for recurrence and metastasis presence during follow-up.

The patients were initially divided into two groups as those with
and without metastasis according to the presence of clinical
metastasis at the time of diagnosis. All data were compared
between the groups. Then patients were further divided into
two groups according to pathologic T stage. The first group
included patients with pT1 and pT2 stage localized RCC and the
other group pT3 and pT4 stage invasive RCC. The data in these
two groups were compared and investigated.

Statistical Analysis

Continuous data from the demographic information of patients
were analyzed descriptively, while categorical data were
analyzed according to frequency and proportion. Firstly, patients
with and without metastasis at the time of diagnosis were
compared. Then, the pT1 and pT2 patients were compared with
pT3 and pT4 patients. In the comparisons the Mann-Whitney U
test, binary logistic regression analysis and Pearson's chi-square
test were used. Survival analysis was done using the Kaplan-
Meier method. All data were analyzed with the Statistical
Package for Social Sciences, version 20.0 (SPSS, Chicago, Ill)
software program. Data were given as mean + SD. A p value of
less than 0.05 was considered statistically significant.

Results

The data on demographic characterstics, preoperative
radiological and clinical findings, pathological findings and
follow-up data for the 125 patients [79 (63.2%) male and 46
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(36.8%) female] included in the study are shown in Table 1. The
median follow-up duration was 24.6 (0.03-68.6) months and
the mean age of the patients was 58.6+12.3 years. The mean
tumor size was 5.6+3.3 cm, and when patients were assessed in
terms of histologic subtypes, 88 (70.4%) had clear-cell RCC, 19
(15.29%) had papillary RCC and 18 (14.4%) had chromophobe
RCC. The mean overall survival was 56.2+2.4 months, with 21
patients (16.8%) exitus during follow-up.

When the patients were initially evaluated in two groups
according to clinical metastasis status at the time of diagnosis,
it was found that 117 patients did not have metastasis and 8
patients had metastasis and these two groups were compared.
Comparative results for the data in both groups are given in
Table 2. The mean Fuhrmann nuclear grade was 2.2+0.6 in
the non-metastasis group and 3+0.5 in the metastasis group
(p<0.001). NLR was higher in the metastasis group compared

Table 1. Demographic, pathological and laboratory data of patients

n=125 Percentage (%)
Age (years) (mean + SD) 58.56+12.349
Sex Male 79 63.2
Female 46 36.8
Site of surgery Right 57 45.6
Left 68 54.4
NLR (mean + SD) 2.96511+1.753766
Tumor size (cm) (mean + SD) 5.620+3.2781
Pathological subtype of RCC CCRCC 88 70.4
PRCC 19 15.2
CRCC 18 14.4
Fuhrmann grade 1 9 7.2
2 85 68
3 26 20.8
4 5 4
Microscopic surgical margin status Negative 18 94.4
Positive 7 5.6
Tumor stage according to the TNM classification (Pt) T1a 48 38.4
T1b 33 26.4
T2a 13 10.4
T2b 7 5.6
T3a 20 16.0
T3b 3 2.4
T4 1 0.8
Lymph node according to the TNM classification (N) NO 122 97.6
N1 3 2.4
Metastasis according to the TNM classification (M) Mo 17 93.6
M1 8 6.4
TNM stage 1 81 64.8
2 19 15.2
3 24 19.2
4 1 0.8
Overall survival Alive 17 83.2
Deceased 8 16.8
Duration of follow-up (months), median (min-max) - 24.6 (0.03-68,6) -
Overall survival (months) (mean +SD) - 56.2+2.4 -

NLR: Neutrophil/lymphocyte ratio, CCRCC: Clear cell renal cell carcinoma, PRCC: Papillary renal cell carcinoma, CRCC; Chromophobe renal cell carcinoma, SD: Standart deviation,

RCC: Renal cell carcinoma, TNM: Tumor, node, metastases
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to the non-metastasis group (4.4+2.8 and 2.9+1.6, respectively,
p=0.029). Multivariate analysis also revealed a significant
difference in NLR between the groups (p=0.035). Receiver
operating characteristics curve analysis identified that the
sensitivity and specificity of the NLR cut-off value of 3.1 were
87.5% and 67.5%, respectively (AUC=0.731, p=0.029). When a
NLR of 3.1 was taken as a cut-off value, the NLR value in 7 of 8
patients with metastasis at the time of diagnosis was observed
to be above 3.1 (p=0.002, OR=14.6). However, this value did not
show a significant correlation with T stage, Fuhrman nuclear
grade, lymph node (LN) involvement, surgical margin positivity,
local recurrence and development of metastasis during follow-
up. In the group without metastasis, there were 19 patients with
invasive disease (pT3-4) (16%), while in the metastasis group 6
patients had invasive disease (75%) (p<0.001). The number of

patients with LN metastasis was 1 in the non-metastasis group
(0.8%) and 2 in the clinical metastasis group (25%) (p=0.01). The
number of patients with positive surgical margins in the non-
metastasis and metastasis groups were 4 (3.4%) and 3 (37.5%),
respectively (p<0.001). The mean survival duration in the non-
metastasis group was longer compared to that in the metastasis
group (58.4+2.3 months and 18.5+4.5 months, respectively,
p<0.001). During follow-up, 16 patients in the non-metastasis
group (13.6%) and 5 patients in the metastasis group (62.5%)
were exitus (p<0.001). There were no significant differences for
other statistical data.

According to pathological stage, there were 100 patients with
pT1-2 and 25 patients with pT3-4. Comparative results for data
in the two groups are given in Table 3. Fuhrmann nuclear grade
was lower in the pT1-2 group compared to the pT3-4 group

Table 2. Comparison of demographic, pathological and laboratory data of metastatic and non-metastatic patients at the time

of diagnosis

Group of patients
without metastasis

Group of p
patients with

(n=117) metastasis (n=8)
Age (years) (mean + SD) 58.54+12.57 58.88+9.12 0.9841
Sex (n) Male 72 7 0.141°

Female 45 1
Site of surgery Right 54 3 0.634°
Left 63 5

NLR (mean + SD) 2.87+1.63 4.41+2.80 0.029t
Tumor size (cm) (mean + SD) 5.337+3.0651 9.763+3.7025 <0.001t
Pathological subtype of RCC CCRCC 83 5 0.727°¢
PRCC 17 2
CRCC 17 1
pT T1a 48 0 <0.001°
T1b 33 0
T2a 1
T2b 6 1
T3a 17 3
T3b 1
T4

1
pN NO 16 6 0.01
N1 1 2
Microscopic surgical margin status Negatif 13 5 <0.001°
Pozitif 4 3
Duration of follow up (months), median (min-max) 26.5 (0.03-68.6) 13.7 (1.9-39.8) 0.0501
Overall survey (month) (mean + SD) 58.4+2.3 18.5+4.5 <0,001*
Overall survival Alive 101 3 <0.001°
Deceased 16 5

tMann-Whitney U test, *chi-square test, *Kaplan-Meier survival analysis

NLR: Neutrophil/lymphocyte ratio, CCRCC: Clear cell renal cell carcinoma, PRCC: Papillary renal cell carcinoma, CRCC; Chromophobe renal cell carcinoma, SD: Standart deviation,

RCC: Renal cell carcinoma
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(2.1+0.5 and 2.7+0.8, respectively, p<0.001). The mean tumor
size was 5.2+3.1 cm in the pT1-2 group and 7.5+£3.2 c¢cm in the
pT3-4 group (p<0.001). NLR was higher in the pT3-4 group
compared to the pT1-2 group (3.8+2.6 and 2.8+1.4, respectively)
and multivariate analysis also showed a significant difference in
NLR between the groups (p=0.035). While LN metastasis was
not observed in patients in the pT1-2 group LN metastasis was
present in 3 patients (13.6%) in the pT3-4 group. The number of
patients with clinical metastasis on preoperative assessment was
2 (2%) and 6 (24%) in the pT1-2 and pT3-4 groups, respectively
(p<0.001). The number of patients with positive surgical margins
was 3 (3%) in the pT1-2 group and 4 (25%) in the pT3-4 group
(p=0.011). On follow-up, the time to recurrence was longer in
the pT1-2 group compared to that in the pT3-4 group (63.4+1.9
months and 28.7+3.1 months, respectively, p<0.001). The mean
overall survival was longer in the pT1-2 group than in the pT3-
4 group (62.8+1.9 months and 26+3.1 months, respectively;
p<0.001). During follow-up, 8 patients in the pT1-2 group
(8%) and 13 patients in the pT3-4 group (54.1%) were exitus
(p<0.001). There were no significant differences identified for
other statistical data. According to the NLR cut-off value of 3.1,

the patients were divided into two groups as NLR <3.1 and >3.1.
There was no significant difference observed in recurrence-free
survival between the two groups (Figure 1, NLR <3.1 - 60.8+2.6
months, NLR >3.1 - 56.5+3.9 months, p=0.409). However, when

T HLO
mLo <3,1
| mLo =2,1

;

0,5

=
=
1

Cum Surwvival
o
-
|

0,2

T T T
0,00 20,00 40,00 0,00

Survival without recurrence

Figure 1. Kaplan-Meier survival plot for relapse-free survival and analysis
result

Table 3. Comparison of demographic, pathological and laboratory data of pT1-2 and pT3-4 patients

pT1-2 (n=100) pT3-4 p
(n=25)
Age (years) (mean + SD) 58.19+12.42 60.04+12.17 0.509%
Male 62 17
Sex (n) 0.578°
Female 38 8
, Right 45 12
Site of surgery 0.788°
Left 55 13
NLR (mean + SD) 2.77+1.43 3.76+2.57 0.071t
Tumor size (cm) (mean + SD) 5.16+3.14 7.47+3.23 <0.001t
Pathological subtype of RCC CCRCC 68 20
PRCC 16 3 0.470°
CRCC 16 2
pN NO 100 22
0.007°
N1 0 3
Metastasis according to TNM classification (M) MO 98 19
<0.001°
M1 2 6
Microscopic surgical margin status Negative 97 21
.. 0.011°
Positive 3 4
Duration of follow-up (months), median (min-max) 27.9 (0.03-68.63) 17 (0.2-39.9) 0.003t
Time to recurrence (months) (mean + SD) 63.4+1.9 28.7+3.1 <0.001*
Overall survival (months) (mean + SD) 62.8+1.9 26+3.1 <0.001*
Overall survival Alive 92 12
<0.001°
Deceased 8 13

tMann-Whitney U test, echi-square test, *Kaplan-Meier survival analysis

NLR: Neutrophil/lymphocyte ratio, CCRCC: Clear cell renal cell carcinoma, PRCC: Papillary renal cell carcinoma, CRCC; Chromophobe renal cell carcinoma, SD: Standart deviation,

RCC: Renal cell carcinoma, TNM: Tumor, node, metastases
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Figure 2. Kaplan-Meier survival plot for OS and analysis result

overall survival was assessed, this value was 59.8+2.7 months
for patients with a NLR <3.1 and 49+4.5 months for patients
with a NLR >3.1 (Figure 2, p=0.045).

Discussion

In recent years, many laboratory markers and risk scores
associated with these markers have been defined to predict
prognosis for RCC patients. Of these, the Leibovich prognosis
score, the Mayo clinic stage, size, grade and necrosis score,
and ULCA integrated staging system to assess metastasis-free
survival and additional immunohistochemical evaluation of
biological markers and genomic assessments for RCC follow-up
in the postoperative period to assess cancer-free survival are
recommended to predict prognosis (13,14,15,16). As a result, we
assessed preoperative and postoperative data forming the basis
of scoring in our study. In line with this, when we examined
our results, NLR in the group with metastasis at the time of
diagnosis was identified to be significantly higher compared to
that in the group without metastasis. When the patients were
grouped according to pathologic stage, NLR was significantly
higher in the pT3-4 group than in the pT1-2 group.

Inflammation in the microenvironment of the tumor plays
an important role in angiogenesis, proliferation and tumor
invasion. Additionally, the intrinsic effect of inflammation is
required to inactivate tumor suppressor genes and for oncogene
activation (8). High percentage of neutrophil values is associated
with chemokines, growth factors and proteases associated with
angiogenesis. These neutrophil-associated factors help tumor
cells to invade extracellular matrix and vascular wall and
development of metastasis (17). Low lymphocyte values are a
marker of reduced cellular immune response. Cytokine release
preventing tumor distribution and development and cytotoxic

cell death occurs due to lymphocytes (18).

The prognostic value of NLR in predicting recurrence was
first investigated by Ohno et al. (19) in a study including 192
patients with non-metastatic RCC. This study revealed that
patients with a NLR >2.7 had worse recurrence-free survival. A
study by Tanaka et al. (20) in 2014 found that a high NLR value
(>3 threshold value) was associated with advanced T stage,
lymphovascular invasion, LN involvement and poor cancer-
specific survival. Similarly, in a review of 15 studies, Boissier et
al. (21) observed that a NLR <3 predicted reduced recurrence
risk, with better overall survival and disease-free survival in
patients with localized RCC than in those with metastatic and
locally advanced RCC. In our study, NLR was higher in the group
with metastasis at the time of diagnosis compared to the group
without metastasis. In multivariate analysis, NLR was found to
be an independent factor for metastasis. When a NLR of 3.1 was
accepted as a cutoff value, there was no significant difference
in recurrence-free survival, but overall survival was longer in
patients with a NLR <3.1.

Study Limitations

Limitations of the study include the retrospective nature of
the study and the low number of patients (especially in the
metastasis group).

Conclusion

This study shows that preoperative NLR may be considered a
prognostic factor in terms of general survival in RCC patients.
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Do Renal Tumor Characteristics Affect the Number of Hemostatic
Agents Used During Partial Nephrectomy?

Bobrek Timori Ozellikleri Parsiyel Nefrektomi Sirasinda Kullanilan Hemostatik Ajan Sayisini
Etkiler mi?
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What’s known on the subject? and What does the study add?

Hemostatic agents (HAs) are frequently used worldwide to achieve hemostasis during partial nephrectomy (PN). Cellulose based agents
(78.8%) and polytetrafluoroethylene pledgets (38%) are the more commonly used HAs during the PN in our clinic. There is no publication
that shows the relationship of the number of HAs used with tumor size, RENAL nephrometry score, ischemia time, and tumor pathology
results. Therefore, despite our limitations, our work is valuable in this respect.

Abstract T

Objective: The aim of this study was to investigate the use and types of hemostatic agents (HAs) used during partial nephrectomy (PN) and the
relationship of the number of these agents used during surgery with tumor size, RENAL nephrometry score (NS), peroperative ischemia time, and
postoperative pathology results.

Materials and Methods: Records of patients, who had undergone PN in our clinic due to renal mass between January 2013 and February 2019, were
retrospectively reviewed. Our study included 71 patients who were administered one or more HAs during PN. Demographic characteristics, operative
data, and pathological results of patients, who were administered one or more HAs during PN, were recorded.

Results: Cellulose-based agents and polytetrafluoroethylene pledgets were the most frequently used HAs (78.8% and 38%, respectively). The
patients were divided into two groups according to tumor size (0-4 cm and larger than 4 cm tumors), RENAL NS (low and intermediate-high score),
ischemia time (0-20 min and longer than 20 min), and tumor pathology result (benign and malignant tumor), and the number of HAs used in each
group was compared. When the groups were compared separately in terms of number of HAs used, no statistically significant difference was found
between the groups (p=0.323, p=0.183, p=0.618, and p=0.131, respectively).

Conclusion: HAs are frequently used in our clinic to achieve hemostasis. There was no statistically significant difference in the number of HAs used
between the groups.

Keywords: Renal mass, Partial nephrectomy, Hemostatic agents

Oz T
Amag: Calismamizin amaci parsiyel nefrektomi (PN) operasyonu sirasinda hemostatik ajan (HA) kullaniminin yayginhigi ve bu kullanilan HA sayisinin
hastalarin tlimor boyutu, RENAL nefrometri skoru (NS), iskemi zamani ve tiimér patoloji sonucu ile iligkisini arastirmaktr.

