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ABOUT US

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

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

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

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

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

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

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

Open Access Policy

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

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

Address for Correspondence

Ali Tekin

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

Galenos Yayinevi Tic. Ltd. Sti.

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

Phone : +90 212 621 99 25

Fax : +9021262199 27

E-mail : info@galenos.com.tr

Instructions to Authors

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

Material Disclaimer

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

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



INSTRUCTIONS TO AUTHORS

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

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

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

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

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

Editorial Process

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

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

Preparation of Manuscript

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

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

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

Title Page

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

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

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

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

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

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

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

Abstract

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

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

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

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

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

Original Research

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

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

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

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

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

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

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

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

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

Conclusion: The conclusion of the study should be highlighted.

References

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

Examples of References:

1. List All Authors

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

2. Organization as Author

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

3. Complete Book

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

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

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

6. Letter to the Editor

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

1. Supplement

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

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

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

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

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

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

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

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

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

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

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

Urological Pathology
Article length: Not to exceed 500 words.

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

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

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

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

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

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

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

Authorship

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

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

Acknowledgments

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

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

Ethics

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

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

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

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

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

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

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

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

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

Conditions of Publication

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

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

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

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

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

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

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

Copyright

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

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

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

Copyright Transfer Form
Abbreviations and Symbols

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text,
unless it is a standard abbreviation. All acronyms used in the text should
be expanded at first mention, followed by the abbreviation in parentheses;
thereafter the acronym only should appear in the text. Acronyms may be used
in the abstract if they occur 3 or more times therein, but must be reintroduced
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What’s known on the subject? and What does the study add?

In this study, we found that in non-muscle invasive bladder cancer cases, transurethral resection of bladder tumor decreased the tumor
weight and accordingly, cytokine levels decreased.

Abstract EEEEEEETTETTTTTTTTT——————

Objective: The present study investigated the effect of treatment on interleukin (IL)-1, IL-6, IL-8, and neopterin levels in patients with non-muscle
invasive bladder cancer (NMIBC).

Materials and Methods: Thirty patients with NMIBC and 30 age-matched controls were included in the study. Preoperative, postoperative
first control [at two weeks after second transurethral resection of bladder tumor (TURBT)] and the second control (at the end of intravesical
immunotherapy) blood samples were analyzed using ELISA to determine IL-1, IL-6, IL-8, and neopterin levels. The mean cytokine levels of the
patients were statistically compared and comparing the patients' and controls' levels.

Results: There were no statistically significant differences between the mean IL-1, IL-6, IL-8, and neopterin levels of the patient and control
groups before initial TURBT. In the patient group, there were no statistically significant differences in the IL-6 and IL-8 levels after both TURBT
and intravesical Bacillus Calmette-Guérin (BCG) therapy. The mean of preoperative IL-1 and neopterin levels significantly decreased after TURBT
(p<0.05). However, this reduction does not continue after intravesical BCG instillation.

Conclusion: The findings of this study showed that the IL-1, IL-6, IL-8, and neopterin levels of the patients with NMIBC were similar to the levels
of healthy controls. IL-1 and neopterin levels significantly decreased after TURBT. But these reduction did not continue after intravesical BCG
instillation. These findings demonstrate that IL-1 and neopterin levels decrease after TURBT due to the reduction in tumor weight or tumor removal.

Keywords: Bladder cancer, IL-1, IL-6, IL-8, neopterin

Introduction immunotherapy after transurethral resection of bladder tumor

(TURBT) is superior to TURBT alone for preventing the recurrence

Bladder cancer is the seventh most commonly diagnosed cancer and/or progression of NMIBC (2-5). Therefore, the European

In me.n, in whom it is apprommatﬁy fou-r times m-ore common Association of Urology (EAU) Guidelines on NMIBC recommend
than in women. At the time of diagnosis, approximately 75%
of patients present with non-muscle-invasive bladder cancer
(NMIBC), which are confined to the mucosa (Ta, carcinoma

in situ) or submucosa (T1) (1). Many meta-analyses have Some studies have investigated the effect of intravesical BCG

intravesical BCG immunotherapy after TURBT in patients with
intermediate- or high-risk NMIBC (1).

confirmed that intravesical Bacillus Calmette-Guérin (BCG) immunotherapy on some angiogenetic factors and cytokines
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such as interleukin (IL)-8 in patients with NMIBC (6,7). They
suggested that these factors and cytokines might be used for
follow-up after intravesical BCG immunotherapy in NMIBC.
The antitumor features of intravesical BCG immunotherapy
primarily depend on the BCG-induced inflammatory response
(8) that is impaired in NMIBC as reflected by an imbalanced
production of immuno-modulating cytokines (9). It is
important to more fully understand the significance of these
cytokines for predicting the outcome of intravesical BCG
immunotherapy in NMIBC. Some studies have shown that
proinflammatory cytokines, including IL-1, IL-6, IL-8 and
neopterin played an important role in the active immune
response in cancer (10-12). Therefore, these cytokine levels
may decrease after treatment of cancer (surgical resection
and medical therapy). The present study compared IL-1, IL-
6, IL-8, and neopterin levels of the patients with NMIBC
and healthy controls, and investigate the changes in these
cytokines and neopterin levels after TURBT and intravesical
BCG immunotherapy.

Materials and Methods

Study Population

Patients with newly diagnosed bladder cancer (n=41) who
underwent initial TURBT and 30 age-matched controls were
enrolled in the study. The inclusion criteria were newly
diagnosed intermediate or high-risk NMIBC who received
a second TURBT and 6 doses of BCG. Exclusion criteria were
low-risk NMIBC, T2 and BCG toxicity. Three patients with low-
risk NMIBC and 3 patients with MIBC (T2) after initial TURBT
were excluded from the study. Thirty-five patients underwent
the second TURBT at 4-6 weeks after the initial TURBT. Three
patients with MIBC after the second TURBT were excluded
from the study. Thirty-two patients received intravesical
BCG therapy once a week for 6 weeks. Two patients were
excluded from the study because of BCG toxicity. The patients'
enrollment algorithm is illustrated in Figure 1. The study group
comprised 30 patients with intermediate- or high-risk NMIBC
and 30 age-matched controls. IL-1, IL-6, IL-8, and neopterin
levels were measured by enzyme-linked immunosorbent assay
(ELISA) in the blood samples of the patients before initial
TURBT (preoperative group), at 2 weeks after the second TURBT
(postoperative first control group) and at 2 weeks after the end
of induction intravesical BCG immunotherapy (postoperative
second control group). These cytokines were also measured by
ELISA in the blood samples of controls. Informed consent was
obtained from all the patients and controls who participated
in the study and The Local Ethics Committee (Celal Bayar
University Ethic Committee) approved the study protocol
(decision number: 20478486/243).

Statistical Analysis

Statistical analysis was performed using “Statistical Package for
Social Sciences 22.0 software (SPSS 22.0 for MAC)". Descriptive
statistics were presented as mean + standard deviation,
frequency and percentages. The Shapiro-Wilk test was used to
determine whether the data showed a normal distribution. It
was observed that all parameters we examined conformed to
a normal distribution. Student's t-test (t-test in independent
groups) was used to compare normally distributed continuous
variables between the control and patient groups before initial
TURBT. Mann-Whitney U test was used to compare not normally
distributed continuous variables between the control and
patient groups before initial TURBT. The comparison between
the patient and control groups for sex was performed using the
chi-square test. In the patient group, repeated measures analysis
of variance (ANOVA) was used to compare variables between
the preoperative, postoperative first control and postoperative
second control. When appropriate, a Bonferroni t-test was
used as a Post-hoc test. P<0.05 was defined as the statistical
significance level.

Results

The mean age of the patient (22 males and 8 females) and control
(21 males and 9 females) groups were 57.3+7.8 and 55.8+9.0
years, respectively (p=0.33). There were no statistically significant
differences between the mean IL-1, IL-6, IL-8, and neopterin levels of
the patient and control groups before initial TURBT (Table 1). In the

Initial TURBT

(N=41)
Excluded (n=6)
_— e Low-risk NMIBC (n=3)
e MIBC-T2(n=3)
v

Second TURBT

(N=35)

Excluded (n=3)
e MIBC-T2 (n=3)

v

Induction intravesical BCG
Once a week for 6 weeks
(N=32)

Excluded (n=2)
e BCG intolerance (n=2)

Control group Patients group
(N=30) (N=30)

Figure 1. Flow diagram of the study participants

TURBT: Transurethral resection of bladder tumor, NMIBC: Non-muscle-invasive bladder
cancer, MIBC: Muscle-invasive bladder cancer, BCG: Bacillus Calmette-Guérin

155



Ucer et al.
Cytokine Levels in NMIBC

J Urol Surg,
2022;9(3):154-158

patient group, there were no statistically significant differences
in the preoperative IL-6 and IL-8 levels after both TURBT and
intravesical BCG therapy [respectively, X?(2)=1.333, p=0.513, and
X?(2)=2.778, p=0.249]. The mean IL-1 levels of the preoperative,
postoperative first control and postoperative second controls
were  4.09+2.43, 3.99+2.49 and 3.95+2.30, respectively
[X*(2)=10.500, p=0.005]. In the pairwise comparison analysis,
there was a significant decrease between the IL-1 levels in the
preoperative and postoperative first controls (p<0.05) (Figure
2). The mean neopterin levels in the preoperative, postoperative
first control and postoperative second controls were 3.31+1.18,
2.89+1.60 and 2.89+1.35, respectively [X?(2)=14.941 p=0.001]. In
the pairwise comparison analysis, there were decreases between
neopterin levels in the preoperative and postoperative first
controls (p<0.05), in the preoperative and postoperative second
controls (p<0.05) (Figure 3).

Discussion

This study demonstrated that the IL-1 and neopterin levels of
the patients with NMIBC significantly decreased after TURBT,
however these decreases did not continue after intravesical BCG
immunotherapy (Figures 2 and 3). Although the IL-1 levels of
the patients were higher than the levels of the controls, this
difference was not statistically significant. According to our best
knowledge, there has been no study in literature to examine
IL-1 levels in the blood samples of patients with NMIBC. Some
studies have evaluated IL-1 levels in urine samples of patients

4,08000-]

4,05000-]

4,02000-]

Maen IL-1 (pg/L) levels

3,99000

3,96000

T T
ive first control Postoperative second control

Figure 2. The maen IL-1 levels of the patients in preoperative, postoperative
first control and postoperative second control

with NMIBC in hours after intravesical BCG therapy (13,14).
They found that the urine IL-1 levels increased after intravesical
BCG therapy and reported that the result reflected the local
inflammatory response to BCG. They also suggested further
studies that would evaluate the possible role of IL-1 against
NMIBC (14). We investigated the effect of treatment (TURBT
and intravesical BCG) on the IL-1 levels in the blood of the
patients with NMIBC and our results showed that TURBT caused
a significant decrease in the IL-1 level. This finding is novel to
the literature. This reduction may be related to the decrease in
tumor weight or tumor removal.

Similar to the reduction of the IL-1 level, the neopterin levels
of the patients with NMIBC decreased after TURBT in our
study. According to the best of our knowledge, only one study
examined neopterin levels in the blood samples of patients with
NMIBC (15). In this study, the authors measured the neopterin
levels before, at 41", 24, 48" and 96" hour after intravesical BCG
and investigated the role in the immune response of neopterin
after BCG. They found that the highest blood neopterin levels
were found 48 hours after intravesical BCG therapy and were
significantly higher than levels before BCG, 4 hours and 24
hours after BCG. They also suggested that neopterin in serum
might be used as a parameter for monitoring the treatment
course. We differently measured neopterin levels after TURBT.
Similar to the decrease in IL-1, the reduction of neopterin levels
after TURBT may be related to the decrease in tumor weight and
tumor removal.

3,40000-]

3,20000-]

3,10000-]

3,00000-]

Mean neopterin (nmol/L) levels

2,90000-]

2,80000-]

T T T
Preoperative Postoperative first control Postoperative second control

Figure 3. The mean neopterin levels of the patients in preoperative,
postoperative first control and postoperative second control

Table 1. Mean IL-1, IL-6, IL-8 and neopterin levels of patient and control groups

Patient group (preoperative) Control group

Mean + SD Mean + SD p-value
IL-1 (pg/L) 4.09+2.43 3.65+1.30 0.96
IL-6 (ng/L) 4.13+2.13 3.82+1.24 0.58
IL-8 (ng/L) 5.37+2.81 4.32+1.50 0.05
Neopterin (nmol/L) 3.31+1.21 3.70+1.31 0.34

P<0.05 is defined a statistically significant, SD: Standard deviation, IL: Interleukin
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There have been some studies that examined IL-6 levels in
patients with bladder cancer (16-20). Only one (20) of these
studies evaluated this cytokine in the blood samples of patients.
In the other studies, it was measured either in urine samples
(18,19) or in tumor issues (16,17). Kumari et al. (20) evaluated
serum the IL-6 levels in 72 patients with bladder cancer (52
NMIBC and 20 MIBC). They divided the patients into 2 groups
according to the presence of recurrence and found that the
IL-6 levels of the patients with recurrent were higher than the
patients with non-recurrent. They also reported the association
of high concentrations of some cytokines, such as IL-6, with poor
recurrence-free survival in the patients with bladder cancer.
However, in their study, the IL-6 levels were not compared
before and after the treatment of bladder cancer. Therefore, we
do not know the change in IL-6 levels after the treatment in
their study. We differently examined the IL-6 levels before and
after TURBT and intravesical BCG instillation in only NMIBC. The
results of our study showed that the before IL-6 levels before
the treatment did not change statistically after both TURBT and
intravesical BCG therapy. Therefore, according to our outcomes,
IL-6 is not a proper biomarker to follow patients with NMIBC.

