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Instructions to Authors

1. General Information

The Bulletin of Urooncology is the official scientific publication of the
Turkish Society of Urooncology. It is published quarterly (March, June,
September, and December). Supplements are also published during the
year if necessary.

The Bulletin publishes basic and clinical research original articles, reviews,
editorials, case reports, and letters to the editor relevant to urooncology
(prostate cancer, urothelial cancers, testis and kidney cancer, benign
prostatic hyperplasia, and any aspect of urologic oncology). The Bulletin
of Urooncology is indexed by several international databases and is
committed to rigorous peer review.

The Bulletin of Urooncology does not charge any article submission
or processing charges, nor do authors receive any remuneration or
compensation for their manuscripts.

Manuscripts must be written in Turkish or English and must meet the
requirements of the Bulletin. Articles are accepted for publication on the
condition that they are original, are not under consideration by another
journal, and have not been previously published. This requirement
does not apply to papers presented in scientific meetings and whose
summaries not exceeding 250 words have been published. In this case,
however, the name, date, and place of the meeting in which the paper
was presented should be stated. Direct quotations, tables, or illustrations
taken from copyrighted material must be accompanied by written
permission for their use from the copyright owner and authors.

The name of the journal is registered as Bulletin of Urooncology in
international indices and databases and should be abbreviated as “Bull
Urooncol” when referenced.

All manuscripts should comply with the “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals” produced and updated
by the International Committee of Medical Journals Editors (www.icmje.
org).

Itis the authors’ responsibility to ensure their manuscript meets scientific
criteria and complies with ethical requirements. Turkish Society of
Urooncology owns the copyright of all published articles. All manuscripts
submitted must be accompanied by the Authorship Statement, Copyright
Transfer, Financial Disclosure, and Acknowledgment Permission form
available in (www.uroonkolojibulteni.com).

By signing the form by all authors and sending it to the journal, they state
that the work has not been published nor is under evaluation process
for other journals, accept the scientific contributions and responsibilities.
No author will be added or the order of authors will be changed after
this stage.

The Bulletin adheres to the principles set forth in the Declaration of Helsinki
2016 version (http://www.wma.net/en/30publications/10policies/b3/
index.html) and holds that all reported research involving human
beingsis conducted in accordance with such principles. Reports describing
data obtained from research conducted in human participants must
contain a statement in the Materials and Methods section indicating
approval by an ethics review committee and affirmation that informed
consent was obtained from each participant.

All' manuscripts dealing with animal subjects must contain a statement
indicating that the study was performed in accordance with “The Guide
for the Care and Use of Laboratory Animals” (http://oacu.od.nih.gov/
regs/qguide/guide.pdf) with the approval (including approval number) of
the Institutional Review Board, in the Materials and Methods section.

Case reports should be accompanied by informed consent and
the identity of the patient should not be disclosed. It is the authors’
responsibility to ensure their manuscript meets ethical criteria.

During the evaluation of the manuscript, the research data and/or ethics
committee approval form can be requested from the authors if it's
required by the editorial board.

We disapprove of unethical practices such as plagiarism, fabrication,
duplication, and salami slicing, as well as inappropriate

acknowledgements. In such cases, sanctions will be applied in accordance
with the Committee on Publication Ethics (COPE) rules. We use Crossref
Similarity Check powered by iThenticate to screen all submissions for
plagiarism prior to publication.

2. Manuscript Submission

Manuscripts are submitted online at www.uroonkolojibulteni.com.

All submissions must include: Authorship Statement, Copyright Transfer,
Financial Disclosure, and Acknowledgment/Permission forms. The
author and coauthors should sign this form declaring acceptance of
full responsibility for the accuracy of all contents in accordance with the
order of authors. They should also indicate whether there is a conflict of
interest regarding manuscript. If you are unable to successfully upload
the files, please contact the editorial office by e-mail or through the
online submission system. The names of the institutions, organizations,
or pharmaceutical companies that funded or provided material support
for the research work, even in the form of partial support, should be
declared and acknowledged in the footnote of the article. Rejected
manuscripts are not sent back to the authors except for art work.

The ORCID (Open Researcher and Contributor ID) number of the
corresponding author should be provided while sending the manuscript.
Free registration can be done at http://orcid.org.

3. Peer-Review Process

The Bulletin of Urooncology is an independent international journal
based on double-blind peer-review principles. All articles are subject to
review by the editors and peer reviewers. All manuscripts are reviewed
by the editor, associate editors, and at least two expert referees. The
scientific board guiding the selection of papers to be published in the
Bulletin consists of elected experts of the Bulletin and if necessary,
selected from national and international authorities. The editorial board
has the right to not publish a manuscript that does not comply to the
Instructions for Authors, and to request revisions or re-editing from the
authors. The review process will be managed and decisions made by
the Editor-in-chief, who will act independently.

The editor and editorial board is the sole authority regarding reviewer
selection. The reviewers are mainly selected from a national and
international advisory board. The editorial board may decide to send
the manuscript to independent national or international reviewers
according to the subject.

Authors of accepted manuscripts accept that the editor and associate
editors can make corrections without changing the main text of the
paper.

4, Editorial Policies

Scientific Responsibility

It is the authors' responsibility to prepare a manuscript that meets scientific
criteria. All persons designated as authors should have made substantial
contributions to the following:



(1) conception and design of the study, acquisition of data, or analysis and
interpretation of data,

(2) drafting the article or revising it critically for intellectual content,
(3) final approval of the version to be submitted.

If the article includes any direct or indirect commercial links or if any institution
provided material support to the study, authors must state in the cover letter that
they have no relationship with the commercial product, drug, pharmaceutical
company, etc. concerned; or specify the type of relationship (consultant, other
agreements), if any.

In case of any suspicion or allegation regarding scientific shortcomings or ethical
infringement, the Bulletin reserves the right to submit the manuscript to the
supporting institutions or other authorities for investigation. The Bulletin accepts
the responsibility of initiating action but does not undertake any responsibility
for an actual investigation or any power of decision.

Abbreviations

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. Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned.

Units of Measurement

Measurements should be reported using the metric system, according to the
International System of Units (SI).

Statistical Evaluation

All retrospective, prospective, and experimental research articles must be
evaluated in terms of biostatics and should be stated together with an
appropriate plan, analysis, and report. P values must be given clearly in the
manuscripts (e.g., p=0.033). It is the authors’ responsibility to prepare a
manuscript that meets biostatistical rules.

Language

Accepted articles will be published in English online and in both English and
Turkish in hard copy. The translation process will be conducted by the Bulletin.
It is the authors’ responsibility to prepare a manuscript that meets spelling and
grammar rules. Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to
correct scientific English are encouraged to consult an expert. All spelling and
grammar mistakes in the submitted articles are corrected by our redaction
committee without changing the data presented.

5. Article Types

The Bulletin of Urooncology publishes articles prepared in compliance
with the Recommendations for the Conduct, Reporting, Editing,
and Publication of Scholarly work in Medical Journals published by
International Committee for Medical Journal Editors (ICMJE).
Manuscripts that do not meet these requirements will be returned to
the author for necessary revision prior to review.

The Bulletin requires that all submissions be submitted according to
these guidelines: Manuscripts should be prepared as a word document
(*.doc) or rich text format (*.rtf). Text should be double-spaced with 2.5
cm margins on both sides using

12-point type in Times Roman or Arial font.

Each section of the article should be started on a new page and be
organized according to the following sequence:

1) Title,

2) Abstract and keywords (Turkish and English),
3) Main text,

4) Acknowledgements (optional),

Instructions to Authors

5) References,

6) Tables/figures (each table should be written with the titles and
footnotes in a separate page) and figure legends.

All manuscripts submitted must be accompanied by the “Copyright
Transfer and Author Declaration Statement form” (www.
uroonkolojibulteni.com). The corresponding author must provide a full
correspondence address including telephone, fax number, and e-mail
address. Contact information for the corresponding author is published
in the Bulletin.

A. Original Research Articles

Original prospective or retrospective studies of basic or clinical
investigations in areas relevant to urologic oncology.

Content:

- Title

Abstract (structured abstract limited to 300 words, containing
the following sections: Objective, Materials and Methods, Results,
Conclusion)

- Keywords (List 3-5 keywords using Medical Subjects Headings [MeSH])
Introduction

- Materials and Methods/Patients and Methods

- Results

- Discussion

- Study Limitations

- Conclusion

- Acknowledgements

- References

- Tables/Figures

Preparation of research articles, systematic reviews, and meta-analyses
must comply with study design guidelines: CONSORT statement for
randomized controlled trials (Moher D, Schultz KE Altman D, for the
CONSORT Group. The CONSORT statement revised recommendations
for improving the quality of reports of parallel group randomized trials.
JAMA 2001; 285: 1987-91) (http://www.consortstatement.org/);
PRISMA statement of preferred reporting items for systematic reviews
and meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred Reporting Items for Systematic Reviews
and Meta-Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
€1000097.) (http://www.prisma-statement.org/);

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

STROBE statement, a checklist of items that should be included in
reports of observational studies (http://www.strobe-statement.org/);
MOOSE guidelines for meta-analysis and systemic reviews of
observational studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-
analysis of observational studies in epidemiology: a proposal for
reporting Meta-analysis of observational Studies in Epidemiology
(MOOSE) group. JAMA 2000; 283: 2008-12).

Figure Legends

A word count for the original articles (excluding title page,
acknowledgments, figure and table legends, and references) should be
provided not exceed 3000 words. Number of references should not
exceed 30.

B. Case Reports

Case reports should include cases which are rarely seen and distinctive
in diagnosis and treatment. These can include brief descriptions of



Instructions to Authors

a previously undocumented disease process, a unique unreported
manifestation or treatment of a known disease process, or unique
unreported complications of treatment regimens, and should contribute
to our present knowledge.

Content:

- Title

Abstract (limited to 150 words, unstructured

- Keywords (List 3-5 key words using Medical Subjects Headings [MeSH])
Introduction

Case Presentation

Discussion

References

Tables/Figures

Figure Legends

A word count for the original articles (excluding title page,
acknowledgments, figure and table legends, and references) should be
provided not exceeding 1500 words. Number of references should not
exceed 15.

C. Review Article

These are manuscripts which are prepared on current subjects by
experts who have extensive experience and knowledge of a certain
subject and who have achieved a high number of publications and
citations. Reviews are usually submitted directly or by invitation of the
editorial board. Submitted reviews within the scope of the journal will be
taken into consideration by the editors. The content of the manuscript
should include the latest achievements in an area and information and
comments that would lead to future studies in that area. Number of
authors should be limited to 3.

Content:

- Title

Abstract (maximum 250 words; without structural divisions;
-Keywords (List 3-5 key words using Medical Subjects Headings [MeSH])
Introduction

Main Text

Conclusions

Tables/Figures

Figure Legends

Short Quiz (a list of 3-5 questions about the context of article for
CME credit). The editorial board and Urooncology Association of
Turkey executive committee will evaluate the answers and members
submitting correct answers may receive education grants).

D. Literature Review

These are solicited by the editor, will go through the peer review process,
and will cover recently published selected articles in the field of urologic
oncology. It is a mini-review article that highlights the importance of a
particular topic and provides recently published supporting data. The
guidelines stated above for Review articles are applicable. Word count
should not exceed 1500 and references are limited to 10.

E. Editorial Commentary

These are solicited by the editor and should not be submitted without
prior invitation. An original research article is evaluated by specialists
in the area (not including the authors of the research article) and this
is published at the end of the related article. Word count should not
exceed 500 words and number of references is limited to 5.

F. Letters to the Editor

These are letters that include different views, experiments, and questions
from readers about the manuscripts published in the Bulletin within the
last year and should be no more that 500 words with maximum of

5 references. There should be no title or abstract. Submitted letters
should indicate the article being referenced (with issue number and
date) and the name, affiliation, and address of the author(s) at the end.
If the authors of the original article or the editors respond to the letter,
it will also be published in the Bulletin.

6. Manuscript Preparation

Each section of the article should be started on a new page and abide
to the following sequence according to article type: Title page, abstract,
main text, acknowledgements, references, tables/figures and figure
legends.

A. Title Page

The title page should include the following:

Full title (in English and in Turkish); Turkish title will be provided by the
editorial office for authors who are not Turkish speakers

Authors’ names and institutions

Corresponding author’s e-mail and postal address, telephone, and fax
numbers

Any grants or financial support received for the paper

B. Abstract and Keywords

Abstracts should be prepared in accordance with the specificinstructions
for the different article types. For original articles, a structured abstract
should be provided using the following headings: Objective, Materials
and Methods, Results, and Conclusions. Provide 3-5 keywords. English
keywords should be provided from Medical Subject Headings (http://
www.nlm.nih.gov/mesh).

C. Main Text

Introduction: Should include brief explanation of the topic, the
objective of the study, and supporting information from the literature.
Materials and Methods: Should describe the study plan, indicating
whether the study was randomized or nonrandomized, retrospective
or prospective, the number of trials, the characteristics, and statistical
methods used. If applicable, it should be indicated that the results
should be scrutinized.

Results: Should summarize the results of the study, with tables and
figures presented in numerical order; results should be indicated in
accordance with statistical analysis methods used.

Discussion: The positive and negative aspects of the study data should
be discussed and compared with literature.

Study Limitations: Limitations of the study should be discussed. 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.

D. Acknowledgements

Acknowledgments are given for contributors who may not be listed as
authors, or for grant support of the research. Any technical or financial
support or editorial contributions (statistical analysis, English/Turkish
evaluation) to the study should appear at the end of the article.

E. References

The author is responsible for the accuracy of references. Cite references
in the text with numbers in parentheses. All authors should be listed
if four or fewer, otherwise list the first three authors and add et al.
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).

Examples for writing references:

Format for journal articles: initials of author’s names and surnames. title
of article. journal name date; volume: inclusive pages.



Example:

Journal: Soukup V, Duskova J, Pesl M, et al. The prognostic value of t1
bladder cancer substaging: a single institution retrospective study. Urol
Int 2014;92:150-156.

Format for books: initials of author’s names and surnames. chapter
title. In: editor’s name, Eds. Book title. Edition, City: Publisher; Year. p.
pages.

Example:

Book Chapters: Lang TF, Duryea J. Peripheral Bone Mineral Assessment
of the Axial Skeleton: Technical Aspects. In: Orwoll ES, Bliziotes M, eds.
Osteoporosis: Pathophysiology and Clinical Management. New Jersey,
Humana Pres Inc, 2003;83-104.

Books: Greenspan A. Orthopaedic Radiology a Practical Approach. 3rd
ed. Philadelphia: Lippincott Williams Wilkins; 2000. p. 295-330.

F. Figures and Tables

If you use data from another published or unpublished source, obtain
permission and fully acknowledge that source. Number of figure/tables
is restricted to four for original article and reviews and two for case
reports. Authors should contact the editor prior to submission regarding
any manuscript exceeding these figure/table limitations.

Tables: Supply each table in 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.

Instructions to Authors

Figures: 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.
Figures should be submitted as separate files, not in the text file. Image
files must be cropped as close to the actual image as possible. Pictures/
photographs must be in color, clear and with appropriate contrast to
distinguish details. Figures, pictures/photographs must be uploaded as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm in width
and scanned at 300 resolution).

7. Manuscript Submission

As part of the submission process, authors are required to complete
a checklist designed to ensure their submission complies with the
instructions for authors, and submissions may be returned to authors
who do not adhere to these guidelines.

The Bulletin of Urooncology only accepts electronic manuscript
submission at the web site www.uroonkolojibulteni.org.
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Original Article

DOI: 10.4274/uob.1001
Bulletin of Urooncology 2018;17:120-123

Evaluation of the Side Effect Profile of Intracavitary Bacillus
Calmette-Guérin Treatment in Non-muscle-invasive Bladder
Cancer

® Senol Tonyall MD, ® Mustafa Karaaslan MD, ® Mehmet Yiimaz MD, ® Cavit Ceylan MD
Tdirkiye Yiiksek Ihtisas Training and Research Hospital, Clinic of Urology, Ankara, Turkey

Abstract |

Obijective: To reveal the association of side effect profiles seen in patients receiving intravesical bacillus Calmette-Guérin (BCG) immunotherapy for
non-muscle-invasive bladder cancer (NMIBC) treatment with patient age and possible changes over time due to the use of different BCG strains.
Materials and Methods: We retrospectively analyzed the medical records of all patients who received BCG for NMIBC in our hospital between
January 2013 and December 2017. Investigated parameters included patients’ demographics, treatment dates, local and systemic side effects
(dysuria, hematuria, cystitis, headache, arthralgia/myalgia, chills, fever, fatigue, epididymo-orchitis, renal abscess, pneumonia, hepatitis, and sepsis),
need for hospitalization and antituberculous therapy, discontinuation of therapy, and doses received.

Results: The study included 89 patients (84 male, 5 female) with a mean age of 67.4+10.2 years. The most common side effects were dysuria
(41.6%), chills (31.5%), hematuria (30.3%), fever (29.2%), cystitis (24.7%), and fatigue (23.6%). Ten patients (11.2%) were hospitalized due to
treatment-related side effects. Ten patients discontinued treatment due to side effects. Sixty-two patients (69.7%) experienced at least 1 local or
systemic side effect. There was no significant difference between patients younger and older than 70 years in terms of side effect rates (69.8% vs
69.4%, p=0.576). In addition, a significant difference was not observed in complication rates when we compared treatment before and after 2016
(65.3% vs 75%, p=0.322).

Conclusion: Intracavitary BCG can be the treatment of choice in NMIBC even in patients at an advanced age. The absence of a significant change in
complication rates over the years despite changing strains may be evidence that strains have a similar side effect profile.

Keywords: Bladder cancer, bacillus Calmette-Guérin, strain, intracavitary

Introduction Various intravesical chemotherapy and immunotherapy options
. are available for patients with intermediate- to high-risk NMIBC.
Bladder cahncer is the eleventh most common cancer globally g jjjys Calmette-Guérin (BCG)is a heterogeneous organism, with
and the 7* mpst common among men. Most bladder Cancers  at least 8 different strains used for intravesical immunotherapy
are of urothelial cancer histology, and these are categorized as (3). It was first defined in 1976 by Morales et al. (4) and is
either muscle-invasive bladder cancer (MIBC) or non-muscle- |3cically administered based on a 6-week induction schedule.
invasive bladder cancer (NMIBC). NMIBC accounts for about  ohtimal maintenance dose and interval have not been definitely
75% of all bladder cancers (1). NMIBC has a recurrence rate of determined, but durations of 1 to 3 years have been reported
50-80% .and progresses to MIB.C in about 30% of cases. NMIBCs (5). BCG therapy is superior to intravesical chemotherapeutics
are candidates for bladder-sparing treatment approaches (2). in reducing the risk of both recurrence and progression (3).
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Although BCG immunotherapy is proven effective for NMIBC,
it may also cause several local and systemic side effects. These
adverse reactions can range from mild malaise and fever to fatal
or life-threatening sepsis (6).

In our clinic, BCG Culture SSI (Danish strain 1331, 120 mg) has
been used most commonly for intracavitary BCG therapy since
mid-2015. Prior to that, the BCG Connaught strain (81 mg)
was preferred.

In this study, we evaluated patients who received intravesical
BCG immunotherapy for NMIBC to determine whether side
effect profiles are associated with patient age and whether they
show variation over time due to the use of different strains.

Materials and Methods

The data of patients who received intracavitary BCG
treatment in our hospital for intermediate- to high-risk NMIBC
between January 2013 and December 2017 were examined
retrospectively. Patients who reported any local or systemic side
effects during induction or maintenance BCG therapy were
noted. Patients who had previously received chemotherapy or
radiotherapy for bladder tumor were excluded from the study.
Urine analysis and urine culture were conducted prior to BCG
therapy in all cases. Treatment was postponed for patients with
hematuria and active urinary tract infection. Induction therapy
was administered weekly for 6 weeks; maintenance therapy
was typically given as 3 weekly doses at 3, 6, 12, 18, 24, 30
and 36 months. Analyzed parameters included the patients’
demographic data, dates of treatment, local and systemic
side effects (dysuria, hematuria, cystitis, headache, arthralgia/
myalgia, chills, high fever, malaise, epididymo-orchitis, renal
abscess, pneumonia, hepatitis, sepsis), need for hospitalization,
need for antituberculous therapy, treatment discontinuation due
to side effects, and dosage received. All patients with available
data were included in the study, regardless of gender or age.
Patients were divided into 2 groups based on age. Patients
under 70 years of age and those older than 70 years of age were
compared in terms of side effect profile. In addition, patients
treated before and after 2016 were compared to determine
whether the change of strains had an influence on the side
effect profile over time.

Ethics committee approval was obtained from Turkiye Yiksek
ihtisas Training and Research Hospital Board of Education
Planning and Coordination. Written informed consent was not
obtained because this study is retrospective.

Statistical Analysis

The data were analyzed using IBM SPSS Statistics for Mac v.21.0
(IBM Corp., Armonk, NY). Quantitative values were expressed
as mean * standard deviation and qualitative values were
expressed in numbers and percents. Comparisons between
groups were done using Mann-Whitney U test and chi-square
test. P<0.05 was considered statistically significant.

Results

A total of 89 patients (84 males and 5 females) were included
in the study. Their mean age was 67.4+10.2 years. Mean ages
of the males and females in the study were 67.8+10.1 years and
60.8+10.7 years, respectively. There was no significant difference
between males and females with regard to age (p=0.137). The

most common side effects were dysuria (41.6%), chills (31.5%),
hematuria (30.3%), high fever (29.2%), cystitis (24.7%), and
malaise (23.6%). One patient (1.1%) was diagnosed with
epididymo-orchitis, 1 (1.1%) with renal abscess, 1 (1.1%)
with pneumonia, and 2 (2.2%) with hepatitis related to
treatment. A total of 4 patients (3.4%) received antituberculous
therapy. Ten patients (11.2%) were hospitalized due to BCG-
related side effects. Ten patients (11.2%) had to discontinue
intracavitary BCG therapy due to side effects. Of the 10 patients
who discontinued treatment, 6 were receiving induction
and 4 were receiving maintenance doses. Patients who were
unable to complete the induction treatment were switched to
intracavitary chemotherapeutic agents. The mean age of the
hospitalized patients was 70.2+8.4 years, whereas that of the
other patients was 67+10.4 years (p=0.366). Sixty-two patients
(69.7%) experienced 1 or more systemic or local side effect.
There was no difference between patients over and under the
age of 70 in the rate of side effects (69.4% vs 69.8%, p=0.576).
There was also no significant difference in rate of side effects
between patients treated before and after the year 2016 (65.3%
vs 75%, p=0.322) (Table 1).

Discussion

Intracavitary BCG immunotherapy for NMIBC was first described
by Morales et al. (4) and it was reported that certain criteria
must be met for effective BCG immunotherapy. These include
the ability to develop immune response against mycobacterial
antigens, sufficient number of live bacilli, close contact between
BCG and tumor, relatively low tumor burden, and absence of
major systemic side effects (4).

There is no consensus on the optimal BCG preparation, dose,
or administration schedule. Although BCG toxicity is commonly
reported after intense regimens, very severe side effects may
also be seen after only a few instillations. In a study conducted
with 2602 patients, fever was reported in 2.9%, pneumonia/
hepatitis in 0.7%, gross hematuria in 1%, arthralgia in 0.5%
and epididymo-orchitis in 0.4%. No variation was observed
in the complication rates of different BCG strains (6). It was
shown in another study that decreasing the BCG dose did not
reduce the side effect rate (7). Although the rates of hematuria
and fever reported in our current study were lower than those
obtained in the aforementioned one, the rates of pneumonia,
hepatitis, and epididymo-orchitis ratios were similar. There was
also no significant change in the complication rates of patients
receiving BCG over time. This may be evidence that different
strains have similar side effect profiles.

Various solutions have been attempted to minimize the related
side effects without compromising the therapeutic efficacy
of BCG therapy. These include gradually reducing the dose
given in each successive instillation or extending the intervals
between instillations. It was reported that common side effects
occurred significantly less frequently in patients who received a
reduced dose of 75 mg instead of the standard 150 mg dose
of BCG (Pasteur strain) [cystitis, 57% to 32%; fever <38.5 °C,
26% to 12%; gross hematuria 24% to 13% (p<0.05)] (8). In
another study by Irie et al. (9), 40 mg BCG (Tokyo 171 strain),
which is half the full dose, had similar efficacy to the full dose
but resulted in a significant reduction of BCG toxicity.
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Table 1. Distribution of side effect profiles by patient age and treatment year
Side effects Age (years) Treatment year
<70 (n=53) |>70(n=36) |p 2016 and later (n=40) | Before 2016 (n=49) | p
Malaise 13 (24.5%) 8 (22.2%) 1.000 9 (22.5%) 12 (24.5%) 1.000
Fever 15(28.3%) | 11 (30.6%) | 0.817 14 (35%) 12 (24.5%) 0.350
Arthralgia/myalgia 4 (7.5%) 6 (16.7%) 0.181 3 (7.5%) 7 (14.3%) 0.313
Chills 16 (30.2%) 12 (33.3%) | 0.818 14 (35%) 14 (28.6%) 0.516
Systemic side effects
Headache 5 (9.4%) 6(16.7%) | 0.341 4 (10%) 7 (14.3%) 0.541
Renal abscess 1 (1.9%) 0 0.407 0 1 (2%) 0.364
Pneumonia 0 1(2.8%) 0.222 1(2.5%) 0 0.266
Hepatitis 1 (1.9%) 1(2.8%) 0.781 0 2 (4.1%) 0.196
Dysuria 24 (453%) |13(36.1%) | 0.511 18 (45%) 19 (38.8%) 0.666
Hematuria 18 (34%) 9 (25%) 0.482 13 (32.5%) 14 (28.6%) 0.817
Local side effects
Cystitis 14 (26.4%) |8 (22.2%) | 0.803 11 (27.5%) 11 (22.4%) 0.627
Epididymo-orchitis | 0 1(2.8%) 0.222 0 1 (2%) 0.364
Hospitalization 6 (11.3%) 4(11.1%) | 0.975 7 (17.5%) 3 (6.1%) 0.091
Antituberculous therapy 1(1.9%) 2 (5.6%) 0.347 0 3(6.1%) 0.111
ZLeeatg‘:i’;z(g;r“:’c’t‘:i"“aﬁ"“ 4.(7.5%) 6(16.7%) | 0181 | 4(10%) 6 (12.2%) 0.739
In still another study, Koga et al. (10) reported a 95.9% Conclusion

incidence of side effects with general intracavitary BCG (Tokyo
172 strain). Administration of BCG for treatment purposes
instead of prophylaxis and BCG dose were found to be
independent risk factors for side effects (10). In another report,
instillation of BCG (Connaught strain) doses reduced from 81
mg to 27 mg had similar effects on progression as the standard
dose, with less toxicity (11). In a study including 1316 patients,
Brausi et al. (5) demonstrated that neither dose nor treatment
duration had a significant influence on the side effect profile
of intracavitary BCG treatment. Making a similar comparison
was not possible in our study since we had patients receiving
both induction and maintenance treatment and sufficient data
regarding progression were not available.

In a study conducted by Heiner and Terris (12) with 58 patients
receiving intracavitary BCG, 22 (37.9%) of the patients had
treatment-related complications. Complication rates in patients
receiving maintenance treatment were 17.6% for those less
than 70 of age and 48.6% for those over 70. The mean age of
patients with complications was significantly higher than those
without complications (76 years vs 70.3 years, p<0.00001) (12).
In our study group there was no significant difference in rates
of complications related to intracavitary BCG therapy between
patients under and over the age of 70.