Gerec ve Yontem: Klinigimizde renal kitle nedeniyle Ocak 2013 - Subat 2019 tarihleri arasinda PN operasyonu gegiren hastalarin kayitlari tarand.
PN sirasinda HA kullanilan 71 hasta calismaya dahil edildi. PN sirasinda HA kullanilan hastalarin demografik 6zellikleri, operasyon bilgileri, patolojik
sonuclari ve komplikasyonlari kaydedildi.
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Bulgular: Seliiloz bazl ajanlar (%78,8) ve politetrafloroetilen pledgets (%38) PN sirasinda en sik kullanilan HA'lardir. Tiim&r boyutu (0-4 cm ve 4
cm'den biyik tiimorler), RENAL NS (diistik puan-orta puan-yiiksek puan), iskemi siiresi (0-20 dk ve 20 dk'dan uzun iskemi siiresi) ve timor patoloji
sonucu (benign tlimér-malign timar), kendi icerisinde gruplara ayrildi ve gruplar igerisinde kullanilan HA sayilari karsilastirildi. Kullanilan HA
sayist agisindan gruplar ayri ayri karsilastirlldiginda, gruplar arasinda istatistiksel anlamli fark saptanmamistir (p=0,323, p=0,183, p=0,618, p=0,131

sirasiyla).

Sonug: HA'lar PN sirasinda hemostaz asamasinda klinigimizde cok sik kullanilmaktadir. Calisma gruplari arasinda, PN sirasinda kullanilan HA sayisi

acisindan istatistiksel fark saptanmamistir.

Anahtar Kelimeler: Renal kitle, Parsiyel nefrektomi, Hemostatik ajanlar

Introduction

Partial nephrectomy (PN) surgery, including open partial
nephrectomy (OPN), laparoscopic partial nephrectomy (LPN)
and robotic partial nephrectomy (RPN), are favored for the
management of T1 masses when technically feasible (1). Bleeding
is among the most important complications associated with this
surgery. While the rate of this complication is 1.6% following
OPN, it is 4-6% after LPN (2,3). The most important stage at
which bleeding can be prevented is ensuring good hemostasis
during surgery. At this stage, various hemostatic agents (HAs)
are utilized either alone or in combination with hemostatic
suturing of the excision base in order to make hemostasis safer
and minimize the bleeding complication. These HAs have been
used in renal surgery for 40 years and they act by mimicking,
facilitating, or bypassing certain steps of the coagulation
cascade (4,5) (Figure 1).

HAs are commonly used throughout the world in both OPN
and LPN (6,7). Multicenter studies conducted in Europe and the
United States have determined the rates of using at least one
HA in OPN or LPN to be between 67.5% and 86% (6,7). Some of
these agents facilitate hemostasis during surgery, while others
contribute to renography by filling the parenchymal defect
created by tumor excision in addition to facilitating hemostasis
(5,8,9). On the other hand, other studies have stated that HA
use did not cause a difference in the bleeding complication
and could only have an effect in cases of minor bleeding (6,7).
Some recent studies argue that HAs do not have any effect on
bleeding complication rates (10,11,12,13,14).

This study aims to investigate the use and types of HAs used
during PN and the relationship of the number of these agents
used during surgery with tumor size, nephrometry score (NS),
peroperative ischemia time, and postoperative pathology results.

Materials and Methods

Records of 91 patients, who had undergone OPN or LPN operation
in our clinic due to renal mass between January 2013 and
February 2019, were retrospectively reviewed. A retrospective
review and analysis was performed following the approval of
the institutional ethics committee. Patients who had not been
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administered HA during PN (n=8), and patients whose imaging
records were incomplete (n=12) were excluded from the study.
Demographic characteristics, operative data, pathological
results, and complications of patients, who were administered
one or more HAs during the PN operation, were recorded. Two
urologists (E.K. and M.Y.Y) used preoperative contrast-enhanced
abdominal computed tomography (CT) or magnetic resonance
imaging (diffusion-weighted imaging and/or dynamic contrast-
enhanced imaging) images to determine RENAL NSs. The results
were crosschecked and confirmed by an uro-radiologist (H.S.).
The masses were classified into low, intermediate, and high-risk
tumors based on RENAL. NSs as suggested by Kutikov et al. (15).
The types and number of HAs used during surgery, as well as the
total number of HAs used were recorded.

Open Partial Nephrectomy or Laparoscopic Partial Nephrectomy
Surgical Technique and the Use of Hemostatic Agent

The decision for choosing OPN or LPN was determined according
to the RENAL NS and surgeon's experience. During the PN, both
the renal artery and the renal vein were dissected and prepared.
Only the renal artery was clamped during warm ischemia. The
tumor was excised with cold scissors and removed en-bloc. After
removal of the mass, excision bed hemostasis was achieved
with absorbable sutures (2.0 vicryl). The collecting system was
checked for leaks and if present, the leaks were closed with
absorbable sutures (3.0 vicryl). The excision cavity was then
filled with either a cellulose-based agent (Surgicel®; Ethicon,
Somerville, NJ, USA), gelatin-based sponge (Spongostan®
(Ferrosan, Copenhagen, Denmark), fibrin sealant (Tachosil®;
Nycomed, Zurich, Switzerland) or autologous perirenal fat,
based on the surgeon's choice and the size of the cavity.
Polytetrafluoroethylene (PTFE) pledgets (Syneture®; Covedien,
Mansfield, MA) were used during the renal parenchymal
approximation to prevent sutures from tearing the parenchyma
and then the renography was completed. In addition, Weck
Hem-o-lok clips (Weck Closure Systems Research, Triangle Park,
NC) were used during suturing and parenchymal approximation
in LPN. Then, in case of need and based on the surgeon's choice,
either hemostatic powder (Bloodcare powder®; Life Line, Brno,
Czech Republic) or adhesives (Bioglue®; Cryolife, Kennesaw,
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GA, USA) alone or in combination were used on the renography
area. After the reconstruction was completed, the arterial clamp
was removed and after the bleeding control, the procedure was
completed.

Statistical Analysis

The groups were assessed for normal distribution using the
Shapiro-Wilk test. None of the evaluated parameters was
normally distributed. The Mann-Whitney U test was used for
pairwise comparisons and the Kruskal-Wallis Test was used for
three or more groups. A p value of less than 0.05 was considered
statistically significant. All analyses were made using the IBM
SPSS V22.

Results

Our study included 71 patients who were administered one or
more HAs during the PN operation. The patients' demographic

Table 1. Patient Characteristics

characteristics, operative data, pathology results, and

complications are summarized in Table 1.

Patients and HAs Used: The types and distribution of HAs used
during the PN operations are summarized in Table 2. In 35.20%
of cases, single HA was sufficient for achieving hemostasis.
Two HAs were needed in 28.1% and 3 or more additional HAs
were needed in 36.6% of the patients. Cellulose-based agents
(Surgicel®) and PTFE pledgets (Syneture®; Covedien, Mansfield,
MA) were the most frequently used HAs during PN (78.8% and
389%, respectively).

The patients were divided into two groups based on tumor
size (0-4 cm and larger than 4 cm tumors), RENAL NS (low
and intermediate-high score), ischemia time (0-20 min and
longer than 20 min), and tumor pathology result (benign-
malignant tumor) and the number of HAs used in each group
was compared. When the groups were compared separately in
terms of the number of HAs used, no statistically significant

Table 1 contiuned

Median operative time, min. (min-max) 140 (100-350)

Number of patients 7 Mean + SD 154.4447.6
Median age, year (min-max.) 62 (63-77) Median ischemia time, min. (min-max) 11 (0-45)
Mean + SD 59.1+13.6 Mean + SD 12411.1
Sex n, (%) Median hospitalization time, day, (min-max) 3 (2-14)
Male 42 (59.1%) Mean + SD 3.7+1.7
Female 29 (40.8%) Pathology
Operation side n, (%) Benign 15 (21.1%)
Right 30 (42.2%) - Oncocytoma 7 (9.8%)
Left 41 (57.7%) - Angiomyolipoma 3 (4.2%)
Renal tumor location n, (%) - Simple Cyst 1(1.4%)
Anterior 37 (52.1%) - Chronic Pyelonephritis 2 (2.8%)
Posterior 34 (47.8%) - Hydatid Cyst 2 (2.8%)
Upper pole 14 (19.7%)
Mid pole 28 (39.4%) Malignant 56 (78.8%)
Lower pole 29 (40.8%) - Clear cell type 35 (49.2%)
Median preoperative renal tumor size, cm 3.5(1-15) - Papillary type 1 7 (9.8%)
(min-max.) 42423 - Papillary type 2 1 (1.4%)
Mean + SD - Chromophobe type 11 (15.4%)
Median RENAL N.S, (min-max.) 6 (4-12) - Multilocularcyst type 2 (2.8%)
Mean + SD 6.3+2.1 Complications
Intraoperative complications

RENALN.5 - Transfusion 4 (5.6%)
Low ) 40 (56.3%) - Pleural injury 6 (8.4%)
Intermediate 24 (33.8%) O

) - Ureteral injury 1 (1.4%)
High 7 (9:8%) - Fragmentation of renal mass 1 (1.4%)
Operation type Postoperative complications
Open 63 (88.7%) - Urinary leakage, DJ stent 2 (2.8%)
Laparoscopic 8 (11.2%) - Arteriovenous fistula, embolization 1 (1.4%)
Median HA used, min. (min-max) 2(1-7) - Urinary Tract Infection 1 (1.4%)
Mean + SD 2.5+1.4

SD: Standard deviation HA: Hemostatic agent, NS: Nephrometry score, min: Minimum,
max: Maximum

227



Journal of Urological Surgery,
2019;6(3):225-230

Kisa et al.
Partial Nephrectomy and Hemostatic Agents

Table 2. Patients and hemostatic agents used

Hemostatic agents n, (%)

- Fibrin sealant (Tachosil®) 3 (4.2%)

- Cellulose based agents (Surgicel®) 56 (78.8%)
- Gelatin based sponge (Spongostan®) 9 (12.6%)
- Gelatin based sealent (FloSeal®) 4 (5.6 %)

- Adhesives (Bioglue®)
- Hemostatic powder (Bloodcare powder®)
-Autologous perirenal fat

17 (23.9%)
16 (22.5%)
12 (16.9%)

- Hem-0 clips 8 (11.2%)
- Metal clips 8 (11.2%)
- PTFE pledgets (PLEDGETS®) 27 (38%)

PTFE: Polytetrafluoroethylene

Table 3. Comparison of groups in terms of number of
hemostatic agents used

Number of HA used p

Median (Q1-Q3), preoperative

renal tumor size _
2(1-3) 0.323
0-4 cm 3 (1_4)
>4 cm
Median (Q1-Q3), RENAL N.S
Low 2 (1-3)
Intermediate 2 (1.25-4) 0.183
High 3(2-3)
Median (Q1-Q3), ischemia time
0-20 min 2 (1-3.75)
. 0.618
>20 min 2 (1.75-3.25)
Median (Q1-Q3), pathology
Benign 3(2-4
.9 (2-4) 0.131
Malignant 2 (1-3)

HA: Hemostatic agent, NS: Nephrometry score

difference was found between the groups (p=0.323, p=0.183,
p=0.618, and p=0.131, respectively) (Table 3).

Discussion

It has been shown that in renal mass treatment, PN results in
better protection of the renal reserve and decreases the risk
of metabolic and cardiovascular disorders compared to radical
nephrectomy (16). During PN, after the tumor is excised, the
important step is to quickly control bleeding by providing a
good hemostasis in order to see surgical margins clearly and
to achieve reconstruction of the renal parenchyma in a shorter
time. HAs have been in use for many years for the purpose
of accelerating and facilitating the hemostasis stage in both
the open, laparoscopic, and robotic types of PN (6-14). In a
multicenter study conducted by Lang et al. (6) in France, at least
one HA was used in OPN or LPN surgery at a rate of 71.4%.
Again, a multi-center study conducted by Breda et al. (7) in the
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United States and Europe determined that 16 of 18 centers used
HAs and 80% of surgeons at these centers used HAs during LPN.
In the study that we performed at our clinic, the rate of HA use
in OPN or LPN surgery was 91.2%. All LPN cases involved one or
more HAs. We associate our frequent use of HAs during PN to
the fact that approximately 45% of the renal masses we treated
with PN had an RENAL. NS categorized as intermediate-high
score.

Previous studies in the literature have shown the association
between ischemia time and NSs such as RENAL., preoperative
aspects and dimensions used for an anatomical, C-index,
and diameter-axial-polar during PN (15,17,18,19). In a study
comparing these NSs, RENAL. NS has been shown to be most
correlated with ischemia time, tumor margin and occurrence
of complications during PN (20). In this study, we divided the
patients based on tumor size (0-4 cm and larger than 4cm
tumors), RENAL NS (low -intermediate-high score), ischemia
time (0-20 min and longer than 20 min), and tumor pathology
result (benign-malignant tumor) and compared the number
of HAs used among these groups. Although the groups such
as tumor size greater than 4 cm, higher RENAL score, ischemia
time longer than 20 min, and malignant pathology were
expected to have higher HA use, there was no statistically
significant difference between the groups. We believe that
the technique and effectiveness of the suture applied to the
excision base during surgery comprises the most important
step for hemostasis, as stressed in recent studies, and is the
reason we did not observe significant difference between the
groups. Secondly, HAs used for hemostasis can be applied in
combination with bipolar coagulation or Harmonic/LigaSure.
Lastly, identifying the relationship between the number of HAs
used and the evaluated parameters was complicated due to the
heterogeneity created by the variability in different surgeons’
HA preferences.

HAs have been used in PN surgery for many years. It was stressed
that these agents had potential benefits associated with
decreasing complications, such as bleeding and urinary leakage,
and shortening ischemia time in both laparoscopic and robotic
surgery (8,9). Meanwhile, years of accumulated experience and
advances in suture techniques called the hemostatic effect of
these HAs into question. Some studies conducted in the recent
years suggested that HAs had a very limited contribution to
hemostasis or had no contribution at all (6,7,10,11,12,13,14).
In these publications, the authors emphasized that suturing
after tumor excision comprised the most important step in
hemostasia rather than the use of HAs. They stated that the
effect attributed to HAs in earlier studies decreased due to
advanced surgical experience and suturing techniques, and
therefore, with regard to the bleeding complication, there
were no differences between the cases where HAs were used
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and where HAs were not used (10,11,12,13,14). Moreover, they
suggested that the cost that emerges due to the use of these
agents, their effectiveness and their safety must also be taken
into consideration (6). In this study, we were not able to perform
a statistical comparison between the group operated with HAs
and the group operated without HAs in terms of complications
such as bleeding and urinary leakage because the number of
patients operated without HAs was very low (n=6, 7.7%).
However, based on our experience in PN surgery, during the OPN
or LPN, HAs help to achieve hemostasis after tumor excision,
to fill the cavity after tumor excision, and to prevent sutures
from tearing the parenchyma during the approximation of the
parenchyma. We still believe that hemostasis suture thrown into
the tumor base at the hemostasis stage is the most important
step in terms of bleeding control and that HAs play more of a
supportive and complementary role.

Study Limitations

The limitations of this study can be listed as the lack of
randomization in the study design, its retrospective nature, and
being asingle-center study. Moreover, the inability to standardize
the selection of HA types based on tumor characteristics,
evaluating procedures performed by various surgeons, as well
as heterogeneity of HAs, and variation in dimensions of the HAs
(Surgicel®, Spongostan® and PTFE Pledgets) may be listed as
limitations. The strengths of this study include the fact that,
to our knowledge, it is the first study that has evaluated the
relationship of the number of HAs used during PN with tumor
size, RENAL NS, ischemia time, and renal mass pathology.