Similar to IL-6, there have been some studies that examined IL-8
levels in the urine of patients with NMIBC (19,20). The results of
these studies showed that there was a significant relationship
between high IL-8 levels and poor prognosis in the follow-up of
NMIBC. However, they did not investigate the IL-8 levels in the
blood of the patients. We compared the IL-8 levels in the blood
of the patients with NMIBC with the healthy controls and found
that there was no significant difference. We also compared the
preoperative IL-8 levels with the IL-8 levels after TURBT and
intravesical BCG therapy. We found that the preoperative 1L-8
levels did not change after treatment with NMIBC. Therefore,
although the previous studies suggested that urinary IL-8 levels
in patients might be used to predict the prognosis of NMIBC,
the findings of our study showed that serum IL-8 levels are not
an appropriate cytokine to use in patients with NMIBC.

Study Limitations

There were some limitations to our study. The first one was that
we did not follow the patients after intravesical BCG therapy.
Therefore, we could not assess the progression and recurrence
status of the patients. The other limitations were the small
sample size and choice of cut-off times for blood sampling. The
last limitation was that we measured the cytokines only in blood
samples and did not perform urine tests.

Conclusion

The findings of this study showed that IL-1, IL-6, IL-8, and
neopterin levels in the blood of patients with NMIBC were
similar to the levels of healthy controls. Although the IL-6 and

IL-8 levels did not change after TURBT and intravesical BCG
instillation, the IL-1 and neopterin levels significantly decreased
after TURBT. But these reductions in the IL-1 and neopterin
levels did not continue after intravesical BCG instillation.
In conclusion, our findings demonstrated that the IL-1 and
neopterin levels decrease after TURBT due to the decrease in
tumor weight or tumor removal. We suggest further studies
that will investigate IL-1 and neopterin in long-term follow-up
after TURBT.
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Evaluation of Risk Groups for the Prediction of Biochemical
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What’s known on the subject? and What does the study add?

According to previous studies, preoperative and postoperative prostate specific antigen level measurements, pathological stage, Gleason
score, extraprostatic extension, positive surgical margins and seminal vesicle invasion could be the predictors of biochemical progression
and biochemical progression-free survival in prostate cancer patients undergoing radical prostatectomy. In our study, we showed that
postoperative prostate specific antigen level higher than >0.2 ng/dL is the most important predictor of biochemical progression and
biochemical progression-free survival in prostate cancer patients undergoing radical prostatectomy.

Abstract T

Objective: The aim of this study was to investigate the potential relationship between biochemical progression and prognostic risk factors in
patients with prostate cancer (PCa) patients undergoing radical prostatectomy (RP).

Materials and Methods: After inclusion/exclusion criteria were applied, 216 patients who underwent RP were included in this study. Follow-up
protocol included prostate specific antigen (PSA) measurements; every 3 months for the first year, every 6 months for the second year, and an
annual check after 2 years. Preoperative and postoperative PSA measurements, pathological stage, Gleason score (GS), extraprostatic extension,
positive surgical margins and seminal vesicle invasion were evaluated. Uni- and multivariable analyses were used to detect the relationship between
biochemical progression, biochemical progression-free survival (BPFS) and prognostic risk factors.

Results: Median follow-up was 29 months. Biochemical progression was observed in 39 (18.1%) patients, in 18 (9.7%) of 185 patients with first
postoperative PSA level of <0.2 ng/dL, and 21 (67.7%) of 31 patients with first postoperative PSA level of >0.2 ng/dL. Patients with first postoperative
PSA level of >0.2 ng/dL had a statistically significant higher risk of biochemical progression and shorter BPFS (odds ratio: 2.41; 95% confidence
interval: 1.84-3.10; p<0.001), in univariate and multivariate analyses. Patients with GS >8 or T3-4 or positive surgical margins had a statistically
significant higher risk of biochemical progression (p<0.001, p=0.003, p<0.001).

Conclusion: Postoperative PSA level higher than >0.2 ng/dL was the most important predictor of biochemical progression and BPFS after RP. GS >8,
T3-4 stages, and positive surgical margins are also related to biochemical progression.

Keywords: Prostate cancer, radical prostatectomy, biochemical progression

Introduction radical prostatectomy (RP) (3). Prostate specific antigen (PSA)

levels are commonly used for the early detection of disease
Prostate cancer (PCa) is the most frequent malignancy and the progression after RP.

fifth leading cause of cancer-related death in men worldwide
(1). In 2016, 30.000 deaths occurred in the United due to PCa
(2). Currently, the gold standard treatment for localized PCa is

In the urology gquidelines (4,5), biochemical progression
is defined as a PSA-level increase above 0.2 ng/mL in two
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consecutive determinations with a minimum two-week interval
in PCa patients who underwent RP. Additionally, in a 10-year
follow-up study, biochemical progression could occur in up
to 30% of PCa patients (6). Preoperative and postoperative
PSA measurements, pathological stage, Gleason score (GS),
extraprostatic extension (EPE), positive surgical margins, and
seminal vesicle invasion (SVI) are considered prognostic factors
related to biochemical progression (7,8).

We hypothesized that prediction and early detection of
biochemical progression might help clinicians be able to prevent
and/or delay disease progression and thereby decrease PCa-
specific mortality (9). Therefore, we investigated the biochemical
progression status, predictors of biochemical progression and
the potential relationship between biochemical progression and
prognostic risk factors in PCa patients who underwent RP.

Materials and Methods

Between May 2007 and August 2017, 245 localized PCa patients
who underwent RP, were evaluated retrospectively.

This study was approved by our institutional medical ethical
committee (2018/145).

Patients with secondary malignancy (5 patients) missed
postoperative PSA records (18 patients), and incomplete
pathological data (6 patients) were excluded. Consequently,
a total of 216 patients were included in the study. Also, none
of the patients received neoadjuvant therapy, and surgical
procedures were performed the open retropubic method.

All data were obtained from the patient file records of
our urology and radiation oncology departments and the
institutional electronic database. Preoperative and postoperative
PSA measurements, prostate biopsy pathology findings, and RP
pathology reports were considered.

Follow-up protocol included PSA measurements; every 3
months for the first year, every 6 months for the second year,
and an annual check after 2 years. Biochemical progression
was defined as a PSA-level increase above 0.2 ng/mL in two
consecutive determinations. Preoperative and postoperative
PSA measurements, pathological stage, GS, EPE, positive surgical
margins, and SVl were evaluated with univariate and multivariate
analyses in patients who had biochemical progression. Disease-
free survival and overall survival were defined as the period
between the date of operation and progression and the date of
diagnosis and last follow-up or mortality, respectively.

Statistical Analysis

Descriptive analyses were performed using the frequencies
for the sociodemographic variables. The chi-square test was
used to analyze the relationship between parametric values in
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comparison with categorical data, and Fisher's exact test was
chosen to compare two nonparametric groups. The Mann-
Whitney U test was used in the analysis of variables that did not
show normal distribution. Kaplan-Meier analysis was used to
calculate survival probabilities. Logistic regression analysis was
applied to the independent variables affecting the dependent
variable. The results were analyzed within the 95% confidence
interval. A p-value of <0.05 was considered statistically
significant. All statistical analyses were conducted using SPSS
24.0 for Windows (IBM, Chicago, IL, USA).

Results

The mean age of our patients was 63.1 years (range 47-75). The
pathological T-stage was pT1c in 7 (3.2%) patients, pT2a in 9
(4.2%) patients, pT2b in 2 (0.9%) patients, pT2c in 92 (42.6%)
patients, pT3a in 32 (14.8%) patients, pT3b in 73 (33.8%) patients
and pT4a in 1 (0.5%) patient. 22 (10,2%) patients underwent
lymph node dissection. Only 5 (2.3%) patients had lymph node
metastasis. The median preoperative and postoperative PSA
levels were 12.0 and 0.3 ng/mL, respectively. Pathological and
biochemical characteristics are summarized in Table 1.

When classified according to the D’Amico risk classification, 7
(8.4%) of 83 low-risk patients, 21 (22.6%) of 93 medium-risk
patients and 11 (27.5%) of 40 high-risk patients had biochemical
progression.

The median follow-up was 29 months (range 7.1-128.9 months).
The mean survival time for the whole population was 89.6
months, and the 3-year overall survival probability was 87.9%.
The mean disease-free survival time was 22.9 months, and the
1-year and 2-year BPFS probabilities were 42.500 and 31.99%,
respectively (Figure 1).

No significant correlation was found between overall survival
and prognostic risk factors like GS, PNI, EPE, SVI, positive
surgical margins, and postoperative first PSA levels. However,
patients with first postoperative PSA level of <0.2 ng/dL had
significantly longer BPFS than those with the first postoperative
PSA level of >0.2 ng /dL in both univariate and multivariate
analyses (hazard ratio: 2.41; 95% confidence interval: 1.84-
3.10; p<0.001).

The first postoperative PSA level was <0.2 ng/dL in 185 (85.6%)
patients and >0.2 ng/dL in 31 (14.4%) patients. Biochemical
progression was observed in 39 (18.1%) patients. Of those,
18 (9.7%) patients had a first PSA level <0.2 ng/dL, and 21
(67.7%) patients had a first PSA level >0.2 ng/dL. The mean
survival time was 99.2 months and 36.3 months for patients
with first postoperative PSA level of <0.2 ng/dL and >0.2 ng/
dL, respectively. Patients with the first postoperative PSA level
of 0.2 ng/dL had a significantly higher risk of biochemical
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progression compared to those with the first postoperative PSA
level of <0.2 ng/dL (p<0.001) (Table 2). Patients with GS >8 or
T3-4 or positive surgical margins had a statistically significant
higher risk of biochemical progression (p<0.001, p=0.003,
p<0.001). Mean survival time and biochemical progression
according to different pathological risk factors are also shown
in Table 2.

Discussion

Our study showed that a postoperative PSA level higher than
>0.2 ng/dL was the most significant predictor of biochemical
progression and BPFS after RP. This result can be interpreted

Table 1. Patients’ characteristics

Parameter Value
Patients 216

Median preoperative PSA (ng/mL) 12.0+15.2
Median postoperative PSA (ng/mL) 0.3+1.5
Biopsy GS n (%)

<6 127 (59.9%)
7 55 (25.9%)
8 18 (8.5%)
9-10 12 (5.7%)
Pathological GS n (%)

<6 97 (44.9%)
7 71 (32.9%)
8 22 (10.2%)
9-10 26 (129%)
Pathological tumour stage n (%)

pT1 7 (3.2%)
pT2 103 (47.7%)
pT3 105 (48.6%)
pT4 1(0.5%)
Surgical margin status n (%)
Positive 111 (51.4%)
Seminal vesicle invasion n (%)
Positive 36 (16.7%)
Perineural invasion n (%)
Positive 159 (73.6%)
Lymph node metastasis n (%)
Positive 5 (2.3%)
BCP n (%)
Positive 39 (18.1%)
Time to BCP (months)

From diagnosis 22.9

From operation day 19.6

PSA: Prostate specific antigen, pT: Pathological tumour stage, BCP: Biochemical
progression, GS: Gleason score

as indicating that adjuvant radiotherapy can be considered
for patients with a measurable postoperative PSA value in
multidisciplinary councils, and patients can benefit from
adjuvant radiotherapy rather than salvage radiotherapy.
However, in a recent randomized phase 3 GETUG-AFU 17 study,
no difference was shown in terms of progression-free survival
between adjuvant and early salvage radiotherapy after RP, and
side effects were more common in the adjuvant radiotherapy
arm (10). But it should be kept in mind that this study was
limited by the lack of statistical power to reach conclusions
about efficacy. Therefore, it is still not wrong to say that
uncertainties remain regarding the question of which patients
can benefit from adjuvant radiotherapy or salvage radiotherapy
after RP.

Currently, administering strict postoperative follow-up
protocols, discussing these patients in multidisciplinary uro-
oncology councils, and collaboration with urologists, especially

Overall Survival
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Figure 1. Kaplan-Meier survival analysis
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with radiation oncologists, seem to be the most important
strategies in daily clinical practice. The long-term outcomes of
randomized phase 3 studies with strong statistical power may
reduce uncertainties in this regard. Previous studies reported
biochemical progression rates ranging from 8% to 30% after RP
(11-13). In our study, a biochemical progression rate of 18.1%
was found after RP, which is consistent with the literature.

Recent studies with median follow-up times between 15.7 and
26 months reported 2-year BPFS rates ranging between 79.6-
86.500 after RP (14,15). Compared to both studies, despite
the longer median follow-up time (29 months) that can be
considered a strong aspect, we found a lower rate of 2-year
BPFS for the whole study population. However, we believe that
the high percentage of patients with positive surgical margins,
detectable postoperative PSA level andfor pT3-4 disease, and
who did not receive adjuvant radiotherapy may explain the low
BPFS rate. Because of late recurrence risk, long-term follow-up
can be required, especially for the patients with high-risk PCa
(16).