Study Limitations

Our study included a relatively small number of patients. Due to
lack of patient cooperation and insufficient record-keeping, the
data were not clear in terms of which patient received which
strain how many times, and after how many doses side effects
started or ended. Moreover, although the induction treatment
schedule was the same, the maintenance treatment protocol
may vary between clinicians.
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Intracavitary BCG treatment is a treatment option for NMIBC
that can also be used in patients at advanced ages. Despite
strain variations, complication rates did not change significantly
over the years in our study, suggesting that strains have similar
side effect profiles.
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Kasa Invaziv Olmayan Mesane Kanserinde Intrakaviter
Bacillus Calmette-Guérin Tedavisinin Yan Etki Profilinin
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0z

Amag: Kasa invaziv olmayan mesane kanseri (KIOMK) tedavisi icin
intravezikal bacillus Calmette-Guérin (BCG) immiinoterapisi alan
hastalarda goriilen yan etki profillerinin hasta yasi ile iliskisini ve verilen
farkli suslar nedeni ile yillar icinde olan olasi deg@isimini ortaya koymaya
calistik.

Gereg ve Yontem: Hastanemizde orta ve yiiksek riskli KIOMK nedeniyle
Ocak 2013-Aralik 2017 tarihleri arasinda intrakaviter BCG tedavisi alan
hastalarin verileri retrospektif olarak incelendi. incelenen parametreler
arasinda hastalarin demografik bilgileri, tedavi aldigi tarihler, lokal
ve sistemik yan etkiler (diziiri, hematiri, sistitizm, bas agrisi, artralji/
miyalji, Gstime/titreme, yiiksek ates, kirginlik, epididimoorsit, renal apse,
pnomoni, hepatit, sepsis), hospitalizasyon ihtiyaci, antitiiberkiloz tedavi
ihtiyaci, yan etki nedenli tedaviyi sonlandirma ve aldi§i doz bilgisi var idi.
Bulgular: Calismaya 84’l erkek, 5i kadin olmak Gzere toplam 89 hasta
dahil edildi. Hastalarin ortalama yasi 67,4+10,2 yil idi. En sik gorilen
yan etkiler sirasiyla diziiri (%41,6), Gslime-titreme (%31,5), hematdiri
(%30,3), yiiksek ates (%29,2), sistit (%24,7) ve kirginlik (%23,6) idi. On
(%11,2) hasta BCG yan etkilerine bagl olarak hospitalize edildi. Hastalarin
10’u (%11,2) yan etkiler nedeniyle tedaviyi sonlandirdi. Sistemik ya da
lokal olmak lizere bir yan etki ile karsilasan hasta sayisi 62 (%69,7) idi.
Yan etki oranlari acisindan 70 yas alti ve 70 yas Ustli hastalar arasinda
fark bulunmamakta idi (%69,8’e karsin %69,4, p=0,576). Ayrica 2016 yili
oncesi ve sonrasindaki tedavilerin karsilastirimasinda yan etki oranlarinda
anlamli bir farklilik g6zlenmemistir (%65,3’e karsin %75, p=0,322).
Sonug: Intrakaviter BCG tedavisi KIOMK tedavisinde ileri yagtaki
hastalarda da kullanilabilecek bir tedavi secenegidir. Degisen suslara
ragmen vyillar icerisinde komplikasyon oranlarinda anlamli bir degisiklik
olmamasi suslarin benzer yan etki profiline sahip oldugunun bir kaniti
olabilir.

Anahtar Kelimeler: Mesane kanseri, bacillus Calmette-Guérin, sus,
intrakaviter

Abstract

Objective: To reveal the association of side effect profiles seen in patients
receiving intravesical bacillus Calmette-Guérin (BCG) immunotherapy for
non-muscle-invasive bladder cancer (NMIBC) treatment with patient age
and possible changes over time due to the use of different BCG strains.
Materials and Methods: We retrospectively analyzed the medical
records of all patients who received BCG for NMIBC in our hospital
between January 2013 and December 2017. Investigated parameters
included patients’ demographics, treatment dates, local and systemic
side effects (dysuria, hematuria, cystitis, headache, arthralgia/myalgia,
chills, fever, fatigue, epididymo-orchitis, renal abscess, pneumonia,
hepatitis, and sepsis), need for hospitalization and antituberculous
therapy, discontinuation of therapy, and doses received.

Results: The study included 89 patients (84 male, 5 female) with a mean
age of 67.4£10.2 years. The most common side effects were dysuria
(41.6%), chills (31.5%), hematuria (30.3%), fever (29.2%), cystitis
(24.7%), and fatigue (23.6%). Ten patients (11.2%) were hospitalized
due to treatment-related side effects. Ten patients discontinued
treatment due to side effects. Sixty-two patients (69.7%) experienced at
least 1 local or systemic side effect. There was no significant difference
between patients younger and older than 70 years in terms of side effect
rates (69.8% vs 69.4%, p=0.576). In addition, a significant difference
was not observed in complication rates when we compared treatment
before and after 2016 (65.3% vs 75%, p=0.322).

Conclusion: Intracavitary BCG can be the treatment of choice in NMIBC
even in patients at an advanced age. The absence of a significant change
in complication rates over the years despite changing strains may be
evidence that strains have a similar side effect profile.

Keywords: Bladder cancer, bacillus Calmette-Guérin, strain, intracavitary
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intrakaviter Bacillus Calmette-Guérin Tedavisinin Yan Etki Profili

Giris

Mesane kanseri diinya genelinde en yaygin 11, erkekler arasinda
ise en yaygin 7. malignitedir. Mesane kanserlerinin cogu Urotelyal
kanser histolojisindedir ve bunlar kasa invaziv olan mesane
kanseri (KIMK) ve kasa invaziv olmayan mesane kanseri (KlOMK)
olarak 2 gruba ayrilir. KIOMK tiim mesane kanserlerinin yaklagik
%75'ini olusturur (1). KIOMK %50-80 rekirrens gostermekle
birlikte %30 oraninda da KiMK'ye progresyon gésterir. KIOMK'ler
mesane koruyucu tedavi yontemleri icin adaydirlar (2).

Orta ve yiksek riskli KIOMK hastalar icin ¢esitli intravezikal
kemoterapi ve immuinoterapi secenekleri bulunmaktadir. Bacillus
Calmette-Guérin (BCG), intravezikal imminoterapi icin en az 8
farkli susundan faydalanilmis heterojen bir organizmadir (3). ilk
kez 1976 yilinda Morales ve ark. (4) tarafindan tanimlanmustir
ve klasik olarak 6 haftalik induksiyon semasina gore verilir.
Optimal idame dozu ve arahgi kesin olmamakla beraber
1 ile 3 yil arasinda idame tedavileri bildirilmistir (5). BCG
tedavisinin intravezikal kemoterapotiklere Ustlnligu rekirrens
riskini azaltmanin yaninda progresyon riskini de azaltmasidir (3).
BCG immiinoterapisinin KIOMK'de etkinligi gosterilmis olmakla
beraber cesitli lokal ve sistemik yan etkilere de neden olabilir.
Bu yan etkiler hafif bir kirginlik ve ates ile 6limcil ya da hayati
tehdit eden septik tablo arasinda degisebilir (6).

Klinigimizde 2015 yili 2. ¢ceyreginden itibaren en sik uygulanan
intrakaviter BCG susu BCG Culture SSI (120 mg) idi. Oncesinde
ise genellikle BCG Connaught susu (81 mg) kullaniimakta idi.
Bu calismamizda, KIOMK tedavisi icin intravezikal BCG
immunoterapisi alan hastalarda goriilen yan etki profillerinin
hasta yasi ile iliskisini ve verilen farkl suslar nedeni ile yillar icinde
olan olasi degisimini ortaya koymaya calistik.

Gerec¢ ve Yontem

Hastanemizde orta ve yiksek riskli KIOMK nedeniyle Ocak
2013-Aralik 2017 tarihleri arasinda intrakaviter BCG tedavisi
alan hastalarin verileri retrospektif olarak incelendi. indiiksiyon
ya da idame BCG tedavisi sirasinda herhangi bir lokal ya
da sistemik yan etki yasadigini belirten hastalar kaydedildi.
Daha o6nceden mesane timori nedeniyle kemoterapi ya da
radyoterapi alan hastalar calismadan disglandi. intrakaviter
BCG tedavisi oncesi tim hastalar idrar tahlili ve kiltird ile
degerlendirildi. Hematlrisi ve aktif Uriner sistem enfeksiyonu
olan hastalarda tedavi ertelendi. indiksiyon tedavisi 6 hafta
boyunca her hafta, idame tedavisi ise siklikla 3, 6, 12, 18,
24, 30 ve 36. aylarda 3 haftalik dozlarla verildi. incelenen
parametreler arasinda hastalarin demografik bilgileri, tedavi
aldigi tarihler, lokal ve sistemik yan etkiler (dizlri, hematuri,
sistitizm, bags agrisi, artralji/miyalji, Gslime/titreme, ylksek ates,
kirginlik, epididimoorsit, renal apse, pnémoni, hepatit, sepsis),
hospitalizasyon ihtiyaci, antitliberkiiloz tedavi ihtiyaci, yan etki
nedenli tedaviyi sonlandirma ve aldigi doz bilgisi var idi. Cinsiyet
ve yas ayrimi yapilmaksizin verilerine ulasilabilen tim hastalar
calismaya dahil edildi.

Hastalar yaslarina gore 2 gruba ayrildi. Yetmis yasindan kicuk
olan ve 70 yasindan buylk olan hastalar yan etki profili
acisindan karsilastirildi. Ayrica degisen suslarin zaman icerisinde
yan etki profili (izerine bir etkisi olup olmadigini degerlendirmek
icin 2016 yili oncesinde ve sonrasinda islem goren hastalar
karsilastirildi.

Calisma oncesinde Tirkiye Yuksek ihtisas Egitim ve Arastirma
Hastanesi Egitim Planlama ve Koordinasyon Kurulu onayi
alinmistir.  Retrospektif calisma oldugundan hasta onami
alinmamistir.

istatistiksel Analiz

Verilerin analizinde IBM SPSS Statistics for Mac v.21.0 (IBM
Corp., Armonk, NY) kullanildi. Nicel degerler ortalama =+
standart sapma, nitel degerler sayi ve ylizde olarak verildi.
Gruplarin karsilastinimasinda Mann-Whitney U testi ve ki-kare
testleri kullanildi. P<0,05 istatistiksel olarak anlamh kabul edildi.

Bulgular

Calismaya 84U erkek, 5'i kadin olmak Uzere toplam 89 hasta
dahil edildi. Hastalarin ortalama yasi 67,4£10,2 yil idi. Erkeklerin
ortalama yasi 67,8+10,1 yil iken kadinlarin ortalama yasi
60,8£10,7 yil idi. Kadin ve erkekler arasinda yas bakimindan
anlamli farkhilik yok idi (p=0,137). En sik gérilen yan etkiler
sirastyla diziri (%41,6), uUsuime-titreme (%31,5), hematuri
(%30, 3), yuksek ates (%29,2), sistit (%24,7) ve kirginlik (%23,6)
idi. Tedaviye bagli olarak 1 (%1,1) hastaya epididimoorsit, 1
(%1,1) hastaya renal apse, 1 (%1,1) hastaya pnémoni ve 2
(%2,2) hastaya hepatit tanisi konmus idi. Toplamda 4 (%3,4)
hasta antitliberklloz tedavisi almisti. On (%11,2) hastanin
BCG yan etkilerine bagh olarak hospitalizasyonu gerekti.
Hastalarin 10’u (%11,2) yan etkiler nedeniyle intrakaviter BCG
tedavisini sonlandirmak zorunda kaldi. Tedaviyi sonlandiran 10
hastadan 6’si induksiyon, 4l ise idame dozlarini almakta idi.
indiiksiyon tedavisini tamamlayamayan hastalarda intrakaviter
kemoterapdtik ajanlara gecildi. Hospitalize edilen hastalarin yas
ortalamasi 70,2+8,4 yil iken diger hastalarin yas ortalamalari
67+10,4 yil idi (p=0,366). Sistemik ya da lokal olmak Uzere bir
yan etki ile karsilasan hasta sayisi 62 (%69,7) idi. Yan etki ile
karsilasma acgisindan 70 yas alti ve 70 yas Ustu hastalar arasinda
fark bulunmamakta idi (%69,8’e karsin %69,4, p=0,576). Ayrica
2016 yih 6ncesi ve sonrasindaki tedavilerin karsilastiriimasinda
yan etki oranlarinda anlamli bir farklilik g6zlenmemistir (%65,3’e
karsin %75, p=0,322) (Tablo 1).

Tartisma

KIOMK icin intrakaviter BCG immiinoterapisi ilk kez Morales ve
ark. (4) tarafindan tanimlanmig ve basaril bir BCG immuinoterapisi
icin bazi kriterlerin karsilanmasi gerektigi bildirilmistir. Bunlar,
mikobakteryum antijenine karsi immiin cevap gelistirebilme
yetisi, yeterli sayida canl basil, BCG ve timorin yakin temasi,
goreceli disik timor ylUkiu ve major sistemik yan etkilerin
olmamasidir (4).

Optimal BCG preparati, dozu ve uygulama semasi konusunda
kesin bir fikir birligi yoktur. BCG toksisitesi buylk él¢ctide yogun
rejimlerden sonra bildirilmis olsa da birka¢ instilasyon sonrasi
da cok ciddi yan etkiler gorlebilir. iki bin alti yiz iki hasta ile
yapilan bir calismada ates %2,9, pnomoni/hepatit %0,7, gross
hematiri %1, artralji %0,5 ve epididimoorsit %0,4 oraninda
bildirilmistir. Farkli BCG suglarinin komplikasyon oranlarinda bir
degisiklik izlenmemistir (6). Yapilan bir calismada BCG dozunu
azaltmanin yan etki oranini azaltmadigi gosterilmistir (7). Giincel
calismamizda bildirilen hemattiri ve ates oranlar bu calismada
fazla olmakla birlikte pnomoni, hepatit ve epididimoorsit
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Tablo 1. Yan etki profillerinin yasa ve yillara gore dagilimi
Yan etkiler Yas Tedavi yih
<70 (n=53) 570 (n=36) p ?r(])lgo\;e sonrasi f::jgi)incesi p
Kirginlik 13 (%24,5) 8 (%22,2) 1,000 9 (%22,5) 12 (%24,5) 1,000
Yiiksek ates 15 (%28,3) 11 (%30,6) 0,817 14 (%35) 12 (%24,5) 0,350
Artralji-miyalji 4 (%7,5) 6 (%16,7) 0,181 3 (%7,5) 7 (%14,3) 0,313
Ustime-titreme 16 (%30,2) 12 (%33,3) 0,818 14 (%35) 14 (%28,6) 0,516
Sistemik yan etkiler
Bas agrisi 5 (%9,4) 6 (%16,7) 0,341 4 (%10) 7 (%14,3) 0,541
Renal apse 1(%1,9) 0 0,407 0 1 (%2) 0,364
Pnémoni 0 1 (%2,8) 0,222 1 (%2,5) 0 0,266
Hepatit 1(%1,9) 1 (%2,8) 0,781 0 2 (%4,1) 0,196
Dizuri 24 (%45,3) 13 (%36,1) 0,511 18 (%45) 19 (%38,8) 0,666
Hematuiri 18 (%34) 9 (%25) 0,482 13 (%32,5) 14 (%28,6) 0,817
Lokal yan etkler Sistit 14 (%26,4) 8 (%22,2) 0,803 | 11 (%27,5) 11 (%22,4) 0,627
Epididimoorsit 0 1 (%2,8) 0,222 0 1 (%2) 0,364
Hastanede yatis - 6 (%11,3) 4(%11,1) 0,975 7 (%17,5) 3 (%6,1) 0,091
Anti-tiiberkiiloz tedavi - 1(%1,9) 2 (%5,6) 0,347 0 3 (%6,1) 0,111
:::I::":‘::’Ide"" tedavi | 4(%7,5) 6 (%16,7) 0,181 | 4(%10) 6 (%12,2) 0,739

oranlari benzer idi. Ayrica BCG alan hastalarin komplikasyon
oranlarinda yillar icinde anlamli bir degisiklik olmamistir. Bu da
farkl suslarin yan etki profili Gzerinde etkisinin olmadiginin bir
kaniti olabilir.

BCG'nin terapotik etkinligini riske atmadan iliskili yan
etkileri azaltmak icin cesitli formuller denenmistir. Bunlar her
instilasyonda verilen dozu distrmek ya da intilasyonlar arasi
zamani uzatmak olabilir. Yapilan bir calismada 150 mg standart
BCG (Pasteur susu) dozu yerine 75 mg azaltlmig doz alan
hastalarda sik gortilen yan etkilerin anlaml derecede azaldigi
gorilmustir [sistit %57'den %32'ye, ates <38,5 °C %26’dan
%12'ye, gross hematiiri %24'ten %13’e (p<0,05)] (8). Irie
ve ark. (9) tarafindan yapilan bir baska calismada tam dozun
yarisi olan 40 mg BCG, Tokyo 171 susu ile, tam doz ile benzer
etkinlik saptanmasina karsin BCG toksisitesinde anlaml azalma
bildirilmistir.

Koga ve ark. (10) tarafindan yapilan bir baska calismada genel
intrakaviter BCG (Tokyo 172 susu) yan etki insidansi %95,9 olarak
bulunmustur. Profilaksi yerine tedavi amaci ile BCG verilmesi ve
BCG dozu yan etki icin bagimsiz faktorler olarak bulunmustur
(10). Bir baska calismada ise 81 mg’dan 27 mg‘a azaltiimis BCG
(Connaught susu) dozlari ile yapilan instilasyonun progresyonu
standart dozla benzer sekilde etkiledigi ve toksisitenin daha az
oldugu bildirilmistir (11). Brausi ve ark. (5) tarafindan 1316
hasta ile yapilan bir calismada ise intrakaviter BCG tedavisinde
doz veya tedavi slresinin yan etki profili Gzerine anlaml etkisi
olmadigi gosterilmistir. Bizim calismamizda hem indiiksiyon hem
idame tedavisi alan hastalar bulundugundan ve progresyona
dair yeterli veri bulunmadigindan bdyle bir karsilastirma yapmak
mimkdn olmamistir.

Heiner ve Terris (12) tarafindan intrakaviter BCG alan 58 hastaile
yapilan bir calismada hastalarin 22 tanesi (%37,9) tedaviye bagli
komplikasyon yasamustir. idame BCG tedavisi alan 70 yas alti
hastalarda komplikasyon orani %17,6 bulunmus iken 70 yasin

ustiindeki hastalarda bu oran %48,6 idi. Komplikasyon yasayan
hastalarin ortalama yasi, komplikasyon yasayamayanlara gore
anlamli olarak yuksek bulunmustur (76 yila karsin 70,3 yil,
p<0,00001) (12). Bu calisma grubunda intrakaviter tedaviye
bagl komplikasyon orani 70 yasindan kiiclik ve buyik hastalar
arasinda anlaml bir fark sergilemiyordu.

Caligmanin Kisithliklan

Calismamizdaki hasta sayisi goreceli olarak azdir. Hangi hastanin
hangi susu kag kez aldigi ve yan etkilerin kacinci dozdan sonra
basladigi ya da sonlandidi bilgisi hasta kooperasyon yetersizligi
ve kayit eksikliginden tim hastalarda net olarak belli degildir.
Ayrica, indiksiyon tedavi semasi ayni olmakla birlikte idame
tedavi protokoll hekimler arasinda farklilik arz edebilir.

Sonuc¢

intrakaviter BCG tedavisi KIOMK tedavisinde ileri yastaki
hastalarda da kullanilabilecek bir tedavi secenegidir. Degisen
suglara ragmen yillar icerisinde komplikasyon oranlarinda
anlamli bir degisiklik olmamasi suslarin benzer yan etki profiline
sahip oldugunun bir kaniti olabilir.
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Abstract |

Objective: Various techniques for vascular ligation are used during laparoscopic surgery. We aimed to compare the Endo GIA stapler and Hem-o-lok
polymer clips in laparoscopic radical nephrectomy.

Materials and Methods: The charts and costs were reviewed for all 56 patients who underwent laparoscopic radical nephrectomy at our institution
from May 2014 to October 2017. Patients’ demographic characteristics, tumor size, blood loss, complications, operative time, and length of hospital
stay were evaluated retrospectively. The obtained data were compared statistically.

Results: Forty-six patients eligible for the study were divided into 2 groups according to the use of vascular staples or polymer clips. Amount of blood
loss, postoperative drainage volume, and operative time were lower in cases using vascular stapler, while polymer clips were advantageous in terms
of cost.

Conclusion: Both techniques have advantages in terms of vascular ligation in laparoscopic radical nephrectomy. These techniques may be chosen
based on surgeon preference or patient compatibility; however, it is more appropriate to use the material with which the surgeon is experienced.

Keywords: Nephrectomy, laparoscopic, stapler, clips, ligation

Introduction using retroperitoneal, transperitoneal, and hand-assisted
i ) methods, with no differences in terms of their effectiveness or
Renal tumors are the thlrd mqst common cancer of the urogenital reliability (2,3). Compared to open nephrectomy, laparoscopic
sysFem and are associated with the. highest mortality. They are surgery has the advantages of being less painful and requiring
resistant to chemo.therapy and radiotherapy, and the standa.rd shorter hospitalization and recovery times, while the high
treatmen.t method is Surgery. Surgery can be open, Iaparpscoplc, cost, long learning curve, and difficulty of vascular control are
or robotic. Laparoscopic nephrectomy was first described by ngigered its disadvantages (4). Starting with the use of metal
Clayman et al. (1) in 1990 and is currently practiced safely ;55 in 1993, various vascular control techniques and materials
and effectively in many centers. Laparoscopic surgery, which o0 1 aan developed to date (2).
is recommended for stage 1 and 2 renal tumors in current |, his study, we evaluated differences in vascular control
guidelines, can also be performed in cases of larger and more  ; hieved with the Endo GIA stapler and Hem-o-lok polymer clips
advanced stage tumors (1). These operations can be performed laparoscopic nephrectomies performed in our center.

Address for Correspondence: Taha Numan Yikilmaz MD, Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Clinic of Urology, Ankara, Turkey
Phone: +90 312 336 09 09 E-mail: numanyikilmaz@gmail.com ORCID ID: orcid.org/0000-0001-8410-2474
Received: 28.02.2018 Accepted: 05.05.2018

124 ©Copyright 2018 by Urooncology Association Bulletin of Urooncology / Published by Galenos Yayinevi


https://orcid.org/0000-0001-8410-2474
https://orcid.org/0000-0002-2360-788X
https://orcid.org/0000-0005-4862-4531
https://orcid.org/0000-0002-6825-1813
https://orcid.org/0000-0002-4715-9812

Yikilmaz et al.
Vascular Ligation in Laparoscopic Radical Nephrectomy

Materials and Methods

Fifty-six patients who underwent laparoscopic radical
nephrectomy (LRN) due to renal tumors between May 2014
and October 2017 were included in the study. The patients’
demographic characteristics, tumor size, volume of blood
loss, complications, operative time, and length of hospital
stay were examined retrospectively. The patients were divided
into 2 groups based on the use of Endo GIA stapler (Covidien
Endo GIA Universal Articulating Loading Unit 30 mm 2.5
mm) or Hem-o-lok polymer clips (Weck Hem-o-lok Polymer
Ligating Clips) for renal pedicle control. Patients in whom both
materials were used were excluded from the study. All patients
underwent LRN via transperitoneal approach. In patients for
whom an Endo GIA stapler was used, the renal artery and vein
were ligated without separate dissection. The inferior aspect
of the renal vein was dissected until the psoas muscle became
visible, and the superior aspect was freed by blunt dissection to
enable the upper jaw of the vascular stapler to be positioned in
Morison’s pouch. The pulse of the renal vein was sensed, and
the tip of the Endo GIA stapler was placed so as to rest against
the psoas muscle. The stapler was activated to perform ligation.
In patients on whom Heme-o-lok clips were used, the artery and
vein were dissected separately and 6 clips were placed, 1 distally
and 2 proximally on each vessel. After achieving renal pedicle
control, the nephrectomy procedure was completed by freeing
the kidney from surrounding tissues. Operative time, amount of
blood loss, and total drainage volume collected during and after
the operation were recorded for each patient. The data were
compared between the groups.

Ethical approval was not sought for this retrospective study.
Written informed consent was obtained from the patients.

Statistical Analysis

Statistical analyses were conducted using SPSS version 16.0
(SPSS Inc. Chicago, IL, USA), and the Mann-Whitney U test was
used for intergroup analysis. A p value below 0.05 was regarded
as significant.

Results

Of the 56 patients included in the study, 10 were excluded due
to missing data, the use of both ligation methods together, or
inability to complete the surgery laparoscopically. Therefore, a
total of 46 patients were included in our analysis. The mean age
of the patients was 69.8+2.1 years (32-81 years) and the male/
female ratio was 26/20. The patients’ demographic and tumor
characteristics are shown in detail in Table 1. Ligation was done
using an Endo GIA stapler in group 1 (n=20) and with Hem-
o-lok polymer clips in group 2 (n=26). Extent of bleeding was
compared between the groups by evaluating change from pre-
to postoperative hemoglobin (Hb) values and calculating intra-
and postoperative drainage volumes. The mean decrease in Hb
was 1.1+0.3 g/dL (8%) in group 1 and 2.7+0.9 g/dL (18.8%)
in group 2. The mean intraoperative drainage volume was
similar in both groups (31645 cc and 354+48 cc, respectively).
Postoperative drainage volume indicated significantly less
bleeding in group 1 (183+£27 cc and 273£29 cc, respectively;
p<0.02). Length of hospital stay was similar in both patient
groups (4.1£0.4 days and 4.4+0.5 days, respectively). In 1
patient for whom an Endo GIA stapler was used, intraabdominal

Table 1. Demographic characteristics and comparison of patient
groups who underwent laparoscopic radical nephrectomy with
Endo GIA stapler (group 1) and Hem-o-lok clips (group 2)

Group 1 Group 2

(n=20) (n=26) p
Age (mean, years) 67.2 76.2 -
Gender (M/F) 9/11 17/9 -
Tumor size (mean, mm) 34 47 -
Hemoglobin level
Preop hemoglobin 133 14.3
Postop hemoglobin 12.2 11.6 <0.03
Change (%) 8 18.8
Operative time (mean, minutes) | 110+10 178415 <0.05
Intraoperative drainage volume 316445 354448 )
(mean, mL)
Postoperative drainage volume 183427 273429 <0.02
(mean, mL)
Hospital stay (mean, days) 4.1+0.4 4.4£0.5 -
Cost (TL) 332 126 -
M: Male, F: Female

hemorrhage was suspected due to sudden development of
hemodynamic instability at postoperative 6 hours. The patient
underwent emergency laparotomy during which bleeding from
the lumbar vein was detected and repaired. The patient was
discharged with no complications on postoperative day 6.
When the groups were compared in terms of operative time, the
Endo GIA group had shorter mean operative time (11010 min
vs 178+15 min; p<0.05). In terms of the cost of these materials,
the price specified in the Turkish Circular on Healthcare Practices
for the Endo GIA stapler used in our center (Covidien Endo GIA
Universal Articulating Loading Unit 30 mm 2.5 mm) is 332 TL,
while that of a single Hem-o-lok clips (Weck Hem-o-lok Polymer
Ligating Clips) is 21 TL. Each pack of Hem-o-lok clips contains
6 clips. The mean cost per patient was calculated as 126 TL for
group 2. Therefore, the cost was higher for patients on whom
the Endo GIA was used. Statistical analysis showed that the use
of Hem-o-lok clips was more advantageous in terms of cost,
while the amount of blood loss, postoperative drainage volume,
and operative time were lower among patients for whom the
Endo GIA vascular stapler was used.