Conclusion

PN is a standardized method in the treatment of small renal
masses. The most important stage of PN is hemostasis. HAs
are frequently used worldwide and in our clinic to achieve
hemostasis. Although the groups such as tumor size greater
than 4 c¢m, higher RENAL score, ischemia time longer than 20
min, and malignant pathology were expected to have higher
HA use, there was no statistically significant difference between
the groups. However, future prospective randomized controlled
studies are needed to strengthen our findings.
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Perifer Devlet Hastanesinde Distal Hipospadias Onariminda TIPU Kullanim
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What’s known on the subject? and What does the study add?

Tubularized incised plate urethroplasty is a successful method in the treatment of hypospadias, and various medical therapies can be used
to increase patient comfort in postoperative period. Tubularized incised plate urethroplasty is a surgical treatment of distal hypospadias
in the periphery could also be performe and Glans-Urethral Meatus-Shaft and hypospadias objective scoring evaluation scores are useful
evaluating the hypospadias and surgery results.

Abstract T

Objective: Hypospadias is a congenital anomaly of the male urethra that is becoming increasingly prevalent. In this paper, we share the results of
our series of 45 distal hypospadias cases treated with tubularized incised plate urethroplasty (TIPU) at a single center in Sanliurfa, Turkiye.
Materials and Methods: Hypospadias repairs were made by two urologists who had completed their urology residencies at the same clinic in a
state hospital. The TIPU technique was used for all 45 patients. To prevent bladder contractions and reduce anal itching during hospitalization, the
patients were administered low-dose oxybutynin and 2 mg/mL hydroxyzine hydrochloride; they were also followed up postoperatively for a mean
duration of 9.3 (6-12) months.

Results: The average age of the patients was 9.5+0.5 (2-24) years. Ten patients had been circumcised previously, preoperative skin chordee was
observed in 35, and none experienced preoperative complications. Postoperative catheterization lasted seven days. Postoperatively, one patient
developed a fistula and two developed meatal strictures. No other complications were observed in the other patients.

Conclusion: Hypospadias is an anomaly frequently seen in pediatric urology practice and requires considerable attention and experience. TIPU is an
ideal technique for correcting hypospadias, especially distal hypospadias, due to its low complication rate and favorable cosmetic results. Although
hypospadias surgery requires experience, it can be done quite easily in peripheral hospitals by surgeons who have trained in clinics experienced in
this field, provided that they follow the rules pertaining to surgery.

Keywords: Hypospadias, TIPU, Snodgrass method, Dystal hypospadias, Hypospadias surgery, GMS score, HOSE score

Oz T
Amac: Hipospadias son yillarda prevalansi giderek artan konjenital bir anomalidir. Sanliurfa'da tek merkezde tiibiilarize insize plak iiretroplasti (TiPU)
yapilarak tedavi edilen 45 olguluk distal hipospadias serimizin sonuclarini paylastik.

Gerec ve Yontem: Hipospadias onarimlari tek merkez devlet hastanesinde ayni klinikten uzmanhgini almis 2 adet trolog tarafindan gerceklestirildi.
Tiim hastalarda TiPU teknigi kullanildi. Mesane kontraksiyonlarini ve anal kasintiyi azaltmak icin hastanede kalis siiresince hastalara diisiik doz
oksibutinin ve hidroksizin HCL 2 mg/mL verildi. Hastalar ortalama 9,3 (6-12) ay takip edildi.
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Bulgular: Toplam 45 distal hipospadiasli hastaya cerrahi uygulandi. Hastalarin ortalama yasi 9,5+0,5'di (2-24). 10 hasta daha Gnce sirkumsizyon
operasyonu gecirmisti. Otuz bes hastada preoperatif deri kordisinin oldugu goriildi. Ameliyat siiresi 90+10 dk idi. Peroperatif hicbir hastada
komplikasyon izlenmedi. Postoperatif kateterizasyon siiresi 7 glindii. Postoperatif 1 hastada fistiil, 2 hasta da meatal darlik tespit edildi. Bu hastalara
lokal anestezi altinda mea dilatasyonu yapildi ve dilatasyon tarif edildi. Ancak hastalarin mea dilatasyonunu aktif yapamadiklari ve mea darhginin
tekrarlamasi lizerine bu hastalara postop 3. ayda meatoplasti yapildi. Diger hastalar da fistiil veya baska bir komplikasyon goriilmedi.

Sonuc: Hipospadias cocuk iirolojisi pratiginde sik goriilen ancak tedavisi zahmetli, biiyiik dikkat ve tecriibe gerektiren bir anomalidir TIPU 6zellikle
distal hipospadiaslarda komplikasyon orani az olmasi ve daha glizel bir kozmetik goriiniim elde edilmesi nedeniyle distal hipospadias cerrahisinde
ideal bir tekniktir. Hipospadias cerrahisi tecriibe isteyen bir cerrahi olmakla birlikte bu konuda tecriibeli kliniklerde egitimini tamamlamis hekimlerin

cerrahi kurallara uymak zorunlulug'u ile mecburi hizmette (periferde) gayet rahat yapabilecekleri bir cerrahidir.
Anahtar Kelimeler: Hipospadias, TIPU, Snodgrass yontemi, Distal hipospadias, Hipospadias cerrahisi, GMS skor, HOSE skor

Introduction

Hypospadias, which occurs in approximately 1 out of 200-
300 live births, is a condition in which the urethra opens to
the ventral side of the penis. It is the second most common
congenital defect seen in males, after cryptorchidism, and
its prevalence has doubled over the past 30 years. The initial
diagnosis of hypospadias is typically made during the physical
examination after birth. In hypospadias patients, there is
a ventral skin deficiency with a dorsal foreskin hood and an
abnormally located meatus, with varying degrees of ventral
penile curvature (1,2).

Since it is one of the cities in Turkey with highest birth rate,
hypospadias is a common occurrence in Sanliurfa, and thus
hypospadias repair is one of the most common surgical
procedures done by pediatric urologists. The aim of hypospadias
repair is to create a functional urethra and a normal penile
appearance with a meatus at the tip of the penis. Single-
session methods, such as urethral advancement, urethral plate
tubularization [tubularized incised plate urethroplasty (TIPU),
and Thiersch-Duplay], and urethral lengthening using a flap are
standard treatments for distal hypospadias (3). In this paper, we
share the results of our series of 45 cases of distal hypospadias
treated with TIPU at a single center in Sanhurfa.

Materials and Methods

The hypospadias repairs were performed by two urologists
who had completed their urology residency at the same clinic
in a state hospital. The hypospadias patients were evaluated
retrospectively. Written informed consent was obtained from

Table 1. Hypospadias characteristics of the patients

all participants or their legal guardians. The research was
conducted according to the principles of the World Medical
Association's Declaration of Helsinki. The series consisted of 45
distal hypospadias patients aged between 2 and 24 (9.5+0.5)
years. The meatus level varied between the coronal and distal
level. Ten patients were circumcised; the remaining 35, who
were uncircumcised, underwent surgery for the first time. Skin
chordee wasobserved in 35 patients. The TIPU technique was used
in all patients. The characteristics of hypospadias are presented
in Table 1. Additionally, the patients were evaluated using the
Glans-Urethral Meatus-Shaft (GMS) score (4), representing
preoperative glans size, meatal location, and degree of shaft
curvature, and the hypospadias objective scoring evaluation
(HOSE) score (5), indicating postoperative meatal location and
shape, urinary stream, straightness of erection, and any presence
of urethral fistulae.

Surgical Technique (TIPU Method)

After injecting each patient with lidocaine solution with
1/80.000 adrenaline using a 26 G injector in the operating
room, two deep and parallel incisions were made in the urethral
plate in the distal of the present mean. A U-shaped incision was
made to preserve the urethral plate. Some subglanular tissue
was excised beneath each glans wing on the sides. A 6-14 f
feeding catheter was placed in the urethra for diversion. Penile
skin was incised from the circumcision line and degloved. A
duct-shaped urethral plate located in the hypospadiac meatus
was incised, encompassing the whole epithelium from the
hypospadiac meatus to the tip of the penis. Urethral formation
was started from the tube proximal. Polydioxanone (6/0) sutures
were used for urethra formation. The first suture was done very
carefully to ensure that the urethral catheter would not be

Meatus localization Number Previous Skin chordee Uncircumcised skin Circumcised skin
circumcisions chordee chordee

Coronal level 21 5 17 14 3

Sub coronal level 17 4 15 13 2

Distal penile level 7 1 3 2 1

Total 45 10 35 29 6
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constricted and the new meatus would not have a stricture. The
urethra was formed using a subepithelial transitive inverting
continuous suturing technique. The new urethra was covered
with a subdartos fascia flap prepared with paraurethral and
dorsolateral tissues. During the glanduloplasty, the circumcision
line was sutured with 4/0 or 5/0 polyglactin 910. The penis
was wrapped with a Coban bandage at medium tightness. The
bandages were removed on the fourth day. The urethral catheter
was removed on the seventh day and the patient's urination was
checked (Figure 1,2,3,4).

Results

The GMS scores representing the preoperative penile appearance
are presented in Table 2. The patients were followed up for 6-12
months. It was observed that the skin chordee recovered after
deglovation during surgery. The surgical site was wrapped with
Coban bandage after the surgery for four days and a feeding
tube of an appropriate size was used as a urethral catheter.
Each patient was followed in the hospital for seven days after
the surgery. On the seventh day, the patient's urination was
observed after removing the catheter; a meatal dilatator was
suggested and defined and then the patient was discharged
once an easy flow from the new meatus was observed after

Figure 2. Urethral plate dissection

|
[

Figure 4. Postoperative image

Table 2. The Glans-Urethral Meatus-Shaft scores of patients

Score parameters n (%) Mean score

Glans (G) score:
1. Glans good size; healthy
urethral plate, deeply grooved

2. Glans adequate size; adequate
urethral plate, grooved

25 (55.5)
15 (33.3) 1.55
5(11.1)

3. Glans small in size; urethral
plate narrow, some fibrosis or flat

4. Glans very small; urethral plate
indistinct, very narrow or flat

Meatus (M) score:

1. Glanular 0

2. Coronal sulcus 38 (84.4) 2.15
3. Mid or distal shaft 7 (15.5)

4. Proximal shaft, penoscrotal 0

Shaft (S) score:
1. No chordee
2. Mild (<30°) chordee 30 (66.6) 1.88
3. Moderate (30-60°) chordee 5(11.1)

4. Severe (>60°) chordee 0

10 (22.2)

Total score
5.58
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the catheter was removed. No fistulae or strictures were
observed during urination on the seventh postoperative day in
any patient. To prevent bladder contractions and decrease anal
itching during hospitalization, each patient was administered
low-dose oxybutynin suspension and 2 mg/mL hydroxyzine
hydrochloride. When the patients were being treated, it was
observed that they were comfortable and did not have bladder
contractions, related urethral catheter dislocations, or anal
itching. The medications were administered after nearly 10
patients developed these symptoms, and the treatment was
observed to allay the symptoms. Prior to being discharged, each
patient or his primary caregiver was shown how use a meatal

Table 3. The hypospadias objective scoring evaluation scores
of patients

Score parameters and score n (%) Mean score
values

1.Meatal Location

Distal glanular =4 35(77.7)

Proximal glanular =3 10 (22.2) 3.77

Coronal =2 0
Penile shaft =1 0
2.Meatal shape
Vertical slit =2 40 (88.8) 1.88
Circular =1 5(11.1)
3.Urinary stream
Single stream =2 38 (84.4) 1.84
Spray =1 7 (15.5)
4. Erection
Straigh t=4 39 (86.6)
Mild angulation (<100) =3 6(13.3) 3.86
Moderate angulation (>100 but 0
<450) =2 0
Severe angulation (>459) =1
5.Fistula
None =4 44 (97.7)
Single-subcoronal or more distal 1(2.2) 3.97
=3
Single-proximal =2 0
Multiple or complex =1
Total score
15.32

Table 4. Postoperative general findings of patients

Operation duration 90+10 minutes

Follow-up duration Average 9.3 months

Preoperative complication 0
Catheterization duration 7th day
Postoperative stricture 2
Postoperative fistula 1
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dilator, as well as the capillary tube of a glass thermometer if
they could not find a meatal dilatator. The patients were asked
to continue meatal dilatation for one month. All patients were
evaluated at the first postoperative check in the second week
and at one, three, six, and 12 months postoperatively. It was
observed that complications were most likely to occur in the first
month. The formation of a fistula wider than coronal level was
observed in a patient during the follow-up in the first month
and a band of nearly 0.8 mm was observed to have formed in
the new formed meatus. It was found that this patient had not
made an effective meatal dilatation. As the patient was 20 years
old and lacked a congenital left tibia and fibula, the wound
recovery was not considered to be very good and he refused to
undergo a second operation.

A meatal stricture was detected in the postoperative first month
controls in two patients. Dilatation was performed under local
anesthesia and meatal dilatation was demonstrated again.
However, it was observed that the patients did not perform
active meatal dilatation and meatoplasty was therefore required
in the third postoperative month, as the meatal stricture
recurred due to this reason. When these patients were examined
in detail, it was noticed that they were blonde, fair-skinned, and
had allergies. No fistulae or other complications were observed
in the other patients.

The values for HOSE scores reflecting the postoperative results
are presented in Table 3. It was observed that the anal itching
and bladder contractions that frequently affect hypospadias
patients were reduced by the postoperative drug treatment
given to the patients; furthermore, patient comfort increased
and the risk of urethral catheter dislocation decreased. Using a
meatal dilatator or the capillary tube of a glass thermometer was
observed to be beneficial in preventing the formation of meatal
strictures after urethral catheter removal. The postoperative
general findings are presented in Table 4.

Discussion

Most urologists tend to avoid performing hypospadias surgery,
as it has a high rate of complications such as fistulae when
performed in peripheral hospitals; furthermore, surgeons'
experience of the procedure is limited due to the low number of
hypospadias clinics across Turkiye. We performed hypospadias
surgery on 45 patients in a peripheral state hospital because
both surgeons performing the operations had worked in centers
that took hypospadias cases during their urology training. There
are no other centers with staff experienced in dealing with
hypospadias in our peripheral location and our patients could
not afford to seek treatment further away from home.

Distal hypospadias cases constitute 85% of hypospadias
patients. Although many surgical techniques have been defined
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for the repair of distal hypospadias, the most commonly used
methods are Mathieu (flip-flap) and TIPU. A vertical meatus and
conical glans cannot be created using the Mathieu method, and
its reported duration of operation and complication rate are
higher (6).

Multiple studies have shown that the TIPU technique has a
low rate of complications and provides very successful surgical
results, even in proximal hypospadias cases. In distal hypospadias
in particular, the width proportion of the urethral plate to the
glans is reported to be better than that achieved using other
techniques. Not requiring separate skin flaps to form a vertical
meatus and neourethra is one of the notable advantages of the
procedure (7,8). In addition to these causes, we preferred to use
the TIPU method in all our patients because we have greater
individual experience with it.

Our average operation duration was 90 (+10) minutes. By
forming a conical glans and an angular meatus using the TIPU
method, we achieved a good cosmetic appearance that more
closely resembled normal anatomy.

GMS scores provide a brief and reproducible way to define the
severity of hypospadias and correlates with the risk of surgical
complications. Merriman et al. (4) reported that patients with a
GMS score of 6 or below had fewer complications. In our study,
the average G score was 1.55, the average M score was 2.15,
the average S score was 1.88, and the total average GMS score
was 5.58; these scores were found to correspond to those in the
literature.

Using the HOSE system makes it easier to evaluate both the
corrective operations for hypospadias and the surgical results.
A HOSE score >14 has been reported to be acceptable for
hypospadias surgery (5). Our results, which achieved an average
HOSE score of 15.32, were in line with literature in terms of
both surgical results and patient satisfaction. We think that our
work in this study is successful as we have achieved acceptable
HOSE scores based on the low preoperative GMS scores and the
distal hypospadias repairs made.