In their study including 200 PCa patients who underwent
RP, Doherty et al. (17) reported that biochemical progression
was directly related to postoperative PSA levels, which should
optimally undetectable. Our study, which included a similar
number of patients, showed that having a first postoperative
PSA level of <0.2 ng/dL was significantly associated with
better progression-free survival and progression risk compared
with having the first postoperative PSA level of >0.2 ng/dL
(p<0.001). Additionally, a postoperative PSA level higher than
>0.2 ng/dL was the most important predictor of biochemical
progression and BPFS after RP compared to other parameters.
Therefore, these results support the importance of reqular PSA
measurements after RP.

Epstein et al. (18) showed significant variability in recurrence
rates regarding GS of 7, 8, and 9. The prognostic role of GS and

the new group grade system was illustrated by Mathieu et al.
(19) in a large series of 27,122 PCa patients. According to the
new group grading system, the 4-year predicted BPFS rates of
PCa patients with grades 1, 2, 3, 4, and 5 were 96.1%, 86.7%,
67.0%, 63.1%, and 41.0%, respectively. In our study, GS was
not directly associated with overall survival, but patients with
a total GS of =8 had a higher risk of biochemical progression
compared to those with total GS of <7, which correlates with
the literature. High total GS can be a predictor of biochemical
progression and can be interpreted as the importance of the
required collaboration between urologists and radiation
oncologists in terms of recurrence and early treatment in PCa
patients with high GS or new group grade.

Ball et al. (20) investigated the effect of EPE on biochemical
progression and showed that EPE had a negative impact on
recurrence-free survival. They also divided EPE into two groups
as focal and non-focal, which can be determinants of BPFS.
Compared to our findings, although we did not subdivide
patients according to EPE, we could not find any correlation
between EPE and BPFS. Although the incidence of pT3b cases
may decrease with early diagnosis and treatment, it has been
shown that SVI could be a precursor for progression (21). On
the other hand, Freedland et al. (22) signified that SVI is not
a predictor of poor prognosis and cancer-free survival alone
without considering other risk factors. In this study, we found
that patients with stage pT3-4 have a higher risk of biochemical
progression than those with stage pT1-2. Therefore, EPE and
SVI were interpreted as risk factors for biochemical progression.
Nevertheless, BPFS and overall survival were not directly related
to EPE or SVI.

The presence of positive surgical margins is known as a
determining factor for recurrence, but it is not obvious that
it increases the risk of cancer-specific mortality (23). A recent
meta-analysis investigating the relationship between positive

Table 2. Results of uni- and multivariate analyzes in patients with biochemical progression
. . Lo Multivariate
. Biochemical . Univariate analyzes
Variables n: Patients progression positive Mean survival OR (95% CI) analyzes
number in months OR (95% CI)
n (%) p-value
p-value
PSA <0.2 n=185 18 (9.7%) 99.2 3.41 (1.81-6.10) 6.65 (2.16-21.96)
PSA >0.2 n=31 21 (67.7%) 36.3 <0.001 <0.001
GS <8 n=168 21 (12.5%) 94 2.66 (1.24-5.48) 5.57 (1.77-14.42)
GS >8 n=48 18 (37.5%) 68.6 <0.001 <0.001
pT1-2 n=110 10 (9.1%) 103.6 1.17 (1.08-1.28) 1.19 (1.08-1.33)
p13-4 n=106 29 (27.4%) 77.3 0.003 0.003
PSM- n=105 8 (7.6%) 95.4 2.44 (1.17-5.02) 5.11 (1.52-12.9)
PSM+ n=111 31 (27.9%) 77.8 <0.001 <0.001
PNi- n=57 8 (14%) 101.3 1.01 (0.97-1.07) )
PNI+ n=159 31 (19.5%) 83.7 0.099
GS: Gleason score, pT: Pathological tumor stage, PSA: Prostate specific antigen, PSM: Positive surgical margin, PNI: Perineural invasion, OR: Odds ratio, Cl: Confidence interval
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surgical margins and biochemical progression showed that
the presence of positive surgical margins was an independent
risk factor for progression (24). Moreover, in a recent study,
Lian et al. (25) reported that the location of positive surgical
margins was a significant independent predictor of biochemical
progression. Similarly, we found that the presence of positive
surgical margins was significantly associated with a higher risk
of biochemical progression, both in univariate and multivariate
analyses. However, we did not investigate the relationship
between biochemical progression and the positive surgical
margin location.

The literature contains conflicting results regarding the effect
of PNI on survival in patients who underwent RP. Merrilees
et al. (26) observed that the presence of PNI does not predict
biochemical progression. Similarly, Reeves et al. (27) reported
that PNI is not an independent predictor of biochemical
progression, whereas Loeb et al. (28) revealed that PNI was a
dependent risk factor for biochemical progression. The authors
stated that PNI should be evaluated with other risk factors like
PSA, GS, and stage, together, as a predictor of progression. Our
study also did not show any significant correlation between PNI
and biochemical progression. Therefore, we agree that PNI, as a
single parameter, might not be adequate to predict biochemical
progression.

Study Limitations

The limitations of this study are as follows. Firstly, it was a
retrospective study with a relatively small number of patients.
Secondly, we did not consider/investigate factors such as PSA
doubling time, PSA velocity, and PSA density, which can also
help physicians be able to determine biochemical progression.
Another limitation of our study is the limited number of lymph
node dissections.

Conclusion

In conclusion, postoperative PSA level higher than >0.2 ng/
dL is the most important predictor of biochemical progression
and BPFS in PCa patients after RP. Besides, GS >8, T3-4 stages
and positive surgical margins are also related to biochemical
progression. However, further research with longer follow-up
and larger sample sizes must evaluate more specific and precise
predictors of biochemical progression.
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What’s known on the subject? and What does the study add?

The COVID-19 pandemic adversely affects the health system and it is not known exactly when the pandemic will end. As with many diseases,
the diagnosis and treatment of bladder cancer has been adversely affected by this process.

Abstract T

Objective: The coronavirus disease-2019 (COVID-19) pandemic effect diagnosis and treatment of certain conditions, including bladder cancer (BC).
This study aimed to evaluate the effects of the COVID-19 pandemic on BC diagnosis and treatment.

Materials and Methods: Following the approval of the ethics committee for the study, data of 869 patients who underwent surgery for BC in
the 2-year period between March 1, 2019 and February 28, 2021 were analyzed retrospectively. The number of surgeries performed for BC, the
time elapsed between symptoms and diagnosis, the treatments performed, and the operative pathologies were compared before and during the
COVID-19 pandemic.

Results: During the COVID-19 period, there was a decrease in the total number of BC surgeries compared to the pre-COVID-19 period (p=0.004).
It was observed that this decrease was due to a decrease in patients newly diagnosed with BC (p=0.001) as well as the decrease in the number of
primary transurethral resection for bladder tumor procedures performed. There was no difference in the tumor stages of the patients at diagnosis
(p=0.9). Intracavitary Bacillus Calmette-Guérin therapy use in high-risk non-muscle invasive bladder cancers (NMIBC) patients also decreased
(p=0.008) during the pandemic period. It was observed that the time between symptom and diagnosis was longer in MIBC than in NIMBC during
both periods (p<0.001).

Conclusion: Diagnosis and treatment of BC have been adversely affected by the ongoing COVID-19 pandemic. The decrease in the number of new
diagnoses may not reflect a true decrease in BC incidence, meaning that BC cases that arose during the pandemic are likely to be diagnosed at a
more advanced stage.
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Introduction

Bladder cancer (BC) is the ninth most common cancer worldwide
and 13" in cancer-related death rates (1). BC diagnosis is
diagnosed by histopathological evaluation after transurethral
resection for bladder tumor (TURBT). Approximately 75% of
BCs are diagnosed as non-muscle invasive bladder cancers
(NMIBCs) (2). In low-risk NMIBC, cystoscopy is performed to
check whether a new tumor has formed following TURBT. In
patients with high-risk NMIBC, cystoscopy should be performed
periodically following intravesical instillation of the Bacillus
Calmette-Guérin (BCG) vaccine to reduce progression and
recurrence after TURBT (3). Muscle-invasive bladder cancer
(MIBC) constitutes 25% of newly diagnosed BCs (4). Treatment
of MIBC involves neoadjuvant chemotherapy (NAC) followed by
radical cystectomy (RC) or bladder-sparing modalities, including
radiotherapy and chemotherapy as part of a multimodal
treatment plan (5).

In December 2019, the World Health Organization (WHO)
reported that pneumonia cases of a previously unknown
etiology detected in Wuhan, China, were caused by a
coronavirus (SARS-CoV-2), and the disease was named
coronavirus disease-2019 (COVID-19). The WHO officially
declared COVID-19 a pandemic on March 11, 2020 (6). Across
the world, health workers were deployed to combat the
pandemic. Intensive care and other units began to be used
for COVID-19 patients. The European Association of Urology
(EAU) formed a rapid working group to develop adaptive
guidelines for dealing with various situations and priorities
resulting from the pandemic. This organization defined 4
priority groups for the diagnosis and treatment of BC. Low-
priority NIMBC cases could be deferred for up to 6 months,
while intermediate priority cases could be deferred for up to
3 months. Cystoscopy with computed tomography urogram
and urinary cytology should be performed within 6 weeks for
patients with visible hematuria. Emergency diagnosis involving
TURBT should be made within <24 hours in patients with clot
retention requiring bladder catheterization. As for treatment
guidelines, EAU recommendations stated that treatment for
lower- priority NIMBC cases could be delayed for 6 months.
Intermediate priority cases should be treated within 3 months,
while high priority cases should be treated within 6 weeks. For
MIBC treatment, the organization stated that delays of up to
12 weeks in the time to RC may be safe (7).

During the COVID-19 pandemic, numerous surgeries had to be
postponed to reduce infection transmission, evacuate hospital
beds, and allow healthcare workers to deal with the pandemic

(8).

In this study, we evaluated the effects of the COVID-19 pandemic
in terms of diagnosis and treatment of BC by comparing
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diagnosis and treatment of BC tumors in the year preceding the
COVID-19 pandemic and in the first year of the pandemic.

Materials and Methods

Eight centers from different regions of Turkey and hospitals
at different levels participated in the study. The data of 869
patients who underwent surgery for BC in the 2-year period
between March 1, 2019 and February 28, 2021 were analyzed
retrospectively. The pre-COVID-19 period was defined as the
range from March 1, 2019 to February 28, 2020. The COVID-19
period was defined as ranging from March 1, 2020 to February
28, 2021. Patient age, gender, time between symptoms and
diagnosis, post-operative pathologies, and treatments received
were recorded. Patients were divided into two groups: NIMBC
and MIBC. These groups were compared across the pre-COVID-19
period and the COVID-19 period. This study was authorized by
the Afyonkarahisar Health Sciences University Research Ethics
Committee with the decision number: 2021/293.

Statistical Analysis

Statistical analysis of the study data was done by computer
with the IBM SPSS (Statistical Package for the Social Sciences)
version 15.0 program. The conformity of the variables to the
normal distribution was examined using the Kolmogorov-
Smirnov (K-S) test. It was observed that all parameters except
age showed abnormal distribution and were calculated using
non-parametric tests. Student's t-test was used for age. The
Mann-Whitney U test was used to compare paired groups in
data that did not show normal distribution. Pearson's chi-square
test was used for multivariate comparisons. The results were
considered statistically significant when p<0.05.

Results

According to their pathology results, the patients included
in the study were divided into either the NIMBC or the MIBC
group. Of the 869 patients treated during the two-year period,
729 (83.89%) were treated with TURBT for NIMBC. RC due to
MIBC was performed on 140 (16.11%) patients. Of the patients,
771 (88.72%) were male and 98 (11.28%) were female. While
473 (77.16%) of 613 patients who were primarily diagnosed
with BC were treated with TURBT due to NIMBC, 140 (22.84%)
patients underwent RC due to MIBC. Figure 1 shows the number
of surgeries performed for BC before and during the COVID-19
period.

In the 1-year period before COVID-19, TURBT was performed on
471 patients. 274 (58.17%) patients received this procedure due
to primary BC and 197 (41.83%) due to BC recurrence. The time
elapsed between symptoms and the TURBT procedure in patients
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diagnosed with primary BC was calculated as 63.19+52.9 (1-
180) days. Of the patients with primary diagnosis, 142 (51.83%)
were diagnosed with Ta, 132 (48.17%) with T1 BC. 132 (48.17%)
high grade and 142 (51.83%) low-grade tumors were detected.
122 (92.42%) of 132 patients diagnosed with T1 BC received
intracavitary BCG treatment, whereas 10 (7.58%) patients did
not.

In the COVID-19 period, 383 patients underwent TURBT. TURBT
was performed on 199 (51.96%) patients due to primary BC
and 184 (48.04%) patients due to recurrence. The time elapsed
between symptoms and the TURBT procedure in patients
diagnosed with primary BC was calculated as 59.82+58.97 (1-
180) days. Of the patients with primary diagnosis, 102 (51.3%)
were diagnosed with Ta and 97 (48.7%) with T1 BC; 101 (50.76%)
high grade and 98 (49.24%) low-grade tumors were detected.
82 (84.54%) of the 97 patients diagnosed with T1 BC received
intracavitary BCG treatment, whereas 15 (15.46%) patients did
not.