Discussion

LRN, one of the reflections of minimally invasive techniques in
urology, has become more common than open nephrectomy
in most centers. While vascular control can be achieved by
suturing in open radical nephrectomy, suturing difficulties in
laparoscopic surgery have led to the development of various
new techniques. These include titanium clips, Hem-o-lok clips,
staplers, and laparoscopic LigaSure. There are previous studies
demonstrating the advantages and disadvantages of the Endo
GIA stapler and Hem-o-lok clips (5,6). Chan et al. (7) used the
Endo GIA stapler for ligation in LRN and reported instrument-
related complications in 10 of 565 patients. They calculated
this rate as 1.7% and argued that it is more reliable than other
methods (7). Apparent advantages of the Endo GIA stapler are
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that it can be angled and is easy to open; however, the two-
handed operation is a drawback compared to other methods.
In studies evaluating vascular length and the effectiveness of
vascular control devices, Hem-o-lok clips were shown to be
advantageous in terms of avoiding aortic damage in cases with
short renal artery if the trocar is placed properly (5).

In addition to vascular length, there are studies showing that
vascular pressure also affects the ligation method (6,8). In
an experimental study by Kerbl et al. (8), titanium clips were
reported to be as safe as 2-0 or O silk sutures. Based on their
calculations, staples fail in vessels with a pressure over 237
mmHg, leading to leakage after ligation. They concluded that in
patients with systolic pressure over 200 mmHg, stapling should
only be utilized with the renal vein, and the placement of metal
clips was more appropriate for the renal artery (8). While no
such measurement was done in our study, hemorrhage was
detected in one patient on whom we used a stapler, but no
leakage was observed when the stapler line was examined
by laparotomy. The hemorrhage was found to originate from
the lumbar veins and was considered unrelated to the ligation
technique due to its distance from the suture site. Meng et al.
(9) used a stapler on 15 of 97 patients, of whom 1 required
conversion to open surgery due to hemorrhage, while clips
were used for the other 82 patients. The researchers asserted
that the clip resulted in fewer complications (9).

Studies involving cost analysis have shown that polymer clips
are an advantageous material because they are cheaper than
vascular staplers and more reliable than titanium. In a cost
study by Bernie et al. (5), the average cost per patient to use
a vascular stapler was $258, compared to a cost of $21 to use
clips. However, when the additional $1395 cost of the clip
applier was taken into account, the total cost per patient was
$49 (5). In a study conducted in Turkey in 2010, the price of
an Endo GIA stapler was calculated as 1026.95 TL and that
of a single Hem-o-lok clip was calculated as 10.59-15.32 TL
depending on size, with an additional cost of 70.63-102.10
TL incurred by the use of 3 clips each for the artery and vein
and another for the ureter. The main drawback of Hem-o-lock
clips is the cost of the $950 appliers, which are necessary for
every size clip. However, the total calculation showed that using
polymer clips is advantageous in terms of cost (10). Guazzoni
et al. (11) reported reducing the per patient cost by 805 euros
by using Hem-o-lok clips instead of an Endo GIA stapler on
patients operated after the year 2003. Therefore, as there are
no differences in terms of effectiveness and complications, the
general appraisal in the literature is in favor of using clips due
to their low cost (5). In our cost analysis, we did not include
materials used in both groups, such as trocars, endobags,
and camera sleeves, in the calculation. Since 2010, prices
for outpatient and inpatient health services in state health
institutions are specified in the Circular on Healthcare Practices
issued by the Turkish Social Security Institution. According to
Circular on Healthcare Practices, the reimbursement value of
the polymer clip is 21 TL, while that of the vascular stapler has
been updated as 332 TL. While the polymer clip appears to be
advantageous in terms of total cost per patient, the benefits of
the stapler with regard to operative time and blood loss should
not be overlooked. Either technique may be chosen, based on
the surgeon’s preference and the patient’s anatomical structure.
We believe that using a stapler is a fast, easy, and reliable
method in cases where the pedicle can be easily exposed.
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Study Limitations

Because of the small number of cases in our study, we could
not perform multiple regression analysis for risk factors affecting
cost. Other limitations include the absence of subgroup analysis
based on tumor size and location, and the fact that the patients’
preoperative blood pressure and vessel width and length were
not measured.

Conclusion

Our comparison of these 2 vascular control devices has shown
that vascular stapler is advantageous in all respects except cost.
Nevertheless, it seems more appropriate for the surgeon to
choose the method with which he or she is experienced.
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Oz

Amag: Laparoskopik cerrahide farkli damar ligasyon yontemleri mevcuttur.
Bu calismada laparoskopik radikal nefrektomide kullanilan Endo GIA
stapler ve Hem-o-lok polimer klips tekniklerinin karsilastiriimasi planlandi.
Geregve Yontem: Mayis 2014 ve Ekim 2017 tarihleri arasinda laparoskopik
radikal nefrektomi uygulanan 56 hastanin verileri ve hastane faturalari
degerlendirildi. Hastalarin demografik 6zellikleri, timor boyutlari, kanama
miktarlari, komplikasyon durumlari, operasyon siireleri, hastanede kalig
streleri ile ilgili veriler retrospektif olarak toplandi. Elde edilen veriler
istatistiksel olarak karsilastirildi.

Bulgular: Calismaya uygun bulunan 46 olgu vaskiiler stapler ve polimer
klips kullanimina gore 2 gruba ayrildi. Maliyet agisindan klips kullanimi
avantajli olarak gozlenirken vaskiiler stapler kullanilan olgularin kanama
miktari, postoperatif dren miktari ve operasyon siresi diisiik bulunmustur.
Sonug: Laparoskopik radikal nefrektomide damar ligasyonu agisindan her
iki teknigin de birbirinden avantajli 6zellikleri bulunmaktadir. Cerrahin
tercihi ve hastanin uygunlugu bakimindan her iki teknik de tercih edilebilir
ancak cerrahin tecriibeli oldugu metodu kullanmasi daha uygundur.
Anahtar Kelimeler: Nefrektomi, laparoskopi, stapler, klips, ligasyon

Abstract

Objective: Various techniques for vascular ligation are used during
laparoscopic surgery. We aimed to compare the Endo GIA stapler and
Hem-o-lok polymer clips in laparoscopic radical nephrectomy.
Materials and Methods: The charts and costs were reviewed for all
56 patients who underwent laparoscopic radical nephrectomy at our
institution from May 2014 to October 2017. Patients’ demographic
characteristics, tumor size, blood loss, complications, operative time, and
length of hospital stay were evaluated retrospectively. The obtained data
were compared statistically.

Results: Forty-six patients eligible for the study were divided into
2 groups according to the use of vascular staples or polymer clips.
Amount of blood loss, postoperative drainage volume, and operative
time were lower in cases using vascular stapler, while polymer clips were
advantageous in terms of cost.

Conclusion: Both techniques have advantages in terms of vascular
ligation in laparoscopic radical nephrectomy. These techniques may be
chosen based on surgeon preference or patient compatibility; however,
it is more appropriate to use the material with which the surgeon is
experienced.

Keywords: Nephrectomy, laparoscopic, stapler, clips, ligation
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Giris

Bbbrek timorleri Grogenital sistemin en sik 3. kanseri olup
en mortal seyirli timoridir. Kemoterapi ve radyoterapiye
direncli olup standart tedavi yontemi cerrahidir. Cerrahi yontem
acik, laparoskopik ve robotik tarzda uygulanabilmektedir.
Laparoskopik nefrektomi ilk kez 1990 yilinda Clayman ve ark. (1)
tarafindan tanimlanmig olup giiniimiizde bircok merkezde etkin
ve glivenilir sekilde uygulanmaktadir. Glincel kilavuzlarda evre 1
ve 2 bobrek timorlerinde onerilmekte olan laparoskopik cerrahi
daha buyuk ve ileri evreli timorlerde de yapilabilmektedir (1).
Retroperitoneal, transperitoneal ve el yardimliyontemler esliginde
bu operasyonlar uygulanabilmektedir ve yaklasimlarin etkinligi
ve glvenilirligi agisindan fark yoktur (2,3). Acik nefrektomi
ile karsilastirildiginda daha az agrili olmasi, hastanede kalis
sresinin ve nekahat déneminin daha kisa olmasi laparoskopik
cerrahinin avantajlari iken; yiksek maliyet, uzun 6grenme egrisi
ve damar kontroliiniin zorlugu da dezavantajlar olarak kabul
edilmektedir (4). 1993 yilinda ilk kez metal klips kullanimiyla
baslayan vaskuler kontrol teknigi icin gtinimuzde farkli damar
kontrol teknikleri ve malzemeleri uretilmistir (2). Bu calismada
klinigimizde yapilan laparoskopik nefrektomi operasyonlarinda
damar kontroliini saglamada Endo GIA stapler ve Hem-o-lok
polimer klips kullanimi arasindaki farklari degerlendirdik.

Gere¢ ve Yontem

Mayis 2014 ile Ekim 2017 tarihleri arasinda bobrek tumoru
nedeniyle laparoskopik radikal nefrektomi (LRN) uygulanan
56 hasta calismaya dahil edildi. Calismaya alinan olgularin
demografik ozellikleri, timor boyutlari, kanama miktarlari,
komplikasyon durumlari, operasyon sureleri, hastanede kalis
streleri ile ilgili veriler retrospektif olarak incelendi. Hastalar
renal pedikil kontroli amacl Endo GIA stapler (Covidien Endo
GIA Universal Articulating Loading Unit 30 mm 2,5 mm) veya
Hem-o-lok polimer klips (Weck Hem-o-lok Polymer Ligating
Clips) kullanimi bakimindan 2 gruba ayrildi. Her 2 malzemenin
de kullanildigi olgular calisma disi birakildi. Olgularin timiine
transperitoneal LRN uygulandi. Endo GIA stapler kullanilan
olgularda renal arter ve ven ayr ayr diseke edilmeksizin
ligasyonu saglandi. Endo GIA stapler kullanilan olgularda
renal venin inferiorunun psoas kasi goriintinceye kadar diseke
edilmesini takiben superiordaki Morison boslugunda vaskdler
staplerin Ust bacagi yerlestirilecek kadar kiint diseksiyonla
serbestlendi. Renal venin arkasindaki arterin pulsasyonu alinarak
Endo GIA staplerin ucu psoas kasina dayanarak yerlestirildi.
Stapler aktif hale getirilerek ligasyon saglandi. Hem-o-lok
klips yerlestirilen olgularda ise arter ve ven ayr ayr diseke
edilerek distale 1, proksimale 2 adet olmak Ulzere 6 Kklips
yerlestirildi. Renal pedikil kontrolli saglandiktan sonra, bobrek
cevre dokulardan serbestlenerek nefrektomi islemi tamamlandi.
Retrospektif calisma olmasindan dolayr etik kurul onayi
alinmamistir. Hastalardan yazili onay alinmistir.

istatistiksel Analiz

Olgularin operasyon siireleri, kanama miktarlar ile operasyon
esnasinda ve sonrasinda toplanan drenaj miktarlar kaydedildi.
Elde edilen veriler gruplar arasinda kargilastirildi. Istatistiksel

analizler SPSS 16.0 versiyonu (SPSS Inc. Chicago, IL, USA)
kullanilarak gruplar arasi Mann-Whitney U testiyle yapildi. P
dederi 0,05'in altindaki deger anlaml kabul edildi.

Bulgular

Calismaya alinan 56 olgunun 10’u veri eksikligi, her 2 ligasyon
yonteminin birlikte kullanilmasi veya cerrahinin laparoskopik
metot ile tamamlanamamasi nedeni ile calisma disi birakilarak
toplam 46 olgu calismaya uygun bulundu. Olgularin yas
ortalamasi 69,8+2,1 yil (32-81 yil), erkek/kadin orani 26/20 olarak
gorildi. Olgularin tim demografik Ozellikleri ve tliimorlerin
karakteristik 6zellikleri Tablo 1’de ayrintili olarak gosterilmistir.
Grup 1 (20), ligasyon amach Endo GIA stapler kullanilan
olgulardan; grup 2 (26) ise Hem-o-lok polimer klips kullanilan
olgulardan olugmaktadir. Gruplar arasindaki kanama miktarinin
karsilastinlmasi amaciyla cerrahi 6ncesi ve sonrasi hemoglobin
(Hb) degerleri arasindaki degisim, operasyon esnasindaki drenaj
miktari ve postoperatif drenaj miktari hesaplandi. Grup 1
olgularin Hb miktarindaki disme ortalama 1,1+0,3 g/dL (%8)
iken grup 2’de bu disls 2,7+0,9 g/dL (%18,8) seviyesindedir.
Operasyon esnasindaki ortalama drenaj miktari her 2 grupta da
benzer olarak izlendi (sirasiyla 316+45 cc, 354+48 cc). Cerrahi
sonrasi donemdeki drenaj miktarlarinda grup 1’de anlamh
olarak daha az kanama oldugu goruldi (sirasiyla 183127 cc,
273£29 cc, p<0,02). Hastanede yatis siireleri incelendiginde her
2 hasta grubunda da benzer siireler gézlendi (sirasiyla 4,1+0,4
giin, 4,4£0,5 glin). Endo GIA kullanilan 1 olguda postoperatif
6. saatte ani gelisen hemodinamik instabilite nedeniyle
intraabdominal kanama dustndlda. Acil laparatomi yapilan
olgunun lomber venden kanamasi oldugu tespit edilip onarim
gerceklestirilerek postoperatif 6. glinde sorunsuz taburcu edildi.
Operasyon sureleri bakimindan gruplar karsilastinldiginda,
Endo GIA kullanilan olgularin daha kisa ameliyat siresinde
sonuclandigr istatistiksel olarak gosterilmistir (sirasiyla 11010
dakika, 178+15 dakika, p<0,05). Kullanilan malzemelerin
maliyetini inceledigimizde klinigimizde kullanilan Endo GIA

Tablo 1. Olgularin demografik 6zellikleri ve gruplarin
karsilastiriimasi

Grup 1 Grup 2

(n=20) (n=26) |P
Yas (ortalama, yil) 67,2 76,2 -
Cinsiyet (E/K) 9/11 17/9 -
Tamor boyutu (ortalama, mm) 34 47 -
Hemoglobin diizeyi
Preop hemoglobin 13,3 14,3
Postop hemoglobin 12,2 11,6 <0,03
Degisim (%) 8 18,8
Operasyon siiresi (ortalama, dakika) 110£10 178+15 | <0,05
Operasyon esnasindaki drenaj 316445 354448 | -
(ortalama, mL)
Postop drenaj miktari (ortalama, mL) 183+27 27329 | <0,02
Yatis suresi (ortalama, giin) 4,1+0,4 4,4+0,5 -
Maliyet (TL) 332 126 -
E: Erkek, K: Kadin
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staplerin (Covidien Endo GIA Universal Articulating Loading
Unit 30 mm 2,5 mm) Saglkta Uygulama Tebligi fiyati 332 TL
iken tek Hem-o-lok klipsin (Weck Hem-o-lok Polymer Ligating
Clips) fiyati 21 TL olarak belirlenmistir. Hem-o-lok klipslerin her
paketinden 6 adet klips cikmaktadir. Grup 2 olgularda hasta basi
ortalama maliyet 126 TL hesaplanmistir. Bu acidan her 2 grubu
karsilastirdigimizda maliyetin Endo GIA kullanilan olgularda daha
yiksek oldugu gorilmustir. istatistiksel olarak incelendiginde
maliyet acisindan klips kullanimi avantajli olarak gézlenirken
vaskuler stapler kullanilan olgularin kanama miktari, postoperatif
dren miktari ve operasyon siresi disiik bulunmustur.

Tartisma

Minimal invaziv tekniklerin trolojideki yansimalarindan biri olan
LRN cogu klinikte acik nefrektomiye oranla daha sik yapilmaya
baslanmustir. Acik radikal nefrektomide damar kontroli sitdir ile
saglanirken laparoskopik cerrahideki siittirizasyon zorluklari farkli
tekniklerin tanimlanmasina sebep olmustur. Titanyum klipsler,
Hem-o-lok klipsler, stapler ekipmanlari ve laparoskopik LigaSure
bunlardan bazilaridir. Bu yontemlerden Endo GIA stapler ve
Hem-o-lok klips kullaniminin avantaj ve dezavantajlarini gosteren
calismalar bulunmaktadir (5,6). Chan ve ark. (7) 565 hastalik
LRN serilerinde ligasyon amach Endo GIA stapler kullanmislardir
ve 10 hastada alet bagiml komplikasyon yasamislardir. Bu orani
%1,7 olarak hesaplamislar ve diger yontemlere nazaran daha
glvenilir oldugunu savunmaktadirlar (7). Endo GIA stapler
ekipmaninin acili olabilmesi ve kolay acilmasi avantajlari olarak
gorinmekteyken, 2 ele ihtiyac duymasi diger yontemlere
gore negatif bir oOzelligidir. Damar uzunlugu ile kullanilan
ekipmanlarin basarisini degerlendiren calismalarda trokarin
dizgiin yerlestirilmesi ile renal arteri kisa kalan olgularda aorta
hasari olmamasi agisindan Hem-o-lok klipsin avantajli oldugu
gosterilmistir (5).

Damar uzunlugunun yani sira vaskller basincin da ligasyon
yontemi lizerinde etkisi oldugunu gosteren calismalar
mevcuttur (6,8). Kerbl ve ark.’nin (8) deneysel calismasinda
titanyum klipslerin 2-0 veya 0 ipek sutlir kadar gulvenli
oldugu belirtilmistir. Yaptiklari hesaplarda 237 mmHg basincin
Uzerindeki damarlarda stapler tekniginin basarisiz oldugunu
ve ligasyon sonrasi sizdirmaya yol actigini raporlamslardir;
sonu¢ olarak 200 mmHg Uzeri sistolik basinci olan olgularda
sadece renal ven icin stapler, renal arter icin ise metal klips
yerlestirilmesinin uygun olacagi belirlenmistir (8). Calismamizda
bu tarz bir 6lcim yapilmazken stapler uyguladigimiz tek olguda
kanama gorulmis, bu olguda da laparatomi ile stapler hatti
incelendiginde herhangi bir sizinti izlenmemistir. Hastanin
kanamasinin lomber venlerden kaynakli oldugu ve kanamanin
stttrasyon bolgesinden uzakta olmasi nedeniyle kullanilan
ligasyon tekniginden bagimsiz oldugu belirlenmistir. Meng ve
ark. (9) 97 olgunun 15 tanesinde stapler kullanmiglar; bunlardan
1 tanesinde kanama nedenli acik cerrahiye gecilmis, diger 82
olguda ise klips yerlestirmislerdir. Arastirmacilar klipsin daha az
komplikasyona yol actigini savunmaktadirlar (9).

Maliyet analizinin yapildi§i calismalarda polimer klipsin vaskdiler
staplere gore daha ucuz olmasi ve titanyuma gore daha gtivenilir
olmasi bakimindan avantajli bir materyal oldugu gosterilmistir.
Bernie ve ark.’min (5) maliyet calismasinda ortalama vaskuiler
stapler kullaniminin hasta basi 258 $, klips kullaniminin ise

21 $'lik bir maliyeti hesaplanmistir. Ancak klips aplikatoriiniin
1395 $'lik ek maliyeti de hesaplandiginda hasta basina 49
$'lik toplam maliyet cikmustir (5). 2010 yihinda Tirkiye'den
yapilan bir calismada da Endo GIA stapler fiyatinin 1026,95
TL oldugu, tek bir Hem-o-lok klips maliyetinin boyutuna
gore 10,59-15,32 TL arasinda olup 3’er adet arter ile ven
ve 1 adet Ureter icin kullaniminin 70,63-102,10 TL ek mali
yuk getirdigi hesaplanmisti. Hem-o-lok klipslerin en 6nemli
olumsuzlugu her boyut icin gerekli olan 950 $'lik aplikator
maliyetidir. Yine de total hesapta polimer klips kullaniminin
maliyet acisindan avantajli oldugu gosterilmistir (10). Guazzoni
ve ark. (11) 2003 yilindan sonra yaptiklari olgularda Endo
GIA stapler yerine Hem-o-lok klips kullanarak olgu basina 805
EUR maliyeti azalttiklarini bildirmislerdir. Sonug¢ olarak genel
literatiir degerlendirmesi etki ve komplikasyon bakimindan
herhangi bir fark bulunmamasi nedeni ile olgularda ucuz olmasi
bakimindan klips kullaniminin tercih edilmesi seklindedir (5).
Bizim maliyet analizimizde ise her 2 grupta da ortak kullanilan
trokar, endobag, kamera kilifi gibi malzemeler maliyet analizinde
hesaplanmadi. Saghk kuruluglarinda ayaktan ve yatarak verilen
saglk hizmetlerinin bedeli 2010 yilindan beri Sosyal Givenlik
Kurumu Saglkta Uygulama Tebligi'ne gore belirlenmektedir.
Saglikta Uygulama Tebligi’‘ne gore polimer klipsin 6demesi 21
TL iken vaskuler stapler 6demesi 332 TL olarak gtincellenmistir.
Hasta basi toplam maliyet agisindan polimer klips avantajli
olarak goziikmekle birlikte staplerin operasyon suresi ve kanama
miktarinda gozlenen avantajli taraflari goz ardi edilmemelidir.
Cerrahin tercihi ve hastanin anatomik yapisinin uygunlugu
bakimindan her 2 teknik de tercih edilebilir. Biz pedikilin
rahatca ortaya konulabildigi olgularda stapler kullaniminin hizli,
kolay ve guvenilir bir yontem olduguna inanmaktayiz.

Calismanin Kisithliklan

Calismamizda az sayida olgu bulunmasi nedeniyle maliyeti
etkileyen risk etkenleri icin birden c¢ok regresyon analizi
yapilamadi. Ayrica timor boyutu ve lokalizasyonuna gore alt
grup analizi yapilmamigs olmasi, olgularin cerrahi 6ncesi tansiyon
bilgileri, vaskuler yapilarin genisligi ve boyunun hesaplanmamig
olmasi diger limitasyonlardir.

Sonuc¢

Calismamizda bu 2 ekipmanin karsilastirmasi ile vaskiler stapler
kullaniminin maliyet disinda avantajli oldugu gosterilmistir.
Yine de cerrahin tecriibeli oldugu ekipmani tercih etmesi daha
uygun goriinmektedir.
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Abstract |

Objective: We aimed to investigate the influence of preoperative factors on postoperative renal function and the association between renal function
and oncologic outcomes and complications after radical cystectomy (RC).

Materials and Methods: We retrospectively analyzed patients who underwent RC due to muscle-invasive bladder cancer and intravesical treatment-
resistant nonmuscle-invasive bladder cancer in our center between January 2006 and March 2017. The patients’ age, gender, comorbidities,
preoperative estimated glomerular filtration rate (eGFR), presence of hydronephrosis, hydronephrosis grade and laterality, urinary diversion type,
preoperative and postoperative pathology findings, eGFR at postoperative 3@ month, oncologic outcomes, and complication rates were evaluated.
The patients were divided into 2 groups based on postoperative eGFR: group 1 (<60 mL/min eGFR) and group 2 (=60 mL/min eGFR), and data were
compared between the groups.

Results: The study included 125 patients with urothelial carcinoma of the bladder who underwent RC and had complete records (59 patients in
group 1 and 66 patients in group 2). Of the preoperative factors, only presence of hydronephrosis was significantly higher in group 1 (p=0.012).
There were no statistically significant differences between the groups in terms of urinary diversion type, pathology findings, oncologic outcomes, or
complications.

Conclusion: Preoperative eGFR and hydronephrosis were significantly associated with postoperative 3" month eGFR. Postoperative eGFR <60 mL/min
was not associated with diversion type, pathologic and oncologic outcomes, or complications.

Keywords: Bladder cancer, postoperative renal function, estimated glomerular filtration rate, radical cystectomy, hydronephrosis

Introduction on patient characteristics and physician preference (2). For

. ) . NAC, pre-RC tumor volume (imaging findings consistent with
Radical cystectomy (RC), extended lymph node dissection, 13 gisease and lymph node positivity) and renal function are
and urinary diversion offer the best survival advantage in the  {he jmportant patient-related factors influencing chemotherapy
treatment of muscle-invasive bladder cancer (MIBC) and high-  gecisions (1,2,3). In contrast, AC is given based on post-RC
risk non-muscle-invasive bladder cancer (NMIBC) (1). However, performance status and renal function (4,5). Although renal
the need for neoadjuvant chemotherapy (NAC) prior to RC or  functional capacity varies before and after RC, it is important
adjuvant chemotherapy (AC) following RC varies depending in chemotherapy planning. However, numerous studies have

Address for Correspondence: Serdar Celik MD, University of Health Sciences, izmir Bozyaka Training and Research Hospital, Clinic of Urology, izmir, Turkey
E-mail: serdarcelik84@hotmail.com ORCID-ID: orcid.org/0000-0003-0939-9989
Received: 05.03.2018 Accepted: 05.05.2018

©Copyright 2018 by Urooncology Association Bulletin of Urooncology / Published by Galenos Yayinevi 127


https://orcid.org/0000-0003-0939-9989
https://orcid.org/0000-0001-5012-6590
https://orcid.org/0000-0002-7514-7133
https://orcid.org/0000-0002-3528-7449
https://orcid.org/0000-0003-1268-5636
https://orcid.org/0000-0002-2131-0812
https://orcid.org/0000-0002-2406-7457
https://orcid.org/0000-0001-7747-3613

Celik et al.
Factors Associated with Renal Function 3 Months After Radical Cystectomy

demonstrated the relationship between renal function and
patients’ preoperative characteristics, comorbidities, and
presence of hydronephrosis (2,4,5). Risk factors for early
postoperative acute renal dysfunction have also been identified
(6). However, there are no definitive data regarding the effects
of postoperative renal function on post-RC complications (6)
and oncologic outcomes.

The aim of this study was to investigate the association between
postoperative renal function and preoperative factors, post-RC
oncologic outcomes, and complications.

Materials and Methods

Patients with bladder cancer who underwent RC in our center
between January 2006 and March 2017 were retrospectively
analyzed. Histologic type was urothelial carcinoma in all cases
included in the study. Patients with bladder cancers other than
urothelial carcinoma, patients with upper urinary tract tumors,
obstructive urinary tract stone disease, or solitary kidney prior
to RC, patients receiving NAC (due to their small number),
and patients with missing follow-up data were excluded. The
patients’ general characteristics and preoperative, peroperative,
and postoperative data were screened. The patient group
consisted of those with MIBC and NMIBC (Ta, T1, carcinoma
in situ). The NMIBC group included Ta patients presenting with
extensive, refractory, and frequent hematuria and T1 patients
resistant to intravesical therapy.