In aseries of 16 patients, Snodgrass reported that he encountered
no meatal problems or urethral fistulae (9). The TIPU technique
was applied on 148 patients in the United States and Europe,
and a 7% complication rate and good cosmetic appearances
were reported (10).

Snodgrass et al. (11) reported complications in 19 out of 426
patients (4%) (9 fistulae, 9 glans dehiscences, and one meatal
stricture) after distal TIPU procedures. In a meta-analysis
including 23 papers comprising 1872 TIPU repairs and 1496
Mathieu repairs published between 1994 and 2009, Wilkinson et
al. (12) reported an increased incidence of urethral fistulae with
the Mathieu technique (3.8% vs 5.3%) and meatal stenosis with

the TIPU technique (3.1% vs 0.7%). Snodgrass later reported
that the complication rate increased from 0O to 24% in patients
who underwent distal TIPU between 1994 and 2009; another 25
articles reported rates of 10% or less, which were mostly fistulae
and meatal strictures (13). In our series, three of our patients
(6.6% in total) experienced complications: a urethral fistula
was observed in 1 patient (2.2%) and meatal strictures in two
patients (4.4%), in line with the literature. In their retrospective
study of 492 patients, Oztorun et al. (14) compared distal
hypospadias repairs and found no significant differences in the
incidence of complication between Mathieu urethroplasty, and
TIPU which is in line with the literature. Serrano Durba et al.
(15) found that 12% of 124 patients experienced complications
following the Snodgrass procedure; nine of these were fistulae
(7.2%) and six were meatal strictures (4.8%). Castellan et al.
(16) used the Snodgrass method in 97 patients and reported
that they achieved a perfect cosmetic appearance in all cases,
with complications occurring in only four patients. In 300
distal hypospadias cases, Rudin et al. reported that Snodgrass
TIPU was more suitable in cases where the urethral plate
and glans were of normal size; when these was smaller than
normal, Mathieu urethroplasty was preferred. They reported
fistulae and strictures as late-developing complications (17). In
our series, we observed that all complications occurred in the
first postoperative month. Viseshsindh performed TIPU in 80
hypospadias patients and observed the following complications:
12 cases of fistula (15%), three complete openings (3.75%),
and four cases of meatal stenosis (18). These complications in
particular depend on hypospadias type and occur more often in
proximal hypospadias cases; interestingly, age did not increase
the rate of complications (18). In our series, a fistula occurred
in one 20 year-old patient, but that patient had congenital
anomalies. Although there were 16 patients over 10 years of age,
we observed this complication only in the 20-year-old patient.
While two recent studies stated that the most important factors
causing meatal stricture were technical mistakes and surgeons'
lack of experience, another stated that meatal strictures
and obstructions could be evaluated objectively through
preoperative and postoperative uroflowmetry and were more
common after TIPU (19,20). Another study reported that fistulae
occurred less often in dorsal dartos flaps and preputial flaps
(21). We covered the neourethra with a subdartos flap in all our
patients, and believe that our fistula rate is low compared to
that reported in the literature.

As recorded in the literature, using a meatal dilatator once
the flap is placed and after the urethral catheter is removed
decreases complications in distal hypospadias repairs made
using the TIPU technique. Although we had a large number of
uncircumcised patients in series (22%), we found that covering
the neourethra with a dorsal or ventral subdartos flap decreased
the likelihood of fistulae developing.
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In hypospadias surgery, postoperative care, follow-up, and
complication management is as important as the surgical
technique used. A lack of assistant doctors in peripheral
hospitals and patients' postoperative follow-up being done only
by nurses increases the burden on surgeons and intense shifts
are required for these patients during the postoperative period.
Living in peripheral areas with poor socioeconomic conditions
makes it harder for patients to manage their catheters; it also
makes it harder to care for patients who develop complications.
Despite all these difficulties, we found that our complication
rate was low and our successful surgical results were comparable
to those reported in the literature.

In order to overcome these difficulties, we think that better
training of assisting medical staff, particularly nurses, on
issues relating to hypospadias surgery and postoperative care
is required, especially in inexperienced centers. We also think
that taking sufficient time to explain the procedure and after-
care to all patients, regardless of their socioeconomic condition,
would make patient follow-up easier.

Study Limitations

This study is limited in that it does not include patients with
proximal hypospadias, our study sample was relatively small,
and we reviewed the application of only one technique in a
single center.

Conclusion

Hypospadias is an anomaly that is frequently seen in pediatric
urology practice and correcting it requires considerable
attention and experience. TIPU is an ideal technique for
surgically correcting distal hypospadias, as the complication
rate is low, especially in distal hypospadias repairs, and it
achieves a better cosmetic appearance. This surgical technique
is preferred because it provides good results when attention is
paid to basic steps that can be learned through experience in
hypospadias clinics. It is also a relatively simple procedure that
can be applied easily in any medical facility with an operating
room and by any surgeon with sufficient experience. It should
not be forgotten that surgeons become experts in specific
techniques and fields by working with them regularly. Thus,
although hypospadias surgery requires experience, it is a surgery
which can be done quite easily in rural and suburban areas by
doctors who have completed their residency in a hypospadias
clinic, as long as they respect surgical rules. It is also vital that
doctors inexperienced in this particular technique transfer such
patients to experts. Finally, we observed that treating patients
with low-dose antihistamines and anticholinergic therapy
during hospitalization increased both their comfort and that of
their doctors. Using a meatal dilatator or the capillary tube of a
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glass thermometer was observed to be beneficial in preventing
meatal strictures.
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Local Anesthetic Infiltration During Pediatric Percutaneous
Nephrolithotomy Improves Postoperative Analgesia

Gocuklarda Perkiitan Nefrolitotomi Sirasinda Uygulanan Lokal Anestezik Infiltrasyonunun
Ameliyat Sonrasi Analjezi Uzerine Etkisi
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What’s known on the subject? and What does the study add?

There is limited number of studies reporting pain management after pediatric percutaneous nephrolithotomy. Our study is the first to report
the importance of preemptive local anesthetic use in pediatric percutaneous nephrolithotomy.

A b st a C T

Objective: Percutaneous nephrolithotomy is not pain-free due to the procedure itself and presence of post-operative diversion. Our purpose was to
evaluate the efficacy of local anesthetic infiltration in postoperative analgesia in children who undergo percutaneous nephrolithotomy.

Materials and Methods: Forty-two renal units were included to our study. Local anesthesia group received prilocaine and bupivacaine injection
through the percutaneous access line where patients received no local anesthetic constituted the control group. All patients received the same
anesthesia protocol and 15 mg/kg paracetamol infusion postoperatively four times a day. Post-operative pain scores of patients were evaluated by
using FLACC-FPS scales. Patients with pain scores >4 received meperidine 1 mg/kg as rescue analgesic.

Results: Between the two groups there was no significant difference in pain scores except 24™ hour, where the local anesthesia group found to be
favorable. The need (p=0.040) and total number (p=0.018) of rescue analgesic was significantly less in local anesthesia group. According to need for
repetitive analgesic dose, the local anesthesia group was founded to be more advantageous (p=0.017). The postoperative analgesic satisfaction of
parents' was favorable in local anesthesia group (p=0.002).

Conclusion: In pediatric percutaneous nephrolithotomy, preemptive local anesthetic infiltration reduces postoperative pain, the need for analgesics,
the number of analgesics used and also improves patient comfort and analgesic satisfaction.

Keywords: Percutaneous nephrolithotomy, Local anesthetic, Pain, Patient satisfaction with pain management

Oz T
Amac: Perkiitan nefrolitotomi uygulama yolu ve ameliyat sonrasinda diversiyon konulmasi sebebiyle agrisiz bir cerrahi degildir. Calismamizda
perkiitan nefrolitotomi uygulanan ¢ocuk hastalarda lokal anestezik uygulamasinin, ameliyat sonrasi agriya etkisini arastirmak amaclanmistir.
Gerec ve Yontem: Calismaya 42 renal Unite dahil edilmistir. Lokal anestezik grubuna perkiitan giris hatti boyunca prilokain ve bupivakain
enjeksiyonu yapilmistir. Lokal anestezik uygulanmayan ¢ocuklar kontrol gurubunu olusturmustur. Tiim hastalarda ayni anestezi protokolii kullaniimis
olup ameliyat sonrasi glinde dort kez 15 mg/kg parasetamol infiizyonu uygulanmistir. Ameliyat sonrasi agri degerlendirmesi FLACC-FPS skorlamalari
ile yapilmistir. Agri skoru >4 olan hastalara kurtarici analjezik olarak meperidine 1Tmg/kg uygulanmustir.

Bulgular: Gruplar arasinda agri skorlari agisindan 24 saat disinda anlamh fark saptanmamistir. Lokal anestezik grubunda 24. saat agri skorlari daha
dusiik bulunmustur. Kurtarici analjezik ihtiyacinin (p=0,040) ve kullanilan toplam analjezik sayisinin (p=0,018) lokal anestezik grubunda anlaml
derecede az oldugu saptanmistir. Tekrar eden analjezik ihtiyaci dederlendirildiginde, lokal anestezik grubunun daha avantajli oldugu gorilmistiir
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(p=0,017). Ebeveynlerin ameliyat sonrasi analjezi memnuniyeti degerlendirildiginde lokal anestezik grubunun daha avantajli oldugu belirlenmistir

(p=0,002).

Sonug: Cocuk hastalarda perkiitan nefrolitotomide uygulanan preemptif lokal anestezik uygulamasi ameliyat sonrasi agriyl, analjezik ihtiyacini ve
uygulanan analjezik sayisini azaltir, hasta konforunu ve analjezik memnuniyetini artirir.
Anahtar Kelimeler: Perkiitan nefrolitotomi, Lokal anestezik, Agri, Analjezi memnuniyeti

Introduction

Percutaneous nephrolithotomy (PCNL) is the preferred treatment
option in whom the other minimally-invasive modalities failed
or are inappropriate. Remarkable changes in PCNL technique
have been made in order to reduce pain and minimize
complications. Reduction of the sheath size led to minimally-
invasive approaches such as mini-PCNL, ultramini-PCNL and
micro-PCNL (1). Then, the “tubeless” and “totally tubeless” PCNL
emerged as methods promising less post-operative pain and
faster recovery (2). However, standard PCNL with a nephrostomy
tube is still the routine practice for adult and pediatric stone
patients.

Post-operative pain management and patient comfort are
also important in pediatric patients. To reduce post-operative
pain, preemptive analgesia and multimodal protocols are used.
Preemptive analgesia is described as analgesic administration
before a painful stimulus. In this manner, local anesthetics
(LAs) are widely used where they can block the sensation of
pain before surgical incision, resulting less need for anesthetic
drugs intra-operatively and less pain post-operatively (3). This
multimodal approach increases the safety of general anesthesia
and reduces the amount of drugs needed for general anesthesia
as well as analgesic drugs including opioids (3). There are several
studies on LA use in adult PCNL suggesting benefit but there is
no study on pediatric population on this issue (4,5).

Our purpose was to assess the effect of preemptive LA infiltration
on postoperative analgesic need and patient comfort after
pediatric PCNL.

Materials and Methods

The study was conducted after approval of the Hacettepe
University Institutional Clinical Ethics Committee with the IRB
number 16969557-331. A total of 42 renal units of 40 children
who underwent PCNL between February 2015 and February
2017 were included in this study. One patient with neurological
disorder and one patient with orthopedic disorder were excluded
for that pain scoring would be misleading.

We constituted the control group of 21 cases who did not receive
any LA before PCNL (control group, n=21). The study group (LA
group, n=21) was constituted by 21 patients who received LAs
before PCNL. Prilocaine and bupivacaine mixture was used as

LAs in pediatric PCNL (2 mg/kg of 0.2% prilocaine and 2 mg/
kg of 0.5% bupivacaine). The LA group received prilocaine and
bupivacaine at all layers through the access line (including
skin, subcutaneous tissues, perirenal muscles and fascia) before
the puncture. Surgeries were performed by the same surgeon
(H.S.D.). All children were operated in the prone position with a
standard pediatric PCNL approach via a 24 F sheath witha 17 F
nephroscope by a single access made from the lower pole. After
fragmentation with a pneumotic lithotripter, the stones were
removed and a 14 F re-entry nephrostomy catheter was placed
in each patient.

All patients received the same protocol for general anesthesia.
The routine general anesthesia protocol for pediatric PCNL
in our clinic is induction with 2.5 mg/kg propofol, 1 mcg/kg
fentanyl, 0.6 mg/kg rocuronium and, for maintenance, 2%
sevoflurane with remifentanil infusion. Remifentanil infusion is
set to maintain blood pressure within 20% of baseline value.
Ten minutes before the end of PCNL, remifentanil is stopped
and, before 30 minutes, 15 mg/kg paracetamol infusion is
started. We prefer routine paracetamol (4 times a day, 15 mg/
kg) infusion for post-operative analgesia. None of the patients
received non-steroid anti-inflammatory drugs (NSAIDs).

We routinely use the face, legs, activity, cry, consolability (FLACC)
scale to assess post-operative pain in all pediatric patients and
the Faces Pain Score-Revised (FPS-R) scale for children 8 years of
age and older (6,7). Post-operative pain assessment in children
is done at post-operative 15" minute, 30" minute, 1%t hour, 6%
hour, 24" hour, and at every nurse visit afterwards routinely. The
pain scores within the first 24 hours were included in our study.

Pain scores of 4 and higher are considered moderate pain and
pain scores higher than 7, severe pain. All patients who had a
pain score of 4 and higher received 1 mg/kg of intramuscular
meperidine as rescue analgesic. The same nurse at the recovery
unit and ward assessed pain scores and administered the
analgesics. Also the nurse was blind to patient groups.

The patients were monitored for drug-related side effects
(nausea, vomiting, hypotension, allergic reactions and respiratory
depression) post-operatively. On the post-operative first day, the
children were evaluated by a kidney-ureter-bladder radiography
for residual fragments and place of the nephrostomy catheter.
At the third post-operative day, the nephrostomy tube was
removed under fluoroscopy in all patients. The patients were
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discharged after leakage at the tract site stoped. At the end of
the first day, the parents were asked about their satisfactions
with their child's pain management in the post-operative first
24 hours. Parents's satisfaction was assessed by a 5-point Likert
scale (1=poor to 5=excellent).

Statistical Analysis

The results of our study were analyzed using the SPSS version
23.0. Chi-square test was used to compare categorical data and
the Mann-Whitney U test was used to compare groups with non
normal distribution. A p value of less than 0.05 was considered
statistically significant.

Results

There was no significant difference in age, stone size, stone
number, operative time, postoperative hospital stay, blood
transfusion rate and drug-related side effects between LA and
control groups (Table 1).

Nausea, vomiting and hypotension were the side effects.
Hypotension was observed in only one patient who was in the
control group and needed two doses of meperidine. All of our

patients were clinically stone-free after PCNL (complete or with
a residual stone smaller that 3 mm).

Although painscoresat the first 15 minutes were higher in control
group, statistical analysis showed no significant difference in
FLACC and FPS scores between the two groups at 15 minutes,
30 minutes, 1 hour and 6 hours post-operatively. FLACC and FPS
scores at post-operative 24" hour were significantly lower in LA
group than in controls (p=0.023, p=0.038 respectively, Table 2).
There was no significant difference in the number of patients
who had severe pain between the groups (control group n=6, LA
group n=>5, p=0.726).