When the pre-COVID-19 and COVID-19 periods were compared
in terms of NMIBC diagnosis and treatment, it was observed
that 274 patients with primary BC underwent TURBT during the
pre-COVID-19 period while 199 patients underwent the same
procedure during the COVID-19 period. The number of patients
with newly diagnosed NIMBC decreased significantly (p=0.001).
As for patients with relapse, TURBT was performed on 197
patients in the pre-COVID-19 period and 184 patients during
the COVID-19 period, a statistically insignificant decrease
(p=0.5). When the two periods were compared, there was no

300 274

250

200

150

100

Primary TURBT Recurrence TURBT Radical Cystectomy

p=0.001 p=0.5 p=0.86

m Pre-COVID-19

m COVID-19
Figure 1. The number of surgeries performed for BC before and during the
COVID-19 period
BC: Bladder cancer, COVID-19: Coronavirus disease-2019

statistical difference in terms of gender (p=0.15), age (p=0.64),
time between symptoms and TURBT (p=0.07), tumor stages
(p=0.9) and grade (p=0.72). When the patients who underwent
primary TURBT and were diagnosed with T1 BC were compared
in terms of intracavitary BCG treatment, it was seen that the
rate of receiving treatment before COVID-19 was 92.420, while
the rate of receiving treatment after COVID-19 decreased to
84.54%, a statistically significant decrease (p=0.008). Table 1
shows the information of patients who underwent primary
TURBT for NIMBC before and during the period of COVID-19.

During the study period, 140 patients with MIBC underwent RC.
69 of these patients (49.29%) underwent RC during the pre-
COVID-19 period and 71 (50.71%) during the COVID-19 period.
There was no difference between the two groups in terms
of surgery period (p=0.86). The mean age of MIBC patients
was 65.63+8.22 (39-88) years. The time between symptom
presentation and TURBT was calculated as 91.55+87.40 (3-365)
days. The time between TURBT or NAC and RC was calculated as
108.96+89.06 (8-365) days. While 122 (87.149%) patients with
MIBC did not receive NAC before RC, 18 (12.9%) patients received
NAC before RC. T2 RC was performed in 97 (69.28%) patients, T1
RC in 33 (23.57%) patients, and RC for carcinoma in situ (CIS) in
10 (7.15%) patients. RC pathology was T0 in 22 (15.7%) patients,
CIS in 9 (6.4%) patients, T1 in 21 (15.0%) patients, T2 in 32
(22.8%) patients, T3 in 30 (21.5%) patients, and T4 in 26 (18.6%)
patients. Lymph nodes were negative in 105 (75%) patients, and
lymph nodes were positive in 35 (25%) patients. When the pre-
COVID-19 period and the COVID-19 period were compared, no
difference was found between the two groups in terms of gender
(p=0.2), age (p=0.36), time between symptoms and TURBT
(p=0.6), time between TURBT or NAC and RC (p=0.39), TURBT
pathologies before RC (p=0.5), RC stage (p=0.74), lymph node
positivity (p=0.770) and NAC administration (p=0.13). Although
there was no statistical difference in NAC administration, there
was a prominent decrease in the COVID-19 period compared to
the pre-COVID-19 period (p=0.13). Table 2, the information of
patients who underwent RC due to MIBC before and during the
period of COVID-19 is given.

When patients with NIMBC and patients with MIBC were
compared in terms of the time between the onset of symptoms
and initial diagnosis during both periods, the MIBC duration
was 91.55+87.40 (3-365) days, while the NIMBC duration was
58.66+52.41 (1-180) days, a statistically significant difference
(p<0.001).

Discussion

The WHO declared COVID-19 a pandemic on March 11, 2020, and
the first official case in Turkey was detected on the same day.
Around the world, increasing numbers of beds and intensive care
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units have begun to be used for COVID-19 patients. Healthcare
workers and other resources were allocated to the fight against
the pandemic, causing many non-urgent operations to be
postponed. Curfews due to the COVID-19 pandemic, warnings
to stay home unless absolutely necessary, and people's concerns
about getting sick decreased the number of patients seeking
diagnosis and treatment in hospitals. The number of cancers
diagnosed during the COVID-19 period was significantly lower
than that in the pre-COVID-19 period (9,10). Tulchiner et al. (11)
reported that they observed a decrease in the diagnosis of newly
diagnosed BC in the first six months of the pandemic, and that
pre-pandemic diagnostic numbers were reached because of an
increase in diagnoses in the following six months. It is known
that men are more likely to contract COVID-19 than women and
are more likely to become severely ill. COVID-19 is more severe
in the elderly than in the young (12). Since BC is a cancer that
is more common in men and people over the age of 55, it was
expected that its diagnosis and treatment would be affected
during the COVID-19 period.

Tulchiner et al. (11) compared the one-year period before
COVID-19 with the first one-year period of COVID-19 and
reported that there was a decrease in the number of surgeries
for BC in the first 6-month period but no difference over the
entire year due to an increase in the following 6-month period.
In NIMBC patients, they found that tumor stage and grade
increased during the COVID-19 period compared to before. To the
best of our knowledge, this is the first study comparing the pre-
COVID-19 period and the first one-year period of the COVID-19
pandemic with regards to BC (11). In our study, when the pre-
COVID-19 period and the COVID-19 period were compared, we

found that the total number of BC-related surgeries performed
during the COVID-19 period decreased. It was observed that
this decrease was due to a decrease in the number of primary
TURBT procedures performed, especially for newly diagnosed
BC. There was no difference in tumor stage and grade in NIMBC
patients. Based on these results, we expect to see an increase in
the number of newly diagnosed patients and the diagnosis of
tumors of advanced stage and grade in Turkey.

Intravesical BCG induction and maintenance therapy in
high-risk NMIBC is an effective treatment that reduces the
recurrence and progression of BC (13,14). The latest urology
guidelines for the COVID-19 pandemic period recommend
that intravesical BCG therapy should not be delayed in high-
risk NMIBC (7). In terms of reducing the number of hospital
admissions during the COVID-19 epidemic, it has been reported
as an expert opinion that two, rather than three, doses of BCG
maintenance therapy can be administered for high-risk NMIBC
patients and that the treatment can be terminated in patients
receiving maintenance BCG therapy for more than 1 year (15).
A lower incidence and mortality rate of COVID-19 has been
reported in countries with high rates of BCG vaccination. It
is unclear whether exposure to intravesical BCG is protective
against COVID-19 (16). Akan et al. (17) compared the patient
group receiving BCG treatment for BC during the COVID-19
epidemic with the same age group not receiving BCG
treatment and reported that COVID-19 infection was more
common in patients receiving BCG treatment. They stated that
this may be due to recurrent hospital admissions during the
pandemic period. Intravesical BCG therapy in high-risk NMIBC
is an extremely effective treatment in reducing recurrence

Table 1. The information of of patients who underwent primary TURBT for NIMBC before and during the period of COVID-19

| Pre-COVID-19 | covip-19 p
Gender
Male 247 (90.1%) 171 (85.9%)
Female 27 (9.9%) 28 (14.1%) p=0.15
Age 66.34+10.65 66.82+11.81 p=0.64
Time between symptoms and TURBT (day) 63.19+52.9 (1-180) 59.82+58.97 (1-180) p=0.07
Primary TURBT stage
Ta 142 (51.83%) 102 (51.26%)
T 132 (48.17%) 97 (48.74%) p=09
Tumor grade
Low grade 132 (48.17%) 98 (49.249%)
High grade 142 (51.83%) 101 (50.76%) p=0.72
Intracavitary therapy (T1 tumor)
Yes 122 (92.42%) 82 (84.54%)
No 10 (7.58%) 15 (15.460%) p=0012
Total patients 274 199 p=0.001

TURBT: Trans urethral resection of bladder tumour, NIMBC: Non-muscle-invasive bladder cancer, COVID-19: Coronavirus disease-2019
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and progression, but it causes recurrent admissions of
patients to the hospital which, during the COVID-19 outbreak,
may be associated with a greater likelihood of exposure
to COVID-19. In our study, an increase was observed in the
number of patients who did not receive treatment during the
COVID-19 period compared with the pre-COVID-19 period.
This situation may have arisen because patients did not want
to make repeated visits to the hospital during the pandemic
period. This decrease in treatment may increase recurrence
and progression. Intravesical BCG therapy should be continued
with necessary precautions against COVID-19 being taken in
patients with high-risk NMIBC. Patients should be adequately
informed about the importance of treatment.

Tulchiner et al. (11) reported that the number of surgeries
performed for MIBC and tumor stage was not affected by
the COVID-19 period. Similarly, there was no change in the
number of surgeries for MIBC and tumor stage in the pre-
COVID-19 period and the COVID-19 period. Studies comparing
RC after NAC and RC alone in MIBC found improved patient
survival after NAC, and RC is recommended after NAC as a

standard treatment (18,19). Griffiths et al. (20) reported that
NAC increased 5-year survival by an average of 6%. In their
meta-analysis, Li et al. (21) compared RC after NAC and RC
alone and reported that there was no significant difference in
average survival. Tulchiner et al. (11) it has been reported that
the rate of NAC intake before RC was 50% before COVID-19
and decreased to 40% during the COVID-19 period, but there
was no difference between the two periods. Only 18 (12.86%)
of 140 patients treated for MIBC during the two-year period
included in our study underwent RC after NAC. Twelve of these
patients underwent the procedure during the pre-COVID-19
period, while 6 underwent the procedure during the COVID-19
period following NAC treatment. In our study, the number of
patients who accepted NAC treatment in MIBC was found to
be extremely low. Although not statistically significant during
the COVID-19 period, the number of patients receiving NAC
decreased by half. Although RC is the recommended treatment
following NAC for MIBC, it was observed that its use was
limited in practice due to its low effect on life expectancy and
side effects related to NAC. It was thought that there was a
decrease in the rate of NAC application due to the desire to

Table 2. The information of patients who underwent RC due to MIBC before and during the period of COVID-19

| Pre-COVID-19 | covip-19 p

Gender
Male 58 (84.1%) 65 (91.5%)
Female 11 (15.9%) 6 (8.5%) p=02
Age 66.3+9.56 64.96+8.04 p=0.36
Time between symptoms and TURBT (day) 103.8+102.01 79.65+69.05 p=0.6
TURBT stage before cystectomy
CIS 4 (5.8%) 6 (8.5%)
1k 19 (27.5%) 14 (19.7%) p=0.5
T2 46 (66.7%) 51 (71.8%)
NAC
Yes 12 (17.4%) 6 (8.5%)
No 57 (82.6%) 65 (91.5%) p=0.13
Time between TURBT or NAC and RC (days) 93.9+68.9 123.6+103 p=0.39
RC stage
TO 10 (14.5%) 12 (16.9%)
CIS 6 (8.7%) 3 (4.2%)
T 10 (14.5%) 11 (15.5%)

p=0.74
T2 16 (23.2%) 16 (22.5%)
T3 16 (23.2%) 14 (19.7%)
T4 11 (15.9%) 15 (21.2%)
Lymph node positivity
Yes 18 (26.1%) 17 (23.9%)

p=0.770
No 51 (73.9%) 54 (76.1%)
Total patients 69 7 p=0.86

chemotherapy

TURBT: Trans urethral resection of bladder tumour, NIMBC: Non-muscle-invasive bladder cancer, RC: Radical cystectomy, COVID-19: Coronavirus disease-2019, NAC: Neoadjuvant
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reduce hospitalizations due to the COVID-19 pandemic or the
infection concerns of the patients.

Boeri et al. (22) patients being studied with MIBC (cT2-T4) and
reported that a delay of more than 10 weeks after the last
NAC administration and RC resulted in worse outcomes for
cancer-specific and overall mortality. Similarly, EAU guidelines
recommend RC in MIBC to be performed within 12 weeks (7).
The time between the last TURBT or NAC and RC of the patients
included in our study was calculated as 108.96+89.06 days (8-
365). When the two periods were compared, it was observed
that the duration was longer in the COVID-19 period, although
there was no statistically significant difference between the
pre-COVID-19 period and the COVID-19 period. Note that the
time between TURBT or NAC and RC in the patients included
in the study is longer than in the existing literature, and this
may have negative effects on progression and overall survival.
Patients who are recommended to have RC due to MIBC
should be given sufficient information about NAC and the
importance of early intervention in terms of survival should
be explained.

When the time elapsed between the onset of symptoms and
diagnosis in all patients included in the study was compared,
it was observed that the time between symptom onset and
diagnosis was longer in MIBC than in NIMBC. This shows the
importance of early diagnosis in a disease such as BC, where
treatment changes according to the disease stage.

Our study is important because it is a multicenter study
examining the effect of the COVID-19 pandemic on the diagnosis
and treatment of BC in a 1-year period in Turkey and is the first
Turkish study on this subject. A review of the literature shows
that our study is the first to demonstrate that administration
of intravesical BCG therapy in NIMBC is adversely affected by
COVID-19.

Study Limitations

There were some limitations to our study. The study design
was retrospective and patients whose file information could
not be accessed were not included in the study. Therefore,
prospective studies with large BC patient populations will be
needed to understand the pandemic's effects on BC diagnosis
and treatment.

Conclusion

In our study, a decrease was found in the number of TURBT
procedures performed for primary BC due to the decrease in
hospital visits during the COVID-19 period. A decrease was
observed in the number of high-risk NIMBC patients receiving
intravesical BCG therapy during the COVID-19 period. Although
the guidelines recommended NAC before RC for MIBC, our
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results indicate that this recommendation was not followed
sufficiently.

The COVID-19 pandemic is ongoing, and it is clear that it has
adversely affected the diagnosis and treatment of BC in Turkey.
We predict that BC will be diagnosed at higher stages and
grades due to the ongoing pandemic situation.
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What’s known on the subject? and What does the study add?