Patients were analyzed in terms of general characteristics (age,
gender, presence of diabetes mellitus (DM), hypertension (HT),
and other comorbidities); preoperative data [preoperative
estimated glomerular filtration rate (eGFR), American Society
of Anesthesiologists (ASA) Score, Eastern Cooperative Oncology
Group (ECOG) Performance Score, Charlson Comorbidity
Index, and presence, grade, and laterality of hydronephrosis];
peroperative data (operation time, type of urinary diversion);
pathologic data (pre- and postoperative T stage, grade, and
other important pathology findings); postoperative data (eGFR
at postoperative 3 month); oncologic outcomes (upstaging,
AC rate, overall mortality and survival time, and cancer-specific
mortality and survival time); and complication data (length of
hospital stay, rates of early medical and surgical complications,
and distribution of complications according to Clavien-Dindo
classification). Hydronephrosis was defined as the presence
of dilation of the renal pelvis and calyces and renal pelvic
anteroposterior diameter of >10 mm in ultrasonography or
computed tomography (7). Based on previous studies, the
patients were divided into 2 groups according to a postoperative
eGFR threshold of 60 mL/min (6,8,9). Patients with eGFR <60
mL/min were in group 1 and those with eGFR 260 mL/min were
in group 2.

Statistical Analysis

The data were analyzed using Statistical Package for the Social
Sciences, version 20.0 (SPSS, Chicago, IL, USA) software.
Patients classified into groups 1 and 2 based on postoperative
eGFR level were compared. Univariate analysis was done using
Mann-Whitney U test and Pearson’s chi-square test; multivariate
analysis was done using binary logistic regression analysis. In
addition, overall survival and cancer-specific survival data were
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analyzed using Kaplan-Meier survival analysis and log-rank test.
The data in the tables are expressed in median (minimum-
maximum) and these values were used for statistical analysis. P
value <0.05 was accepted as the level of significance.

Results

A total of 125 patients with urothelial carcinoma of the bladder
who underwent RC and had complete records were analyzed.
Mean age was 64.1+8.8 (32-83) years and mean follow-up
period was 32.4+30.8 (1-113) months; 12 (9.6%) of the
patients were female. The mean overall and cancer-specific
survival times were 58.7+4.8 and 67.9+5.1 months, respectively.
Group 1 included 59 patients and group 2 included 66. Patient
characteristics and preoperative data of groups 1 and 2 and
the results of comparison between the groups are presented
in Table 1. Patient characteristics were similar between the
groups. Of the preoperative parameters, preoperative eGFR
and hydronephrosis rate were significantly higher in group
1 (p=0.012). Other data affecting eGFR were comparable in
the 2 groups. Preoperative, peroperative, and postoperative
pathology findings of the groups and their comparative results
are given in Table 2. There were no significant differences
between the groups in terms of pathology or urinary diversion
type. In addition, postoperative pathology results indicated at
least stage T1 in all patients who underwent RC due to NMIBC.
There were no significant differences in oncologic data or
complications between the groups (Table 3). The AC rates of
the groups were also similar. The patients showed similar overall
survival time (group 1: 57.8+7.0 months and group 2: 54.3+5.7
months, p=0.662) and cancer-specific survival time (group
1: 68.84£7.2 months and group 2: 60.9+6 months, p=0.821)
and mortality rates (overall mortality was 49.2% in group 1
and 43.9% in group 2, p=0.560; cancer-specific mortality was
37.3% in group 1 and 34.8% in group 2, p=0.777). The overall
and cancer-specific survival curves of the patients are shown in
Figures 1 and 2.

Discussion

This study investigated patient characteristics and comorbidities
influencing post-RC eGFR at postoperative 3 month, and ASA
Score, ECOG Performance Score, Charlson Comorbidity Index,
and the presence of DM, HT, and other comorbidities were found
to have no effect on postoperative eGFR. However, we observed
a significant correlation between preoperative hydronephrosis
and low eGFR (p=0.012). Other than this, the most important
factor affecting postoperative eGFR was preoperative eGFR
(p<0.001). In a study investigating risk factors for acute renal
failure in the early postoperative period (after the withdrawal
of ureteral stent on postoperative day 7), acute renal failure
was observed in 48 of 145 patients evaluated. In these 48
patients, preoperative eGFR <60, HT, and NAC were identified
as independent risk factors for acute renal failure (6). Unlike
that study, our study focused on renal function at postoperative
month 3 rather than the early postoperative period. In addition,
our study did not include patients receiving NAC. In a recent
similar study including 164 patients, factors influencing eGFR
at postoperative 3 month were investigated by creating a
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Table 1. General characteristics of the patients and the comparison of preoperative data between groups
Postoperative eGFR <60 mL/s Postoperative eGFR >60 mL/s
(Group 1) (n=59) (Group 2) (n=66) p
Age (years) 66 (45-83) 64 (32-80) 0.288
Female 8 4
Gender 0.155
Male 51 62
Preoperative eGFR 55.1(17.5-118.4) 75.3 (6.8-141.4) <0.001
Postoperative 3 month eGFR 40.4 (15.7-59.3) 82.5(60.0-118.4) -
1 2 3
2 37 38
ASA Score 0.756
3 20 24
4 0 1
0 15 18
1 27 31
ECOG Performance Score 2 10 11 0.88
3 4
4 1 0
0 0 1
1 2 1
Charlson Comorbidity Index 0.241
2 15 9
3+ 42 55
DM, n (%) 13 (22) 10 (15.2) 0.322
HT, n (%) 21 (35.6) 27 (40.9) 0.542
Other comorbidity, n (%) 45 (76.3) 46 (69.7) 0.410
+) 31 (52.5) 20 (30.3) 0.012
Preoperative hydronephrosis ot 12
®) 28 (47.5) 46 (69.7) 0.0
Unilateral 22 (71) 15 (75)
Hydronephrosis laterality 0.753
Bilateral 9 (29) 5(25)
1 0(0) 4 (20)
2 9 (29) 4 (20)
Preoperative grade of hydronephrosis 0.074
3 16 (51.6) 8 (40)
4 6(19.4) 4 (20)
ASA: American Society of Anesthesiologists, ECOG: Eastern Cooperative Oncology Group, DM: Diabetes mellitus, HT: Hypertension, eGFR: Estimated glomerular filtration rate
*Binary logistic regression analysis
Mann-Whitney U test and Pearson chi-square test

nomogram (2). It was reported that postoperative eGFR was
significantly associated with patient age and preoperative
eGFR, as well as type of urinary diversion and thickness of
abdominal subcutaneous fat tissue. In addition, the authors
emphasized that postoperative eGFR may be improved due
to removal of the obstruction after surgery in patients with
preoperative hydronephrosis, but the difference was statistically
nonsignificant (2). They stated that although postoperative
eGFR may be improved in cases of hydronephrosis associated
with acute obstructions, eGFR may not improve in patients
with long-term, slow-growing obstructions (2). Here, the
compensatory capacity of the patient’s contralateral kidney is
also important.

Our results in the present study differ from the aforementioned
findings. Firstly, of 51 patients with hydronephrosis, 31 also

had low postoperative eGFR. However, these 51 patients had
similar bilateral and unilateral hydronephrosis rates and grade
of hydronephrosis in both groups. This may be attributed to
the slow progression of hydronephrosis as a chronic process
in the bladder, and this leads to permanent renal dysfunction
(2). In addition, in the present study, group 1 showed lower
postoperative eGFR compared to preoperative values, while an
increase was observed in group 2 (p<0.00T). Thus it can be
said that persistent renal dysfunction due to hydronephrosis
in this group does not improve postoperatively. The findings
of previous research and our study suggest that comorbidities
are not associated with poor postoperative renal function,
whereas type of urinary diversion must be evaluated further
(2,5,8). In terms of early postoperative acute renal failure, no
difference in rate was reported with ileal conduit, neobladder,
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Table 2. Comparative results of the patients’ preoperative, peroperative, and postoperative findings and pathology data
Postoperative eGFR <60 mL/s Postoperative eGFR 260 mL/s
(Group 1) (n=59) (Group 2) (n=66) P
<T1 6 9
Preoperative T stage T2 51 55 0.835
T3 2 2
Grade 1 1
Preoperative tumor grade Grade 2 5 0 0.05
Grade 3 53 64
+) 10 28
CIs 0.002
) 49 37
+) 9 10
Squamous differentiation 0.984
) 49 55
Operation time (h) 6 (3-9) 6 (3-8) 0.482
T 10 16
T2 29 26
Postoperative T stage 0.609
T3 10 10
T4 10 14
1 3 5
Postoperative tumor grade 2 1 3 0.489
50 49
(D) 9 13
Positive surgical margin 0.515
“) 50 53
Number of lymph nodes dissected 12 (1-24) 14 (2-33) 0.197
Number of positive lymph nodes 0 (0-10) 0 (0-8) 0.163
(+) 13 9
Lymph node positivity 0.228
“) 44 54
Percentage of positive lymph nodes 0 (0-70) 0 (0-66.7) 0.154
(+) 7 9
Prostatic invasion 0.831
“) 48 55
+) 3 7
Urethral invasion 0.258
-) 54 57
(+) 13 16
Urethral orifice involvement 0.770
-) 46 50
(+) 11 11
Lymphovascular invasion 0.799
©) 47 53
+) 7 9
Perineural invasion 0.745
Q) 51 55
Ureterocutaneostomy 25 26
Diversion type 0.735
Diversion 34 40
CIS: Carcinoma in situ, eGFR: Estimated glomerular filtration rate
Mann-Whitney U test and Pearson chi-square test

and ureterocutaneostomy (6). In the late postoperative period,
Thompson et al. (5) reported that advance age, reduced
preoperative eGFR, and continent diversion were factors
associated with reduced eGFR 3 month postoperatively. In
another study investigating diversion type, 24 patients had
ileal neobladder, 12 had ileocecal neobladder, 25 had ileal
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conduit, and 9 had ureterocutaneostomy. Although patient
age, preoperative eGFR, and HT were significant factors in the
choice of diversion, type of diversion was found to have no
significant effect on long-term renal functions (9). Postoperative
episodes of pyelonephritis and AC were identified as among
the factors associated with reduced renal function (9). In
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Table 3. Comparisons of postoperative data, oncologic outcomes, and complications between the patient groups
Postoperative eGFR <60 mL/s Postoperative GFR 260 mL/s
(Group 1) (n=59) (Group 2) (n=66) P
[G2) 25 26
Upstaging 0.735
) 34 40
Upstaging 25 26
Stage change Downstaging 8 12 0.778
No change 26 28
Adjuvant chemotherapy, n (%) 17 (28.8) 17 (25.8) 0.701
Overall mortality, n (%) 29 (49.2) 29 (43.9) 0.560
Overall survival (months) 57.8t7.0 54.31£5.7 0.662
Cancer-specific mortality, n (%) 22 (37.3) 23 (34.8) 0.777
Cancer-specific survival (months) 68.8+7.2 60.9+6.0 0.821
Hospital stay (days) 11 (5-29) 11 (5-42) 0.697
(+) 15 14
Early medical complications 0.578
-) 44 52
(+) 24 27
Early surgical complications 0.979
“) 35 39
1 3 9
2 38 45
3a 3 0
Clavien-Dindo complication classification 0.172
3b 9 9
4a 5 3
5 1 0
eGFR: Estimated glomerular filtration rate
Mann-Whitney U test and Pearson chi-square test

- 1.0 =0.821
10 p=0.662 B
0,8 0,8
Postoperative eGFR 260mL/min
T 06 Postoperative eGFR 260 mL/min T 06
£ H e R
& i mﬂ
E
£
S 0,4 3 0.4
j i Postoperative eGFR <60mL/min
02 Postoperative eGFR <60 mL/min 0.2
0,04 0,0
T T T T T T T T T T T T T T
o 2000 4000 50,00 80,00 100,00 120,00 00 20,00 40,00 60,00 80,00 100,00 120,00
Overall Survival (months) Cancer Specific Survival (months)

Figure 1. Overall survival analysis curves of patients in groups  Figure 2. Cancer-specific survival analysis curves of patients in
1 and 2 groups 1 and 2
eGFR: Estimated glomerular filtration rate eGFR: Estimated glomerular filtration rate
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another study of 68 patients with continent diversion and 47
with incontinent diversion, preoperative eGFR was significantly
lower in the incontinent group, while the continent group had
a higher proportion of patients with postoperative stage 3B
chronic kidney disease (CKD). Significant factors associated
with stage 3B CKD at 5 years were advanced age, preoperative
eGFR, ureterocutaneostomy, and postoperative hydronephrosis
(8). Although our results are consistent with previous studies
reporting that comorbidities do not influence renal function,
our lack of significant findings regarding diversion type suggests
that further investigation into its effect on renal function is
warranted. Moreover, while there are some reports that obesity
and body mass index (BMI) are associated with postoperative
renal function (10,11,12), we were not able to evaluate this in
the present study due to incomplete data regarding obesity
and BMI.

In our study, preoperative and postoperative pathologic data
and operative times of patients were similar at different
eGFRs. Analysis of oncologic outcomes showed that upstaging,
presence of AC, and overall and cancer-specific survival and
mortality rates were also similar at different eGFR. With
regard to complication rates, eGFR had similar effects on early
medical and surgical complications. Clavien-Dindo complication
classification was similar between the groups.

Study Limitations

The most important limitations of this study were the small
number of patients, retrospective study design, lack of important
data such as BMI, obesity, and preoperative tumor location, and
exclusion of patients who received NAC due to their small
population.

Conclusion

Our results suggest that postoperative eGFR is significantly
associated with preoperative eGFR and hydronephrosis, while
the presence of comorbidity is not a significant factor. However,
comorbidities may have an effect on preoperative renal function
reserve rather than postoperative short-term renal functions.
Apart from that, we observed in our study that postoperative
eGFR is not associated with type of urinary diversion, pathologic
and oncologic outcomes, or complication rates. We believe
that larger prospective studies can provide more accurate
information.
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Amac: Postoperatif renal fonksiyonun preoperatif faktorler ve radikal
sistektomi (RS) sonrasi onkolojik sonuglar ve komplikasyonlarla iliskisini
arastirip sunmayi amacladik.

Gere¢ ve Yontem: Ocak 2006 ile Mart 2017 tarihleri arasinda kas-
invaziv mesane kanseri ve intravezikal tedaviye direncli kas-invaziv
olmayan mesane kanseri nedeniyle klinigimizde RS uygulanan hastalar
retrospektif incelendi. Hastalarin yasi, cinsiyeti, ek komorbidite varligi,
preoperatif tahmini glomerdler filtrasyon hizi (eGFR) diizeyi, hidronefroz
varligi, derecesi ve lateralitesi, Uriner diversiyon tipi, RS dncesi ve sonrasi
patolojik verileri, postoperatif 3. ay eGFR diizeyi, onkolojik sonuclari ve
komplikasyon oranlari degerlendirildi. Hastalar postoperatif 3. ay eGFR
diizeyine gore ikiye ayrildi. eGFR <60 mL/dakika olan hastalar grup 1 ve
eGFR 260 mL/dakika olan hastalar grup 2 olarak adlandirildi. Tim veriler
gruplar arasinda karsilastirild.

Bulgular: Urotelyal karsinom nedeniyle RS uygulanan ve verileri tam
olan 125 mesane kanserli hastadan grup 1'de 59, grup 2’de 66 hasta
degerlendirildi. Peroperatif faktorlerden sadece hidronefroz varigr grup
1’de anlamli yiiksek saptandi (p=0,012). Patolojik veriler, (riner diversiyon
tercihi, onkolojik veriler ve komplikasyonlar incelendiginde ise gruplar
arasi herhangi bir anlamli farkhlik saptanmadi.

Sonug: Preoperatif eGFR ve hidronefrozun postoperatif 3. ay eGFR
diizeyine etkisi oldugu gozlendi. Postoperatif <60 mL/dakika eGFR
diizeyinin ise diversiyon secimi, patolojik ve onkolojik sonuglar ile
komplikasyon oranlarina etkisi olmadigi gézlendi.

Anahtar Kelimeler: Mesane kanseri, postoperatif renal fonksiyon, tahmini
glomertiler filtrasyon hizi, radikal sistektomi, hidronefroz

Abstract

Objective: We aimed to investigate the influence of preoperative factors
on postoperative renal function and the association between renal function
and oncologic outcomes and complications after radical cystectomy (RC).
Materials and Methods: We retrospectively analyzed patients who
underwent RC due to muscle-invasive bladder cancer and intravesical
treatment-resistant nonmuscle-invasive bladder cancer in our center
between January 2006 and March 2017. The patients’ age, gender,
comorbidities, preoperative estimated glomerular filtration rate (eGFR),
presence of hydronephrosis, hydronephrosis grade and laterality, urinary
diversion type, preoperative and postoperative pathology findings, eGFR
at postoperative 3 month, oncologic outcomes, and complication
rates were evaluated. The patients were divided into 2 groups based on
postoperative eGFR: group 1 (<60 mL/min eGFR) and group 2 (=60 mL/
min eGFR), and data were compared between the groups.

Results: The study included 125 patients with urothelial carcinoma of the
bladder who underwent RC and had complete records (59 patients in
group 1 and 66 patients in group 2). Of the preoperative factors, only
presence of hydronephrosis was significantly higher in group 1 (p=0.012).
There were no statistically significant differences between the groups in
terms of urinary diversion type, pathology findings, oncologic outcomes,
or complications.

Conclusion: Preoperative eGFR and hydronephrosis were significantly
associated with postoperative 3 month eGFR. Postoperative eGFR <60
mL/min was not associated with diversion type, pathologic and oncologic
outcomes, or complications.

Keywords: Bladder cancer, postoperative renal function, estimated
glomerular filtration rate, radical cystectomy, hydronephrosis
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Giris

Kas-invaziv mesane kanseri (KIMK) ve yiiksek riskli kas-invaziv
olmayan mesane kanseri (KIOMK) tedavisinde radikal sistektomi
(RS), genisletilmis lenf nodu diseksiyonu ve uriner diversiyon
sagkalim avantajina sahip en iyi tedavi yontemidir (1). Fakat
RS oncesi neoadjuvan kemoterapi (NK) ya da RS sonrasi
adjuvan kemoterapi (AK) gerekliligi hasta ozellikleri ve doktor
secimine gore degismektedir (2). Kemoterapi kararinda etkili
hasta ozelliklerini inceledigimizde, NK icin RS Oncesi timor
volimi (goriuntilemelerde T3 hastalik uyumlu bulgular, lenf
nodu pozitifligi) ve renal fonksiyon onem arz etmektedir
(1,2,3). AK icin ise RS sonrasi hastanin performans durumu
ve renal fonksiyonu etkili faktorlerdir (4,5). Hastanin renal
fonksiyon kapasitesi RS 6ncesi ve sonrasi degiskenlik gostermekle
birlikte, kemoterapi planinda 6nem arz etmektedir. Fakat renal
fonksiyonun hastanin preoperatif 6zellikleri, komorbidite varhg
ve hidronefroz varhg ile iliskisi bircok calismada gosterilmistir
(2,4,5). Postoperatif erken doénem akut renal fonksiyon
bozukluguna etki eden faktorler de tanimlanmistir (6). Fakat
postoperatif renal fonksiyonun RS sonrasi komplikasyon (6) ve
onkolojik sonuglar tizerine etkisi net degildir.

Biz bu yazida postoperatif renal fonksiyonun preoperatif
faktorler, RS sonrasi onkolojik sonuglar ve komplikasyonlarla
iliskisini arastirnp sunmay1 amacladik.

Gere¢ ve Yontem

Ocak 2006 ile Mart 2017 tarihleri arasinda mesane kanseri
nedeniyle klinigimizde RS uygulanan hastalar retrospektif
incelendi. Calismaya Urotelyal karsinom patolojisi olan mesane
kanserli hastalar dahil edildi. Urotelyal karsinom disi mesane
kanseri saptanan hastalar, Ust Uriner sistem tiimori olan hastalar,
obstruktif Uriner sistem tas hastalifi olan hastalar, RS oncesi
soliter bobrekli hastalar, NK goren hastalar (hasta sayisinin az
olmasi nedeniyle) ve takip verileri eksik olan hastalar calismadan
dislandi. Hastalarin genel o6zellikleri, preoperatif, peroperatif
ve postoperatif verileri tarandi. Hasta grubu KIMK ve KIOMK
(Ta, T1, karsinoma in situ) hastalardan olusmaktaydi. KIOMK
grubunu yaygin, kirr edilemeyen ve sik hematuri ile prezente
olan Ta hastalar ve intravezikal tedaviye direncli T1 hastalar
olusturmaktaydi.

Hastalarin genel 6zellikleri [yas, cinsiyet, diabetes mellitus (DM),
hipertansiyon (HT) ve komorbidite varligi]; preoperatif verileri
[preoperatif tahmini glomeriiler filtrasyon hizi (eGFR) diizeyi,
Amerikan Anestezistler Dernegdi (ASA) Skoru, Dogu Kooperatif
Onkoloji Grubu (ECOG) Performans Skoru, Charlson Komorbidite
indeksi, hidronefroz varligi, derecesi ve lateralitesi], peroperatif
verileri (operasyon siresi, Uriner diversiyon tipi), patolojik
verileri (preoperatif ve postoperatif T evresi, derecesi ve diger
onemli patolojik bulgular), postoperatif verileri (postoperatif 3.
ay eGFR diizeyi), onkolojik sonuglari (evre ylkselmesi, AK orani,
genel mortalite ve sagkalim suresi ile kanser spesifik mortalite
ve sagkalim siresi) ve komplikasyon verileri (yatis suresi, erken
medikal ve cerrahi komplikasyon oranlari ve Clavien-Dindo
siniflamasina gore komplikasyon dagihimlari) degerlendirildi.
Hidronefroz renal pelvis ve kalikslerde dilatasyon varhgi ile
ultrasonografi ya da bilgisayarli tomografi >10 mm renal pelvis
anteroposterior cap varligi olarak tanimlandi (7). Hastalar
onceki calismalar g6z 6niline alinarak postoperatif eGFR 60 mL/

dk. diizeyine gore ikiye ayrildi (6,8,9). eGFR <60 mL/dk. olan
hastalar grup 1 ve eGFR 260 mL/dk. olan hastalar grup 2 olarak
adlandirildi.

istatistiksel Analiz

Veriler Statistical Package for Social Sciences, version 20.0 (SPSS,
Chicago, IL) programi kullanilarak analiz edildi. Postoperatif
eGFR dlzeyine gore siniflandirilan hastalar grup 1 ve grup 2
arasinda karsilastirildi. Tek degiskenli analizde Mann-Whitney
U test ve Pearson ki-kare test, cok degiskenli analizde ise
binary logistic regression analizi kullanildi. Ek olarak, genel
sagkalim ve kanser spesifik sagkalim verileri icin, Kaplan-Meier
survival analizi ve log-rank testi kullanildi. Tablolardaki veriler ve
sonuglari medyan (minimum-maksimum) veri lzerinden analiz
edilmistir. istatistiksel analizde anlamlilik <0,05 p degeri olarak
kabul edilmistir.

Bulgular

Urotelyal karsinom nedeniyle RS uygulanan ve verileri tam
olan 125 mesane kanserli hasta degerlendirildi. Ortalama yasi
64,1+8,8 (32-83) yil ve ortalama takip stresi 32,4+30,8 (1-113)
ay olan hastalardan 12'si (%9,6) kadindi. Hastalarin ortalama
genel ve kanser spesifik sagkalimlar 58,7+4,8 ve 67,9£5,1 ay
saptandi. Grup 1'de 59, grup 2’de 66 hasta degerlendirildi.
Grup 1 ve grup 2 hastalanin hasta Ozellikleri ve preoperatif
verileri ve karsilastirma sonuclari Tablo 1’de verilmistir. Hasta
ozellikleri benzer olan 2 grup arasinda preoperatif verilerden
sadece preoperatif eGFR ve hidronefroz varligi grup 1’de anlamh
yuksek saptanmistir (p=0,012). eGFR’ye etkili diger veriler
gruplar arasinda benzer saptanmistir. Gruplarin preoperatif,
peroperatif ve postoperatif patolojik bulgular ve karsilastirma
sonuclari Tablo 2’de verilmistir. Gruplar arasi patolojik verilerde
ve uriner diversiyon tipinde anlamli bir farkhlik saptanmadi.
Ayrica KIOMK nedeniyle RS uygulanan hastalarin hepsinin
postoperatif patolojisi en az T1 evre olarak geldi. Onkolojik
veriler ve komplikasyonlar incelendiginde de yine gruplar
arasinda herhangi bir farkliik saptanmadi (Tablo 3). Gruplar
arasi AK oranlari da benzer saptandi. Hastalarin genel sagkalimi
(grup 1: 57,817 ay ve grup 2: 54,3+5,7 ay, p=0,662) ve kanser
spesifik sagkalimi (grup 1: 68,8+7,2 ay ve grup 2: 60,946 ay,
p=0,821) ve mortalite oranlari (mortalite grup 1'de %49,2 iken
grup 2'de %43,9, p=0,560; kanser spesifik mortalite grup 1’de
%37,3 iken grup 2'de %34,8, p=0,777) benzerdi. Hastalarin
genel ve kanser spesifik sagkalim egrileri Sekil 1 ve Sekil 2'de
verilmistir.