We observed that post-operative pain was felt more in the first
15 minutes after PCNL as the pain scores were higher (p=0.034).
Pain after PCNL was found to be decreasing in time but the rate
of decrease in LA group was distinctive. The analysis of the rate
of decline in FLACC scores through post-operative 15" minute,
30™ minute, 1% hour, 6™ hour, and 24" hour revealed that in the
control group, FLACC scores decreased in the first hour where in
LA group FLACC scores kept decreasing significantly also in the
further 6™ and 24" hour evaluations.

Twelve out of 21 (57.1%) children in LA group and 18 out of 21

Table 1. Medians of patients' age, stone size, stone number, operation time, post-operative hospital stay and blood transfusion

rate
Control group LA group p
Age, months
. . 60 (21-204) 59 (9-204) 0.3202
(median, min-max)
Stone Size, mm
. ) 18 (9-36) 17 (10-40) 0.9302
(median, min-max)
Stone number, n
2 (1-7) 2 (1-7) 0.2402

(median, min-max)

Operation time, minutes

. . 120 (60-180) 120 (60-130) 0.3552
(median, min-max)
Postoperative hospital stay,
perative nospital stay 5 (4-7) 5 (4-7) 0.3602
days (median, min-max)
Blood transfusion
3/18 3/18 1.000b

(positive/negative)

LA: Local anesthetic, min: Minimum, max: Maksimum
aMann-Whitney U test, °Chi-square

Table 2. Face, legs, activity, cry and consolability scale score medians at 15th minute, 30th minute, 15t hour, 6th hour and 24th hour

post-operatively

Control group LA group p
(median, min-max) (median, min-max) (Mann-Whitney U test)
15 minutes FLACC score 4 (0-10) 2 (0-8) 0.065
30 minutes FLACC score 2 (0-8) 2 (0-8) 0.295
1 hour FLACC score 2 (0-6) 2 (0-5) 0.481
6 hours FLACC score 1 (0-5) 0 (0-3) 0.091
24 hours FLACC score 0 (0-5) 0(0-2) 0.023

FLACC: Face, legs, activity, cry and consolability scale, LA: Local anesthetic, min: Minimum, max: Maksimum
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Table 3. The need for rescue analgesic in groups

Rescue analgesic administration Control group LA group
(n) (n)

None 3 9

Just one dosage needed 13 12

Second dosage needed 5 0

Total number of dosage administered 23 (13+2x5) 12

LA: Local anesthetic

(85.7%) children in control group needed rescue analgesic. The
LA group needed significantly less rescue analgesia (p=0.040).
The patients in our study required rescue analgesic up to two
doses at most. In control group, 13 patients needed one dose
and 5 patients needed 2 doses of meperidine. Meperidine was
administered in 12 patients once and second dose was not
needed in LA group. The total number of analgesic requirement
was significantly lower in LA patients compared to that in
controls [12 doses and 23 doses, respectively (p=0.018)]. The
need for second dose rescue analgesic was significantly higher
in control group (p=0.017) (Table 3).

Parents' satisfaction with their child's post-operative pain
management was found to be significantly higher in LA group
(p=0.002). The median of satisfaction score in LA group was 4
(2-5) and the median in control group was 3 (1-5).

Discussion

Despite being a minimally-invasive surgery, PCNL is not
pain-free due to the procedure itself and the presence of
postoperative diversion. Pediatric PCNL has evolved from adult
size instruments to Micro-PCNL in time. It has been reported
that the use of smaller access sheaths was associated with less
complication and less post-operative pain (8,9,10,11). A study
on patients with 1-2 cm stones, mini-PCNL and standard PCNL
showed same stone-free rates where mini-PCNL was found to
be advantageous in terms of analgesic requirement, hemoglobin
drop and hospital stay (11).

Also, tubeless and totally tubeless PCNL were developed in order
to reduce post-operative pain. In a retrospective study on 1469
patients, who underwent PCNL, the subjects were divided into
three groups. In the first group, a 14 F nephrostomy catheter
was placed, the second group received ureteral catheter and the
third group received double J stent. In the nephrostomy group
the length of hospital stay, need for blood transfusion, post-
operative narcotic analgesic requirement and the complication
rates were higher than in other groups (12). A study comparing
tubeless PCNL with PCNL with a 14 F malecot catheter revealed
that the tubeless group had shorter hospital stay, decreased
NSAIDs requirement and decreased narcotic analgesic need
(13). Tubeless PCNL and pain in pediatric age group was also

studied. A study on 54 children undergoing PCNL in 60 renal
units showed that children who underwent tubeless PCNL had
less pethidine requirement and shorter hospital stay than 16 F
nephrostomy group (14). Despite the different PCNL techniques
described, indications for tubeless surgery are limited and not
applicable for every case. Therefore, placing a nephrostomy tube
for drainage after PCNL is the standard practice. A nephrostomy
tube is the safest way of good drainage, managing bleeding and
allowing second-look procedures. We aimed to evaluate the
efficacy of LA infiltration in a standard pediatric PCNL patient.
Our results showed that the FLACC scores in LA group were
lower than in controls in all evaluation times though reaching
statistical significance at postoperative 24" hour.

Preemptive analgesia is the easiest and the safest way of
managing surgical pain. However, the modern understanding
of postoperative analgesia starts with sufficient intra-operative
pre-emptive analgesia with regional or caudal blockade
followed by balanced analgesia (15). Pre-emptive analgesia is an
important concept that aims to induce the suppression of pain
before neural hypersensitisation occurs (16). LAs or non-steroidal
analgesics are given intra-operatively to delay post-operative
pain and to decrease post-operative analgesic consumption. A
LA administered before surgery may help preventing the adverse
effects of NSAIDs and narcotic analgesics because it reduces the
need for additional analgesic drugs (3). Bupivacaine infiltration
before surgical incision is recommended by the American
Society of Anesthesiologists because it has been shown to
reduce post-operative pain scores (17). We prefer prilocaine and
bupivacaine combination as LAs in our daily practice. Prilocaine
is a short-acting LA where bupivacaine is a long-acting agent
effective for 4-8 hours (18). In our study, pain scores after PCNL
were highest in the first 15 minutes. Pietrow et al. (19) reported
that patients with a 10 F nephrostomy tube placed after PCNL
had lower post-operative pain scores than patients with 22 F
tube. Also they found that pain scores were similar between
the two groups at 6 hours post-operatively (19). Regarding the
duration of analgesic effects of the drugs and the pain intensity
after PCNL, we can postulate that especially bupivacaine is the
suitable LA for preemptive analgesia in PCNL. In this study, we
observed no severe analgesic-related side effects. Only nausea,
vomiting and hypotension were observed and we found no
significant difference between the groups. Our study revealed
that the need for and total number of rescue analgesic was
significantly less in LA group with no difference in drug-related
side effects. This finding supports the logic of preemptive
analgesia and favors the use of LA infiltration in children in
terms of decreasing post-operative analgesic need.

Application of LA in adult PCNL patients has also been studied.
In their randomized controlled study including 60 adult PCNL
patients, Gokten et al. (4) used levobupivacaine as preemptive
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LA (4). They evaluated the patients post-operatively at the 6%
and 24" hour with a visual analogue scale (VAS) and they used
meperidine as rescue analgesic. The data showed that preemptive
LA use in PCNL provided lower VAS scores, less amount and
frequency of opioid use, less opioid-related side effects, higher
satisfaction with analgesia, and early mobilization post-
operatively. Parikh et al. (5) conducted a study on adult patients
and preferred bupivacaine as LA after PCNL (5). They reported
that in bupivacaine group, VAS scores and analgesic requirement
were significantly lower. In another study, 10 mL of bupivacaine
was infiltrated around nephrostomy tube in 53 adults during
PCNL. They stated that peritubal LA infiltration was effective in
reducing post-operative pain after PCNL even with supra-costal
access (20). Likewise, the adult studies revealing a better self-
reported analgesia satisfaction, our study -although depending
on parental observation in some patients- also supports better
postoperative analgesic satisfaction in LA group (4,5).

We use the FLACC scale primarily for pain scoring in children
because we believe that the FLACC scale provides more
objective measurement of pain than VAS. Since the FLACC scale
is applicable in all age groups (from newborns to adults), it is
recommended by many authors as a reliable pain assessment
tool in children after surgery (21).

The former studies on the preemptive use of LAs in PCNL were
all conducted in adults. Our study is the first in the literature
demonstrating the effects and safety of preemptive LA use
in pediatric PCNL patients. We assume that the results of our
study may provide guidance for further studies assessing and
manipulating post-operative pain in children.

Study Limitations

This study is not without limitations. The limited number of
patients may be the main cause of statistical indifference in the
early pain evaluation despite the lower scores in the LA group.
The efficacy of the protocol could be compared in different
diversion (14 F vs 8 F nephrostomy vs tubeless) or instrument
size (pediatric PCNL vs mini-PCNL vs micro-PCNL) groups.

These kinds of studies need very large number of patients with
multi-institutional collaboration.

Conclusion

In pediatric PCNL, preemptive use of LA infiltration reduces
postoperative pain, need for analgesics and number of
analgesics used, in addition, improves patient's comfort and
satisfaction with pain management with no increased drug-
related side effects. These results support that routine use of LA
seems beneficial also in children as we promote LA use in our
daily practice.
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Effects of Vitamin B12 Deficiency on Ejaculation Time in Patients with
Chronic Gastritis

Kronik Gastritli Hastalarda Vitamin B12 Eksikliginin Ejakulasyon Suresine Olan Etkileri

©® Kaan Gokeen', ® Pinar Gokeen?

TCumhuriyet University Faculty of Medicine, Department of Urology, Sivas, Turkiye
2Cumhuriyet University Faculty of Medicine, Department of Gastroenterology, Sivas, Turkiye

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

Vitamin B12 deficiency may be observed in young men population due to chronic gastritis. Vitamin B12 is an important cofactor in synthesis
of serotonin which acts a major role in ejaculation physiology. In our study; patients with B12 deficiency had lower intravaginal ejaculation
time and higher premature ejaculation diagnostic tool scores. Men with vitamin B12 deficiency should be evaluated for sexual dysfunction
especially premature ejaculation.

Abstract E T

Objective: Vitamin B12 deficiency is a common problem among chronic gastritis (CG) patients due to various factors. Vitamin B12 is involved in
the regulation of the central nervous system and plays an active role in the synthesis of serotonin and catecholamines. This study aims to reveal the
relationship between premature ejaculation (PE), which is a common sexual dysfunction in men, and B12 deficiency detected in patients with CG.
Materials and Methods: A total of 155 patients enrolled in the study between May 2017 and December 2017 were evaluated in three groups;
CG with and without B12 deficiency and healthy volunteers. The patients were assessed with intravaginal ejaculatory latency time (IELT) and the
premature ejaculation diagnostic tool (PEDT) to evaluate PE. Depression status of the patients was evaluated by the Beck Depression Inventory
(BDI-I1).

Results: The mean age of the patients was 36.04+9.53 years. Patients in the CG with B12 deficiency group had statistically significantly shorter
IELT times (137.12+93.58) and higher PEDT scores (11.96+4.66) (p<0.001). Receiver operating characteristic analysis demonstrated a significant
correlation between low levels of vitamin B12 and PE, and the cut-off value found in our study was 167.5 pg/mL. No significant differences were
determined in BDI-II scores between the groups, however, patients with CG and B12 deficiency had higher scores.

Conclusion: While the cause of vitamin B12 deficiency in CG patients is multifactorial, our study revealed a relationship between B12 deficiency and
PE. Vitamin B12 deficiency was found to have significant relationship with IELT times and PEDT, while no significant association between vitamin
B12 deficiency and depression was determined.

Keywords: Premature Ejaculation, Chronic Gastritis, Vitamin B12

0z T
Amag: Vitamin B12 eksikligi kronik gastrit (KG) hastalarinda cesitli faktorlere baglh sik gozlenen bir durumdur. Vitamin B12 santral sinir sisteminin
reglilasyonunda gorev almakta olup 6zellikle serotonin ve katekolaminlerin sentezinde aktif rol oynamaktadir. Erkeklerde sik gbzlenen bir seksiel
disfonksiyon olan prematiir ejakulasyon (PE) ile KG hastalarinda saptanan vitamin B12 eksikliginin iliskisi calismamizda ortaya konmaya calisiimistir.
Gerec ve Yontem: Mayis 2017 - Aralik 2017 tarihleri arasinda calismaya dahil edilen toplam 155 hasta vitamin B12 eksikligi olan KG (grup 1),
vitamin B12 eksikligi izlenmeyen KG (grup 2) ve saglikli géniilliilerden (grup 3) olusan ti¢ gruba ayrilmistir. Erektil disfonksiyonu olmayan ve orta-
agir depresyonu bulunmayan hastalar PE acisindan degerlendirilmek icin self-reported intravaginal ejaculatory latency time (IELT) ve five-item
premature ejaculation diagnostic tool (PEDT) anketleri ile degerlendirilmistir.

Correspondence: Kaan Gokcen MD, Cumhuriyet University Faculty of Medicine, Department of Urology, Sivas, Turkiye
Phone: +90 346 258 03 47 E-mail: drkaangokcen@gmail.com ORCID-ID: orcid.org/0000-0002-5507-1442
Received: 30.01.2019 Accepted: 13.03.2019

Cite this article as: Gokcen K, Gokcen P. Effects of Vitamin B12 Deficiency on Ejaculation Time in Patients with Chronic Gastritis.
J Urol Surg 2019;6(3):244-251.

©Copyright 2019 by the Association of Urological Surgery / Journal of Urological Surgery published by Galenos Publishing House.

244


https://orcid.org/0000-0002-5507-1442
https://orcid.org/0000-0002-6742-6976

Journal of Urological Surgery,
2019;6(3):244-251

Gokeen and Gokeen.
Effects of Vitamin B12 Deficiency on Ejaculation

Bulgular: Ortalama yaslar (36,04+9,53) ve ortalama vicut kitle indeksleri (24,21+2,59) olan hastalardan vitamin B12 seviyesi diisiik olan KG
hastalarinda diger gruplara gore anlamli derecede kisa IELT siireleri (137,12+93,58) ve yiiksek PEDT skorlari (11,96+4,66) saptanmistir (p<0,001).
Yapilan ROC analizine gérede diisiik vitamin B12 diizeyleri ile PE arasinda anlamli korelasyon saptanmis ve calismamiza ait cut-off degeri 167,5
pg/mL olarak belirlenmistir. Beck Depression Inventory-Il anketine gére degerlendirilen hastalar arasinda anlamli fark saptanmamis; ancak vitamin

B12'si dusiik KG hastalarinda diger gruplara gore ytikseklik saptanmistir.

Sonuc: KG hastalarinda vitamin B12 eksiklinin nedeni multifaktdriyel olmakla beraber calismamizda eksikliginin goriildiigi olgular ile PE arasindaki
iliskisi ortaya konmustur. Vitamin B12 eksikligi ile |ELT stireleri ve PEDT arasinda anlamli iliski bulunmus olup depresyon durumlari agisindan anlamli

fark saptanmamustir.
Anahtar Kelimeler: Prematiir Ejakiilasyon, Kronik Gastrit, Vitamin B12

Introduction

Chronic gastritis (CG) is defined as chronic inflammation of the
gastric mucosa and is considered the most common endoscopic
finding in the world's population (1). The most widely accepted
classification was established by the Sydney System Working Party
and it provided a well-accepted common language to clinicians
for the evaluation of the biology and natural course of CG (2).
On the other hand, the morphological evaluation of gastritis
pivots on five key parameters. These parameters can be listed as
chronic inflammation (plasma cells are dominant), activity level
revealed by investigating the presence of polymorphonuclear
leukocytes among mononuclear inflammatory cells, intestinal
metaplasia currently diagnosed when the epithelium resembles
the small intestinal phenotype, atrophy defined as the loss of
normal mucosal glands, and the presence of Helicobacter pylori
(Hp) (positive or negative) (3,4). The risk factors for gastric cancer
are Hp infection, salt intake, smoking, alcohol consumption,
family history of gastric cancer, atrophic gastritis, and intestinal
metaplasia. Particularly atrophic gastritis and intestinal
metaplasia are considered to be premalignant lesions of gastric
cancer (5). For this reason, early diagnosis and management
are important in preventing gastric cancer (6,7,8). The majority
of stomach cancers are classified as adenocarcinomas and, rare
type of gastric cancers are lymphomas, gastrointestinal stromal
tumors and carcinoid tumors.