Urine culture was recommended before any type of stone surgeries. The urine culture generally collected from bladder and infectious
complications could occurs even the bladder urine culture was negative. The studies suggested that bladder urine culture do not correlate
with pelvic urine culture and pelvic urine culture were better predictors for infectious complications and sepsis. However, the pelvic urine
culture could not collect routinely.

Our study demonstrated that preoperative bladder urine culture may not shows pelvic urine culture colonization and in patients with
preoperative hydronephrosis and low tomographic pelvic urine density prone to positive pelvic urine culture. Our study suggest that
preoperative antibiotic prophylaxis could be administered to patients who had preoperative hydronephrosis and low pelvic urine density.

A st aC T

Objective: There is no correlation between the preoperative bladder urine culture (PBUC) sensitivity test and the results of the renal pelvic urine
culture (RPUC) test.

Materials and Methods: A total of 129 patients who underwent f-URS included the study. Preoperatively, PBUC was collected in all cases, and
RPUC was taken when starting the surgery.

Results: In PBUC, there was growth in 25 (19.4%) patients and in RPUC, there were only in 35 (27.1%) cases. Preoperative tomographic urine density
at the renal pelvis [odds ratio (OR): 0.848, p<0.001], grade >2 hydronephrosis (OR: 18.970, p=0.001), and lower calyceal stone location (OR: 0.033,
p=0.017) were determined as independent predictive factors for RPUC growth. The ability of tomographic urine density to foresee positive RPUC
positivity was determined to be 0.858 (0.780-0.936). The tomographic urine density threshold for RPUC positivity prediction was 4.5, with 80%
sensitivity and 77.7% specificity.

Conclusion: PBUCs do not necessarily mean accurate colonization. Obtaining renal pelvis urine samples is important for managing postoperative
infectious complications. Patients that have preoperative hydronephrosis and nominal tomographic urine density could develop RPUC even if the
preoperative bladder urine samples are negative.

Keywords: Bladder urine culture, Renal pelvic urine culture, RIRS

Introduction PBUC indicates an increased possibility of postoperative
infectious complication development (1). However, infectious
The preoperative bladder urine culture (PBUC) test is a part  complications can occur even in the presence of prophylactic

of the generally applied procedure before any type of stone antibiotics and a negative PBUCs (2,3).
operation. Previous studies have shown that a positive
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The results of the PBUC susceptibility test and pelvic urine culture
(RPUC) analysis do not correlate well with each other (4). Growth
in RPUC has been shown to be a significant signal of infection
development following endoscopic operations (5). Despite
antibiotic treatment or preoperative antibiotic prophylaxis
(PAP), growth may occur in cultures taken intraoperatively, or
postoperative urinary tract infection may develop depending on
factors such as obstruction and antimicrobial resistance in the
urinary system (6,7). If the type of the bacteria in the upper
urinary system can be predicted before the operation using
any method, patients can be treated with a more appropriate
antibiotic or appropriate prophylaxis before the intervention/
operation. While the American Urological Association (AUA)
guidelines suggest that PAP should be applied to all patients
to reduce urosepsis after flexible ureterorenoscopy (f-URS),
the European Association of Urology (EAU) recommends that
it should only be given to patients with a high risk of infection
(8-10). The role of cultures taken during f-URS has not yet
been fully revealed. Sepsis is the most terrifying infectious
complication of f-URS that may result in intensive care unit
hospitalization and even mortality. In case of post-operative
fever and/or sepsis, a positive culture which was obtained from
the renal pelvis is critical for arranging proper antibiotherapy.

In this study, we evaluated the disagreement between
preoperative PBUC analysis and RPUC obtained at the outset
of the f-URS operation and determined the predictability of a
positive RPUC based on associated preoperative markers.

Materials and Methods

After obtaining the approval of the ethics committee
(01.04.2021.01), a retrospective analysis was conducted based on
a database that was prospectively collected from 129 patients
who received f-URS on renal and proximal ureteral stones in two
different medical facilities from 2017 to 2020. All the patients
were evaluated preoperatively using 64-detector non-contrast
computed tomography (NCCT). The renal pelvis urine density
[hounsfield units (HU)] of the patients with hydronephrosis was
measured using the technique described by Basmaci and Sefik
(11). Wall thickness at the location of the stones in the proximal
ureter and pelvis was measured and recorded as defined by Sarica
et al. (12). Stone parameters evaluated consisted of number,
size (measured as the longest diameter of the stone in NCCT
in axial or reconstructed coronal planes), and CT attenuation
value. Patient data obtained included age, gender, body mass
index, history, physical examination findings, and specific
comorbidities. PBUC and RPUC were performed using 5% sheep
blood agar and eosin-methylene blue agar and incubated at 37
°C for 18-24 h. The results are evaluated (13,14). The bacterial
growth of >105 cfu/mL was determined as positive.

PBUC was obtained from the patients, and if negative,
intravenous cefazolin was administered as PAP with the
induction of anesthesia according to the EAU quidelines
(9). In the case of a positive PBUC, the operation was not
performed until a negative PBUC was achieved with appropriate
antibiotherapy. Patients with a previous history of urological
operation, urinary system catheterization, or congenital urinary
system anomalies, patients using corticosteroid drugs, and cases
in which a Double-J (DJ) stent was placed for passive dilation
were excluded from the study.

All operations were performed by experienced surgeons in the
lithotomy position under general anesthesia. First, ureteroscopy
was performed using a semirigid ureteroscope (8 Fr; Karl Storz,
Tuttlingen, Germany) to provide active dilatation and place a
guidewire. At this stage, approximately 10 cc of available urine
sample was taken from the renal pelvis for the RPUC analysis.
Cultures were obtained with a semi-rigid ureterorenoscopy
for proximal ureter stones either after the stone was slightly
broken or pushed into the pelvis. In other cases, cultures were
obtained using a flexible ureterorenescope after it reached the
pelvis. If the stone did not allow the progression of ureteroscopy
or guide wire through the ureter, these patients were excluded
from the study. Also, if the stone was only slightly broken, or
if the stone could be pushed into the pelvis then, the culture
was taken at that stage. Afterwards, according to the surgeon's
preference for all procedures, a ureteral access sheath (UAS)
(Flexor 9.5/11.5Fr or 12/14Fr, Cook Medical Bloomington, IL,
USA, Navigator 11/13Fr, Boston Scientific, Natik, MA, USA)
was placed over the guidewire under fluoroscopic control.
However, we prefer not use UAS mostly. Also, in cases where
UAS could not be placed, the flexible scope was back-loaded
over a guidewire and procedure was performed. If the flexible
ureteroscope could not reach the kidney, a DJ stent was placed
and the procedure was postponed by 2 weeks. In all patients,
f-URS was performed using a flexible ureteroscope (Flex-X2, Karl
Storz Endoscope, Tuttligen, Germany) and a 200/273-micron
Holmium laser lithotriptor. The procedure was terminated
after stone-free status was confirmed by both ureteroscopic
inspection and fluoroscopy (leaving only ungraspable gravel or
fragments <2 mm), in cases of bleeding, or if deemed necessary
by the surgeon. To minimize perioperative complications, the
operation was stopped if 120 min. elapsed. At the end of the
operation, a DJ stent or a ureteral catheter was placed according
to the surgeon's preference. On the first postoperative day, the
patients were discharged if there was no hematuria or fever.

Statistical Analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS) version 23 for Windows. Categorical
data are presented as numbers and percentages. The compliance
of continuous data with a normal distribution was evaluated
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with the Shapiro-Wilk test. Continuous data conforming to non-
normal distribution was presented as median and interquartile
range (IQR) values. Pearson's chi-square or the exact test was
used in the comparison of categorical data. The Mann-Whitney
U test was used in the comparison of continuous variables.
Univariate regression analysis was performed to evaluate the
factors associated with a positive pelvis urine culture, and the
parameters that were found to be significant at this stage were
further examined using the multivariate analysis. A value of
p<0.05 was considered statistically significant.

Results

Demographic Data

The characteristics of the patients and stones are shown in
Table 1. The median age of the patients was 69 years, and the
female/male ratio was 61 (47.3%)/68 (52.7%). The median stone
size and median stone density (HU) were 90 mm? and 1,039,
respectively. The most frequent primary location of the stones
was the pelvis (35.7%) stones. The median operation time was 65
minutes. While postoperative stents were placed in 77.5% of the
patients, a ureteral catheter was required in 9.3%. The stone-
free rate was 69.7%. Seven (5.4%) patients had postoperative
fever, and one (0.7%) developed sepsis.

Group Comparisons

The frequencies and rates of microorganisms grown in urine
cultures are presented in Table 2. The PBUC analysis revealed
positivity in 25 (19.4%) patients, and the most common
microorganism was identified as Escherichia coli (9.3%).
According to the perioperative RPUC, 35 (27.1%) patients
had growth. Pseudomonas aeruginosa (10.1%) was the most
common organism identified in the RPUC analysis. When
the bacteriological analysis results of RPUC and PBUC were
compared, it was observed that the same organism was isolated
only from seven patients (14.3%). Growth was detected in both
the pelvic and urinary cultures of 12 (24.5%) patients.

Table 3 presents a comparison of the factors associated with a
positive RPUC. A higher rate of growth was seen in the RPUC
of patients with preoperative hydronephrosis (p<0.001). The
ureteral wall was found to be thicker in RPUC-positive patients
(p<0.001). The presence or absence of growth was evaluated
according to stone location, and the subgroup analysis revealed
less growth in lower, middle and upper pole stones while
multicalyceal stones had significantly greater growth (p=0.011).
Increased stone size and decreased preoperative tomographic
urine density (HU) were associated with a positive RPUC
(p<0.001 for both).

The multivariate analysis of factors associated with a positive
RPUC and postoperative fever is shown in Table 4. Multivariate
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logistic regression was used to evaluate potential signals
for predicting a positive RPUC. Preoperative tomographic
urine density [odds ratio (OR): 0.848, p<0.001], grade >2
hydronephrosis (OR: 18.970, p=0.001) and lower calyceal
location (OR: 0.033, p=0.017) were found to be independent
predictive markers for a positive RPUC. Receiver operating

Table 1. Demographic parameters

Value
Age? 69.0 (66.0-72.0)
BMI? 25.4 (23.5-27.6)
Female 61 (47.3%)
Gender®
Male 68 (52.7%)
. Absent 100 (77.5%)
History of ESWL®
Present 29 (22.5%)
Metabolic Absent 88 (68.2%)
syndrome® Present 41 (31.8%)
Lower pole 20 (15.5%)
Middle pole 5 (3.9%)
Stone location® Upp-er pole > 5.9%)
Pelvis 46 (35.7%)
Proximal ureter 26 (20.1%)
Multiple calyxes | 27 (20.9%)
None 45 (34.9%)
Preoperative Grade 1 59 (45.7%)
Hydronephrosis® | Grade 2 22 (17.1%)
Grade 3 3 (2.3%)
Ureteral wall thickness® (mm) 1.90 (1.7-2.4)
Preoperative tomographic urine 6.0 (-4.0-9.0)

density? (HU)

Stone density? (HU)

1039.0 (751.0-1223.0)

Stone size? (mm?)

90.0 (80.0-130.0)

None

17 (13.2%)

Postoperative
stent®

Ureteral catheter

12 (9.3%)

Double-J stent

100 (77.5%)

None

121 (93.7%)

_ Fever 7 (5.4%)
Postopera_tlvel:) Perforation 0
complication

Sepsis 1 (0.7%)

Death 0
Operation time? (min) 65.0 (50.0-70.0)
Hospitalization date® (day) 2.0 (2.0-3.0)

Absent 90 (69.7%)
Residual

0

fragment® Present 14 (10.8%)

CIRF 25 (18.6%)

aData expressed as median and interquartile range.
“Data expressed as count and frequency, BMI: Body mass index, ESWL: Extracorporeal
shock wave lithotripsy, HU: Hounsfield unit, CIRF: Clinically insignificant residual

fragment, min: Minute
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characteristic analysis was used to evaluate the predictive
ability of tomographic urine density for determining positive
RPUC. The threshold for tomographic urine density in predicting
RPUC positivity was determined to be 4.5 with a sensitivity of
809%, specificity of 77.7% and an area under the curve of 0.858
(0.780-0.936) (Figure 1).

Additionally, in univariate analysis; increased age, prolonged
operation time, decreased preoperative tomographic urine
density in CT, increased hydronephrosis grade and stone size,
multicalyxial stone location, positive RPUC and UAS usage
were statistically significantly associated with postoperative
fever. There was no significant correlation between PBUC
and postoperative fever. In the multivariate analysis, only the
operation time was found as an independent prediction factor
(OR: 1.149, p=0.037).

Discussion

PBUC analysis is a standard procedure performed before any
stone surgery and is very important for selecting patients
undergoing f-URS to receive prophylaxis and for predicting the
risk of postoperative infection complications (1,5). In a previous
meta-analysis, a single preoperative antibiotic dose was shown
to reduce postoperative pyuria and bacteriuria, but it did not
statistically significantly reduce postoperative urinary tract
infections (15). Theoretically, the effect of PAP is considered
to prevent the spread of bacteria during the stone operation;

ROC Curve

Sensitivity

0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Figure 1. Receiver operating characteristic (ROC) curve plot of pelvis urine
density in predicting pelvis culture positivity (AUC: 0.858)

however, the actual efficacy of this application remains
uncertain. In our study, PBUC growth was present in 19.4%
of the patients. Although there was no growth in the post-
treatment control cultures of these patients, it was observed
that bacteriuria persisted in RPUC in 27.1%. Considering this
information, it has been deemed necessary to establish proper
prophylaxis and treatment strategies in patients with a positive
PBUC to prevent infectious complications. The AUA guidelines
recommend PAP to all patients to reduce urosepsis after f~-URS
while EAU states that PAP is indicated only for those with a high
risk of infection (8-10).