Tartisma

Calismamizda postoperatif 3. ay eGFR dlzeyine etki eden hasta
ozellikleri ve komorbiditeleri incelendiginde, ASA Skoru, ECOG
Performans Skoru, Charlson Komorbidite indeksi, DM, HT ve
ek herhangi bir komorbidite varliginin postoperatif eGFR’ye
etkisi gosterilememistir. Fakat preoperatif hidronefroz varlig ile
eGFR dusukligl arasinda anlamli iliski saptanmistir (p=0,012).
Bunun disinda postoperatif eGFR’ye etki eden en Onemli
etkenin preoperatif eGFR oldugu gozlenmistir (p<0,001).
Postoperatif erken dénem (postoperatif 7. glin Ureteral stent
cekilmesi sonrasi) akut bobrek yetmezligine etki eden faktorlerin
degerlendirildigi bir calismada, 145 hasta degerlendirilmis olup
bunlarin 48’inde akut bobrek yetmezligi tablosu gozlenmistir.
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Tablo 1. Hastalarin genel 6zellikleri ve preoperatif verilerinin gruplar arasi karsilastirmali sonuglari

Postoperatif eGFR <60 mL/sn | Postoperatif eGFR 260 mL/sn
(Grup 1) (n=59) (Grup 2) (n=66) P
Yas (yil) 66 (45-83) 64 (32-80) 0,288
Kadin 8 4
Cinsiyet 0,155
Erkek 51 62
Preoperatif eGFR 55,1 (17,5-118,4) 75,3 (6,8-141,4) <0,001
Postoperatif 3. ay eGFR 40,4 (15,7-59,3) 82,5 (60-118,4) -
1 2 3
2 37 38
ASA Skoru 0,756
3 20 24
4 0 1
0 15 18
1 27 31
ECOG Performans Skoru 2 10 11 0,88
3 4
4 1
0 0 1
1 2 1
Charlson Komorbidite indeksi 0,241
2 15 9
3+ 42 55
DM porzitifligi, n (%) 13 (22) 10 (15,2) 0,322
HT pozitifligi, n (%) 21 (35,6) 27 (40,9) 0,542
Herhangi bir komorbidite varligi, n (%) 45 (76,3) 46 (69,7) 0,410
Pozitif 31 (52,5) 20 (30,3) 0012
Preoperatif hidronefroz o
Negatif | 28 (47,5) 46 (69,7) 0,012
Unilateral | 22 (71) 15 (75)
Hidronefroz lateralitesi 0,753
Bilateral 9 (29) 5(25)
1 0 (0) 4 (20)
2 9 (29) 4 (20)
Preoperatif hidronefroz derecesi 0,074
3 16 (51,6) 8 (40)
4 6(19,4) 4 (20)

*Binary logistic regression analizi
Mann-Whitney U testi ve Pearson ki-kare testi

ASA: Amerikan Anestezistler Dernegi, ECOG: Dogu Kooperatif Onkoloji Grubu, DM: Diabetes mellitus, HT: Hipertansiyon, eGFR: Tahmini glomeriiler filtrasyon hizi

Bu 48 hastada eGFR'nin <60 olmasinda, HT ve NK’'nin akut
bobrek yetmezIigi ile iliskili bagimsiz risk faktorleri oldugu
gosterilmistir (6). Calismamizda bu calismadan farkli olarak
postoperatif erken donem degil postoperatif 3. ay renal fonksiyon
degerleri incelenmistir. Ayrica calismamizda NK goren hastalar
degerlendirilmemistir. Bu konuda son dénemde 164 hastanin
degerlendirildigi bir calismada postoperatif 3. ay eGFR dlizeyine
etki eden faktorler arastirilarak bir nomogram olusturulmustur
(2). Postoperatif eGFR dlzeyine, hasta yasinin ve preoperatif
eGFR diizeyinin onemli etkileri oldugu, bunun disinda diversiyon
tipinin ve subkutan yag doku kaliniginin da etkili faktorler
oldugu belirtilmistir. Bunun disinda preoperatif hidronefrozlu
hastalarda cerrahi sonrasi obstriiksiyonun ortadan kalkmasi
ile postoperatif eGFR’de diizelme olabilecedi vurgulansa da

istatistiksel fark saptanmamistir (2). Akut obstriiksiyonlara bagh
hidronefrozda cerrahi sonrasi eGFR'de diizelme olabilecekken,
uzun sureli yavag gelisen obstriksiyonlarda eGFR’de diizelme
olmayabilecegdi belirtiimektedir (2). Bunda hastanin kontrlateral
bobreginin kompanzasyon yetenedi de dnem arz etmektedir.
Calismamizda bu bulgulara kiyasla farkl sonuclar saptanmistir.
Birincisi, hidronefroz saptanan 51 hastanin 31‘inin disik
postoperatif eGFR ile iliskili oldugu saptanmistir. Fakat bu
51 hastanin bilateral ve unilateral hidronefroz oranlar ile
hidronefroz derecesi gruplar arasi benzer bulunmustur. Bunun
nedeni olarak mesane tiimorlerinde hidronefroz gelisiminin uzun
stirede kronik bir stre¢ olarak ilerlemesi ve bunun da kalici renal
fonksiyon bozukluguna neden olmasi séylenebilir (2). Ayrica
grup 1’de hastalarin bobrek fonksiyonlarinda preoperatif eGFR
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Tablo 2. Hastalarin preoperatif, peroperatif ve postoperatif bulgulari ile patolojik verilerinin gruplar arasi karsilastirmali sonuglari
Postoperatif eGFR <60 mL/sn Postoperatif eGFR 260 mL/sn
(Grup 1) (n=59) (Grup 2) (n=66) P

<T1 6 9

Preoperatif T evresi T2 51 55 0,835
T3 2 2
Grade 1 1

Preoperatif timor derecesi Grade 2 5 0 0,05
Grade 3 53 64
Pozitif 10 28

CIS varhg 0,002
Negatif 49 37
Pozitif 9 10

Skuamoz diferansiasyon 0,984
Negatif 49 55

Operasyon stiresi (saat) 6 (3-9) 6 (3-8) 0,482
T1 10 16
T2 29 26

Postoperatif T evresi 0,609
T3 10 10
T4 10 14
1 3 5

Postoperatif timor derecesi 2 1 3 0,489
3 50 49
Pozitif 9 13

Cerrahi sinir pozitifligi 0,515
Negatif 50 53

Diseke edilen lenf nodu sayisi 12 (1-24) 14 (2-33) 0,197

Pozitif lenf nodu sayisi 0 (0-10) 0 (0-8) 0,163
Pozitif 13 9

Lenf nodu pozitifligi 0,228
Negatif 44 54

Pozitif lenf nodu ytizdesi 0 (0-70) 0 (0-66,7) 0,154
Pozitif 7 9

Prostat invazyonu - 0,831
Negatif 48 55

. Pozitif 3 7

Uretra invazyonu 0,258
Negatif 54 57

. Pozitif 13 16

Ureteral orifis tutulumu 0,770
Negatif 46 50
Pozitif 11 11

Lenfovaskdiler invazyon 0,799
Negatif 47 53
Pozitif 7 9

Perindral invazyon 0,745
Negatif 51 55
Ureterokutaneostomi | 25 26

Diversiyon tipi 0,735
Diversiyon 34 40

CIS: Karsinoma in situ, eGFR: Tahmini glomertiler filtrasyon hizi

Mann-Whitney U testi ve Pearson ki-kare testi

duzeylerine gore postoperatif eGFR diizeylerinde daha da azalma
varken, grup 2’de artis gozlenmektedir (p<0,001). Bu durum
grup 1’deki hidronefrozun kalici renal fonksiyon bozukluguna
neden olmasi ile aciklanabilir. Onceki calismalara ve calismamiza
baktigimizda hastadaki ek komorbiditelerin postoperatif renal
fonksiyon dustkliugu ile iliskili olmadigi fakat diversiyon tipinin

degerlendirilmesi gerektigi soylenebilir (2,5,8). Postoperatif
erken donem akut bobrek yetmezligine baktigimizda ileal
konduit, neobladder ve Ureterokutaneostomi oranlari arasinda
fark raporlanmamistir (6). Ge¢ donemde, Thompson ve ark.’nin
(5) yapmis oldugu bir calismada ileri yas, preoperatif eGFR
disukligu ve kontinen diversiyonun postoperatif 3. ay eGFR
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Tablo 3. Hastalarin postoperatif verileri, onkolojik sonugclari ve komplikasyon durumlarinin gruplar arasi karsilastirmali sonuclari
Postoperatif eGFR <60 mL/sn Postoperatif eGFR >60 mL/sn
(Grup 1) (n=59) (Grup 2) (n=66) p
Pozitif 25 26
Evre yiikselmesi 0,735
Negatif 34 40
Evre yikselmesi 25 26
Evre degisim durumu Evre diigmesi 8 12 0,778
Ayni evre 26 28
Adjuvan kemoterapi, n (%) 17 (28,8) 17 (25,8) 0,701
Genel mortalite, n (%) 29 (49,2) 29 (43,9) 0,560
Genel sagkalim (ay) 57,817 54,3+5,7 0,662
Kanser spesifik mortalite, n (%) 22 (37,3) 23 (34,8) 0,777
Kanser spesifik sagkalim (ay) 68,8+7,2 60,916 0,821
Hospitalizasyon suresi 11 (5-29) 11 (5-42) 0,697
Pozitif 15 14
Erken medikal komplikasyon 0,578
Negatif 44 52
Pozitif 24 27
Erken cerrahi komplikasyon 0,979
Negatif 35 39
1 3 9
2 38 45
3a 3 0
Clavien-Dindo komplikasyon siniflamasi 0,172
3b 9 9
4a 5 3
5 1 0
eGFR: Tahmini glomertiler filtrasyon hizi
Mann-Whitney U testi ve Pearson ki-kare testi
1.07 , p=0,662 1,04 p=0,821
089 j‘l 0,84
Postoperatif eGFR 260mL/dk
h‘ﬂ
£ I Postoperatif 6GFR 260mLidk £ B
E £
a 0,44 3 o
H—‘ —t Postoperatif eGFR <60mL/dk
024 Postoperatif eGFR <60mL/dk 021
0,0
0,04
T r : r r r r ‘n'n znrnn 4n!nn sn"nn ﬂnrnn 1nn',nm 1zn',nn
0o 20,00 40,00 60,00 80,00 100,00 120,00

Kanser Spesifik Sagkalim (ay)
Genel Sagkalim (ay)

sekil 1. Grup 1 ve grup 2 hastalarnn genel sagkalim analiz ~ 3€kil 2. Grup 1 ve grup 2 hastalarin kanser spesifik sagkalim
egrileri analiz egrileri

eGFR: Tahmini glomeriiler filtrasyon hizi eGFR: Tahmini glomeriler filtrasyon hizi
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disuklugi ile iligkili faktorler oldugu belirtilmistir. Hastalarin
diversiyon tiperinin incelendigi baska bir calismada, 24 hastada
ileal neobladder, 12 hastada ileocekal neobladder, 25 hastada
ileal konduit ve 9 hastada Ureterokutaneostomi uygulanmis
olup, diversiyon seciminde hastalarin yasi, preoperatif eGFR
diizeyi ve HT varligi anlamli iken, diversiyon tipinin uzun dénem
bobrek fonksiyonlari Gzerine etkisi anlamli saptanmamistir
(9). Calismada renal fonksiyon azalmasi gozlenen hastalarda
buna etki eden faktorler arasinda postoperatif piyelonefrit
ataklarinin ve AK’nin anlamli oldugu gosterilmistir (9). Bir diger
calismada ise, 68 hastaya kontinen 47 hastaya inkontinen
diversiyon uygulanmis olup, preoperatif eGFR inkontinen
grupta anlamh dislk iken kontinen grupta postoperatif kronik
bobrek hastaigr (CKD) evre 3B hasta orani daha yiksek
saptanmistir. Calismada 5 yillik CKD evre 3B bobrek yetmezIigi
ile iliskili faktorler incelendiginde ise, ileri yas, preoperatif eGFR,
Ureterokutaneostomi ve postoperatif hidronefrozun anlamli
oldugu raporlanmistir (8). Tipki calismamizda oldugu gibi
onceki calismalarda da komorbiditelerin renal fonksiyon tzerine
etkisinin olmadigi belirtilmis olsa da calismamizda anlaml iligki
saptamadigimiz diversiyon tipinin hala renal fonksiyon lzerine
etkisinin arastinlmasi gerektigi sonucu cikarilabilir. Bunun disinda
hastalarin obezite ve viicut kitle indeksi (BMI) durumlarinin da
postoperatif renal fonksiyon izerine etkisinin oldugunu belirten
calismalar mevcut olmakla birlikte (10,11,12), calismamizda
hastalarin obezite ve BMI verileri eksik oldugundan dolayi
degerlendirme yapilamamistir.

Calismamizda eGFR diizeyine gore hastalarin preoperatif ve
postoperatif patolojik verileri ve operasyon suresi benzer saptandi.
Onkolojik sonuglara baktigimizda ise, evre yiikselmesi, AK orani,
genel ve kanser spesifik sagkallm ve mortalite dizeyleri de
eGFR diizeyine gore benzer saptandi. Komplikasyon oranlarina
baktigimizda eGFR diizeyinin erken medikal ve erken cerrahi
komplikasyonlara etkisi benzer gozlendi. Ayrica Clavien-Dindo
komplikasyon siniflamasi da gruplar arasi benzer saptandi.

Calismanin Kisithliklar

Calismamizdaki en onemli kisithhklar, dusik hasta sayisi,
retrospektif analiz, BMI, obezite ve preoperatif timor
lokalizasyonu gibi 6nemli verilerin eksikligi ile NK goren hasta
sayisinin az olmasi nedeniyle calismaya dahil edilmemesi
seklinde siralanabilir.

Sonuc¢

Postoperatif eGFR diizeyine etki eden en 6nemli bulgunun
preoperatif eGFR ile hidronefroz oldugu, ek komorbiditelerin ise
postoperatif eGFR dizeyini etkilemedigi soylenebilir. Fakat ek
komorbiditelerin postoperatif kisa donem renal fonksiyonlardan
ziyade operasyon oncesi renal fonksiyon rezervini etkileyebilecegi
sOylenebilir. Bunun disinda calismamizda postoperatif eGFR'nin
diversiyon tipi, patolojik ve onkolojik sonuglar ile komplikasyon
oranlarina etkisinin olmadigi1 gozlendi. Fakat genis serili prospektif
calismalar ile daha net bilgiler edinilebilecegi goristindeyiz.

Etik

Etik Kurul Onayi: Retrospektif calisma.

Hasta Onayi: Retrospektif calisma.
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Abstract |

Objective: Due to the widespread usage of prostate-specific antigen screening, the number of patients diagnosed with prostate cancer is steadily
increasing. Many factors such as high operating room demand, insurance reimbursement, patients’ desire to assess multiple treatment options, and
anxiety can cause delays in radical treatment. In this study, we examined the effect of delay from prostate biopsy to surgery on outcomes of men
with localized prostate cancer.

Materials and Methods: The data of 359 patients who underwent radical prostatectomy (RP) in our clinic between 2008 and 2017 were analyzed
retrospectively. Surgical delay was defined as the time from transrectal ultrasound-guided prostate biopsy to surgery. Patients were divided into 3
groups according to the interval between prostate biopsy and RP (<60, 61-120, 2120 days) and classified according to the D’Amico risk classification.
Results: A total of 248 patients were included in the study. Of these patients, 107 (43.1%) were operated within 60 days of biopsy, 113 (45.6%) 61-
120 days after biopsy, and 28 (11.3%) over 120 days after biopsy. Statistical analysis of patients with follow-up of at least 12 months did not reveal
a significant difference between the groups in terms of biochemical recurrence (p=0.06). A delay of over 120 days was not associated with adverse
pathological or oncological findings at surgery for the low-risk group. Extraprostatic invasion increased significantly in the intermediate-risk group
with longer surgical delay (p=0.044).

Conclusion: Our data demonstrated that a delay of more than 120 days was not associated with adverse pathological outcomes in men with low-risk
localized prostate cancer. For men with intermediate-risk disease, delays over 60 days were significantly associated with risk of extraprostatic invasion.
Our findings indicate that RP should be performed within 60 days of biopsy for intermediate-risk patients.

Keywords: Delay surgery, localized prostate cancer, prostate biopsy, radical prostatectomy

Introduction modalities have been discovered and side effects related to these
new modalities have also increased. Due to these side effects,
most patients dealing with prostate cancer should consider
several treatment options and seek multiple opinions. In addition,
unavailability of operating rooms due to high demand, insurance
reimbursement, and the anxiety experienced by patients may
delay radical treatment.

Prostate cancer is the most common cancer diagnosed and the
second leading cause of cancer-related deaths in men (1). The
number of patients diagnosed with prostate cancer has increased
due to the growing popularity of prostate-specific antigen (PSA)
screening in the last 20 years (2). As a result, different treatment
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Due to side effects of radical treatment and the slow progression
of low-grade prostate cancer, active surveillance has become an
acceptable approach in this low-risk group (3,4). However,
upgrading of Gleason scores in surgical specimens is observed
in nearly 30% of patients with low-risk prostate cancer. This
indicates that patients may skip to the intermediate- or high-
risk groups (5,6,7). Therefore, the issues of delaying surgery and
active surveillance are controversial.

The effect of delayed radical treatment on pathologic and
clinical results is not clear. In spite of many studies in this area,
there is no consensus on what is an acceptable delay. It has been
shown that delays of up to 180 days do not affect biochemical
recurrence (BCR) and pathologic results in localized-low risk
prostate cancers (according to D’Amico risk classification) (8).
Because active surveillance is not an option for intermediate-
and high-risk prostate cancer, there are very few studies
regarding these groups.

In this study, we assessed the effect of the time from prostate
cancer diagnosis to surgery on pathologic and oncologic
outcomes for different risk groups.

Materials and Methods

Between 2008 and 2017, the data of 359 patients who
underwent retropubic radical prostatectomy or robot-assisted
radical prostatectomy in our clinic were retrospectively analyzed.
We excluded patients who underwent prostate biopsy in an
external center (n=104) and patients died with non-cancer
specific reasons during follow-up (n=7) from the study. The
patients’ age, preoperative PSA, preoperative Gleason score,
D’Amico risk group stage, surgery type, time from biopsy to
surgery, pathologic specimen results, follow-up duration, and
PSA values during follow-up were recorded. BCR was defined
as serum PSA value >0.2 ng/mL measured at least 21 days after
radical prostatectomy (9). Patients were divided into 3 groups
according to duration of surgical delay. Surgical delay was
defined as the time (in days) from transrectal ultrasound-guided
prostate biopsy until radical prostatectomy. Surgical delay
duration was <60 days in group 1, 61-120 days in group 2, and
>120 days in group 3. Patients were divided into 3 risk groups
according to D’Amico risk classification: low (Gleason scores:
<6, PSA: <10 ng/mL, and clinical stage: <cT2a), intermediate
(Gleason score: 7 or clinical stage: cT2b or PSA: >10 ng/mL and
<20 ng/mL), and high (Gleason scores: 28, PSA: >20 ng/mL,
clinical stage: >cT2c).

Statistical Analysis

Fisher's exact test and Pearson chi-square analysis were
performed for categorical variables. The normality assumptions
were checked with Shapiro-Wilk test. ANOVA with Tukey
honestly significant difference post-hoc test was used to analyze
the differences between time intervals for normally distributed
data. Differences between groups were evaluated with the
Kruskal-Wallis test for analysis of non-normally distributed
numerical data; in presence of statistical significance, the
post-hoc Bonferroni-Dunn test was applied. The odds ratios
of pathological findings at surgery were calculated for all time
intervals using logistic regression. Data are expressed as n (%),
mean +* standard deviation or median (minimum-maximum),
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as appropriate. P values <0.05 were considered statistically
significant. Statistical analysis was completed using IBM SPSS
Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY).

Results

A total of 248 patients were included in the study. The mean
age of patients was 64.2 years. The mean PSA value was 9.96
ng/mL. Surgical delay was <60 days for 107 patients (43.1%),
61-120 days for 113 patients (45.6%), and =120 days for 28
patients (11.3%). According to D’Amico classification, 122
patients (49.2%) were low-risk, 63 (25.4%) were intermediate-
risk, and 63 (25.4%) were high-risk. Surgery was open in 97
cases (30.9%) and robot-assisted in 151 (60.1%); patients who
underwent open radical prostatectomy had significantly shorter
surgical delay compared to robot-assisted cases (p<0.001).
Ninety-eight patients were cT1 and 150 patients were cT2,
with surgical delay decreasing significantly with more advanced
clinical stage (p=0.006) (Table 1).

When groups were investigated according to D’Amico risk
classification, there were no differences in any of the investigated
pathologic and oncologic outcomes according to surgical delay
in the low- and high-risk groups. In the high-risk group, seminal
vesicle invasion was observed in 21 patients (33.3%), positive
surgical margin in 39 patients (61.9%), and 36 patients required
adjuvant treatment. In the intermediate-risk group, the rate of
extraprostatic invasion was significantly higher as surgical delay
increased (p=0.044). When pathologic results were examined
with logistic regression test for intermediate-risk patients, as
the surgical delay increased, the rate of extracapsular prostatic
extension was significantly higher (p=0.042) (Table 2).

Mean follow-up duration was 16.1 months (minimum-
maximum: 2-72 months), with 55 patients (20.2%) developing
BCR during follow-up. However, as surgical delay increased
there was no significant difference in terms of BCR between the
groups (p=0.189). Statistical analysis of patients with follow-
up of at least 12 months did not reveal a significant difference
between the groups in terms of BCR (p=0.06) (Table 3).

When we examined the pathologic results, 100 patients (40.2%)
had upgrading, 55 patients (22%) had positive surgical margin,
57 patients (23%) had extraprostatic invasion, 34 (13.7%)
patients had seminal vesicle invasion, and 14 patients (5.6%)
had lymph node positivity. Sixty-one patients required adjuvant
radiotherapy or hormonal therapy after radical prostatectomy.
However, there was no statistically significant correlation
between the duration of surgical delay and the need for
additional treatment (p=0.394).

Discussion

With the growing popularity of PSA screening, the number of
men diagnosed with low-risk prostate cancer in particular is
increasing (9). In other cancer types such as breast and colon
cancer, it has been shown that delays in treatment did not affect
survival (10,11). For prostate cancer, the effect of treatment
delays on long-term survival is uncertain (12).

Active surveillance is an acceptable approach for certain patients
in the low-risk group. This protocol protects patients from side
effects such as erectile dysfunction and urinary incontinence
that can result from surgical treatment. A study by Iremashvili
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Table 1. Patient demographics and clinical characteristics

Time intervals (n=248)
0-60 60-120 >120 p value

Age, mean + SD 64.2+6.5 64.1+6.7 65.3+5.6 0.677
PSA, median (minimum-maximum) 7.3 (3.5-52.59) 7.7 (3.2-55.01) 7.2 (2.34-38) 0.388
PSA range, n (%) - - - 0.552
<10 77 (72) 73 (64.6) 19 (67.9) -
10-20 20 (18.7) 29 (25.7) 8 (28.6) -
>20 10 (9.3) 11(9.7) 1(3.6) -
Biopsy Gleason score, n (%) - - - 0.532
6 79 (73.8) 75 (66.4) 22 (78.6) -
7 23 (21.5) 28 (24.8) 517.9) -
>8 5(4.7) 10 (8.8) 1(3.6) -
Clinical stage, n (%) - - - 0.009
Tlc 44 (41.1) 36 (31.9) 18 (64.3) -
T2a 35(32.7) 36 (31.9) 5017.9) -
T2b 6 (5.6) 20(17.7) 1(3.6) -
T2c 22 (20.6) 21 (18.6) 4(14.3) -
Clinical stage, n (%) - - - 0.006
T1 44 (41.1) 36 (31.9) 18 (64.3) -
T2 63 (58.9) 77 (68.1) 10 (35.7) -
D’Amico, n (%) - - - 0.463
LR 57 (53.3) 49 (43.4) 16 (57.1) -
IR 23 (21.5) 33 (29.2) 7 (25) -
HR 27 (25.2) 31 (27.4) 5(17.9) -
Operation type, n (%) - - - <0.001
Open 57 (53.3) 31 (27.4) 9 (32.1) -
Robotic 50 (46.7) 82 (72.6) 19 (67.9) -
Follow-up time, median (minimum-maximum) 13 (2-72) 10 (2-76) 11.5 (3-75) 0.095
PSA: Prostate-specific antigen, SD: Standard deviation, LR: Low-risk, IR: Intermediate-risk, HR: High-risk
Table 2. Odds ratio of adverse pathological findings during surgery for intermediate risk group

ow | e B
Extraprostatic invasion Reference 2.250 (1.029-4.918) 0.694 (0.206-2.341) 0.042, 0.556
Seminal vesicle invasion Reference 0.396 (0.143-1.092) 0.162 (0.024-1.111) 0.073, 0.064
Surgical margin Reference 1.569 (0.735-3.351) 1.674 (0.509-5.513) 0.244,0.397
Lymph node Reference 1.500 (0.362-6.213) 1.640 (0.110-24.540) 0.576,0.720

OR: Odds ratio, Cl: Confidence interval
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Table 3. Comparison of biochemical recurrence and additional treatment data according to time intervals with at least 12 months follow-up
Time intervals (n=121)
0-60 days 60-120 days >120 days p value
Oncological results
Biochemical recurrence, n (%) - - - 0.061
Negative 42 (72.4) 34 (69.4) 14 (100) -
Positive 16 (27.6) 15 (30.6) 0 (0) -
Additional treatment, n (%) - - - 0.102
Negative 41 (70.7) 31 (63.3) 13 (92.9) -
Positive 17 (29.3) 18 (36.7) 1(7.1) -

et al. (9) compared the outcomes of low-risk patients who
underwent surgery after a duration of active surveillance and
patients underwent surgery immediately, and found that tumor
grade and volume were significantly higher in the patients who
group who had surgery after active surveillance (p=0.009).
Additionally, there was no significant difference between the 2
groups for parameters like BCR, Gleason score, surgical margin
positivity, or extracapsular extension (9). Van den Bergh et al.
(13) divided 158 patients with low-risk prostate cancer into 2
groups. The first group underwent surgery after a mean active
surveillance period of 6 months and second group underwent
surgery after a mean active surveillance period of 2.6 years.
They found that the duration between diagnosis and radical
prostatectomy did not correlate with poor outcomes (13). Our
results are consistent with the literature, with no significant
difference identified with delays of over 4 months in 122
patients with low-risk prostate cancer.

Many reports concluding that delays are safe for low-risk
prostate cancer note that the same cannot be said for the
intermediate-risk group (14,15,16,17). A study including 748
intermediate-risk patients reported that delays longer than
9 months were associated with significantly higher BCR and
surgical margin positivity (p<0.01). The same study investigated
a subgroup of intermediate-risk patients with low tumor volume
in prostate biopsy and found that delays longer than 9 months
resulted in significantly higher extracapsular extension rates.
However, the same significance was not identified for BCR and
surgical margin positivity (18). In a study of 1568 patients in
different risk groups, Korets et al. (19) reported that time to
surgery did not affect BCR and pathologic results even in the
high-risk group. In our study, we found that longer time to
surgery was associated with a significant increase in the risk of
extraprostatic invasion in intermediate-risk patients.

Surgical specimen reports after radical prostatectomy and PSA
screening at certain intervals are the basic parameters used
to assess oncologic outcomes. Pathologic specimen reports of
radical prostatectomy with extracapsular extension indicate that
the patient is pathologically and clinically in T3a stage. The BCR
rate after radical prostatectomy varies from 15-40% (20). Of
patients with BCR, 52% have an extracapsular extension (21).
A large-series study of 2907 T3a stage patients indicated that
tumors with focal invasion of the extraprostatic region did not
cause a significant difference in terms of BCR. The same study
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investigated patients with non-focal extraprostatic invasion and
reported that BCR was significantly higher in these patients. The
authors emphasized that invasion should be separated into focal
and non-focal types, and it was necessary to discuss adjuvant
therapy for the non-focal group (22).

Studies in the high-risk group are very limited. Zanaty et al. (23)
showed in a recent study that delaying surgery did not affect
pathologic and oncologic outcomes. The average delay in this
study was reported as 138 days. In our study, we found no
significant difference between delay groups in pathologic and
oncologic outcomes for the high-risk group.

Robot-assisted radical prostatectomy was first performed in
2000. Its popularity continues to increase due to surgeon
comfort and early postoperative recovery for the patient (24). In
our study, patients who underwent open radical prostatectomy
had significantly shorter surgical delays compared to patients
who underwent robot-assisted radical prostatectomy. The
reason for this is that most patients preferred robot-assisted
surgery and this resulted in later appointment dates for surgery.

Study Limitations

This study has several limitations. Firstly, it was a retrospective
study with the bias specific to retrospective studies. Radical
prostatectomy was performed by 5 different surgeons.
Additionally, the postoperative follow-up duration of patients
was short and survival outcomes were not included. Our center
is a tertiary hospital with large patient population referred from
surrounding provinces and counties. This caused loss of patient
data such as preoperative PSA and prostate biopsy results.

Conclusion

The results of our study including 248 patients in different
risk groups showed that surgical delays longer than 120 days
did not affect pathologic and oncologic outcomes in low-
risk patients. As surgical delay increased in intermediate-risk
group patients, there was a significant increase in extracapsular
extension. We believe that surgery should be performed in the
first 60 days for the intermediate-risk group due to the high risk
of BCR shown in the literature for these patients.
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Abstract |

The incidence of testicular germ cell tumors (TGCT) has significantly increased over the last 40 years and continues to increase among the young male
population. The geographical differences show that a combination of genetic and environmental factors play a role in the pathogenesis of TGCT.
However, since the actual mechanisms involved in the development of this disease have still not been fully explained, studies at the genomic level have
gained importance. Although TGCTs respond well to chemotherapy, 20-30% of patients display classical chemotherapy resistance. There exists a need
for detailed investigation of the molecular mechanisms responsible for such resistance. In this review, we briefly discussed the current information on
some risk factors and genomic factors involved in the development of TGCTs.