Gastritis results in a decrease in acid secretion and bicarbonate
production regardless of its etiology, and consequently, creates
a reduction in mucosal blood flow, causing damage to the
gastric epithelium and nutritional deficiencies, such as vitamin
B12 (vit B12) and iron deficiency which are most commonly
identified (9). Vit B12 is an essential water-soluble vitamin that
is also known as cobalamin and requires adequate dietary intake
and absorption to maintain its optimal level. Binding proteins
such as haptocorrin, intrinsic factor (IF), transcobalamin Il, and
other specific cellular receptors are required for its absorption,
transport, and cellular uptake. Clinically, vit B12 deficiency
can manifest in a variety of forms ranging from asymptomatic
clinical findings to macrocytic anemia, neuropsychiatric
findings, cardiovascular diseases, and serious forms of cancer
(10). Premature ejaculation (PE) is among the forms of sexual
dysfunction that are commonly encountered in men and is

defined in the diagnostic and statistical manual (DSM) of
mental disorders, 5" edition as a persistent or recurrent pattern
of ejaculation occurring during partnered sexual activity within
1 minute after vaginal penetration and before the individual
wishes present for at least 6 months and experienced in almost
all or all (75-100%) sexual activities (11). According to the most
recent description of PE by the International Society for Sexual
Medicine, lifelong PE where ejaculation takes place almost
always before or within one minute of vaginal penetration
since the first sexual experience and acquired PE where the
Intravaginal ejaculation latency time (IELT) is significantly
reduced with a duration of 3 minutes or less, are accompanied by
a failure to delay ejaculation on nearly all vaginal penetrations,
and consequently, stress, disappointment, and avoidance of
sexual intercourse can be observed (12). Prevalence studies have
reported the prevalence of PE to be approximately between 200%
and 309%, however, most of these studies were conducted based
on DSM-IV-TR, which offers unsatisfactory objective diagnostic
criteria (13). Multinational prevalence studies investigating
[ELT in the general population have reported that the rate of
patients who had an average latency time of 1 minute was
2.95% (14). Studies done in Turkey and China with a focus on
PE subtypes determined that the prevalence of lifelong PE was
2.3% and 3%, and the prevalence of acquired PE was 3.9% and
4.8%, respectively (15,16).

While the pathophysiology of PE has not yet been revealed,
it is commonly thought that neurobiological and psychogenic
factors, such as anxiety, penile hypersensitivity, and dysfunction
of the 5-hydroxytryptamine (5-HT) receptors, play a major role in
the etiology (17). In addition, it can also develop due to organic
factors (thyroid disease, diabetes, prostatitis, medication use,
glans hypersensitivity) and genetic predisposition (18,19,20,21).
5-HT is known to be a potent inhibitor of ejaculation and a
reduction in its levels is considered a significant risk factor for
PE (22). Vit B12 is an important cofactor in nitric oxide (NO),
homocysteine, and 5-HT metabolisms and provides the methyl
group for the conversion of methionine to S-adenosylmethionine
(SAM) (23). Therefore, low serum levels of vit B12 is considered
closely related with PE. The aim of this study was to investigate
the relationship between vit B12 deficiency that can develop
secondary to CG and clinical manifestations of PE.
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Material and Methods

Ethical Approval and Study Design

Our study had a prospective design and was conducted with
the voluntary participation of patients, who were referred to
the Gastroenterology and Urology clinics at the Cumhuriyet
University Hospital from other departments due to non-specific
upper gastrointestinal system findings or to investigate the
etiology of anemia and were diagnosed with CG based on
oesophagogastroscopic biopsy (corpus and antrum) between the
dates May 2017 and December 2017, and healthy volunteers.
Approval was obtained from the ethics committee prior to the
study and the patients were asked to sign a written consent
prior to evaluation (ethics approval number: 2017-02/24).

Patient Selection

A total of 155 patients of whom 50 had a diagnosis of CG with
vit B12 deficiency (group 1), 53 had a diagnosis of CG without
B12 deficiency (group 2), and 52 were healthy volunteers (group
3), were assigned to three groups. Inclusion criteria were being
in the age range 18-50, having a body mass index (BMI) <30,
having monogamous and heterosexual intercourse for a period
of six months, having normal erectile function, not having been
treated for depression, not using alcohol and not smoking, not
possessing any anatomical or endocrine causes for PE (malignity,
diabetes, thyroid disease), not using medications, retardant
condoms and topical agents, and not having undergone
urogenital and pelvic surgery. Patients who described lifelong
PE were excluded from the study. Detailed medical and
sexual anamnesis was obtained from the participants, who
were enrolled in the study, and urogenital examinations were
performed. Then, they were asked to complete self-estimated
IELT (the time between the start of vaginal intromission and
the start of intravaginal ejaculation), Premature Ejaculation
Diagnostic Tool (PEDT) which is a brief measure to assess PE,
15-Question International Index of Erectile Function (IIEF-5)
and the Beck Depression Inventory (BDI-II) (0-13: minimal, 14-
19: mild, 20-28: moderate, 29-63: severe) in order to investigate
their sexual and psychological states and the results were
recorded (24,25,26). According to the study criteria, volunteers
with normal erectile function who obtained scores >22 on the
[IEF-5, and who presented minimal and mild depressive findings
according to their scores on the 21-question BDI-II (<19) were
included in the study. In order to make a PE diagnosis, an |ELT
time <3 minutes and/or a five-question PEDT score >11 scores
were required (9).

Measurement of Vitamin B12 Levels

For all groups, venous blood samples were collected into EDTA
tubes after approximately 12 hours of fasting. Centrifuged
samples were stored at -70 °C until analysis. Prepared samples
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were analyzed using the cobas e 601 (Roche Diagnostics, Turkiye)
device with the immunoassay method to produce results in the
form of picogram/milliliter (pg/mL). The reference value for vit
B12 deficiency was 200 pg/mL and below.

Chronic Gastritis Classification

In classifying chronic inflammation, which is among the
parameters used in the histopathological evaluation of CG,
infiltration of less than 1/3 of the mucosa with mononuclear
cells was considered mild, denser infiltration that did not
exceed 2/3 of the mucosa was considered moderate, and
infiltration of all layers of the mucosa was considered severe.
In the evaluation of activity, infiltration of the lamina propria
with few neutrophils was classified as mild, presence of more
neutrophils in the mucosal layer that extend between surface
and gland epithelial cells was classified as moderate, and dense
infiltration with neutrophils accompanied by abscess or pits is
classified as severe. Loss of gastric mucosal glands is considered
atrophic gastritis (27).

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics
for Windows, (version 22, Armonk, NY, USA). Normally
distributed data was analyzed using the Kolmogorov-Smirnov
test. Data is given as mean + standard deviation (SD), with
minimum and maximum values for continuous variables. The
categorical data is defined as the number and percentage. One-
way ANOVA and post-hoc Tukey tests were used in parametric
variables. Categorical data was analyzed using a chi-square
test. Correlations between non-normally distributed data were
assessed using the Pearson correlation coefficient (r). Statistical
significance was considered at p<0.05. The receiver operating
characteristic curve cut-off value was estimated with the
Youden index. In addition, the sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) were
calculated.

Results

The mean age of the 155 patients was 36.1+9.5 (19-50) and the
mean BMI value was 24.2+2.5 (18.3-29.8) with no difference
between the groups (p=0.442 and p=0.073, respectively). Clinical
and demographic data of the patients are shown in Table 1. BDI
and IIEF-5 scores were determined to be similar across the three
groups (p=0.406 and p=0.997, respectively). Twenty-six patients
in group 1, 10 patients in group 2 and 8 patients in group 3
had a IELT less than 3 minutes. Mean self-reported IELT values
and vit B12 levels in group 1 were 137.1+93.5 and 150.5+33.8,
respectively and significantly lower than those in the other two
groups (p<0.001), however, no differences were found between
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group 2 and group 3 (p=0.937 and p=0.336, respectively). While
the mean PEDT score in group 1 was significantly higher than
in the other two groups (11.9+4.6) (p<0.01), group 2 and group
3 presented similar results. No differences were found between
the groups in terms of hemoglobin (Hb, g/dL), hematocrit (Hct,
%) and mean corpuscular volume values. Statistical power
analysis done with regard to plasma vit B12 levels produced a
value of 95.2% (0=0.05).

Table 1. Clinical characteristics of the patient

Among oesophagogastroscopic biopsy findings that included
activity, chronic inflammation, intestinal metaplasia, presence
of Hp, and Hp severity in group 1 and group 2 patients, only
metaplasia demonstrated a significant difference (p<0.05);
whereas no statistical differences were detected between the
three groups in terms of the other parameters. All the biopsy
findings were normal in healthy group. Gastroscopic biopsy
results of the patients are presented in Table 2.

Group 1 (n=50) Group 2 (n=53) Group 3 (n=52) p
Age (year) 35.65+10.62 37.7949.94 34.61+7.98 0.442
BMI (kg/m?2) 23.66+1.99 23.59+2.45 24.25+2.92 0.073
BDI 688+3.47 3.79+2.95 2.25+2.27 0.206
IIEF-5 24.31+1.16 24.48+0.74 24.36+1.06 0.997
PEDT 11.96+4.662.0 6.59+4.56 5.89+4.49 0.007*
|ELT 137.12+93.583.b 246.21+114.91 248.57+124.06 <0.001*
Vit B12 (pg/mL) 150.54+33.852b 344.40+99.00 323.49+92.19 <0.001*

BMI: Body mass index, IIEF-5: International Index of Erectile Function-5, BDI: Beck Depression Inventory, IELT: Intravaginal ejaculatory latency time, PEDT: Premature ejaculation

diagnostic tool, Vit: Vitamin
ap<0.01 when compared with group 2, ®p<0.01 when compared with group 3

Table 2. Oesophagogastric biopsy findings of chronic gastritis patients

Chronic inflammation Group 1 Group2 p

n (%) n (%)
Mild 15 (30) 18 (33.9) -
Moderate 27 (54) 26 (49.1) 0.877
Severe 8 (16) 9 (16.9) -
Activity
None 14 (28) 21 (39.6) -
Mild 14 (28) 13 (24.5) 0.650
Moderate 17 (34) 14 (26.4) -
Severe 5(10) 5(9.5) -
Atrophy
Absent 41 (82) 46 (86.7) 0.502
Present 9(18) 7 (13.3) -
Intestinal metaplasia
Absent 36 (72) 48 (90.5) 0.015*
Present 14 (28) 5(9.5) -
Hp
Absent 14 (28) 16 (30) 0.807
Present 36 (72) 37 (70) -
Hp severity
Mild 13 (36.1) 12 (32.4) -
Moderate 11 (30.5) 13 (35.1) 0.908
Severe 12 (33.4) 12 (32.5) -

Hp: Helicobacter pylori
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Parameters of both only CG patients and all participants
including the healthy control group were investigated for
correlations and it was found that serum vit B12 values were
positively correlated with IELT values and negatively correlated
with PEDT scores, with statistical significance. The results of
analysis investigating correlations between vit B12 levels and
other parameters are summarized in Table 3.

A receiver operating characteristic (ROC) curve analysis was
referred to in order to determine the diagnostic value of
serum vit B12 in all groups and the area under the curve was
determined as 0.75 for vit B12 (95% Cl: 0.590-0.910; p=0.002).
The cut-off value for vit B12 determined by the ROC analysis
was 167.5 pg/mL. The sensitivity and specificity of this value
were 55.500 and 90.7%, respectively. Based on this analysis, the
PPV was calculated as 62.5, the NPV as 88.1, and accuracy as
83.1%. The ROC curve analysis is demonstrated in Figure 1.

Table 3. Correlation between serum vitamin B12 levels and
other parameters

Chronic gastiritis
patients (group 1 and 2)

Entire patients
(All groups) (n=155)

(n=103)

Vit B12 Vit B12

r p r p
Age 0.03 0.41 0.10 0.177
BMI -0.03 0.405 -014 0.1
IELT 0.47 <0.0001* 0.33 0.001*
PEDT -0.50 <0.0001* -0.38 <0.0001*
BDI 0.09 0.268 -0.03 0.384
IIEF-5 0.10 0.231 0.14 0.110

BMI: Body mass index, [IEF-5: International Index of Erectile Function-5, BDI: Beck
Depression Inventory, IELT: Intravaginal ejaculatory latency time, PEDT: Premature
ejaculation diagnostic tool, Vit: Vitamin

ROC Curve
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Figure 1. Receiver operating characteristic analysis for the diagnosis of
premature ejaculation by plasma vitamin B12 levels
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Discussion

Ejaculation is mediated by two primary neurological reflexes
termed emission and expulsion, which involve different
neural pathways. The sensation of orgasm is considered to
be a distinct sensation that occurs simultaneously with these
events. Emission is the movement of seminal fluid and sperm
to the posterior urethra with sympathetic nervous system-
mediated (T10-L2) rhythmic contractions of the seminal
vesicle and prostate. In ejection, forcible expulsion takes place
primarily under the control of somatic nerves (52-S4) with the
relaxation of the external urethral meatus in parallel to pulsatile
contractions of the bulbocavernous and pelvic floor muscles
(28). These complex pathways are enabled by the interaction of
central serotonergic and dopaminergic neurons with secondary
adrenergic, cholinergic, oxytocinergic, and gamma aminobutyric
acid neurons (22). Serotonin (5-HT) found in the hypothalamus,
brain stem, and the spinal cord plays an important role in the
requlation of ejaculation. 5-HT acts as an ejaculation inhibitor
and it delivers this effect through the 5-HT  5-HT jand 5-HT,
receptors in particular (29). While the activation of the receptors
5-HT,.and 5-HT ; at the postsynaptic level prolongs ejaculation
time, activation of the 5-HT, receptor at the presynaptic level
causes a decrease in serotonin release and negatively affects
ejaculation time (30). Particularly in those with lifelong PE,
5-HT,. hyposensitivity and/or 5-HT,, receptor hypersensitivity
have been considered responsible (22).

Aside from being an essential, a water-soluble vitamin that plays
a role in DNA requlation and synthesis in the central nervous
system, vit B12 also acts as a catalyzer and provides the methyl
group in the conversion of homocysteine to methionine and in
the subsequent events required for the formation of SAM (31).
SAM isinvolved in the synthesis of serotonin and catecholamines
and, vit B12 deficiency indirectly causes a negative effect on
the production of serotonin (23). This role as a methyl provider
is necessary for many methylation reactions in the brain and
the 5-HT metabolism. Vit B12 therapy has also been reported to
take effect by allowing communication between noradrenergic
(a1 and 0.2) and serotonergic receptors (5-HT, an HT, ) (32).

2A/2C

Vit B12 deficiency can arise from insufficient dietary intake,
disorders of cobalamin absorption, metabolism, or transport,
and factors such as small intestinal malabsorption (33). The
prevalence of vit B12 deficiency reported in the literature
varies depending on the cut-off value and has been found to
be 5-40% in the older population; whereas its prevalence based
on age reveals rates of 3% for ages 29-39, 4% for ages 40-59,
and 6% for ages 60 and above (34,35). The absorption of vit B12
involves active and passive mechanisms and a small portion (1-
500) of free form is absorbed in the jejunum and ileum through
passive diffusion independently from IF. This usually occurs due
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to vitamin intake at a supraphysiological dose and can result in
a misevaluation of vit B12 levels absorbed from the stomach.
Vit B12 deficiency can also be observed when antibodies against
IF develop due to congenital, pernicious anemia-related, or
gastric mucosal disorders. Furthermore, hypochlorhydria that
develops in patients, who underwent gastrectomy or long-term
use of proton-pump inhibitors, metformin, cholestyramine, and
antacids, can also result in vit B12 deficiency (36). As opposed
to studies that reported rates of combined pernicious anemia
and vit B12 deficiency within the 15-25% range, one study that
investigated 181 patients with megaloblastic anemia and vit B12
deficiency determined a pernicous anemia prevalence of 65%
(37,38). These results raise the question whether there are other
factors affecting vit B12 absorption besides autoimmune causes.