In another previous study, the efficacy of PAP and preoperative
antimicrobial treatment were compared using the cultures
taken intraoperatively, and growth was found in intraoperative
cultures in only 3.2% of the patients who were negative for
PBUC and were administered PAP. In the same study, 43.3%
of the cultures taken intraoperatively from patients with a
positive PBUC had growth despite appropriate antibiotherapy;
i.e, an existing or different microorganism managed to
survive. That study demonstrated the efficacy of preoperative
antimicrobial therapy to be 71.6% (16). In our study, we
found that growth in pelvic urine culture in some patients
is different from bladder urine culture. Previous studies, the
reason for this is not fully explained. We think that the growth
of different microbial cultures can be caused by urinary
obstruction, biofilm, or antimicrobial resistance, inadequate
or inappropriate antimicrobial and prophylaxis usage. Even
though we sterilized our reusable f-URS before each operation,
we believe that it is still possible that there can still be residual
microorganisms that remain in the device and that may be the
source of positive RPUC cultures that we examined in some
patients.

Table 2. Bacteriological analysis of culture
None 104 (80.6%)
Escherichia coli 12 (9.3%)
Pseudomonas aeruginosa | 6 (4.7%)

Preoperative Staphylococcus aureus 1 (0.8%)

bladder urine

culture® Enterecocus 4 (3.1%)
Proteus mirabilis 0
Klebsiella 1 (0.8%)
Candida albicans 1 (0.8%)
None 94 (72.9%)
Escherichia Coli 6 (4.7%)

) ) . Pseudomonas aeruginosa | 13 (10.1%)

Eiirr:(épcel:ftﬂ::bpelws Staphylococcus aureus 4 (3.1%)
Enterecocus 9 (7.0%)
Proteus mirabilis 1 (0.8%)
Klebsiella 2 (1.6%)
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Table 3. Comparison of the patients with and without a positive pelvis urine culture

Pelvis urine Pelvis urine _val
(Negative) (Positive) p-value
Agea (years) 69.0 (66.0-71.0) 69.0 (65.0-74.0) 0.686#
BMI’ 25.4 (23.1-27.5) 25.8 (23.9-29.0) 0.176#
Female 48 (51.1%) 13 (37.1%)
Gender® 0.159*
Male 46 (48.9%) 22 (62.9%)
. Absent 72 (76.6%) 28 (80.0%)
History of ESWL® 0.680"
Present 22 (23.4%) 7 (20.0%)
i Absent 66 (70.200) 22 (62.9%)
Metabolic syndrome® 0.425*
Present 28 (29.8%) 13 (37.1%)
Lower pole 19 (20.2%)? 1 (2.8%)°
Middle pole 5 (5.3%)? 0?
Upper pole 5 (5.3%)? 0°
Stone location® pp. P 0.010"
Pelvis 33 (35.1%)? 13 (37.1%)?
Proximal ureter 18 (19.19%)? 8 (22.8%)?
Multiple calyxes 14 (14.8%)? 13 (37.1%)°
No 79 (84.0%) 25 (71.4%) 0.107*
UAS usage
Yes 15 (16.0%) 10 (28.6%)
None 80 (85.19%)? 24 (68.6%)°
Escherichia coli 9 (9.6%)? 3 (8.6%)?
Pseudomonas aeruginosa 3 (3.29%)? 3 (8.6%)?
. . Staphylococcus aureus 0? 1 (2.9%)? .
Preoperative bladder urine culture® 0.026
Enterecocus 1 (1.1%)? 3 (8.6%)"°
Proteus mirabilis 0? 0?
Klebsiella 0? 1 (2.9%)?
Candida albicans 1 (1.1%)? 0?
None 43 (95.5%) 2 (4.5%) <0.001*
Preoperative hydronephrosis® Grade 1 45 (76.3%) 14 (23.7%)
>Grade 2 6 (24.0%) 19 (76.0%)
Preoperative tomographic urine density’ (HU) 8.0 (6.0-11.0) -7.0 (-10.0-3.0) <0.001*
Stone densitya (HU) 1092.0 (800.0- 950.0 (728.0-1150.0) | 0.078*
1250.0)
Stone size’ (mm?) 90.0 (80.0-110.0) 110.0 (90.0-190.0) <0.001%#
None 92 (97.8%) 29 (89.2%)
Fever 2 (2.2%) 5 (14.3%)
Postoperative complication® Perforation 0 0 0.006"
Sepsis 0 1 (2.9%)
Death 0 0
Preoperative white blood cell count’ (103/pL) 8.0 (6.7-9.8) 7.9 (6.3-9.0) 0.401*
Preoperative neutrophil count’ (10%/pL) 4.3 (3.6-6.1) 4.2 (3.8-5.8) 0.824*
Operation time’ (min) 60.0 (45.0-70.0) 70.0 (60.0-75.0) 0.003*
Hospitalization date’ (day) 2.0 (2.0-3.0) 2.0 (2.0-4.0) 0.379*
Absent 68 (72.3%) 22 (62.9%)
Residual fragment® Present 8 (9.0%) 6 (17.1%) 0.352*
CIRF 18 (19.1%) 7 (20.0%)

“Data expressed as median and interquartile range.

®Data expressed as count and frequency, *Pearson chi-square test, # Mann-Whitney U test.
“Fisher's exact test, Bold values indicate statistical significance, BMI: Body mass index, CIRF: Clinic insignificant residual fragment, HU: Hounsfield unit
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He et al. (17) administered cefuroxime PAP for three days
preoperatively to patients without preoperative urine culture
growth and observed reduced growth in RPUC. The authors
emphasized that preoperative antibiotic administration
should be adjusted according to the risk level and suggested
that RPUC showed bacterial colonization more effectively.
In our study, we determined that even if the patients with a
positive PBUC were treated, some had growth RPUC. However,
PBUC positivity is not an independent predictive factor for
the possibility of growth in RPUC. The efficacy of PAP or
antimicrobial treatment before surgery was limited against
bacteria that we could not detect preoperatively. Therefore, we
consider that even if PBUC is negative in patients scheduled
to undergo f-URS, we should be prepared for the possibility of

a positive RPUC in some patients to ensure that appropriate
antibiotherapy is started promptly to prevent alarming
complications, such as sepsis.

The literature shows that there is significant growth in
intraoperative cultures in patients with renal stones and a
history of obstructive pyelonephritis (16). In our study, a
statistically significant relationship was found between
stone location and the presence of hydronephrosis and
RPUC positivity. If a stone is in a location that can cause
hydronephrosis (e.g., pelvis andfor proximal ureter), it can
explain a higher rate of growth in RPUC. In patients with
urinary system obstruction, infection or bacterial colonization
in the upper urinary tract may continue even in the presence of

Table 4. Factors affecting renal pelvis urine culture positivity and postoperative fever

2Renal pelvis urine culture positivity OR 95% €l p
Lower Upper

PBUC 2.191 0.532 9.026 0.278

Stone size, mm? 1.003 0.994 1.014 0.494

Stone density, HU 0.999 0.997 1.001 0.425

Preoperative tomographic urine density, HU 0.848 0.782 0.919 <0.001

Stone location

Other Ref

Lower calyx 0.033 0.002 0.543 0.017

Multiple calyxes 1.823 0.401 8.286 0.437

Preoperative hydronephrosis

Grade 0 Ref

Grade | 0.624 0.148 2.629 0.660

Grade Il 18.970 3.406 105.657 0.001

®Postoperative fever

Age, years 1.031 0.886 1.200 0.692

Preoperative tomographic urine density, HU 0.920 0.770 1.100 0.362

Preoperative hydronephrosis

Grade 0 Ref

Grade | 0.122 0.001 10.204 0.352

Grade Il 0.408 0.019 8.535 0.563

Stone size, mm? 1.011 0.984 1.039 0.429

Stone location

Other Ref

Multiple calyxes 1.205 0.064 22.526 0.901

Operation time, min 1.149 1.008 1.309 0.037

PBUC 0.168 0.004 6.609 0.341

RPUC 10.188 0.145 713.392 0.284

UAS usage 0.397 0.021 7.624 0.540

culture, UAS: Ureteral access sheath

#: Variable(s) entered on step for Renal pelvis urine culture positivity: Preoperative urine culture, Stone size, Stone density, Preoperative pelvis urine density, Stone localization,
Preoperative hydronephrosis, °: Variable(s) entered on step for Postoperative fever: Age, Preoperative tomographic urine density, Preoperative hydronephrosis, Stone size, Stone location,
Preoperative urine culture, Renal pelvis urine culture, OR: Odds ratio, Cl: Confidence interval, HU: Hounsfield unit, RBUC: Preoperative bladder urine culture, RPUC: Renal pelvic urine
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a negative PBUC. Other studies have revealed that in addition
to the degree of hydronephrosis, the thickness of the ureteral
wall surrounding the stone may also increase. A significant
association between ureteral wall thickness (UWT) and
degree of obstruction has been demonstrated, and a possible
predictive value has been presented (18,19). Sarica et al. (12)
found the cut-off value of UWT to 3.35 mm and they were
not unable to place a DJ stent in patients with a value over
this threshold. The authors considered that if the guidewire
required for the DJ insertion could not reach the proximal of
the stone, the urine sample obtained preoperatively would
also not be sufficient for the culture analysis. Impacted
stones have indirect NCCT findings, including changes in
UWT, degree of hydronephrosis, and fluid collection around
the kidney (20). Another study revealed that the thickness
of the wall immediately surrounding the stone depends on
the time elapsed and the degree of inflammatory reactions
that occur (21). In our study, the wall tissue thickness at the
proximal ureter and/or pelvis was higher in patients with
RPUC growth. However, due to being a confounding factor in
the multivariate analysis, it was excluded in the model.

The literature demonstrates that 10.1% of the patients with a
negative PBUC were positive for RPUC, but these patients also
did not show any signs of infection (4). Basmaci and Sefik (11)
reported that at a cut-off value of 0, renal pelvis HU had 100%
sensitivity and 96% specificity for a positive RPUC. In our study,
the HU value was found to be lower in the RPUC group. We
certainly do not claim that it is possible to definitively determine
the presence of RPUC growth by examining HU. However,
we consider that in patients examined for stone disease and
planned to undergo f-URS, pelvis HU can predict RPUC growth,
and thus help identify those that require wider-spectrum PAP
and a closer follow-up in the postoperative period. We think
that a low HU value in patients with RPUC growth may be due
to bacterial burden colonizing in that location, fragmented
urine, and/or increased urine density.

In previous studies, the percentage of patients with fever and
sepsis was reported as 4.4% and 0.7%, respectively, after f-URS
(3,22). We observed postoperative fever in 7 patients (5.4%) and
sepsis in 1 patient (0.7%) during the study. In the literature, high
stone burden, long operation time, positive preoperative culture,
presence of diabetes mellitus, presence of renal abnormalities
were identified to influence the infection risk following f-URS
(5,22,23). In our study, we found that the operation time was the
only predictive factor for postoperative fever. Glinseren et al.
(23) showed that f-URS operations can be held safely for as long
as 83 minutes. We think that as the operation time increases,
intrarenal pressure protective mechanisms (pyelo-tubular,
pyelo-venous, pyelo-sineous, and pyelo-lymphatic) might
become less effective and give way to infections. However, it
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might be inaccurate to claim that the operation length is the
only reason for infection. In our study, we only obtained RPUC
perioperatively. We didn't find any correlation between that and
fever in our multivariate analysis. However, we think that if we
obtained stone cultures perioperatively, we might have found
it to be a significant predictor of infection. Thatis because we
think that there might be microorganisms colonized inside the
stones, which might have spread after the fragmentation and
caused an infection.

Study Limitations

This study has certain limitations. First, it was a retrospective
study and had few patients. Another important limitation
of our study is that we didn't compare intraoperative urine
cultures with postoperative samples. The main goal of our
study was to demonstrate that urine cultures obtained from
obstructed upper urinary system obstruction cases may not
always reflect an accurate picture. Therefore, we excluded
postoperative urine cultures in our study. Second, the chemical
analysis of the stones was not undertaken. Third, this study was
not conducted with a single-use f-URS. The reason for PBUC
and RBUC to show different microbial growth can be device
contamination despite sterilization procedures. Fourth, stone
cultures were excluded from the study. Although the effect
of PAP and preoperative antimicrobial treatment remains
uncertain, it is essential to identify high-risk patients, take
an intraoperative culture and perform infection control more
carefully according to the results to prevent serious infection
complications. Therefore, well-designed prospective studies
with larger case series must confirm the results of the current
study.

Conclusion

Preoperative PBUC may not represent true colonization;
therefore, preoperative PAP administration should be adjusted
according to the individual risks of PBUC-negative patients.
Obtaining renal pelvis urine culture is important for managing
postoperative infectious complications. Even if PBUC is negative,
it should be kept in mind that there may be growth in RPUC in
cases where preoperative hydronephrosis and low tomographic
urine density were present.
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A Rational Solution for Megaureter in Infants with Solitary Kidney:
Temporary Loop Cutaneous Ureterostomy
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What’s known on the subject? and What does the study add?