Keywords: Testicular germ cell tumors, genomics, epigenomics, risk factors

Introduction

Testicular germ cell tumors (TGCTs) have an incidence of up to
10.5 in 100,000 men and are the most common solid tumors
affecting the young male population (1). In fact, although
testicular cancers are a rare cancer type, it is worrying that the
incidence of testicular cancer has doubled in the past 30 years
according to statistical analyses in countries such as the USA
and UK (1,2).

Almost all primary testicular tumors (95%) are TGCT, while
the remaining minority includes nongerminal neoplasms such
as Leydig cell tumors, Sertoli cell tumors, or lymphomas.
These tumors are comprised of seminomas, which account
for approximately 50% of cases and are derived from
undifferentiated primordial germ cells, and nonseminomas,
which constitute approximately 40% of cases and exhibit
different stages of differentiation. The other 10% of cases show
mixed histology (3). Seminomas and nonseminomas are derived
from both gonadal and extragonadal anatomic sites and have
distinct biological and metastatic properties. Nonseminoma
germ cell tumors include embryonic and extraembryonic
components and are classified as embryonal cell carcinoma,
choriocarcinoma, yolk sac tumor, and teratoma (3,4).

Mortality due to testicular cancer is very low. The main reason
for this is the high success rates in the treatment of low- and
moderate-risk testicular cancer. Treatment success depends on
careful grading during diagnosis, initiation of chemotherapy, as
well as effective early treatment with radiotherapy and surgery
if necessary, followed by fairly good follow-up. TGCT patients
are treated with radiotherapy or chemotherapy depending on
histological type and tumor stage after surgery. Nonseminoma
germ cell tumors are more aggressive in terms of early spread,
have poorer prognosis in advanced stage disease, and are
sensitive to platinum-based combination chemotherapy but
less responsive to radiation, except for teratomas. In contrast,
seminomas have a good prognosis and are highly sensitivity to
both chemotherapy and radiation (5).

Despite their differences in morphology and time of appearance,
recent genome-wide association studies (GWAS) have shown
that seminomas and nonseminomas share a common molecular
pathogenetic process. Both seminoma and nonseminoma
tumors are believed to be derived from carcinoma in situ (CIS),
also known as intratubular germ cell neoplasia (ITGCN), where
the generation and expansion of tumor cells is restricted in
the seminiferous tubules. ITGCN is a precursor lesion often
visualized close to invasive TGCT (6,7).
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Epidemiology, Etiology, and Risk Factors

The incidence of TGCT displays marked variation between
different countries and ethnic groups, with significantly more
cases in Scandinavia than in Africa, Asia, and Latin America,
where a very low incidence has been reported. The higher
incidence of this disease in Western countries has been
attributed to greater exposure to disease-causing factors such
as intrauterine exposure to endocrine disruptors like hormone
use during pregnancy and fetal development. Since TGCT is a
hormone-dependent cancer, variable estrogen levels increase
the risk of disease during fetal development. Numerous studies
on TGCT have associated disease development with a variety
of factors such as cryptorchidism, family history of testicular
cancer, maternal lifestyle, genetic factors, hypospadias, and low
fertility (4,8).

Family history is an important risk factor for the development of
TGCT. Studies performed in large populations showed that sons
of men with TGCT have a 4-6 times higher risk of developing
TGCT, while brothers have a 8-10 times higher risk (9).
Patients with Klinefelter syndrome (47, XXY), which is a germ-
line chromosomal abnormality, rarely develop TGCT. However,
approximately one-third of patients with extragonadal germ
cell tumors have an increased risk of testicular CIS. In addition,
a 1.6-Mb deletion in the azoospermia factor region of the
Y chromosome in patients with infertility doubles the risk of
developing TGCT (10,11).

Age is another important risk factor in TGCT development.
The most common histological type, seminoma, is seen most
commonly in men between 30 and 35 years of age. Embryonal
carcinoma and teratocarcinoma are common between the ages
of 25 and 35, and choriocarcinoma is common in the ages of
20-30. Although yolk sac tumors and benign teratomas are
common in early childhood, these 2 histologic types appear in
combination with other histologic types in older ages (12,13).
Although the results of some studies are variable due to small
sample sizes, additional risk factors such as low maternal
parity, twin birth, birth order, and young maternal age are all
considered TGCT risk factors (14).

Genetic and Epigenetic Anomalies in TGCT Development
and Their Relevance to Clinical Presentation

Different genetic abnormalities play an important role in the
development of TGCTs. In recent years, studies on TGCT have
taken important steps toward elucidating the mechanism of
this disease when genetic and epigenetic factors are considered
together. ITGCN, a noninvasive lesion believed to occur during
fetal development, is a precursor for the development of TGCT.
ITGCN precursor cells, which are inactive until adolescence,
reproduce with hormonal effects. After that, isochromosome
12p [i(12p)] formation causes invasive growth as a possible
trigger event and turns into ITGCN, seminoma or nonseminoma
TGCT histology (15). The association between TGCT and various
anomalies (polyploidization, amplification, etc.) in chromosome
12 has been known for many years. Gains in chromosome
12 and formation of i(12p) on karyotype analysis in many
TGCT specimens (nearly 80%) was the first genetic marker
discovered in TGCT. The remaining 20% also have 12p gains,

but these occur through chromosomal rearrangements such as
amplification of small chromosomal regions (16,17).

Other genes in the 12p region include NANOG, STELLA, and
GDF3, which are stem-cell associated genes that play an
important role in the embryonic stem cell self-renewal and
pluripotent character. CCND2 controls the cell cycle and
is known to maintain the proliferative advantage in early
transformed cells. The KRAS oncogene is responsible for
malignant transformation, while the GLUT3, GAPDH, and TPI1
genes play a role in energy metabolism and give tumor cells
proliferative advantage. DNA repair genes MGST1 and RAD52
may also contribute to the development of TGCT (18).

In TGCTs it is often possible to encounter aneuploidic
chromosomal gains. In other studies investigating chromosomal
anomalies, it has been shown that copy numbers of
chromosomes 7, 8, 17, and X are increased and copy numbers
of chromosomes 4, 11, 13, and 18 are decreased. Gains in
chromosomes 7, 8, 21, and X are common in both seminomas
and nonseminomas (16,17,19).

The only locus identified in a linkage analysis study by Rapley et
al. (6) was Xq27. In addition, there was an X-linked inheritance
pattern in the history of the investigated families. However, this
relationship was not confirmed in a comprehensive independent
analysis (9). In another study, Lutke Holzik et al. (20) detected a
gene on Xg27 that moderately increased the risk of developing
sporadic TGCT but not familial TGCT.

The KIT gene is located at the 4q12 chromosomal region and
belongs to the receptor tyrosine kinase family. It plays crucial
roles in cell survival and proliferation and is well characterized
in TGCT. This gene encodes the human homolog of the
proto-oncogene c¢-KIT (4). According to current data in the
Catalogue of Somatic Mutations in Cancer (COSMIC) database,
approximately 22% (80/366) of the KIT mutations are identified
in seminomas and approximately 3% (3/104) are identified in
nonseminomas.

Single nucleotide polymorphisms (SNPs) in the KITLG gene,
which is the ligand for the KIT receptor tyrosine kinase,
are associated with a 2.5-fold increased TGCT risk. Seven
SNPs showing the strongest linkage to TGCT susceptibility,
according to the data obtained in GWAS, have been identified
for the KITLG gene and adjacent areas. This gene is located
in the 12921.3.2 chromosomal region and is responsible for
primordial germ cell development, survival, and migration.
KITLG is involved in proliferation and survival by performing
c-KIT dimerization and autophosphorylation in the c-KIT-
KITLG signaling pathway. These results indicate that KITLG
plays a critical role in TGCT tumorigenesis. Interestingly,
variations in KITLG sequence are more common in European
populations than in African populations. Moreover, KITLG has
been associated with pigmentation level. This may explain
the significant differences in TGCT incidence between ethnic
groups (4,6).

The 4 major GWAS performed to date have demonstrated
the association of testicular cancers with genes such as KITLG,
SPRY4, BAK1, TERT, ATF1IP, and DMRTI, which are generally
recognized as important in cancer pathogenesis (6,7,21,22).
Susceptibility locus studies in GWAS revealed over 40 risk loci
associated with TGCT, and KITLG was found to be the strongest
genetic risk factor for TGCT in these studies. SPRY4 and BAKT,
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involved in KITLG-KIT signaling, are other susceptibility genes
for TGCT. While SPRY4 inhibits KITLG-KIT signaling, KITLG
KIT signaling suppresses BAK1, which encodes pro-apoptotic
proteins and promotes apoptosis by inhibiting the function of
anti-apoptotic proteins. For these reasons, KIT signaling is very
important for TGCT (23,24).

GWAS for TGCT have revealed high telomerase activity in
seminoma due to reactivation of TERT gene, which encodes the
catalytic subunit of telomerase reverse transcriptase and protects
from shorten the chromosomal ends in somatic cells, while this
activity was low in teratomas. It is especially noteworthy that
TERT is associated with TGCT because testicular germ cells
are one of the rare cell types with high levels of telomerase
expression in adults. It is also known that TERT is frequently
reactive in cancer cells and in this way increases capacity to
divide relative to normal healthy cells. The amplification of the
5915 region observed in many cancer types also supports this
(23,25).

In the COSMIC database for the KRAS and NRAS proto-
oncogene receptor tyrosine kinase proteins activating Raf/MEK/
ERK and PI3 kinase pathways, mutation rates in seminoma cases
are 9% and 5%, respectively, while there are no mutations in
nonseminoma cases. Hacioglu et al. (26) demonstrated that
both K-RAS and N-RAS mutations coexist in 2 patients with
seminomatous tumors and another with nonseminomatous
tumors. They also suggested that the analysis of K-RAS and
N-RAS mutations in TGCTs may provide more treatment
options, especially in platinum-resistant tumors (26).

Other studies in patients with impaired sexual development
have shown that mutations in genes such as SRY, SOX9, NR5AT,
GATA4, and DMRTI, which are involved in processes related
to sex differentiation, can pose a risk for TGCT development
(23,27).

The p53 protein plays an important role in cell cycle regulation,
cellular stress response, apoptosis induction, and maintenance
of genomic integrity by DNA repair. Loss of p53 function
results in impaired cell cycle regulation and increased tumor
aggressiveness and chemotherapy resistance. Although p53
mutations are common in somatic tumors, the COSMIC
database shows that these mutations are very rare in TGCT
cases. Moreover, wild-type p53 is frequently overexpressed
in TGCTs. However, p53 overexpression occurs in association
with overexpression of murine double minute-2 (MDM-2),
the oncoprotein that inhibits p53 through ubiquitination, and
MDM-2 amplification has been reported at a rate of about 25%
in cisplatin-resistant patients (4,28,29).

In addition to genetic factors, epigenetic mechanisms play an
important role in the etiopathogenesis of TGCT. All epigenetic
regulatory processes are responsible for the initiation and
maintenance of pluripotency in embryonic stem cells and the
continuity of the characteristics of differentiated cell types.
The best known regulatory epigenetic mechanism is DNA
methylation. Changes in gene methylation known as important
contributors to tumorigenesis include hypomethylation and
increased expression of oncogenes, and hypermethylation of
CpG islands in the promoter and decreased expression of tumor
suppressor genes. In terms of the DNA methylation status of
different TGCT types, seminoma cases have very low DNA
methylation levels, whereas nonseminomatous teratomas, yolk
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sac tumors, and choriocarcinomas show hypermethylation due
to overexpression of DNA methyltransferases (DNMT) (4). In
studies to clarify epigenetic mechanisms in TGCTs, promoter
methylation was shown in genes such as tumor suppressors
APC, ARF, TP53, RARB2, BRCAT, RASSF1A, cell cycle regulator
CCNAT, DNA repair genes such as MGMT and hMLHIT,
transcription factor HOXA9, and PRSS21, which encodes the
protein testisin in testis cell maturation (30).

Although TGCT is generally curable, resistance to cisplatin is
observed in a considerable proportion of patients. Unfortunately,
there is currently no effective treatment method for this
subset of patients. Therefore, it is important to investigate the
molecular mechanisms causing cisplatin resistance. Cisplatin-
based chemotherapy has an important role in the treatment
of TGCT (31). Cisplatin therapy induces apoptosis induction
by creating DNA damage in tumor cells. In TGCT, apoptosis
is induced by proapoptotic proteins such as Noxa and Puma
because of the low mutation rates of tumor suppressors such
as p53 and Rb. These p53-mediated cellular responses also
occur with OCT4, a regulator of pluripotency which is highly
expressed in seminomas and embryonal cell carcinomas.
Studies have shown that depletion of OCT-4 causes a significant
decrease in cisplatin hypersensitivity and may account for
acquired cisplatin resistance in refractory tumors. OCT4 is a
transcription factor that regulates the expression of Noxa. In
an in vitro study by Gutekunst et al. (32), RNA interference-
mediated OCT4 suppression was associated with reduced
Noxa expression as well as decreased cisplatin sensitivity. These
findings indicate that the sensitivity of OCT4 to chemotherapy
depends on the control of Noxa expression (4,32).

Loss of the mismatch repair system, which is required to
recognize base pairing errors in DNA, is related to the
chromosomal anomaly known as microsatellite instability.
Studies have shown that microsatellite instability is associated
with BRAF V600E mutation and this mutation is associated with
treatment failure in TGCT patients. Honecker et al. (33) showed
that mutated BRAF is associated with a decrease in hMLH1
protein, which plays an important role in DNA repair and
promoter hypermethylation, in chemoresistant GCT samples.
Therefore, these results indicate that genetic testing may be
useful for estimating resistance in TGCT (33).

Albany et al. (34) showed that the second generation
DNA methylation inhibitor guadecitabine reduced cisplatin
resistance even at low doses in embryonic carcinoma (EC) cell
lines and the cisplatin-resistant EC xenograft mouse model.
These investigators indicated that these preclinical results
are promising for treating refractory TGCT patients with
guadecitabine alone or with cisplatin, because the sensitivity of
EC cells to guadecitabine depends on the high level of DNMT3B
expression in EC cells (34).

Aurora B, a serine/threonine protein kinase, is a regulatory
protein with important roles in the cell cycle. Aurora B
overexpression has been observed in a variety of tumor types,
including TGCT, and is associated with poor prognosis in cancer
patients. Some studies have shown that inhibition of Aurora
kinases led to significantly reduced proliferation. Therefore,
therapeutic Aurora kinase inhibition is thought to be important
as a possible anticancer regimen due to its important role in cell
division (17,35,36).
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In an in vitro study, Schaffrath et al. (37) tested the effect of
kinase inhibitors such as the mammalian target of rapamycin
inhibitor RADOO1, the endothelial growth factor receptor and
vascular endothelial growth factor receptor inhibitor AEE788,
and IGF-1R inhibitor AEW541 alone or in combination with
cisplatin in cisplatin-sensitive and resistant TGCT cell lines.
The researchers demonstrated the inhibitory activity of these
kinase inhibitors on cell proliferation at single doses in cisplatin-
sensitive and resistant TGCT cell lines. However, when these
agents were combined with cisplatin, no promising results were
observed in the cisplatin-resistant cell lines. For this reason,
they indicated that these targeted drugs have no potential for
the treatment of cisplatin-resistant nonseminomatous germ cell
tumors (37).

As discussed above, although there are many known molecular
characteristics of TCGT, they are not currently used for clinical
prediction. However, elucidation of the genetic and epigenetic
properties of TGCT has important clinical implications in terms
of prevention, treatment strategy, and prognosis in early disease
stages.

Conclusion

Much research has been conducted and is still being done
to define the molecular mechanisms that can lead to the
development of TGCT, which isa complex and multistage disease.
In the process of TGCT development, presence of ITGCN, which
is known as a precursor lesion with high KIT/KITLG signaling,
and chromosomal gains in 12p are the generally known basic
profile. However, several advanced genetic analyses aiming
to explain TGCT biology and provide insight into treatment
response have demonstrated significant differences between
tumor subtypes. Therefore, genomic approaches are not
currently being used to predict clinical behavior or treatment
response in patients with TCGT, which is a heterogeneous tumor
group. However, elucidation of the genetic and epigenetic
properties of TGCT, while still in early stages, is thought to have
significant clinical benefits in terms of disease prevention in the
young male population, chemotherapy response, survival after
chemotherapy, and mortality reduction in treatment-resistant
disease. In addition, especially nonseminoma patients may be
classified as having low-, moderate-, and high-risk of treatment
resistance according to clinically demonstrated molecular
differences. This would allow treatment to be individualized
based on predicted chemotherapeutic response according to
patients’ genomic characteristics. In terms of TGCT detection,
since testicular biopsy is an invasive procedure, identifying
the precursor lesion ITGCN together with the aforementioned
signaling pathways via noninvasive semen testing may facilitate
TGCT screening.

Cytotoxic chemotherapy is the mainstay of treatment for
advanced disease. Unfortunately, initial therapeutic trials for
molecular targets such as receptor tyrosine kinases have
been disappointing. TGCT is a relatively low-frequency cancer
that is generally susceptible to platinum-based therapies.
However, the molecular mechanisms of cisplatin resistance,
which is an important clinical issue, have not been well defined.
Understanding the molecular mechanisms of cisplatin resistance
in TGCT and considering how new therapeutic targets can be

discovered in chemoresistant TGCT are necessary to further
improve clinical care for this patient group.
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Abstract |

Upper urinary tract urothelial cancers constitute 5% of all urothelial cancers and standard therapy is bladder cuff excision with nephroureterectomy.
This treatment is performed as open or technologically assisted (laparoscopic and robotic) surgery. Conservative treatment approaches include
endoscopic treatments, segmental resection, and upper urinary tract immunotherapy. Upper urinary tract immunotherapy is considered effective in
patients with carcinoma in situ. In addition, the development of targeted molecules and gene therapies is also anticipated. In selected patient groups,
endoscopic (antegrade percutaneous and retrograde ureteroscopic) procedures are being implemented as an alternative to nephroureterectomy
in order to prevent unnecessary organ loss and to preserve the nephrons. Oncological survival and tumor control with the endoscopic approach
are similar to the outcomes of radical surgery in cases with low-stage and grade tumors. Advantages of the endoscopic approach include minimal
morbidity and preservation of kidney function, while disadvantages include life-long follow-up and the need for a large number of endoscopies. In
cases with a large tumor burden, the retrograde ureteroscopic approach is generally preferred instead of percutaneous treatment.

Keywords: Upper urinary system urothelial cancers, conservative treatment, alternative surgical approaches, oncologic survival, tumor control

Introduction

Urothelial carcinoma is the 4™ most common cancer after breast
(or prostate), lung, and colorectal cancers (1). Approximately
90-95% of urothelial carcinomas originate in the bladder and
5-10% in the upper urinary tract (UUT) (2). Seventeen percent
of patients with UUT tumors (UUTTs) have concomitant bladder
tumors (3). According to the European Association of Urology
(EAU) guidelines, standard methods for the diagnosis of UUTTs
include:

- Urine cytology,

- Cystoscopy,

- Computed tomography (CT),

- Urography,

- Ureteroscopy and biopsy (3).

Recent reports have cited CT urography as the best noninvasive
method for evaluating the UUT for urothelial malignancies.
There has been debate regarding the timing and method of
contrast media administration, as well as imaging criteria used
to identify suspected malignancy (4).

Other than these standard diagnostic methods, there are
additional diagnostic methods to increase diagnostic potential

in cases of carcinoma in situ (CIS) and small flat lesions, although
their effectiveness has not been established. Narrow band
imaging (NBI) and photodynamic diagnosis (PDD) are used.
NBI is based on the principle of increasing contrast between the
mucosa and tumor tissues using light at 2 different wavelengths
(blue and green) (5). The method was reported in 1 study to
increase the diagnosis rate by 23% (6). Similarly, PDD works on
the principle that when a fluorochrome (5-aminolevulinic acid)
accumulates in tissue, the pink pathological tissues appear on
a blue background when viewed under a light source with a
specific wavelength. Two studies on this subject reported that
more tumors were detected (7,8). Although further validation
of their effectiveness is necessary, these modalities are promising
for the future.

The prevalence of invasive tumors at initial diagnosis is 15-25%
for the bladder and 60% in the UUT (9). In recurrences of
UUTTs, 22-47% of tumors are detected in the bladder, and
26% in the UUT (10). The prevalence of UUTT is 3 times
greater in males and peaks in the 70-90 year age group (11).
Similarly, tumor grade can be determined with 90% accuracy
with ureterorenoscopic biopsy, independent of tumor size (12).
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Examination of resection (nephroureterectomy) material from
patients with pelvic tumors in the UUT showed that CIS and
dysplasia in different locations were present in 60-95% of cases,
and recurrences were ultimately the result of a tendency toward
multifocal localization (13). Due to this localization pattern, the
standard treatment for UUTT is radical nephroureterectomy
(RNU). The treatment algorithm is shown in Table 1.

The most important parameter affecting treatment outcomes
of UUTT is tumor stage and grade. As with bladder cancers,
spread occurs via hematogenous and lymphatic route or direct
invasion. Muscle invasion has a direct impact on 5-year survival
(£50% among patients with T2-T3 tumors versus <10% for
those with T4 tumors) (14).

The classification of patients into low- and high-risk groups is
crucial when deciding between conservative and radical surgery
in cases of UUTT (15). The determination of low- and high-
risk factors is presented in Table 2. The presence of any of the

Table 1. Treatment algorithm for upper urinary tract tumors in the
2015 European Association of Urology Guidelines

UPPER URINARY TRACT UROTHELIAL CARCINOMA

4

CT UROGRAPHY, CYTOLOGY, CYSTOSCOPY, RETROGRADE PYELOGRAPHY

Y

FLEXIBLE URETEROSCOPY GOLD STANDARD:
RADICAL

BIOPSY (+, -)
NEPHROURETERECTOMY

J T 0
et

- SINGLE TUMOR FOCUS
- SMALL TUMOR (<1 CM)

- LOW GRADE

- NONINVASIVE CT APPEARANCE
- PATIENT COMPLIANCE WITH |
CLOSE FOLLOW-UP

d

CONSERVATIVE TREATMENT:
-ENDOSCOPY
-SEGMENTAL RESECTION

RECURRENCE |

CT: Computed tomography

high-risk factors is sufficient for the patient to be classified in
the high-risk group. The gold standard treatment for high-risk
tumors is RNU with cuff excision. Conservative treatment of
UUTTSs is an option for low-risk patients and special indications
(such as solitary kidney and renal failure) (3,15).

According to version 4.2018 of the National Comprehensive
Cancer Network guidelines for bladder cancer, nephron-sparing
endoscopic (ureteroscopic and percutaneous approaches)
interventions can be recommended alone or in combination
with postoperative intrapelvic adjuvant therapies or bacillus
Calmette-Guérin (BCG) for low-risk patients. Ureteroscopic
methods or resection and anastomosis of the upper/middle/
lower ureter can be performed when selecting endoscopic
interventions for the renal pelvis and upper ureter (16).
However, the risk of tumor spread along the access path should
be kept in mind when using percutaneous approaches. In
terms of postoperative follow-up, EAU guidelines recommend
endoscopy, cytology, and CT urography at 3 and 6 months,
every 6 months for the following 2 years, and once a year
thereafter for a total of at least 5 years (17).

Open, Laparoscopic, and RoboticRadical Nephroureterectomy
and Distal Ureterectomy Techniques

The nephrectomy portion of radical surgery for UUTTs has
been standardized in terms of surgical principles, regardless
of the technique used. In contrast, many different techniques
for distal ureterectomy and cuff excision surgery have been
developed to date, some of which have been abandoned due
to recurrence and difficulties. Some surgical techniques are
practiced in combination based on the patient’s condition
and the surgeon’s experience and preference. The following
sections provide an outline of the techniques utilized in the
surgical treatment of UUTTs.

Open Radical Nephroureterectomy

Single or double incisions may be made based on surgeon
experience and the patient’s physical build, kidney size,
and affected side. For a single incision, a thoracoabdominal
incision extending below the umbilicus should be preferred.
If a double incision is planned, then a flank incision plus a
Gibson or Pfannenstiel incision can be made. It is important
to rule out the presence of a second artery and to excise the
renal fascia and surrounding adipose tissue before ligating the
renal vein. Adrenalectomy is recommended in patients with
locally advanced disease and intraoperative signs of adrenal
involvement. Cuff resection may be performed transvesically
and/or extravesically, and a combined approach with endoscopy
provides a comfortable surgery. It is important to remove the
ureter as a whole and to close the bladder in 2 layers (18).

Table 2. Classification of high- and low-risk factors in upper urinary tract tumors in the 2015 European Association of Urology Guidelines

. . . . . Previous radical
Risk factor Cytology Number of foci | Tumor size | Pathology Hydronephrosis | Invasion on CT urography cystectomy
Low Low Single <1 cm Low ) ) )

High High Multiple >1 cm High +) +) +)

CT: Computed tomography
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Laparoscopic Radical Nephroureterectomy

First described by Clayman et al. (19) in 1991, the laparoscopic
method is preferable for low stage/grade upper ureter or
renal pelvis tumors with low risk of invasive disease. Typically,
laparoscopic surgery is advantageous in terms of morbidity.
Oncologic efficacy and relapse are equivalent to open surgery
(19,20). Details to be considered during laparoscopy include
avoiding direct contact between instruments and the tumor,
avoiding violation of the urinary tract, using organ bags and
ensuring en bloc removal of the kidney and ureter cuff, and
avoiding laparoscopy in cases of invasive and large tumors
(T3/4 and/or N+, M+). The procedure may be retroperitoneal
or transperitoneal. Laparoscopy combined with endoscopy
facilitates removal of the distal ureter.

Distal ureterectomy and cuff resection are the least standardized
part of laparoscopic RNU surgery. The choice is based on
surgeon experience, tumor site and potential for spread, and
the technical means available (21).

Robotic Radical Nephroureterectomy

Enables fine manipulations that are not possible with the
laparoscopic technique, as well as easier suturing and
reconstruction. It is particularly advantageous for distal ureter
and cuff removal and bladder suturing. As with the other
methods, a Foley catheter is recommended for 1 week.
Similarly, adrenalectomy is also recommended in this method
in cases with adrenal involvement (22).

Approach to bladder cuff resection: Due to the 30-75%
recurrence rate in ureteral stumps, RNU with cuff excision is the
standard surgical approach. Open and technologically assisted
(laparoscopic or robotic) surgeries are possible. Open surgery is
associated with greater morbidity, and its nonsuperiority over
the laparoscopic or robotic approach in terms of oncologic
recurrence has been emphasized (23). Only 1% of UUTTs
originate in the ureter. The need for RNU is absolute in the
high-risk group, but there is still uncertainty regarding the
cuff excision technique and whether it is necessary for all
patients (1).

Renal pelvis tumors have a better prognosis than ureteral
tumors due to the barrier effect of the renal parenchyma
(24). In a multicenter renal pelvis tumor series of 4210
patients, Lughezzani et al. (25) evaluated the outcomes of RNU
with cuff excision in 2492 patients and RNU alone in 1718
patients. Among patients with locally advanced disease, they
determined that the cancer-related mortality rates of pT3-4/
NO and pT(any)/N1-3 patients were 1.25 times and 1.45 times
higher, respectively, when cuff excision was not performed.
These findings showed that cuff resection is absolutely necessary
for these patients, but not performing cuff excision on patients
with localized pT1-2/NO renal pelvis tumors does not affect
survival; therefore, they concluded that RNU alone can be
performed in T1-2 patients (25).