Our study determined significantly shorter self-estimated IELT
times and higher PEDT scores in CG patients with low vit B12
levels compared to those in the other two groups (p<0.001).
According to the results of the ROC analysis, vit B12 levels
had a strong negative correlation with PEDT and a strong
positive correlation with IELT. The determined cut-off value was
calculated as 167.5 pg/mL and was found to have high specificity.
There exist very few studies in the literature investigating the
relationship between vit B12 and PE, and one study comparing
PE patients and a healthy control group determined significantly
lower vit B12 levels in patients with PE (39).

It is known that patients with low levels of serum vit B12
experience depressive disorders due to disruption of serotonin
synthesis and their treatment requires long-term vitamin
replacement (40). On the other hand, a recent meta-analysis
showed that vit B12 deficiency was encountered more
frequently in advanced age and in women (41). In our study,
patients with moderate and severe depression were specifically
excluded, and although group 1 received a higher score on the
BDI-1l compared to the other groups, no statistically significant
differences were determined between the groups (p=0.206).

While gastritis is usually localized in the antrum in the case of
Hp-related disease, stress, or medication use, inflammation in
atrophic and autoimmune gastritis is usually localized in the
fundus and corpus where parietal cells are found. Atrophy is
also thought to develop independently of etiology (Hp gastritis
or autoimmune) as a result of chronic inflammation. Half of
patients with CG were shown to manifest atrophy at levels that
varied throughout their lives (42). Studies done on older patients
reported a higher prevalence of atrophy in those with vit B12
deficiency (43). Meanwhile, our study found a prevalence of
atrophy and Hp of 16.5% and 70.8%, respectively in our CG
patients (group 1 and group 2). We think that our atrophy rates
were similar across groups in contradiction to the literature
because the patients enrolled in the study belonged to a younger
age group. In evaluations of our CG patients according to the

Sydney classification, the prevalence of intestinal metaplasia
was the only parameter that demonstrated a significant
difference. In our study, the higher prevalence of intestinal
metaplasia observed in group 1 patients was also related to
corpus-predominant gastritis in the young population that did
not manifest atrophy, and the group that had metaplasia was
the one with lower serum vit B12 levels as expected.

We know in the light of recent genetic studies that vit B12 levels
are affected by single nucleotide polymorphisms in multiple
genes. Genetic variants can alter tissue levels of vit B12 by
affecting the proteins involved in certain stages of absorption,
cellular intake, and intracellular metabolism (44). Investigating
the genetic factors will allow for more objective evaluation of
vit B12 levels.

Study Limitation

The limitations of our study are the small sample size and
inability to investigate plasma serotonine, IF antibody levels and
tests associated with the genetic disorders that affect vit B12
absorption. Other limitation might be using self-estimated IELT
measurement in our study, but self-estimated and stopwatch-
measured |ELT are interchangeable and correctly assign PE
status with higher sensitivity and specificity (45).

Conclusion

The measurement and evaluation of vit B12 levels are
multifactorial and especially dietary intake, malabsorption,
and genetic factors that affect absorption must be considered
holistically. In our study, which aims to reveal the relationship
between vit B12 levels and PE in the cohort of CG patients, CG
patients with B12 deficiency demonstrated shorter IELT timesand
higher PEDT scores compared to the healthy control group and
CG patients without B12 deficiency, regardless of CG etiology.
Beyond the known symptoms of vit B12 deficiency, determining
the effects of its clinical manifestations on ejaculation and
depression plays a key role in improving the quality of life of the
patients. There is a need for specific studies that will focus on
etiology and publications that will corroborate the relationship
between diseases such as CG that are frequently accompanied
by vit B12 deficiency and PE and other sexual dysfunctions.
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Testisin Leydig Htcreli Timoru: Insidental Tani Alan Bir Olgu

© Ali Erhan Eren', ® Mehmet Erhan Aydin2, @ Evren Aldemir3, ® Omer Korag4, ® Funda Tasli5

Gelibolu State Hospital, Clinic of Urology, Canakkale, Turkiye

2Dr. Yasar Eryilmaz Dogubayazit State Hospital, Clinic of Urology, Agri, Turkiye

3Egepol Hospital, Clinic of Radiology, [zmir, Turkiye

4Kemalpasa State Hospital, Clinic of Urology, Bursa, Turkiye

S5University of Health Science, izmir Bozyaka Training and Research Hospital, Department of Pathology, izmir, Turkiye

Abstract E T

Leydig cell tumors account for approximately 1-3% of adult testicular tumors. These tumors are the most common type of gonadal stromal tumors
and most commonly seen in the third to sixth decades of life, and about 10% of them are malignant. This case is about an incidentally diagnosed
Leydig cell testis tumor in a patient who was investigated for primary infertility. A 28-year-old male patient presented with primary infertility and
scrotal ultrasonography examination revealed a heterogeneous hypoechoic mass in the left testicle. He underwent left radical orchiectomy and
pathological diagnosis was testicular Leydig cell tumor. There was no distant metastasis and the patient is being followed for metastasis.
Keywords: Infertility, Leydig cell tumor, Testicular neoplasms, Inguinal orchiectomy

0z
Leydig hiicreli timorler, yetiskin testis tiimorlerinin yaklasik %1-3'lini olusturmaktadir. Bu tlimdrler gonadal stromal tiimérlerin en sik rastlanan
tlirl olup, erkeklerde en yaygin 3 ile 6. dekatlarda gorilirler. Leydig hiicre timdrlerinin yaklasik %10'u maligndir. Bu yazida primer infertilite
nedeniyle arastirilan bir hastada insidental tani konan bir Leydig hiicreli testis timori olgusu sunmaktayiz. Yirmi sekiz yasinda evli bir erkek hasta
primer infertilite sikayeti ile klinigimize basvurdu ve skrotal ultrasonografi incelemesinde sol testiste heterojen ve hipoekoik bir kitlesi oldugu
goriildl. Hastaya sol radikal orsiektomi uygulandi ve patoloji sonucu testis Leydig hiicreli timori olarak raporlandi. Toraks ve batin bilgisayarli
tomografisinde uzak metastaz saptanmadi ve hasta takibe alindi.

Anahtar Kelimeler: infertilite, Leydig hiicreli timor, Testikiiler neoplaziler, inguinal orsiektomi

Introduction

Leydig cell tumors account for 1-3% of all adult testicular
tumors. These tumors are the most common type of gonadal
stromal tumors and most commonly seen in the third to sixth
decades (1). New developments in ultrasound imaging have
increased the number of Leydig cell tumors discovered (2).

In this report, we present a case of Leydig cell testis tumor
incidentally diagnosed during primary infertility investigation.

Case Presentation

A 28-year-old married male patient presented to our clinic
with the complaint of primary infertility. The patient had no
additional diseases, such as undescended testes, and history of
surgery or trauma. Physical examination was unremarkable. On
scrotal examination, the left testis was 7x5x4 cm in size with
a mass measuring approximately 15x20 mm in the middle part
of the left testicle, and the right testis was normal. No other
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signs, including gynecomastia and enlarged or superficial lymph
nodes, were observed.

FSH, LH, testosterone, prolactin, cortisol, progesterone, and
estrogen levels and testicular tumor markers (alpha-feto
protein, beta-human chorionic gonadotropin and lactate
dehydrogenase) were normal and no abnormality was detected
in the spermiogram (Table 1). Scrotal ultrasonography
revealed that the left testicle was measured 7x4x3 ¢cm with a
heterogeneous hypoechoic mass of 14x22 mm in size in the
middle part of the left testicle.

He wunderwent left radical orchiectomy after sperm
cryopreservation was performed. The patient was discharged on
the postoperative 2™ day. Pathological investigation revealed
a testicular Leydig cell tumor measuring 15 mm in diameter,
diffuse positive for inhibin and calretinin while surgical margins
were negative and no tumor necrosis, nuclear atypia or vascular

Table 1. The patient's tumor markers, hormonal evaluation
and semen parameters

Preoperative Normal range

Hormon/tumor marker

FSH (mIU/mL) 6.69 1.27-19.26
LH (mIU/mL) 3.52 1.24-8.62
Testesterone (ng/mL) 2.05 1.75-7.81
Prolactin (ng/mL) 5.14 2.64-13.13
Progesterone (ng/ml) 0.68 0.14-2.06
Ostrogen (pg/mL) 17.1 15-31.5
AFP (ng/mL) 2.69 0-9

B-hCG (mIU/mL) 0.12 0.5-2.67
LDH (U/1) 155 0-248
Spermiogram

Semen volume (mL) 1.6

Sperm concentration (106/mL) 32

Total sperm count (108) 53

Total motility (%) 51

Progressive motility (%) 40

Sperm morphology (normal 5

forms, %)

FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, AFP: Alpha-fetoprotein,
B-hCG: B-human chorionic gonadotropin, LDH: Lactate dehydrogenase
Normal ranges are according to hospital reference

Figure 1. a) Sharp-limited, broad and eosinophilic cytoplasmic tumor cells
with solid growth pattern (HE; x100); b) Diffuse calretinin (+) in tumor cells
(IHC, Calretinin; x200), c) Diffuse inhibin (+) in tumor cells (IHC, Inhibin; x200)

invasion was detected (Figure 1). There was no distant metastasis
on thoracic and abdominal contrast-enhanced computed
tomography (CT). Subsequently, the patient was referred to the
in vitro fertilization center for assisted reproductive techniques.

The patient is still followed regularly at 6-month intervals
with thoracic and abdominal contrast-enhanced CT. No distant
metastases were seen during the follow-up period. Written
informed consent was obtained from the patient.

Discussion

Leydig cell tumors are relatively rare testicular tumors
accounting for 1-3% of all testicular tumors in adults (1). They
are usually diagnosed incidentally as a palpable mass during
manual testicular exam or during ultrasonography.

These tumors usually produce hormones. Suardi et al. (3)
reported that 80% of 37 patients with Leydig cell tumor had
low testosterone and high estrogen, estradiol, LH and FSH
levels while no patient showed increased testicular markers. In
our case, testicular tumor markers were negative and LH, FSH,
testosterone and estrogen levels were normal (Table 1).

It is estimated that about 30% of patients with Leydig cell
tumors have endocrine symptoms due to abnormal hormone
levels (4). Scrotal ultrasonography is the primary imaging
method used in the diagnosis, however, investigation of tumor
markers, hormones (testosterone, LH, FSH, estrogen, estradiol,
progesterone and cortisol) and CT examination of chest and
abdomen for distant metastasis should be performed. As in
our patient, cases of Leydig cell tumors incidentally diagnosed
during infertility investigation have been reported in the
literature (5,6).

Malignant transformation of Leydig cell tumors occurs in
approximately 10% of patients. Orchiectomy is the standard
treatment. Histopathological and clinical findings of malignant
Leydig cell tumors include increased mitotic activity, vascular
invasion, large size (>5 cm), necrosis, cytological atypia,
extension beyond the testicular parenchyma, increased MIB-
1 expression, infiltrative margins and DNA aneuploidy (7).
However, the strongest indicator of malignancy is the presence
of metastases (8). Malignant tumors occur exclusively in adults
and are unaccompanied by endocrine changes (1,9). In our case,
the tumors size was 15 mm, the patient was young, there were
no vascular invasion, cytological atypia or necrosis and surgical
margins were negative and no distant metastasis was found.
Thus, this case should not be considered malignant.

In all high-risk patients, physical examination, scrotal and
abdominal ultrasonography, evaluation of hormones and CT of
the chest and abdomen are recommended every 3-6 months for
follow-up (3).
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The rate of metastatic tumors among all reported cases is less
than 10%. In three older series, 18 metastatic tumors were
found in 83 cases (21.7%) (1,2,10), while 5 recently published
studies reported only 2 metastatic tumors in 156 cases (1.3%)
(3,11,12,13,14). The most common sites of metastasis are the
regional lymph nodes, followed by the liver, lungs, and bones
(1). The metastases respond poorly to radiation or chemotherapy
and overall survival is poor (15). There is no recommended option
for the treatment of metastatic Leydig cell tumors yet. In this
case, the patient was followed with every 3-6 month controls
and no distant metastasis was seen in radiological exams.

In conclusion, Leydig cell tumors are rare tumors developing
from gonadal stroma. They are usually diagnosed incidentally.
These tumors are important for their endocrine effects because
they often produce hormones. However, normal hormone
profile does not exclude Leydig cell tumor. Radical orchiectomy
should be performed for the treatment and the patient should
be closely monitored for metastasis.
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Testis Sparing Surgery in Children

Gocuklarda Testis Koruyucu Cerrahi
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Abstract T

Although the standard treatment for testicular tumors is radical orchiectomy in children, testis-sparing surgery (TSS) is an alternative method in
selected cases according to tumor size, tumor markers and histopathological findings. In this paper, we present two patients aged 11 and 12 years
who underwent TSS in our clinic. Frozen section examination was performed in both patients. Intraoperative ultrasound-guided mass excision was
performed in one patient. Histopathological examination revealed an epidermoid cyst in one patient and Leydig cell hyperplasia in the other. TSS
may be performed in children with a small testicular mass and negative tumor markers.

Keywords: Child, Testicular tumors, Minimally invasive surgical procedures

Oz T
Cocuklarda testis tiimoriiniin standart tedavisi radikal orsiektomi olmasina ragmen timor boyutlari, belirtecleri ve histopatolojik bulgulara gore
uygun olgularda testis koruyucu cerrahi (TKC) alternatif bir yontemdir. Bu olgu sunumunda yaslar 11 ve 12 olan TKC uygulanan iki hastanin
sunulmasi amaclanmistir. iki hastada da frozen incelemesi yapilmistir. Bir hastada peroperatif ultrasonografi esliginde kitle eksizyonu yapilmistir.
Histopatolojik incelemede bir hastada epidermoid kist ve diger hastada leydig hiicre hiperplazisi olarak raporlanmistir. Testis koruyucu cerrahi kiiciik
testis kitlesi ve negatif tiimor belirtecleri olan ¢ocuklarda uygulanabilir.

Anahtar Kelimeler: Cocuk, Testis Timérii, Minimal invaziv Cerrahi Yontemler

Introduction Case Presentations

The majority of testicular masses in children are benign.
Characteristics of testicular masses cannot be fully evaluated
by imaging methods such as ultrasound (US) and magnetic
resonance imaging (MRI). Small size and cystic characteristics

Case 1

An 11-year-old male patient presented with the complaint of
inguinal pain. Physical examination revealed a left testicular

increase the likelihood of a mass having a benign etiology.
Radical orchiectomy is the gold standard of treatment for
childhood testicular tumors. Testis-sparing surgery (TSS) is one
of the methods that can be used to prevent loss of organ due
to surgery and overtreatment in selected patients with benign
masses. In this article, we aimed to share our experience in TSS
in children.

mass measuring approximately 5 mm in diameter. Development
of external genitalia and pubic hair were Tanner stage 2. Scrotal
Doppler US revealed a solid mass in the left testis 5.5 mm in
diameter with central anechoic area. Tumor markers were normal.
A 6 mm mass inferior to the left testis was detected on MRI. TSS
was planned. Under general anesthesia, the testis and spermatic
cord were released with inguinal incision. The testicular mass
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was excised after the spermatic cord was clamped with bulldog
clips. Frozen section examination revealed a 7 mm keratinous
cyst. The testis was placed in the scrotum and the operation was
terminated (Figure 1). Postoperative follow-up was uneventful.
Pathological diagnosis was epidermoid cyst.