In patients with solitary kidneys, it is essential to prevent further possible bladder problems in order to decrease the risk for renal insufficiency.
By performing this technique in patients with ureterovesical obstruction and solitary kidney, we can protect the kidney from possible side
effects and bring the patient to the last treatment age while maintaining the bladder cycle and development.

Abstract EEEEEETTTTTTTTT——————

Objective: To define and discuss the new concept which using loop cutaneous ureterostomy (LCU) in patients with obstructing megaureter and
solitary kidney.

Materials and Methods: Two patients with solitary kidney with obstructive pattern were included. Both patients underwent LCU within the 1<
month to reduce the obstruction and to relieve the pelvicaliceal system. Thereafter, parents were taught to dilate the ureter and irrigate the bladder
with sterile saline by a disposable 6F catheter via antegrade fashion through the distal ureter. Initially, 10 cc saline was used once a day, then it
was increased to 20 cc once a day after 2 months. When the bladder capacity was sufficient (50 mL capacity at the 6" month or by cystoscopic
evaluation intraoperatively), we performed undiversion with ureteroneocystostomy and Double-J-stent placement.

Results: Ureterorenal dilatations were followed-up by ultrasonography and renal function tests. No bladder dysfunction and renal insufficiency
were observed during follow-up. At the postoperative controls, patients’ renal function tests were compatible with their ages and they had no
voiding dysfunction.

Conclusion: Patients with solitary kidney and obstructing megaureter require urgent diversion. After diversion, bladder cycling is required to
prevent bladder dysfunction by protecting and developing bladder capacity. Using this concept, the kidney can be protected from further damage
and treatment can be finalized around 6 months of age with minimum morbidity.

Keywords: Megaureter, solitary kidney, bladder cycling, urinary diversion

By using loop CU in patients with obstructing megaureter
and solitary kidney, we intended to protect the kidney from
possible adverse effects and finalize the treatment earlier while

Introduction

Ureteral  reimplantation in  patients  with  massive

hydroureteronephrosis (HUN) has technical limitations infants
due of low bladder capacity and carries the risk of deteriorating
bladder development (1-3). Therefore, a temporary loop or end
cutaneous ureterostomy (CU) is easy to perform and effectively
provides the decompression of the system (4,5). If remains
untreated, it can lead to end-stage renal failure; especially in
patients with a solitary kidney.

maintaining bladder cycling and development. This article aims
to define and discuss this new concept.

Materials and Methods

Two patients with a solitary kidney and megaureter with
obstructive pattern were included. Patients were intervened
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after urosepsis. In both cases, we tried and failed to pass
a guide wire up to the kidney using endoscopic approach.
Both patients underwent loop CU (LCU) within the 1% month.
Bladder irrigation was performed by professionals, on the first
postoperative day and by the family under the supervision of
professionals on the other days. After that, parents were taught
to dilate the ureter and irrigate the bladder with sterile saline
by a disposable 6F catheter via antegrade fashion through the
surgically dissected and dilated distal ureter (Figures 1,2). We
consider that we reached capacity as soon as the baby became
restless and started crying. It was almost a rule that each time
the baby reached that state he/she started to urinate. Initially,
10 cc saline was used once a day, then it was increased to 20
cc once a day after 2 months. When the bladder capacity was
sufficient (50 mL capacity at the 6™ month or by cystoscopic
evaluation intraoperatively), we performed undiversion

with ureteroneocystostomy (UNC) and Double J-stent (DJS)

Figure 1. Loop cutaneous ureterostomy in first patient

Figure 2. Bladder irrigation with sterile saline by a disposable 6F catheter via
antegrade fashion through the distal ureter

placement. The patient was followed-up by ultrasonography
(USG) and renal function tests. urinary tract infection did not
develop in either patient after surgery. No bladder dysfunction
or renal insufficiency was observed during follow-up. This study
was approved by the local ethical committee (GO-18/267).

1st patient: Female.

She was diagnosed with antenatal hydronephrosis (HN) before
birth and uterine didelphys, right renal agenesis. Grade 4 HUN
was detected by USG on the postnatal 4™ day. We performed
loop CU on the patient whose findings were compatible with
ureterovesical (UV) stenosis on cystourethroscopy performed at
the 4" week. After surgery, bladder cycling was initiated. At
the age of 4 months, we performed undiversion with Cohen
UNC and DJS placement. At the age of 1 year, serum creatinine
level was 0.4 mg/dL and clinically asymptomatic grade 2-3 HN
was present on USG. At the age of 3 years, serum creatinine
level was 0.48 mg/dL, no reflux was detected on voiding
cystourethrography and renal emptying was sufficient on
retrograde pyelography.

2" patient: Male

He was diagnosed with antenatal HN and right renal agenesis.
Left HUN was detected by USG and serum creatinine level was
0.5 mg/dL on the 5% day after birth. After detecting the findings
compatible with UV stenosis on cystourethroscopy performed
at the 1% month, we performed loop CU. After surgery, bladder
cycling was initiated. At the age of 6 months, we performed
undiversion with Cohen UNC and DJS placement. At the age
of 1 year, serum creatinine level was 0.5 mg/dL and clinically
asymptomatic grade 3 left HN was present on USG. Grade 2 left
HN was detected and serum creatinine level was 0.34 at the age
of 2 years. In the final control at the 13" year of age, serum
creatinine was 0.48, and grade 3 residual left HN persisting. The
patient is voiding without any residual urine and has no voiding
dysfunction.

Discussion

The placement of a nephrostomy catheter is easy to perform and
has low complication rates, keeping the nephrostomy tube for
long-term is technically difficult and there is increased risk of
infection (6). Cutaneous diversion of the ureter is the preferred
method when prolonged drainage is required in patients with
obstructed megaureters. CU is a safe and effective procedure to
decompress the system (4).

The placement of a JJ stent is technically challenging and
often impossible endoscopically in the infants, requires open
intervention and carries a high risk of infection (7). Endoscopic
treatment is also technically limited because of the size of the
child and the ureter (8,9).
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Jayanthi et al. (10) reported further bladder dysfunction in 25%
of patients who underwent mandatory cutaneous diversion. In
similar studies, bladder diversions reduce bladder capacity and
compliance (11). The capacity begins to decrease in long-term
dysfunctional bladders. Especially in infants who have immature
and still-developing bladder dynamics, bladder dysfunction
may lead to some voiding problems in older ages. Our method
included regular cycling with saline to provide a bladder
rehabilitation because of the disabled bladder. Similarly, the
lack of fully developed bladder capacity makes the undiversion
technically and functionally difficult.

Refluxing ureteral reimplantation technique for the
obstructive megaureter was defined by Lee et al. (12). The
technique is much more complex especially in a new born.
Moreover, this technique is also not well defined and doing
a reimplantation on the dome of the bladder is not only
reflux persists but there is a risk of distal kinking when the
bladder is full. Moreover, we are not sure which is better
for bladder dynamics, as there is a continuous high grade
reflux increasing the bladder load and therefore the volume.
One can argue that this may actually have more long-term
problems as there has been one surgery on the bladder much
earlier in life and the bladder physiology could not yet be
considered as normal.

Obstructed megaureter of a single system is a very rare
condition, which requires some unique, challenging and
often individualized management and both patients were
clinically suitable candidates for this procedure. The main
challenge is of course to maintain the bladder cycling and
function once the single ureter is diverted. We performed
undiversion as early as possible in our 2 patients to prevent
the bladder capacity and compliance from reducing. Although
bladder cycling prevents the bladder capacity from reducing,
it is not completely sufficient because it is not permanent
and natural. We did immeasure the pressure but monitored
how baby reacted to the fillings while in discomfort or when
crying. We consider that we reached capacity as soon as the
baby became restless and started crying. It was almost a rule
that each time the baby reached that state he/she started to
urinate. Therefore, it was difficult and probably unreliable to
measure of pressure and we relied on signs and occurrence of
voiding when the capacity is reached. If the capacity is not
sufficient the frequency of daily installations can be increased.
In patients, particularly with solitary kidneys, it is essential to
prevent further possible bladder problems order to decrease
the risk of renal insufficiency.

The main advantage of this approach is that the initial procedure
(LCU) is easy and later can be followed with another easy and
standard procedure (reimplantation) after the ureteric diameter
has down-sized. The second procedure can be performed as
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soon as the ureteric dilatation has gone down and the bladder
capacity is within acceptable volumes. It is difficult to name
what period is needed before reimplantation we could do that
at 4 and 6 months. Therefore, based on this experience, we
believe it can be done before or around 6 months as a definitive
procedure.

The preservation of existing renal functional reserves is
critical in patients with solitary kidney. After diagnosis,
urinary diversion should be performed as soon as possible to
reduce the system pressure. Prophylactic antibiotics should be
administered to protect patients from possible infections. The
frequent follow-up is essential after surgery to be alert for
possible complications.

Study Limitations

The main limitations of this study are the retrospective nature,
the lack of randomization and the small number of patients.
It cannot be evaluated clearly that the capacities will be
affected and whether the dysfunction will occur if cycling
is not performed. However, we think that bladder cycling
improves the bladder capacity and the patients, for this
reason, are not adversely affected in their future life. Another
limitation is the inability to perform a standard evaluation
such as voiding cystourethrography and MAG-3 scan for the
prenatal HUN because these patients were hospitalized with
urosepsis in the neonatal period and urgent urinary diversion
was planned.

Conclusion

Patients with solitary kidneys and an obstructing megaureter
require urgent diversion. After a diversion, bladder cycling must
prevent bladder dysfunction by protecting and developing
bladder capacity. Using this concept, in clinically appropriate
patients, the kidney can be protected from further damage
and treatment can be finalized around 6 months of age with
minimum morbidity.
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Do High-Power Lasers Reduce Operative Time for Ureterorenoscopy?
A Comparison of Holmium Lasers in An Australian Tertiary Centre
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What’s known on the subject? and What does the study add?

There is some laboratory-based evidence that high-powered laser systems destroy stones more effectively than low-power laser systems.
However, whether this translates clinically is unknown, as direct clinical comparisons are absent from the literature. This study provides a
direct comparison of the two laser systems.

A DSt a C T

Objective: Holmium lasers are an effective endoscopic treatment for renal stones. Although laboratory studies have demonstrated reduced
destruction times for high-power lasers, clinical evidence is lacking. Operative times for ureterorenoscopy (URS) were investigated by comparing
high- and low power lasers in a general hospital setting.

Materials and Methods: An audited review was conducted of 354 patients who underwent URS over a two-year period at two hospital sites using
high- or low power laser. Operative time, stone characteristics, disposable equipment, s use of dusting, complications and stone-free rates were
recorded. Linear regression was used to model the relationship between laser type and theater time. Univariate analysis was performed to determine
other factors associated with increased operative time.

Results: Mean operative time was 61.9 minutes. No significant difference between sites [0.40, p=0.88, confidence interval (Cl) -4.9-5.8] was found,
including following the exclusion of large stones (>20 mm). Stone size categories analyzed separately showed reduced operative times for larger
stones when using high-power laser. Basket use (8.4, p=0.002, Cl 3.06-13.65) and increasing stone size (6.9, p<0.005, Cl 3.4-10.4) were associated
with increased operative time. Complications and stone-free rates did not vary between sites.

Conclusion: High-power laser was not associated with reduced total operative time in this cohort, although there was a trend toward this for larger
renal calculi. Further delineation by surgeon expertise would be useful to determine whether high power laser is generally advantageous in the
clinical setting. In training hospitals, any differences may be obscured by other factors.

Keywords: Ureterenoscopy, endoscopy, operative time

of theater time will be key to minimizing the cost of endoscopic
stone treatments in coming years (3).

Introduction

Holmium lasers came into use in the 1990's and have proven
to be cost effective, safe and effective treatment of ureteric
and renal stones (1). Endoscopic interventions currently account

Holmium lasers come in various guises with wattage (W)
representing the main point of difference. Laser settings for

for the largest proportion of stone procedures conducted in
Australia (2). Renal stone disease in Australia, as in other western
countries, is a significant and increasing financial burden (3)
that will need to be managed across public and private sectors
in coming years. The use of equipment associated with fewer
complications, maximal stone clearance and efficient utilization

stone destruction are relatively limited when using low-powered
lasers (4). 10-20 W systems can be used to fragment stones,
resulting in multiple particles (5). Large fragments often require
basket retrieval and access sheath insertion, both of which add
to operative time, procedure cost and potential complications
including ureteric damage (6).
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High-power lasers can deliver more energy (up to 120 W) at
higher frequencies. This allows more variation in laser settings,
including the ability to dust stones with low-power high-
frequency settings (1,7). Dusted stones may result in fewer large
fragments, increasing the likelihood of spontaneous passage
without the need for multiple procedures to clear a single stone
(8). Additionally, resulting in smaller fragments may not require
basket retrieval, reducing costs and complications associated
with baskets and access sheaths (1). Finally, high-power lasers
allow pulse width variation, which can reduce retropulsion.
Resulting improved control of renal stones during procedures
could reduce operative time (1).