“Pluck” technique (transurethral resection of ureteral
orifice): Prior to nephrectomy, the orifice is dissected and
freed to the perivesical area via cystoscopy using a holmium
laser or resectoscope. This is followed by nephrectomy and the
antegrade removal of the ureter without suturing the bladder.
A Foley catheter is left place for 1 week to allow the bladder

incision to heal. The method is contraindicated in patients with
distal ureter tumor or CIS (21).

Stripping (intussusception): No longer recommended in
EAU guidelines (3). During nephrectomy, a basket or balloon
is placed cystoscopically, after which the ureter is ligated. The
remaining distal portion is secured in the balloon or basket and
traction is applied to the catheter to draw it into the bladder
while stripping the ureter from the periureteral tissue, followed
by resection of the orifice. Various technical setbacks (such as
ureteral rupture) may arise during the procedure (21).
Cleveland technique (transvesical method): Access to the
bladder is achieved through 3 mm suprapubic ports, the
ureteral orifice is sealed with an endoloop, and the orifice is
completely circumscribed to the perivesical area. The distal
aspect is removed by proximal traction-assisted dissection
during nephrectomy. Seeing the complete orifice sealed with
the endoloop is an indicator of safe surgery (26).

Total laparoscopic technique: The orifice and its surroundings
are first cauterized using a cystoscope. After nephrectomy,
antegrade traction is applied to the ureter and it is mobilized
towards the distal aspect. The orifice is everted out of the
bladder and secured with an endovascular staple. Seeing the
cauterized area is an indicator of surgical integrity (21).
Various researchers have described modified patient positions
and different robotic arm paths that are advantageous in
robotic RNU. Operative times of 150-190 minutes and blood
loss of approximately 130 mL have been reported in different
series (27,28). Among more recent publications, Tamhankar
et al. (29) reported the average operative time and amount
of blood loss in 11 robotic RNU and pelvic lymphadenectomy
procedures as 170 minutes (156-270 minutes) and 150 cc (25-
500 cc), respectively. The mean length of hospital stay was 3
days (2-8 days). With the exception of 1 patient who developed
metastatic systemic recurrence during a 9-month follow-up
period, all patients were reported to be disease-free in the final
follow-up. As a result, they emphasized the operative morbidity
advantage of the robotic approach and its reliability in terms of
short-term oncological outcomes (29).

A comparison of different distal ureterectomies (pluck, full
laparoscopic, robotic) conducted by Stravodimos et al. (30)
showed that none of the techniques was superior. However, they
recommended open ureterectomy and cuff excision in patients
with excessive tumor load in the distal ureter. They authors
stated that due to the high risk of intravesical recurrence, the
pluck technique is appropriate for low-stage/grade tumors of
the proximal ureter and renal pelvis. It was also emphasized that
compared to open ureterectomy, the laparoscopic and robotic
methods offer easy bladder suturing after cuff resection and are
superior in terms of negative surgical margins and high patient
tolerance (30). In another study, Hanna et al. (31) conducted a
multicenter comparison of surgical outcomes of 7401 open and
754 laparoscopic operations. Although the low rates of blood
transfusion and intraoperative complications in the laparoscopic
group were noted, the authors emphasized that the groups
showed no difference in terms of postoperative complications
and that laparoscopy was a superior alternative to open surgery
in terms of morbidity (31).

Li et al. (32) compared cuff resection methods (intravesical,
extravesical, transurethral) in 301 patients who underwent RN
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and reported no superiority in terms of recurrence or cancer-
specific survival. As recommendations, they emphasized orifice
coagulation in the transurethral approach and early ureter
clamping during nephrectomy to prevent potential spread (32).
In 2 large multicenter studies, recurrence and cancer-specific
mortality rates following RNU were compared according
to pathology (T classification, lymph node metastasis,
lymphovascular invasion, sessile tumor and CIS presence) and
tumor location. In their study encompassing 2244 patients
in 23 centers, Cha et al. (33) reported that tumor pathology
was associated with recurrence and cancer-specific mortality
over 45 months of follow-up. Raman et al. (34) reached the
same conclusion in their study including 1249 patients, and
they also reported that tumor location in the ureter or pelvis
did not affect recurrence or survival. Zou et al. (35) compared
open (n=101) and laparoscopic (n=21) nephroureterectomies
and reported that surgical technique did not affect intravesical
recurrence or mortality, while history of preoperative tumor in
the bladder and presence of hydronephrosis were associated
with intravesical recurrence, and tumor pathology (stage,
grade, and lymphovascular invasion) was a significant predictor
of cancer-specific mortality. Two studies with follow-up periods
of 5 years (36) and 13.6 years (37) are noteworthy in
terms of the long-term follow-up and survival comparisons
between laparoscopic and open NU. Neither study was able
to demonstrate a significant difference in survival between the
surgical techniques.

In conclusion, when techniques pertaining to distal ureter and
cuff resection during NU are compared, open ureterectomy
and cuff resection are considered the gold standard. Using
a laparoscopic stapler may result in positive surgical margin
in the bladder; the transvesical laparoscopic approach, while
oncologically reliable, has technical difficulties; and the
transurethral approach and intussusception carry the risk of
tumor seeding. The long-term follow-up results for robot-
assisted distal ureterectomy are still insufficient.

In terms of lymph node dissection, the rate of positivity
in Ta and T1 disease is reported as 2.2% and dissection is
not recommended. In contrast, lymph node positivity is
reported as about 16% in T2 and T3 disease, and dissection is
recommended in these cases (3,38).

Lee et al. (39) evaluated the relationship between recurrence in
the bladder and preoperative ureteroscopic biopsy in patients
who underwent RNU and cuff resection secondary to UUTT.
Of 502 patients operated between 1990 and 2013, they
reported no significant difference in bladder tumor recurrence
between those who underwent preoperative ureteroscopic
biopsy (206 patients) and those who did not (296 patients).
It was emphasized that a history of bladder tumor, the surgical
technique used, and primary tumor pathology are influential in
postoperative bladder recurrences (39). In the EAU guidelines,
a single dose of mitomycin-C instilled before bladder catheter
removal was reported to be effective in preventing early bladder
recurrence (3).

Conservative or Local Treatment

Conservative or local treatments are preferred in low-risk
patients, those with a functional contralateral kidney, and when
other approaches are not an option (solitary kidney or renal
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failure) (3). When following a conservative treatment approach,
the ipsilateral UUT should be monitored closely.

Segmental resections: For proximal and mid-ureter tumors,
open segmental ureterectomy is recommended in the following
cases:

- Grade 1-2 T2 disease in which preserving renal function is
necessary,

- Tumors that are too large for endoscopic ablation,

- Grade 1-2 TaT1 disease.

The procedure can be performed using open, laparoscopic, or
robotic techniques. It enables closure of defects approximately
4 cm in size. A 1 cm safety margin is resected on the proximal
and distal aspects of the tumor. A double | stent is left in place
for an average of 30-45 days following anastomosis (21,40).
Distal segmental ureterectomy is recommended for patients
with low stage/grade disease, those who are not eligible for
endoscopic surgery, and when preserving renal function is
necessary. To avoid tension on the anastomosis, the bladder can
be suspended from the psoas muscle (psoas hitch) or a Boari
flap can be made. In cases where anastomosis is not possible,
the anastomosis can be achieved by forming a tube from a
segment of ileum (Monti technique) (21).

Colin et al. (41) compared the 5-year outcomes of RNU (416
patients) and segmental ureterectomy (52 patients) in a
multicenter, retrospective study. They reported that surgery type
did not affect cancer-specific, recurrence-free, or metastasis-free
survival. In selected patients, short-term oncologic outcomes
indicate that segmental ureterectomy is also a valid method
41).

Retrograde ureteroscopic technique: First described by
Goodman (42) in 1984. In terms of technique, using a rigid
ureteroscope without a guide is recommended to avoid
suspected tissue damage. Removing the tumor with forceps or
basket and then applying laser [holmium:yttrium-aluminum-
garnet (YAG)] or electrocautery to the base is recommended.
Similarly, a flexible ureteroscope is used for upper ureteral
and intrarenal evaluation and treatment (43), but anatomical
obstructions (strictures and adhesions) may preclude performing
the procedure exactly as described (44).

In their meta-analysis of 736 patients in 22 studies, Cutress et al.
(44) reported 53% recurrence, 15% progression, 9% disease-
specific mortality, and 19% subsequent NU with a follow-up
period of 14-73 months. Complications were observed in 14%
of patients (78% were strictures, others included perforation,
sepsis, and hemorrhage) (44). Of the recent research examining
the treatment efficacy of retrograde surgery, a study by Scotland
et al. (45) is noteworthy. In their study, 80 patients with
biopsy-proven low-grade UUTTs with a mean size of 3.04 cm
were followed for a mean of 43.6 months after ureteroscopic
laser ablation. All of the patients underwent cystoscopy and
ureteroscopy every 3 months until tumor-free. Follow-up of
tumor-free patients was done every 6 months for the first 5 years
and yearly thereafter. During follow-up, ipsilateral recurrence
was observed in 90.5% of the patients, with 31.7% progressing
in grade at a mean of 26.3 months. Sixteen patients (20%)
underwent RNU after a mean of 23.2 months. Rates of overall
and cancer-specific survival at 5 years were 75% and 84%,
respectively. It was concluded that ureteroscopic treatment of
UUTTs >2 cm in size is a treatment option that preserves organ
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function and offers an alternative to RNU, provided that the
patient is closely monitored due to the risk of recurrence (45).
Antegrade percutaneous technique: Technical advances have
led to the abandonment of this method except for patients
with diversion, solitary kidney, or anatomic obstacles (strictures,
adhesions). Treatment using the antegrade approach is usually
conducted in 3 sessions. Technically, renal access is achieved by
the same steps used in percutaneous stone extraction surgery
(ureteral catheter placement, prone position, access from the
calyx at the angle most convenient for the procedure, and
renax placement). The tumor is removed by excision or tearing,
and the base is coagulated with YAG laser or electrocautery.
Multiple access points may be required. NU is performed
when peroperative frozen examination reveals invasive high-
grade tumor (46). If the same pathology is encountered at any
stage of conservative follow-up, the treatment is also NU (47).
When peroperative pathology indicates a low-grade tumor, the
procedure is concluded by placing a nephrostomy catheter. If
there is suspicion of residual tumor, or a biopsy sample will be
taken from the base, a second session is performed within the
same week (46). If pathology is invasive at this stage, NU should
be performed. If examination indicates tumor absence or low-
grade pathology and nephrostogram shows no extravasation/
obstruction, intrarenal mitomycin-C or BCG can be instilled
(48). After 2-4 weeks of intrarenal chemo-immunotherapy,
a third endoscopy is done and a biopsy sample is obtained.
Follow-up begins after nephrostomy (46,48).

Complications of percutaneous tumor extraction are similar
to those of stone extraction surgery: fever, hemorrhage,
and additional organ injuries. Furthermore, irrigation pressure
must be kept below 40 cm H,O to avoid tumor seeding due
to backflow of the irrigation fluid. Using distilled water is
recommended due to its cytolytic property (49). However, there
remains a risk of tumor development along the access path and
tumor extension due to urinary tract perforation despite all of
these precautions (50).

Jarrett et al. (51) reported a recurrence rate of 33% based on the
9-year follow-up of 30 patients. Tumor grade has been reported
to be a determinant of recurrence and survival (recurrence was
18% with G1 and 50% with G3). As a result, presence of a
multifocal tumor 21.5 cm in size and the presence of dysplasia
were defined as determinants of recurrence (52).

The recurrence rate in patients treated by percutaneous
approach is 13-65%. The rates of bladder recurrence, overall
survival, and cancer-specific survival have been reported as
15-42%, approximately 92%, and 75-100%, respectively (53).
Previous studies retrospectively evaluating endoscopic and
open surgical methods reported that 20% of patients treated
endoscopically subsequently underwent RNU. It was also
reported that in well-selected low-grade patients, cancer-
specific survival was similar with endoscopic treatment and
RNU, whereas RNU provided a survival advantage in patients
with high-grade tumors (44). To determine correct tumor
grade, the endoscopic biopsies and pathology specimens of
patients who later underwent RNU were evaluated. There was
80% agreement between endoscopic and RNU pathology
results. The study showed that with endoscopy, 25% of
patients may have overlooked lesions, 50% of which contain
undetectable CIS (54).

In another study, comparison of local UUTT patients who
underwent endoscopic treatment and those who had RNU
showed similar overall and cancer-specific survival rates.
However, it is emphasized that further prospective, randomized,
multicenter studies were needed to reliably compare oncologic
outcomes (55).

Adjuvant therapies: BCG, mitomycin-C, epirubicin, thiotepa,
and BCG/interferon have been used in the treatment of
urothelial tumors of the UUT, both for primary CIS (56)
and after resection and ablation (57,58,59). However, due
to insufficient patient numbers, it has not been possible
to definitively demonstrate the efficacy of these methods
(including mitomycin-C, BCG, and other agents) with scientific
evidence (60,61). Nevertheless, BCG is most commonly used
after antegrade resection and mitomycin-C is most commonly
used after ureteroscopic resection (62). After ureteroscopic
treatment, 60 mg mitomycin-C is instilled for 1 hour once a
week for 6 weeks using a ureteral catheter (pressure <20 cm
H,0) or directly into the bladder in cases with proven reflux
(63,56).

Following percutaneous resection, BCG therapy is usually
recommended 1 week after the second follow-up nephroscopy
(after ruling out extravasion and obstruction) and administered
once a week for 6 weeks (360 mg BCG/150 mL saline, <20 cm
H,O pressure and 1 mL/min instillation rate, total of 2.5 hours
per session) with intravenous antibiotic prophylaxis (64). In
terms of the side effects of adjuvant therapy, the risk of systemic
BCG sepsis is particularly noteworthy. Complete healing of
the mucosa prior to administration (though not absolutely
necessary for mitomycin-C) and low-pressure instillation are
very important. Especially after percutaneous resection, routine
use of isoniazid, close monitoring for sepsis, and waiting for
2 weeks have been suggested (62,65). A 2018 meta-analysis
by Gregg et al. (66) including a total of 13 comparative
studies is the most recent research on adjuvant therapies for
UUTT. Ultimately, the authors emphasized the need for new
therapeutic agents and more randomized clinical trials (66).

Conclusion

The gold standard in the treatment of UUTTs is RNU and cuff
excision. Unlike the bladder, endoscopic interventions during
follow-up require a higher level of technology and experience.
Similar to bladder tumors, the local stage and histological
grade of the tumor are the main prognostic factors (67,68). For
this reason, organ-sparing treatments are recommended for
small, superficial, and low-grade tumors in both elective and
nonelective procedures (69). The most common conservative
technique is retrograde ureteroscopy. However, this procedure
cannot be performed due to technical reasons in 25% of
patients. An antegrade percutaneous route can be used in these
cases and in patients with large intrarenal tumors.

Studies with larger patient numbers and longer follow-up
periods are needed to better characterize the effects of
adjuvant therapies on survival, recurrence, and prognosis.
In the conservative approach, patient compliance with close
monitoring is as important a factor as tumor pathology, size,
and location. According to the schedule recommended in
follow-up protocols, for the first 3 years patients should be
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evaluated with ureteroscopy every 6 months in addition to
radiological and laboratory exams. If this is not considered
feasible, NU and cuff excision should always be the first choice
for treatment.
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Oz

Ust driner sistem (irotelyal tiimérleri, tiim iirotelyal kanserlerin %5'ini
teskil etmektedir ve standart tedavi nefrotireterektomi ile birlikte mesane
kaf eksizyonudur. Bu tedavi acik cerrahi ve teknolojik (laparoskopik ve
robotik) cerrahiler seklinde uygulanmaktadir. Endoskopik tedaviler,
segmental rezeksiyon, Ust Uriner sistem immdinoterapi tedavisi;
konservatif tedaviler olarak degerlendiriimektedir. Ust driner sistem
karsinom in situ hastalarinda immiinoterapi etkin olarak kabul
edilmektedir. Ayrica Umit verici olarak hedefe yonelik molekdller ve gen
tedavilerinin gelisimi de beklenmektedir. Secilmis hasta gruplarinda,
gereksiz organ kaybini 6nlemek ve nefron korumak adina; endoskopik
(antegrad perkiitan ve retrograd Ureteroskopik) tedaviler bir alternatif
olarak uygulanmaktadir. Endoskopik yaklasimla onkolojik sagkalim
ve timor kontroli; distik evre ve dereceli timor olgularinda, radikal
cerrahi sonuglarina benzerdir. Endoskopik yaklagimin avantaji; minimal
morbidite ve bdbrek fonksiyonlarinda korunum saglamasi, dezavantaji;
yasam boyu izlem ve cok sayida endoskopi gerekliligidir. Buyuk timoral
ytikiin oldugu olgularda perkiitan tedavi uygulanmasina karsin genelde
retrograd Ureteroskopik yaklasim tercih edilen secenektir.

Anahtar Kelimeler: Ust Griner sistem Urotelyal timorleri, konservatif
tedaviler, cerrahi yaklagim alternatifleri, onkolojik sagkalim, timor
kontroli

Abstract

Upper urinary tract urothelial cancers constitute 5% of all urothelial cancers
and standard therapy is bladder cuff excision with nephroureterectomy.
This treatment is performed as open or technologically assisted
(laparoscopic and robotic) surgery. Conservative treatment approaches
include endoscopic treatments, segmental resection, and upper urinary
tract immunotherapy. Upper urinary tract immunotherapy is considered
effective in patients with carcinoma in situ. In addition, the development
of targeted molecules and gene therapies is also anticipated. In selected
patient groups, endoscopic (antegrade percutaneous and retrograde
ureteroscopic) procedures are being implemented as an alternative to
nephroureterectomy in order to prevent unnecessary organ loss and to
preserve the nephrons. Oncological survival and tumor control with the
endoscopic approach are similar to the outcomes of radical surgery in
cases with low-stage and grade tumors. Advantages of the endoscopic
approach include minimal morbidity and preservation of kidney
function, while disadvantages include life-long follow-up and the need
for a large number of endoscopies. In cases with a large tumor burden,
the retrograde ureteroscopic approach is generally preferred instead of
percutaneous treatment.

Keywords: Upper urinary system urothelial cancers, conservative
treatment, alternative surgical approaches, oncologic survival, tumor
control

Giris

Urotelyal karsinomlar, timorler arasinda siklik bakimindan;
meme (veya prostat), akciger ve kolorektal kanserlerden sonra
4. siradadir (1). %90-95i mesane, %5-10"u Ust Uriner sistem
(UUS) kaynakhidir (2). UUS tiiméri (UUST) varhginda, %17
olguda mesane timori birlikteligi s6z konusudur (3). European
Association of Urology (EAU) kilavuzlarinda USST tanisinda
standart yontemler olarak;

- idrar sitolojisi,

- Sistoskopi,

- Bilgisayarli tomografi (BT),

- Urografiler,

- Ureteroskopi ve biyopsiler kullanilmaktadir (3).

Son vyayinlarda BT Urografisi; Urotelyal malignensiler icin,
UUS’nin degerlendirilmesinde en iyi noninvaziv yéntem olarak
vurgulanmistir. Goriintllemede kontrast verilme zamanlamasi
ve teknikleriyle birlikte malignite acisindan stipheli gériiniimlerin
de tanimlamalan tartisiimistir (4).

Bu standart tani yontemleri diginda, karsinoma in situ (CIS)
ve klguk yassi lezyonlarda; tani koyma potansiyelini artirmak
adina, etkinligi kesin kanitlanmamis olsa da ek tani yontemleri
mevcuttur. Dar bant gorintileme (NBI) ve fotodinamik tani
(PDD) yo6ntemleri kullanilmaktadir. NBI; farkli 2 dalga boyu
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(mavi ve yesil) 1sik ile mukoza ve timor dokular arasinda
kontrastin artirlmasi prensibine dayanmaktadir (5). Yapilan
bir calismada yaklasik %23’lik ek tani koydurabilme imkani
tanimlanmistir (6). Benzer sekilde PDD’de prensip, florokrom
bir maddenin (5 amino-la-evulinic-acid) dokuda birikmesi ve
sonrasinda ©zel dalga boylu bir 1sik kaynagi ile bakildiginda;
mavi zeminde pembe patolojik dokularin goézlenmesidir. Bu
konuda yapilmis 2 calismada daha fazla sayida timor saptandigi
rapor edilmistir (7,8). Bunlarin etkinligi net kanitlanmamis olsa
da; gelecege dair umut vermektedir.

ilk tanida invaziv timér varligi mesane icin %15-25, UUS icin
%60"tir (9). UUST'lerin rekiirrensinde; %22-47 mesane, %26
karsi sistemde tiimor tespit edilmektedir (10). UUST'lerin,
erkeklerde 3 kat sik ve pik yaptigi yas grubu 70-90 yastir (11).
Ayni sekilde Ureterorenoskopik biyopsiyle; timoér derecesi,
boyuttan bagimsiz olarak %90 kesinlikle tespit edilebilmektedir
(12). UUST'lerde pelvis timérlii hastalarin operasyon [radikal
nefrolireterektomi (RNU)] materyali incelendiginde; %60-95
olguda farkl lokalizasyonda, CIS ve displazi gorilebilmektedir
ve sonug olarak rekirrensler, cok odakl yerlesim egiliminin
eseridir (13). Bu yerlesim 6zelligi nedeniyle Ust Griner kaynakh
tiimorlerde standart tedavi RNU'diir. Tedavi algoritmasi Tablo
1’de verilmistir.

UUST tedavi sonucunu etkileyen en énemli parametre, timor
evre ve derecesidir. Yayllim, mesanede oldugu gibi hematojen,
lenfatik ve direkt invazyonladir. Kas invazyonu 5 yillik sagkalimi
direkt etkiler. T2-T3 timdrde sagkalim; <=%50 iken, T4 timorde
sagkalim <%10’dur (14).

UUST'lerde konservatif ve radikal cerrahi karari verilirken,
hastalarin distik ve yiiksek risk grubu olarak siniflandiriimasi
dogru karar adina hayati onem tasir (15). Duslk ve ytiksek
risk faktorlerinin tespiti Tablo 2’de belirtilmistir. Ylksek risk
grubundan sadece 1 faktorin varlidi, hastayr yuksek riskli
gruba dahil eder. Yiiksek risk grubunda altin standart, RNU
ile beraber kaf eksizyonudur. UUS tiimérlerinde konservatif
tedavi, dusuk risk faktorli hastalar ve zorunlu haller (soliter
bobrek, bobrek yetmezligi gibi) icin bir secenektir (3,15). The
National Comprehensive Cancer Network 2018 4. versiyon
kilavuzlarina gore; dusuk risk grubunda, tek basina nefron
koruyucu endoskopik (lreteroskopik, perkitan yaklagimlar)
veya ek olarak postoperatif intrapelvik adjuvan tedaviler veya
bacillus Calmette-Guérin (BCG) 6nerilebilmektedir. Renal pelvis
ve Ust Ureterde endoskopik mudahaleler secilirken, Ust-orta-alt
Ureterde rezeksiyon ve anastomoz veya ureteroskopik yontemler
kullanilabilmektedir (16). Ancak perkitan yaklagimlarda giris
hattinda timoral yayihm riski unutulmamalidir. Cerrahi sonrasi
takipte EAU kilavuzlari, 3. ve 6. aylarda ve takip eden 2 yillik
zamanda 6 ayda 1 ve sonrasi yllda 1, toplam en az 5 yil;
endoskopi, sitoloji ve BT Urografi dnermektedir (17).

Acik, Laparoskopik, Robotik Radikal Nefroiireterektomi ve
Distal Ureterektomi Teknikleri ve Kiyaslamalari

UUST tedavisinde radikal cerrahinin nefrektomi kismi, hangi
teknikle olursa olsun cerrahi prensipler acisindan standardize
olmustur. Aksine distal Greterektomi ve kaf eksizyonu cerrahisinde
glinimuze kadar cok farkl teknikler glindeme gelmis, niiksler ve

zorluklari nedeniyle terk edilen uygulamalar olmustur. Cerrahi
tekniklerin bazlar da hastanin durumu ve cerrahin tecriibe
ve insiyatifi dogrultusunda kombine uygulanmaktadir. UUST
cerrahi tedavisinde uygulanan teknikleri asagida ana hatlariyla
gozden gegirirsek:

Acik Radikal Nefroiireterektomi

Hastanin fiziki yapisi, bobrek boyutu, bobrek lateralizasyonu ve
deneyim ile degismekle birlikte, tek insizyon yapilacaksa gobek
altina uzatilan torakoabdominal insizyon tercih edilmelidir. Cift
insizyon plani varsa flank ile beraber Gibson veya Phannenstiel
yapilabilir. Renal ven baglanmadan once 2. arter varhiginin
ekarte edilmesi ve gerota ile beraber cevre yag dokusunun
eksizyonu onemlidir. Lokal ileri evre hastada ve cerrahi sirasinda
adrenal bodlgede patolojik goriinim varsa, adrenalektomi
yapilmasi 6nerilmektedir. Kaf cikartilmasi konusu; transvezikal
veya ekstravezikal olabilecegi gibi, endoskopi ile kombinasyonlu
yaklagim, cerrahide rahatlik saglar. Ureterin kesinlikle bitiin
cikartilmasi ve mesane acikliginin 2 kat kapatilmasi dnemlidir

(18).
Laparoskopik Radikal Nefroiireterektomi

1991'de ilk kez Clayman ve ark. (19) tarafindan tanimlanmustir.
Laparoskopik yontem, dusiik evre ve dereceli renal pelvis
veya Ust Ureter timorlerinde; invaziv hastalik riski azsa tercih
edilmektedir. Klasik olarak laparoskopik cerrahinin morbidite
avantajlari vardir. Onkolojik etkinlik ve niks acik cerrahi
ile aymidir (19,20). Laparoskopide dikkat edilmesi gereken
incelikler; enstrimanlarin timor ile direkt temas ettirilmemesi,
driner sistemin acilmamasi, organ torbasi kullanimi, bobrek
ve Ureter kafinin bdtiin olarak ¢ikartiimasi; ayrica invaziv ve
blyuk timorlerde (T3/4 ve veya N+, M+), laparoskopinin
tercih edilmemesi seklinde sayilabilir. islem retroperitoneal ve
transperitoneal olabilir. Distal lreterin cikartiimasinda endoskopi
ile kombine laparoskopi kolaylik saglamaktadir.

Laparoskopik RNU’de; distal (ireterektomi ve kaf cikartiimasi
cerrahinin en standardize olmamis kismidir. Secim cerrahin
deneyimine, timoriin lokalizasyonuna, yayilabilme potansiyeline
ve teknik imkanlara goredir (21).

Robotik Radikal Nefroiireterektomi

Laparoskopik teknigin imkan vermedigi ince manipulasyonlara
ve daha rahat sitiirasyon ve rekonstriksiyona imkan saglar.
Ozellikle distal Ureter ve kaf cikartilmasinda ve mesane
sUtlrasyonunda avantaj saglar. Foley kateterin 1 hafta kadar
kalmasi diger yontemlerde oldugu gibi onerilir. Klinik olarak
adrenalektomi diger cerrahilerde oldugu gibi bu yoéntemde de
tutulum varliginda onerilir (22).