Case 2

A 12-year-old male patient was admitted to our clinic due
to trauma that occurred during sports. He had a history of
hormone therapy due to left undescended testis at the age
1.5 years. Physical examination was normal. Development
of external genitalia and pubic hair were Tanner stage 2. A
scrotal Doppler US revealed a 2.5 x4 mm hyperechoic mass
in the left testis. Tumor markers were normal (Beta-hCG<0.5
mlU/mL, AFP: 1.06 ng/mL). MRI showed a 4 mm focal area with
intratesticular contrast enhancement in the left testis. TSS was
planned. Intraoperative US was used to locate the mass and
a 4 mm mass in the left testis was excised (Figure 2). Frozen
section examination revealed a 4 mm Leyding cell hyperplasia.
Postoperative follow-up was uneventful. Pathological diagnosis
was Leyding cell hyperplasia (Figure 3).

Discussion

Testicular tumors are very rare in children. Testicular tumors
account for 1-2% of all solid tumors in children and 3% of
all testicular tumors. The incidence of testicular tumor is
approximately 0.5-2 per 100.000 children and adolescents (1).
In past years, most testicular tumors in children were thought to
be malignant. However, in recent years, it has been shown that
benign lesions, especially teratomas, were more common (2,3).

Figure 1. Testis Sparing Surgery. Enucleation of testis mass, testis mass,
excision area, closure of tunika albuginea

256

According to the German Cancer Study Group, TSS is only
recommended in patients with a mass in solitary testis or
patients with bilateral tumors of less than 2 cm, no rete testis
invasion and normal preoperative luteinizing hormone levels.
The European Association of Urology Guidelines recommends TSS
for synchronous bilateral tumors, metachronous contralateral
tumors or normal preoperative testosterone levels and solitary
testis with a tumor volume of less than 30% of the testicular
volume. Intraoperative US and frozen examinations can provide
information about the character of the mass in the testis,
allowing prevention of recurrences (4).

Figure 2. Leydig cell hyperplasia

Figure 3. Pathological images of leydig cell hyperplasia: a) HEX10, arrow
shows the normal tubule structure, star leydig cells. This picture shows normal
tubule structure and non-destructive leydig cell hyperplasia. b) HEX20. c)
VimentinX20 (immunohistochemical staining, Vimentin +). d) Inhibin X20
(Immunohistochemical staining, Inhibin weak +)
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Organ-sparing surgery has begun to replace radical orchiectomy
in childhood testicular tumors. The most important reason
for this is the fact that most testicular tumors are benign in
childhood. Teratoma, epidermoid cysts and stromal tumors
constitute two-thirds of testicular tumors in children under
12 years of age. Yolk sac tumors account for less than 15%
of pediatric testicular tumors. The organ-sparing approach is
recommended in children with normal tumor markers, benign
US findings and intraoperative frozen section (5).

In the case series of Emre et al. (6) , 4 patients underwent TSS,
3 patients had Leyding cell hyperplasia and 1 patient had a
Leyding cell tumor. None of the patients had recurrence and
testicular atrophy. In one patient, contralateral metachronous
lesion was detected and treated successfully. This suggests
that orchiectomy should not be performed in benign lesions
(6). In a study by Friend et al. (7), TSS was recommended as
standard treatment for epidermoid cysts, however, it was
not recommended for follow-up of patients with testicular
epidermoid cyst. In one case, orchiectomy was performed
because of the fact that distinguishing malignant from benign
tumor could not be made in frozen examination (7). In their
study, Bujons et al. (8) reported that 15 children in pre-pubertal
period underwent TSS and 4 patients had epidermoid cysts.
There was no recurrence, metastasis or testicular atrophy.

In a study by Mennie et al. (9), TSS was performed in 3 patients
with Leyding cell hyperplasia, two of whom were diagnosed
incidentally. No recurrence was observed in follow-up. Testicular
tumors in children with normal biochemical markers without
findings of precocious puberty can be followed by US and
unnecessary surgeries are prevented. However, if the lesions do
not regress in follow-up, excisional biopsy and frozen section
examination may be necessary (9).

It is thought that the remaining testis may provide normal
hormonal and reproductive functions after unilateral
orchiectomy. However, some studies have shown that loss of
testicular tissue is related to infertility, endocrine deficiencies
and sexual and psychological problems (10,11,12). In a study by
Heidenreich et al. (13), 84 of 101 patients treated with TSS for
germ cell tumors showed normal postoperative testosterone
levels. Ten patients had hypogonadism and received androgen
supplementation postoperatively and 6 remained on
preoperative hypogonadism. To prevent irreversible damage, a
warm ischemia time not exceeding 30 minutes is recommended
during TSS (14). It has been reported that fertility is maintained
in 50% of patients with intraepithelial neoplasia and normal
testosterone levels (15).

In conclusion, testis-sparing procedure may be performed
in children with a small testicular mass and negative tumor
markers. To prevent recurrence, the lesion should be completely
excised. If necessary, radical orchiectomy should be performed.
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‘No Residual Tumor’ Rate in Radical Cystectomy Specimens

Radikal Sistektomi Spesmenlerinde Rezidiel Timor Gortlmeme Orani
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Bladder cancer, which is the 9™ most common type of cancer
and the 13 cause of death from cancer, is a worldwide health
problem (1). According to the GLOBOCAN, the highest incidence
rates were in Western countries and Western Europe (2). Turkiye
is one of the five countries with the highest age-standardized
death rate (6.6/100.000) (3).

To achieve initial diagnosis, transurethral resection of the
bladder tumor (TURBT) is usually performed (4). Some patients
undergo radical cystectomy, which is the surgical procedure
performed as standard therapy for locally confined, muscle-
invasive, or highly aggressive superficial primary tumors of the
bladder (5). Even though pathologists examine such specimens
vigorously, no tumor can be detected because of several
reasons, and such cases have been reported as pTO tumor (6). No
residual tumor (pT0) on cystectomy specimens may be related
with completeness of TURBT, time frame of TURBT, neoadjuvant
radio- and chemotherapy, small tumor size, initial misdiagnosis,
and delayed formaldehyde fixation (6). Stage pTO has been
found to be associated with improved survival (7).

As a general rule, all cystectomy specimens are inked and
immediately opened with Y-shaped incision through anterior
wall when still fresh and fixed in 10% buffered formaldehyde
overnight. Specimens are processed according to the
international gross examination guidelines. Mucosa is inspected
thoroughly and any suspicious area (irregularity, ulceration,
solid or papillary mass, etc.) is described, and measured. After
locating these lesions, already opened and fixed bladder is cut
into horizontal slices of 0.5 cm thickness. Samples are taken
from the determined suspicious areas, and depth of invasion is
recorded if present. Also at least one sample is taken from each
wall of the bladder even no lesion is detected. In histological
examination if no tumor is noted, specimen is reexamined, and

the entire suspicious areas including the surrounding walls are
sampled extensively.

Despite the fact that extensive measures are taken, cystectomy
specimens with no residual tumor may still exist. In the
literature, the rate of pTO cystectomy specimens is found in 5.1-
20.1% of cases (8). While the highest rate (20.1%) was reported
in a dataset of 900 patients, the lowest rate (5.1%) was reported
in a dataset of 4430 patients (9,10). Both of these were multi-
center studies, and patients who received neoadjuvant radio-
and/or chemotherapy were excluded (9,10). Different findings
were reported by means of prognosis in pTO patients. While
these studies stated a relationship with better prognosis, others
found none.

In our institution, 185 robotic radical cystectomy surgeries
were performed between 2014 and 2018. Patients who received
neoadjuvant radio- and/or chemotherapy were 30 in number.
Out of 155 patients, who did not receive neoadjuvant radio-
and/or chemotherapy, 15 were detected as having pTO (9.6%).
Our pTO rate (9.6%) is in accordance with the previous reports.

Reporting 'no residual tumor' is a distress for the pathologist all
the time because of potential pitfalls, such as delayed fixation,
small tumor size or initial misdiagnosis, although no residual
tumor in cystectomy specimen is a finding which may herald
better prognosis.

Keywords: Cystectomy, pTO, Urothelial carcinoma, Residual
tumor
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EDITORIAL COMMEN T

The increased number of successfully performed kidney transplantations increases, life expectancy and the chance for urologists to
treat urothelial carcinoma (UC) in kidney transplant (KTs) recipients. In this non-randomized retrospective single-center study, the
authors aimed to investigate the incidence of UC by calculating age-standardized rates (ASRs) in 2186 KT recipients and the general
population and to determine the treatment outcomes. ASRs of bladder cancer and upper urinary tract UC (UTUC) in KT recipients
were 25.5 and 129.5 times higher than that in the general population and the proportion of female UC patients was 2.5 times higher,
reflecting a reversed gender disparity. No significant difference was observed in treatment outcomes between KT recipients and non-
KT patient, however, the rate of progression to bladder cancer was higher with a relative risk of 10.53 (p=0.0481) compared to the
general population. In the light of these data, urologic screening, and active treatment should be offered to identify the UC cases in

KT recipients.

Yarkin Kamil Yakupoglu, MD

©Copyright 2019 by the Association of Urological Surgery / Journal of Urological Surgery published by Galenos Publishing House.

260



UROLOGIC SURVEY e

Transplant Survey

Doi: 10.4274/jus.galenos.2019.06.0014
Re: Significance of Atypical Urinary Cytology in the Evaluation of

Patients with End-stage Renal Disease for Kidney Transplantation - A
Retrospective Study

Law J1, Ali O7, Dobrin A2, Brar H1, Luke PP1.2, Sener A1.2.3

TWestern University Faculty of Medicine, Department of Urological Surgery, London, Canada
2Western University, Schulich Faculty of Medicine & Dentistry, London, Canada
3Western University Faculty of Medicine, Department of Microbiology and Immunology, London, Canada

Transpl Int. 2019 May 17. doi: 10.1111/tri.13464

EDITORIAL COMMENT

Active malignancy is a contraindication to kidney transplantation (KT) since immunosuppression may exacerbate an underlying
malignancy. In this single center retrospective cohort study, the authors aimed to evaluate the incidence of urothelial carcinoma
(UC) in end-stage renal disease (ESRD) patients presenting for KT work up and establish the incidence of UC in ESRD patients with
atypical urinary cytology. Out of 703 patients, 430 ESRD patients with sufficient urine had been screened with urinary cytology and
those with atypical cytology (151patients, 35%) or risk factors for bladder cancer had undergone cystoscopy. A total of 6 (0.85%)
patients (only 3 with atypical cytology) were found to have bladder cancer and treated with transurethral resection of the bladder
and eventually underwent KT. One patient, who had been diagnosed with high-grade non-muscle invasive bladder cancer during
double-J stent removal after KT, progressed to metastatic disease. The rate of atypical cytology in ESRD population in this study (35%)
was high compared to that in the general population, which has been reported as low as 1.9%. However, lack of high-grade lesions
in this study makes it hard to exclude urinary cytology in the evaluation of these patients. The results of this study indicate that
the incidence of bladder cancer is higher in ESRD patients compared to that in the general population, however, in this population,
atypical cytology alone should not be an indication for cystoscopy.

Yarkin Kamil Yakupoglu, MD
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EDITORIAL COMMENT

Male factor infertility thought to affect approximately 50% of infertile couples worldwide. In the literature, there is a growing body
of evidence that suggest associations between male infertility and other medical conditions such as oncological, cardiovascular,
autoimmune, and other chronic diseases. Although the exact nature of these associations remains unclear, it has been hypothesized
that genetic, developmental, and lifestyle-based factors might play a role. This review article provides overall knowledge of the
relationship between male infertility and men's health in the literature.

Emre Bakircioglu, MD
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EDITORIAL COMMENT
Microsurgical varicocelectomy is accepted as the criterion standard for therapy and that the use of microscope reduced postoperative
complications such as hydrocele and varicocele recurrence. The authors described very nicely the tips and tricks of subinguinal and
inguinal varicocelectomy operations utilizing an operating microscope. In the light of current literature, the authors concluded that
both subinguinal and inguinal approaches of varicocelectomy under an microscope with high magnification offer excellent potential

for reproductive success.

Emre Bakircioglu, MD
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EDITORIAL COMMENT AT

Recently, we are talking about some new concepts like Deepmind, Artificial Intelligence (Al), neural networks, big data, etc. The near
future heralds a new era of medicine. Advances in information and communication technologies contribute to the development of
new algorithms for the diagnosis and treatment of diseases. Some researches on this subject can be found in the field of urology in
the literature. Data-driven tools and techniques, particularly machine learning methods that underpin artificial intelligence, offer
promise for improving healthcare systems and services. Moreover, DeepMind announced its first major health project to assist in the
management of acute kidney injury. Digital technology companies such as Google, Facebook, Microsoft, Amazon, Apple, IBM, and
others are all preparing, in their own ways, bids on the future of health and on various aspects of the global healthcare industry. In
this work, the authors suggested the usability of deep learning to predict and classify cystoscopic findings with high accuracy. In this
research, the digital atlas covering 44 cystoscopic findings that frequently observed during the clinical routine was used. After image
preprocessing, they developed deep convolutional neural network (CNN) models. The deep-learning model can be integrated into
the artificial intelligence-aided cystoscopic imaging diagnostic tool (Al cystoscopy) that supports urologists during the cystoscopic
examination. Computer-aided diagnosis tools using feature extraction and deep learning show promise as instruments to perform
diagnostic classification. The results of this study show the potential of deep learning for the diagnostic classification of cystoscopic
images and have proven the potential of CNN for that. Future work will focus on integration of artificial intelligence-aided cystoscopy
into clinical routines. Although some subsets were falsely recognized, the neural network architecture can be improved to increase
the accuracy performance for diagnosis of cancer.

Fehmi Narter, Prof, MD, PhD
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EDITORIAL COMMENT

The electromagnetic spectrum is the foundation of physics. The electromagnetic spectrum includes radio waves, infrared radiation,
visible light and ultraviolet radiation, X-rays, and gamma-rays. The electromagnetic spectrum is composed of waves of various energies
that interact with matter. These energy sources can be used for cancer ablation. Different types of energy in the electromagnetic
spectrum can be a potential application for the diagnosis and treatment of cancer. Radio waves, microwaves and infrared waves,
electroporation, light-based therapies [e.g. photo-chemotherapy, photodynamic therapy (PDT)], and radiation-based therapies are
new opportunities for cancer treatment. Radio frequency ablation (RFA), microwaves, ultrasounds, lasers and magnetic resonance
imaging are actual members of this concept. Many of them have some disadvantages such as tissue warming, lack of miniaturized
probes and high cost. In the context of warming, new dosimetry apparatus are being developed for cancer ablation. It is also likely
that for PDT, perhaps RFA and MW therapy will be pioneer of nanoparticle-based treatment. Ultrasound and laser energy could
also heat nanoparticles for precise therapy. These data would usher in a new age of minimally-invasive oncologic therapy. On the
other hand, radiation therapy is a well known technique for cancer treatment. It is anticipated that image-guided radiation delivery
systems will enable a greater degree of personalization of radiotherapy thus increase the precision and accuracy of radiation delivery.
Robotic radiosurgery devices are becoming far more common. No doubt nanoparticles directed to the tumor will allow for enhanced
lesion imaging to better target the tumor. The future will also bring more widespread use of particle (Hadron) therapy as particle
radiations (i.e. protons and carbon ions). Clearly, the future application of the electromagnetic spectrum will help ultra-precise
treatment of cancer. Moreover, | believe that more accurate and timely diagnosis of cancer may be possible with the discovery of all
the parts of the electromagnetic spectrum.

Fehmi Narter. Prof, MD PhD
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