These combined advantages of high-power lasers may result
in reduced total operative time. Time in theater is costly and
associated with increased complications (9,10). There is some
laboratory-based evidence that high-powered laser systems
destroy stones more effectively (11). However, whether this
translates clinically is unknown, as direct clinical comparisons
are absent from the literature. Operative time comparisons must
date been based on the results of individual arms of separate
studies, with no differences identified (12). In practice, many
factors contribute to increased time in theater, encompassing
patient, stone, surgeon and anesthetic attributes. Many of these
influences are unmodifiable, particularly in a public hospital
setting. Given the deficit of clinical evidence supporting the
adoption of high-power laser technology, this study compares
operative times for high and low-powered lasers within the
public hospital system. Secondary aims were to identify other
factors associated with increased operative time and compare
complication rates between these devices.

Materials and Methods

An audited review was undertaken of 354 consecutive patients
who underwent ureterorenoscopy (URS) performed under
general anesthetic for stone disease over a two-year period.
Procedures were conducted at two hospital sites that utilized
either the Lumenis Pulse 120 W (Lumenis, Israel) or 30 W laser
(Dornier MedTech Gmbh, Germany) laser. Specific laser settings
used for each procedure were not available. The two sites were
training hospitals as part of the same metropolitan public
hospital network and subject to similar operative conditions

and patient population. Operative time was extracted from
anesthetic records. Data describing stone burden, composition,
location and use of disposable equipment (access sheath,
baskets and stents) were collected, in addition to demographic
data. Stone size was based on the maximum diameter from
computed tomography scans and calculated cumulatively if
there were multiple stones. Use of the dusting technique, the
length of admission, complications and post-operative stone-
free rates were recorded.

Statistical Analysis

Data were analyzed using Stata 16.0. Descriptive statistics of the
cohort were obtained and compared to ensure no significant
differences between sites. Linear regression was used to model
the association between the mean operative time and laser
type. Univariate logistic and linear regression analyzes were
performed to determine other factors that may be associated
with increased operative time. Logistic regression was used to
model relationships between laser type and complications, use
of baskets and dusting. The relationship between laser type
and operative time was modeled for each category of stone
size to assess for effect modification from stone burden, and
the relationship between laser type and operative time for
stones less than 2 cm in size only was modeled using linear
regression.

This study was approved by the institution's Human Ethics and
Research Committee (RES-19-0000-593Q).

Results

Cohort Characteristics

354 individual patients were identified Table 1. More procedures
occurred at the high-power site (n=195, 55.08%) compared
with the low power site (n=159, 44.92%). 81% (n=287) patients
underwent one URS, 17% (n=6) went on to undergo a second
procedure. There were no significant differences in baseline
characteristics between the two sites other than an over-
representation of large stones (>2 ¢cm) at the high-power site
(12.7% compared to 6.6%), although this difference was not
statistically significant. Most stones were located intrarenally
Table 2.

Table 1. Baseline characteristics of the cohort subdivided by laser

Baseline characteristics High-power site Low-power site
Mean Range (standard deviation) Mean Range (standard deviation)
Age (n=354) 53.8 18.0-83.0 (14.9) 54.3 20.0-89.0 (6.9)
BMI (n=335) 30.1 18.8-58.4 (6.3) 28.4 17.2-65.8 (6.6)
Stone size (n=344) 10.7 3.0-65.0 (7.7) 11.2 4.0-37.0 (6.0)

BMI: Body mass index
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Operative Time and Lasers

The mean operative time was 61.9 minutes. No significant
difference in mean operative time was found between the two
sites [difference 0.40 minutes, p=0.88, confidence interval (CI)
-4.9 - 5.8]. Due to the over-representation of large stones (>2
cm) at the high-power site, mean time difference between
sites was modeled excluding stones >2 cm; still, no significant
difference was identified (0.03 minutes, p=0.99, Cl -5.4 - 5.5).
Across the cohort, stone size increased operative time, adding
7 minutes for each increase in size category (p<0.001, Cl 3.4
- 10.4 minutes) (Table 3). The relationship between operative
time and laser type was modeled for each stone size category
separately, to assess for effect modification from varying stone
burden. There was a trend toward high-power laser reducing
operative time for large stones, but the relationship did not
reach significance Table 4. Stone composition data were
available for a third of the cohort. There was no relationship
between operative time and stone composition. Calcium
oxalate stones comprised 50% of stones for which composition
data were available Table 5.

The reported use of dusting at the high-power site was
associated with a reduction in operative time of almost 8
minutes (-7.8 minutes, p=0.05, Cl -15.5 - -0.12). The reported
use of dusting did not significantly affect operative time at
the low-power site (1.05, p=0.80, Cl -7.27 - 9.37). Dusting was

Table 2. Stone location

Location % (n)
Ureteric 13.4 (47)
Pelviureteric junction 5.7 (20)
Intrarenal 63.1(222)
Multiple locations 17.9 (63)

reported more frequently in the high-power cohort [odds ratio
(OR) 3.9, p<0.005, Cl 2.5-6.1].

Operative Equipment and Lasers

Laser type did not significantly affect basket use (OR 1.16,
p=0.48, Cl 0.76 - 1.78). Basket use decreased by 35% for
procedures that reported dusting compared to those that did
not (OR 0.65, p=0.05, Cl 0.42 - 0.99), however, subdivided by
site, this was only significant for the low-power laser (OR 0.48
p=0.055, Cl 0.23 - 1.02)

Operative Time and Adjunct Equipment Table 5
Stone Clearance and Complications Table 6

There was a trend toward higher likelihood of adequate stone
clearance post-URS (no fragments >4 mm) at the high-power
site, although the relationship did not reach significance.
This assessment was based on post-operative CT or XR KUB
conducted usually 6-12 weeks post URS. Overnight stays were
more likely at the high-power site, although numbers were low
across the cohort (7.4%). There were fewer complications at the
high-power site although again the difference did not reach
significance. Across the cohort, there were 30 complications,
including post-operative sepsis (11), mucosal trauma (7), intra-
operative bleeding affecting vision (10), one pseudoaneurysm
and one post-operative myocardial infarction (8.55%
complication rate).

Discussion

Urolithiasis represents an increasing burden on healthcare
systems throughout the western world (2). With significant
financial implications associated with efficient use of operative

Table 3. Operative time for high-power compared to low-pow

er laser for increasing stone size

Stone size Total % of stones HF.’ site LP. site Difference (min) p-value (CI)
minutes minutes

<6 mm 1.3 49.6 51.7 2.08 0.73 (-14-4-10.8)

6-10 mm 53.8 61.6 61.2 0.40 0.92 (-7.06-7.87)

11-20 mm 28.8 60.6 64.2 -3.60 0.46 (-6.0-13.3)

>20 mm 6.1 49.5 65.0 -15.5 0.23 (-10.4-41.3)

Cl: Confidence interval

Table 4. Adjunct equipment used

Item I(-(I)Z's:()e I('(!;O'Si;)e Total (%) ,I(Eifl:e:t on operative p-value (CI)

Stent pre-ureterorenoscopy 61.0 (119) 78.6 (125) 68.9 (244) -4.0 minutes 0.18 (-9.8-1.90)

Stent post-ureterorenoscopy 93.7 (178) 88.0 (140) 91.2 +8.3 minutes 0.09 (-1.2-17.90)

Basket 46.2 (90) 42.4 (67) 44.5 (157) +8.4 minutes 0.002 (3.06-13.65)

Access sheath 82.6 (157) 82.4 (131) 820 -1.6 minutes 0.66 (-8.7-5.54)

Cl: Confidence interval
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time (13), identifying equipment associated with efficiency in
theater is of great benefit. With various Holmium lasers available
for use in Australia, we assessed the potential time-benefits of
upgrading to a high-power laser system in the public hospital
setting. To our knowledge, this is the only comparison of laser
type and operative times in a public hospital setting in Australia.

No significant difference in operative times because of
using the high-power 120 W Holmium laser compared
to the lower-power laser was noted in the public hospital
setting, although there was a trend toward shorter times
for larger calculi. Basket use and increasing stone size were
independently associated with increased operative time. The
reported use of dusting was significantly associated with
shorter operative time at the high-power site. Complications
and overnight admissions did not vary significantly between
laser type. This study benefited from access to complete
medical, anesthetic and operative records for patients who
underwent ureterenoscopy with one of two commonly used
lasers, within the environment of a single hospital network.
However, the retrospective nature of this study was in some
ways limiting.

Study Limitations

Sufficient data describing the training level of the primary
operator in addition to contributions and level of supervision
from senior surgeons could not be obtained. At the consultant
level, it is possible that high-power laser techniques could
consistently reduce operative time. However, in training
hospitals where surgeons have varied levels of confidence and
familiarity with not only lasers but also adjunct equipment, any
advantage of high-powered lasers may be overshadowed. A

Table 5. Stone composition

Composition HP site | LP site Total %, n
Data unavailable 68.3% 68.8% 68.8, 225
CaOx 13.9% 18.1% 15.6, 51
CaOxPhos 5.6% 7.6% 6.4, 21
CaOxPhosMg 4.4% 2.1% 34, M
Uric acid 1.7% 1.4% 1.5, 5
CaOx + uric acid 3.3% 1.4% 25,8
Other combination

compositions including cysteine | 2.8% 0.7% 1.8,6
and ammonia

prospective study could delineate the benefits of high-power
lasers further by using either a single surgeon or collecting data
on the level of training.

Knowledge of laser settings would have improved accuracy and
allowed more definite conclusions to be drawn from the results.
[t was assumed that those at the high-power site utilized
settings unique to the 120 W laser when appropriate, but
this may not have always been the case. Deciding factors on
whether to “dust” or fragment were not recorded by surgeons.
Use of "dusting” was more commonly reported at the high-
power site, however it was also reported at the low power site
suggesting some subjectivity in the use of the technique and
term (1). Some definitions of dusting in the literature refer to
the laser settings used to achieve “dust”, typically low energy,
and high pulse rate (7). Others refer to “dusting” in terms of
the result -fine fragments able to be passed spontaneously (8).
Both are variable in the literature with reference to the exact
settings that will best achieve dusting and the acceptable size
of residual fragments (1). This may explain why dusting was
associated with decreased basket use at the low-power site
only -perhaps views differed on acceptable size of residual
fragments between sites. At the high-power site, reported use
of dusting was less than 50%. The high-power laser capability
of dusting stones may have been under-utilised, potentially
increasing operative time in this group. Surgeon experience
and confidence with the high -power laser and associated
dusting techniques may have influenced this finding. In the
training hospital settings where 120 W lasers are less commonly
available, laser-specific training may be needed to ensure
high-power laser settings are utilized where appropriate. A
prospective study design ensuring appropriate utilization of
high-power technology features could alleviate this issue in
future studies.

Utilizing anesthetic time as a proxy for operative time, rather
than directly recording lasering time, was a necessity of our
retrospective study design that could also have potentially
obscured time benefits of high-powered lasers in stone
destruction. Although direct collection of lasering time would
provide a more accurate comparison of the effects of high-
powered lasers in vivo, our results show that even if this
benefit exists, it is still obscured (and over-all operative time
unaffected) by other factors. Some prospective studies have
recorded operative time only until fragmentation was complete,

Table 6. Admission, stone clearance and complications

Cohort (%, n) HP site (%, n) LP site (%, n) Difference between sites
Overnight admission 7.4 (26) 8.8 (17) 5.7 (9) OR 1.60, p=0.270, Cl 0.69-3.70
Stone clearance* 41.6 (79) 43.6 (51) 38.4 (28) OR 1.24, p=0.48, Cl 0.68-2.26
Complications 8.55 (30) 6.7 (13) 10.8 (17) OR 0.59, p=0.17, Cl 0.28-1.26

*Data available for 549% of patients, OR: Odds ratio, Cl: Confidence interval
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or focused on time spent lasering (14). The absence of this data
does not detract from the result that in the training setting, any
time saving still does not significantly influence total operative
time. This is important because the time spent in theater is the
largest contributor to the cost of treating renal stone (15). Total
theater time is the target of reduction. A reduction in lasering
time that does not result in decreased operative time is arguably
not particularly valuable.

Finally, confidence in conclusions drawn regarding stone-free
rates was low due to a significant amount of missing data. No
follow-up imaging was available for around 46% of the cohort.
Despite this, data on repeat ureteroscopy was complete and
reassuringly showed that 81% of the cohort had one procedure
alone. Subdivided by stone size, 61% of those who had more
than one procedure had stones in the larger two size categories.
Assuming stone-free rates correlate with repeat procedures,
this is consistent with stone-free rates for single stage URS
procedures quoted in the literature (1).

Importantly, missing follow-up data did not vary significantly
between sites, nor was the reason for attrition expected to vary
between sites. Complications appeared to occur more frequently
at the low powered site although again the relationship did not
reach significance. This supports at least comparable safety of
high-powered lasers with low powered technology, even if no
safety advantage resulting from shorter operative time was
demonstrable.

Conclusion

High-power Holmium laser was not associated with reduced
operative times in this patient cohort, although there was a
trend toward this for larger renal calculi. High-powered lasers
allow more confidence when utilizing “dusting” settings, which
was reflected in the shorter operative times observed in the
high-power laser arm when dusting was used. Prospective
research assessing laser settings associated with optimal stone
fragmentation and dusting is required in order to maximally
utilization high-powered lasers. Further delineation by surgeon
expertise would be useful to determine whether using a high-
power laser is advantageous in the clinical setting generally.
However, in training hospitals, our results suggest that any time
advantage gained using a high-power Holmium laser may be
obscured by other factors.
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