Mesaneden kaf gikartilmasina yaklagim: Ureteral giidiiklerde
%30-75 oranlarinda rekiirrensler olmasi nedeniyle; standart
cerrahi yaklasim, RNU ve birlikte kaf eksizyonudur. Acik ve
teknolojik (laparoskopik veya robotik) cerrahi yapilabilir. Acik
cerrahi daha morbid kabul edilmekte ve onkolojik rekiirrens
acisindan laparoskopik veya robotik yaklasima Ustinligindn
olmadigi vurgulanmaktadir (23). UUST’lerin sadece %1'i
ireter kaynakhdir. Yiksek riskli grupta RNU kesin, ancak
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kaf eksizyonunun teknigi ve her hastaya yapilma gerekliligi
tartismahdir (1).

Renal pelvis timorlerinde prognoz, bobrek parankimi bariyer
etkisi ile Ureter timorlerinden daha iyidir (24). Lughezzani
ve ark. (25) 4210 hastalik cok merkezli renal pelvis timori
serilerinde; 2492 hastada RNU ve kaf eksizyonu, 1718 hastada
yalnizca RNU sonuglarini degerlendirmislerdir. Lokal ileri hastada;
pT3-4NO ve pT (herhangi) N1-3 olan hastalarda, kaf eksizyonu
yapllmadiginda kansere baglh mortalite oranini 1,25 kat ve
1,45 kat daha yiksek bulmuslardir. Bu sonuclara dayanarak,
bu hastalarda mutlaka kaf c¢ikartilmasinin gerekliligi, ancak
bobrek pelvis timorli pT1-2NO olan lokalize hastalarda kaf
eksizyonu yapilmamasinin sagkalhmi etkilemedigi gosterilmistir
ve T1-2 hastalarda sadece RNU yapilabilecegi yéniinde éneride
bulunmuslardir (25).

Tablo 1. Ust iiriner sistem tiimorii; European Association of Urology
Guidelines 2015 tedavi algoritmasi

UST URINER SISTEM UROTELYAL KANSERI

J

BT UROGRAFi, SiTOLOJi, SiSTOSKOPi, RETROGRAD PiYELOGRAFi

0

FLEKSIBL URETEROSKOPI ALTIN STANDART:
BIYOPSI (+,-) RADIKAL _
@ NEFROURETEREKTOMI

_TEK ODAK TUMOR ACIK | | LAPAROSKOPIK

-1 CM'DEN KUGUK TUMOR

-DUSUK GRADE

-NONINVAZiIV GORUNUM BT

-YAKIN iZLEM HASTA KABULU | REKURRENS |

Y

KONSERVATIF TEDAVi:
-ENDOSKOPIK
-SEGMENTAL REZEKSIYON

BT: Bilgisayarli tomografi

Pluck teknigi (transiiretral rezeksiyon orifis): Nefrektomi
oncesi sistoskopi ile orifisin, perivezikal alana kadar holmium
lazer veya rezektoskopla kesilip serbestlenmesidir. Devaminda
nefrektomi ve dUreterin antegrad olarak mesaneye sitir
konulmaksizin alinmasidir. Mesane acikliginin iyilesmesi adina, 1
haftalik foley sondali takip yapilir. Yontem distal treterde timor
veya CIS durumunda, kontrendikedir (21).

Stripping (intususepsiyon): EUA kilavuzlarinda artik
onerilmemektedir (3). Sistoskopik olarak yerlestirilen basket
veya balon sonrasi nefrektomide: ureterin belli bir yerden
kesilip, kalan distal kisminin ise balon veya baskete sikistirilip,
distalden cekilerek perilireteral dokudan siyrilip mesane icinden
dogrultulmasi ve ofisin rezeksiyonudur. Teknik olarak uygulama
sirasinda cesitli aksamalar (lireterin kopmasi gibi) ¢ikabilmektedir
21).

Cleveland teknigi (transvezikal yontem): Suprapubik 3 mm
portlarla mesaneye girilip; Ureter orifisi endoloop ile mihdrlenir,
sonrasi orifis ¢cepecevre perivezikale kadar kesilir. Distal
kissm nefrektomi sirasinda; proksimalden traksiyon yardimli
diseksiyonlarla cikartilir. islemde endoloop ile muhirlenmis
orifisin  bltin olarak go6zlenmesi emniyetli cerrahinin
gostergesidir (26).

Total laparoskopik teknik: Once sistoskopi ile orifis ve cevresi
koterize edilir. Nefrektomi sonrasinda antegrad olarak Ureter
traksiyona alinir, distale kadar serbestlenip orifis mesane disina
everte edilir ve endovaskuler stapler konur, koterize edilen kismi
gormek islemin bitinltgld adina belirleyicidir (21).

Farkli arastirmacilar robotik RN’de avantaj saglayan modifiye
hasta yatis acilari ve farkl hatlardan yerlestirilen robot kollari tarif
etmislerdir. Cerrahi streler farkl serilerde 150-190 dakika arasi
ve kan kayiplari yaklagik 130 mL olarak raporlanmistir (27,28).
Son yayinlar goézden gecirildiginde; Tamhankar ark.’nin (29) 11
hastalik robotik RN ve pelvik lenfadenektomi uygulamalarinda;
ortalama cerrahi siiresi 170 dakika (156-270 dakika) ve kan
kaybi 150 cc (25-500 cc) idi. Ortalama hastanede kalis stresi
3 gundi (2-8 giin). Dokuz ay takip siiresinde sadece 1 hastada
metastatik sistemik rekirrens gelisimi disinda diger tim hastalar
son takipte hastaliksiz olarak raporlanmis; sonucta robotik
yaklagimin cerrahi morbidite avantajlari ile kisa donem onkolojik
takip acisindan da guvenirligi vurgulanmistir (29).

Stravodimos ve ark.'nin (30) calismalarinda; farkli distal
ureterektomiler (pluck, tam laparoskopik, robotik) kiyaslanmig
birbirlerine {istiinligiiniin olmadigi gosterilmistir. Oneri olarak;
distal Ureterde fazla timor yiku varliginda, acik Ureterektomi
ve kaf cikartilmasi vurgulanmistir. Pluck tekniginin, ytksek

Tablo 2. Ust iiriner sistem tiimérii European Association of Urology Guidelines 2015; diisiik ve yiiksek risk faktorleri siniflamasi

Risk faktorii | Sitoloji Odak sayisi Tiimor boyutu | Patoloji Hidronefroz | BT iirografide invaziv 6zellik | Oncesi radikal sistektomi
Dusuk Distik Tek <1 cm Dusuk (-) ) )
Yiiksek Yiiksek Multi >1 cm Yiiksek (+) +) +)

BT: Bilgisayarli tomografi
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intravezikal rekirrens riskinden dolay disiik evre ve dereceli
proksimal Ureter ve renal pelvis timorlerinde uygun oldugu
vurgulanmistir. Acik Ureterektomiye kiyasla, laparoskopik veya
robotik yontemde; kaf cikartiimasi sonrasi mesaneye sutir
konulabilmesi avantaji ve ylksek hasta toleransi ile beraber
negatif cerrahi sinir adina usttnlik vurgulanmistir (30). Hanna
ve ark. (31) acgik (7401 hasta) ve laparoskopik (754 hasta) cok
merkezli cerrahi sonuclari kiyaslamiglardir. Laparoskopik grupta
kan transfizyonu ve intraoperatif komplikasyon dustkligu
vurgulanirken, postop komplikasyonlarin gruplar arasi farksizhgi
ve sonucta acik cerrahiye kiyasla laparoskopinin morbidite
ustinlagu acgisindan alternatif oldugu vurgulanmistir (31).

Li ve ark. (32) RN’li 301 hastada kaf cikartiimasini (intravezikal,
ekstravezikal, transiretral) kiyaslamiglar, rekirrens ve
kansere 0zgl sagkalim acisindan, yontemlerin birbirine
dstiinliginin olmadigini tespit etmislerdir. Oneri olarak
transuretral yaklasimda; potansiyel yayilimi onlemek icin
orifis koagllasyonunu ve nefrektomi sirasinda erken reter
klemplenmesini vurgulamislardir (32).

Cok merkezli 2 biiyiik calismada; RNU sonrasi rekiirrens ve
kansere 6zgli mortalite; patolojik (T siniflamasi, lenf nodu
metastazi, lenfovaskiler invazyon, sesil timor ve CIS varligr)
acidan ve timor lokalizasyonu acisindan kiyaslanmistir.

Cha ve ark. (33) (2244 hasta ve 23 merkez) calismalarinda, 45
aylik izlemde timor patolojisinin; reklrrens ve kansere 6zgu
mortalite ile iliskili oldugunu bildirmistir. Raman ve ark. (34)
(1249 hasta) calismalarinda ayni sonuca ulasmis ve ek olarak
timorin Ureter veya pelvis lokalizasyonlu olusunun niks ve
sagkalima etkisinin olmadigini bildirmistir. Zou ve ark. (35) acik
(101 hasta) ve laparoskopik (21 hasta) NU'yi karsilastirmislardir.
intravezikal rekirrens ve mortalitede, cerrahi teknigin etkisiz
oldugunu ve intravezikal rekiirrenste; preop mesanede timor
hikayesi ile hidronefroz varhiginin etkili oldugunu, kansere 6zgu
mortalite 5ngérmede; timor patolojisinin (evre, derecelendirme
ve lenfovaskiiler invazyon) etkili oldugunu bildirmislerdir (35).
Literatiirde; laparoskopik ve acik NU icin uzun siireli takip ve
sagkalim kiyasi adina, 5 yil (36) ve 13,6 yil (37) takipli 2 calisma
dikkati cekmektedir. Her ikisinde de; cerrahi teknikle sagkalimlar
arasinda fark saptanmamustir.

Sonu¢ olarak, nefrolireterektomi sirasinda distal Ureter ve
kaf cikartilmasi teknikleri kiyaslandiginda; altin standart, acik
Ureterektomi ve kaf cikartilmasi olarak kabul edilmektedir.
Laparoskopik stapler kullaniminda; mesanede cerrahi
sinir - pozitifligi  olabilecegi, transvezikal laparoskopik
yaklasimin; onkolojik gtivenilir ancak teknik olarak zorluklar
icerdigi, transuretral yaklasim ve intususepsiyonun; timor
ekimi adina riskli oldugu belirtilmistir. Robot yardimli distal
ureter ¢ikartilmasi adina uzun dénem takip sonuclarinin hentz
yetersizligi belirtiimektedir.

Lenf nodu diseksiyonu hususunda, TaT1 hastalikta pozitiflik
orani %2,2 olarak bildirilmistir ve diseksiyon 6nerilmemektedir.
T2 T3 hastalikta pozitiflik %16 civar bildirilmis ve diseksiyon
onerilmektedir (3,38).

Lee ve ark. (39), UUST'ye sekonder RN ve mesaneden kaf
cikartilmasi uygulanmis hastalarda; mesane rekirrensi ile cerrahi
oncesi Ureteroskopik biyopsi iliskisini degerlendirmislerdir.
Calismalarinda, 1990-2013 yillari arasinda opere edilmis
502 hastada mesanede timor rekirrensinde; cerrahi oncesi
ureteroskopik biyopsi yapilan (206 hasta) ve yapilmayanlar
(296 hasta) arasinda anlamh fark olmadigini bildirmislerdir.
Postoperatif mesane reklrrenslerinde; mesanede timor
6zgecmisi, cerrahi teknik ve primer timor patolojisinin etkili
oldugu vurgulanmistir (39). EAU kilavuzlarinda; erken donem
mesane rekirrensi 6nlemede, mesane kateteri cikmadan 6nce
tek doz mitomisin-C’nin etkisi bildirilmektedir (3).

Konservatif veya Lokalize Tedaviler

Konservatif veya lokalize tedaviler; dustk riskli hastalarda karsi
bobrek fonksiyonel oldugu hallerde ve zorunlu olgularda (soliter
bobrek veya renal yetmezlik) tercih edilmektedir (3). Konservatif
tedavi uygulandiginda ipsilateral UUS yakin takip edilmelidir.
Segmental rezeksiyonlar: Proksimal ve orta reter timorlerinde,
acik segmental Ureterektomi onerisi;

- Renal fonksiyonlarin korunmasinin gerekli oldugu grade 1-2 T2
olgularda,

- Endoskopik ablasyon uygulanmayacak buyukltkteki olgularda,
- TaT1 grade 1-2 olgularda yapilmaktadir.

islem teknik olarak; acik, laparoskopik veya robotik olabilir.
Yaklagik 4 cm’lik defektin kapatilmasina imkan saglar. Timorin
proksimal ve distalinden, 1’er cm’lik emniyet marji birakilr.
Double ] stent anastomoz sonrasi ortalama 30-45 giin
kalir (21,40). Distal segmental Ureterektomi Onerisi; disuk
evre ve dereceli, endoskopik olarak yapilamayan ve bobrek
fonksiyonunun  korunma zorunlulugu olan olgularda
yapilmaktadir. Anastomozun gergin olmamasi adina; mesane
psoasa asilabilir (psoas hitch) veya Boari flep yapilabilir.
Anastomozun imkansiz oldugu olgularda, ileum segmentinden
tlp yapilarak anastomoz tamamlanabilir (Monti teknigi) (21).
Colin ve ark. (41) RNU (416 hasta) ve segmental Ureterektomi
(52 hasta) hastalarini ¢cok merkezli retrospektif olarak 5 yillik
degerlendirmislerdir. Cerrahi tipinin kansere 6zgu rekirrenssiz
ve metastazsiz sagkalimlari etkilemedigini bildirmislerdir.
Secilmis olgularda kisa donem onkolojik sonuclar, segmental
Ureterektominin de gecerli bir metot oldugunu gostermektedir
(41).

Retrograd iireteroskopik teknik: ilk kez 1984’te Goodman
(42) tariflemigtir. Teknik olarak rijit Greteroskop ile, stpheli
doku hasari olmasin diye, guide kullanmadan o6nerilmektedir.
Timorin forseps veya basketle cikartiimasi ve sonrasinda
tabana lazer [holmium:yttrium-aluminum-garnet (YAG)]
veya elektrokoterizasyon yapilmasi onerilir. Benzer sekilde
Ust Ureter ve bobrek ici degerlendirme ve tedavide fleksibl
ureteroskop kullanilir (43); ancak anatomik engellerden dolay:
(darlik ve yapisikliklar vs.) islemin tam olarak tariflenen sekilde
yapilamamasi olasidir (44).

Cutress ve ark. (44) (736 hasta, 22 calisma) metaanalizinde,
14-73 ay takip sureli hastalarda %53 rekuirrens, %15 progresyon,
%9 mortalite, %19 nefrolreterektomiye gidis bildirmistir.
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Komplikasyon %14 (%78 darlik, geriye kalanlar; perforasyon
sepsis ve kanama) olarak gozlenmistir (44). Retrograd cerrahinin
tedavide etkinliginin degerlendirilmesi amacl yapilmig son
calismalar incelendiginde; Scotland ve ark.’nin (45) calismasi
dikkat cekmektedir. Calismada; biyopsi ile kanitlanmis dusik
dereceli ve ortalama timor boyutu 3,04 cm (en az 1 lezyonu
olan) UUST’li 80 hasta, Ureteroskopik lazer tiimér ablasyonu
sonrasi ortalama 43,6 ay takip edilmistir. Hastalarin tamamina;
timorsiiz hale gelene kadar her 3 ayda 1 sistoskopi ve
Ureteroskopi yapilmistir. Timorsiiz hale gelen hastalarda takip
ilk 5 yiIl 6 ayda 1 ve sonrasinda yilda 1 kez olarak planlanmustir.
Takiplerde hastalarin %90,5’inde ipsilateral niks (%31,7'si
ortalama 26,3 ayda) gozlenmistir On alti hastada (%20)
ortalama 23,2 ay takip sonrasi RNU yapilmistir. Bes yillik
izlemde genel sagkalim %75, kansere 0zgl sagkallm %384
olarak bildirilmis ve rekuirrens riski nedeniyle siki gozetim altinda
olmak sartiyla; >2 cm UUSTlerin Uireteroskopik tedavisi, RNU’ye
alternatif organ fonksiyonlarini koruyan bir tedavi secenegidir;
sonucuna ulagilmistir (45).

Antegrad perkiitan teknik: Yontem, teknik gelismelerden
dolayi; diversiyonlu hastalar, soliter bobrek veya anatomik
engeller (darlik, yapisiklik) disinda terk edilmeye baslanmistir.
Antegrad yaklasim tedavisi genelde 3 seanstir. Teknik olarak
bobrege giris asamalari perkiitan tas cerrahisi ile aynidir (Greter
kateteri konulmasi, prone pozisyonu, islem icin en uygun
acili kaliksten giris ve renaks konulmasi). Timor kesilerek veya
koparilarak alinir. Taban, YAG lazer veya elektrokoterle koagtile
edilir. Coklu giris gerekebilir. Peroperatif frozen incelemede
invaziv yuksek grade timor varhiginda, nefrotireterektomi yapilir
(46). Ayni patolojiyle konservatif izlem surecinin herhangi bir
asamasinda karsilasilirsa, tedavi yine NU’diir (47). Peroperatif
patolojide; distk grade tumor varliginda islem, nefrostomi
kateter konularak sonlandirilir. E§er rezidi timor siphesi
var veya taban biyopsisi alinacak ise, ayni hafta icinde 2.
seans yapilir (46). Bu asamanin patolojisi invaziv ise yine NU
yapilmalidir. Eger sonucta timori yok veya distik grade gelirse
ve cekilen nefrostogramda ekstravazasyon-obstriiksiyon yok ise
intrarenal mitomisin-C veya BCG uygulanabilir (48). Intrarenal
kemo-immiinoterapiden 2-4 hafta sonra, 3. kez endoskopi
yapilip biyopsi alinir. Nefrostomi ¢ekilmesini takiben izlem baglar
(46,48).

Perkutan timor cerrahisi komplikasyonlari tipki tas cerrahisi
komplikasyonlari gibi: ates, kanama ve ek organ yaralanmalaridir.
Ek olarak girisim sirasinda, ters akim ile sisteme irrigasyon sivisi
icinde timor hicresi yollamamak adina; irrigasyon basincini
40 cm su degerinin altinda tutmak gerekir. Ayrica sitolitik
6zelligi nedeniyle distile su kullanimi 6nerilmektedir (49).
Tim bu tedbirlere ragmen dUriner sistem perforasyonu ile
disariya tumor yayilimi ve giris hattinda timor gelisme riski de
unutulmamalidir (50).

Jarrett ve ark. (51) 30 hastanin 9 yillik takibinde rekulrrensi
%33 olarak bildirmistir. Timorin derecesi niiks ve sagkalimda
belirleyici olarak rapor edilmistir (rekiirrens G1'de %18, G3'de
%350). Sonucta rekiirrens icin ¢cok odakli, >=1,5 cm timor ve
displazi varhgr belirleyicidir tanimi yapilmistir (52).

Perkiitan yaklagimla tedavi olan hastalarda rekirrens %713-
65'tir. Mesane rekirrensi %15-42 ve genel sagkalim %92'lerde,
kansere 6zgi sagkalim ise %75-100 arasinda bildirilmektedir
(53).

Endoskopik ve acgik cerrahi yontemlerin retrospektif
degerlendirildigi calismalarda endoskopik tedavi hastalarinin
yaklagik %20’sinin RNU’ye gittigi; iyi secilmis diisik derece
hastalarda kansere 6zgl sagkalimin, endoskopik tedavilerde
RNU ile benzer; ancak yiiksek derece timérlii hastalarda
sagkalimin, RNU lehine oldugu bildirilmistir (44). Dogru tiimér
derecesini belirlemede; endoskopik biyopsiler ve sonradan
RNU'’ye gitmis hastalarin, patoloji materyalleri degerlendirilmistir.
Endoskopik patoloji sonuglari %80 oraninda RNU patoloji
sonuclari ile ortugmustir. Endoskopide %25 hastada gozden
kacan lezyonlarin olabilecegi ve bunlarin %50’sinde tespit
edilemeyen CIS oldugu gosterilmistir (54).

Lokalize UUS tiimérlerinde endoskopik tedavi ve RNU hastalari
kiyaslandiginda, genel ve kansere 6zgii sagkalim farksiz olarak
bulunmustur. Ancak onkolojik sonuglarin guvenilir bir sekilde
kiyaslanabilmesi icin, daha cok prospektif, randomize ve cok
merkezli calismaya gerek oldugu vurgulanmistir (55).

Adjuvan tedaviler: UUS rotelyal tiimérlerinde; BCG,
mitomisin-C, epirubisin, tiotepa veya BCG/interferon; gerek
primer CIS tedavisinde (56), gerekse rezeksiyon ve ablasyon
sonrasinda kullanilmistir (57,58,59).

Ancak hasta sayilarinin yetersizligi nedeniyle ydntemin etkinligini
(mitomisin-C, BCG ve diger ajanlar icin dahil), kesin bir
bilimsel temele dayandirmak mimkiin olmamistir (60,61). Buna
ragmen; antegrad rezeksiyon sonrasi en cok BCG, tireteroskopik
rezeksiyon sonrasi en ¢ok mitomisin-C kullaniimaktadir (62).
Ureteroskopik tedavi sonrasi iireter kateteri ile (basing <=20 cm
suyu gecmeyecek sekilde) veya refli varliginin ispati halinde
direkt mesane icine; 60 mg mitomisin-C, haftada 1, 6 hafta birer
saatlik uygulamalar yapilmistir (63,56).

Perkiitan rezeksiyon sonrasi genellikle 2. kontrol nefroskopiyi
takiben 1. hafta sonunda (ekstravazasyon ve obstriiksiyon ekarte
edildikten sonra) intravendz antibiyotik profilaksisi esliginde 6
hafta; haftada 1 kez (360 mg BCG/150 mL serum fizyolojik,
<=20 cm su basinci ile 1T mL/dakika uygulama hizinda; seans
basi toplam 2,5 saat siireyle) onerilmektedir (64). Adjuvan
uygulama yan etkisi hususunda o6zellikle BCG’nin sistemik
sepsis riski dikkate degerdir. Uygulama 6ncesi mukozanin tam
iyilesmis olmasi (mitomisin-C icin ayni kesinlik yoktur) ve dusiik
basingl uygulama cok &nemlidir. Ozellikle perkiitan rezeksiyon
sonrasl; 2 hafta beklenmesi, septik tablo acisindan yakin takip,
rutin izoniyazid kullanimi gibi incelikler bildirilmistir (62,65).
UUST'lerde adjuvan tedavilerle ilgili en son 2018 yilinda Gregg
ve ark. (66) tarafindan toplam 13 karsilastirmali arastirmanin
metanalizi yapilmistir. Sonucta kesin yararin tespiti noktasinda,
gelecekte bulunacak yeni tedavi ajanlarina ihtiyac olduguna
ve daha fazla randomize klinik calismanin gerekliligine vurgu
yapilmistir (66).
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Sonug

UUS tiimorlerinde tedavide altin standart; RNU ve kaf
eksizyonudur. Mesaneden farkli olarak takiplerde endoskopik
girisimler daha yulksek teknoloji ve tecriibe gerektirmektedir.
Tumorin; lokal evresi, histolojik derecesi, mesanede oldugu gibi
en onemli prognostik faktordir (67,68). Bu nedenle zorunlu
olgular ve elektif durumlarda; kiictik boyutlu, ylzeyel ve disiik
dereceli timorlerde, organ koruyucu tedaviler 6nerilmektedir
(69). Konservatif olarak en c¢ok kullanilan teknik, retrograd
ureteroskopidir. Ancak olgularin %25’inde teknik nedenlerden
oturu islem yapilamamaktadir; bu durumlarda veya buyuk caph
intrarenal timorlerde, antegrad perkiitan yol kullanilabilmektedir.
Adjuvan tedavilerin, sagkalim rekirrens ve prognoz Ulizerine
etkilerinin daha c¢ok hasta ve daha uzun takip siresi ile
yapilan calismalarla desteklenmesi gerekmektedir. Konservatif
yaklasimda; timorin patolojisi, boyut ve lokalizasyon
ozellikleri kadar onemli diger bir faktor de hastalarin yakin
takip uyumlaridir. Izlem protokollerinde 6nerilen semaya gore;
hastalar ilk 3 yil icinde, radyolojik ve laboratuvar incelemeleri
disinda 6 ayda 1 kez ureteroskopi ile degerlendirilmeli; eger
miimkiin olamayacagi distiniiliiyorsa, NU ve kaf eksizyonu her
zaman ilk secenek olmalidir.
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A Rare Case Mimicking Collecting System Tumor:
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Abstract |

Antopol-Goldman (AG) lesion is a benign condition characterized by flank pain, hematuria, and radiologically detected filling defect in the renal pelvis.
It is clinically important because it is confused with renal parenchymal and collecting system tumors. In this case report, we present a 75-year-old
male patient who was evaluated with the suspicion of renal pelvis tumor but was diagnosed with AG lesion and treated conservatively after excluding
malignancy with radiology, endoscopy, and pathology. Our aim is to emphasize the importance of diagnostic flexible ureterorenoscopy before
planning radical treatment in patients with hematuria, flank pain, and radiological signs of filling defect in the renal pelvis.
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Introduction

Antopol-Goldman (AG) lesion, also called subepithelial pelvic
hematoma, was first described by Antopol and Goldman in
1948. They published a report of 7 patients who underwent
radical nephrectomy for a diagnosis of collecting system and/
or renal tumor (1).

AG lesions are benign and diagnosed based on hematuria, flank
pain, and radiologically detected filling defect in the renal pelvis.
It regresses clinically and radiologically with a conservative
therapeutic approach. The objective of this case report is to
present a 75-year-old male patient who was evaluated with the
suspicion of a right pelvis tumor but was diagnosed with AG
lesion and managed with conservative treatment after excluding
malignancy with radiology, endoscopy, and pathology.

Case Report

A 75-year-old male patient presented to the emergency
department with complaints of painless gross hematuria with
blood clots. His medical history was unremarkable except for
a myeloproliferative disorder. He had no history of trauma,
tobacco consumption, or use of anticoagulant or antiaggregant
agents. His hemoglobin level was 8.09 g/dL, platelet count
was 56,400, and renal function tests were high (creatinine:
3.22 mg/dL, urea: 79 mg/dL). In previous tests, his creatinine
level was 2.62 mg/dL and it was considered chronic kidney
disease. On ultrasound (US) examination, the right renal
pelvis and calyces had a distinct appearance and a lesion

40x40 mm in size invading the lower calyx in particular was
observed. Unenhanced computed tomography (CT) of the
abdomen performed due to elevated creatinine level revealed
a 40x45 mm space-occupying heterogeneous lesion in the
right renal pelvis (Figure 1). The average Hounsfield unit value
was 61.68. A collecting system tumor or hematoma related
to the hemorrhage was not clearly distinguished. Although a
right nephroureterectomy was initially planned, we decided to
confirm the diagnosis with endoscopy because of the disrupted
kidney function. Diagnostic cystoscopy and right diagnostic
ureterorenoscopy were carried out. There was no tumoral
structure in the bladder, but hematuric jet flow was observed
from the right ureteral orifice. No space-occupying mass in the
ureteral segments or renal pelvis was seen in ureterorenoscopy.
There were hyperemic areas in the renal pelvis (Figure 2). A
punch biopsy was taken from these areas. Histopathological
results showed no malignancy, thus transitional cell carcinoma
of the collecting system was excluded (Figure 3).

With a clinical diagnosis of AG lesion, we opted for a conservative
treatment approach with analgesic agents and bed rest. During
the follow-up period, his hematuria improved and abdominal
CT at 3 months showed that the space-occupying lesion in the
right renal pelvis had disappeared (Figure 4). Written informed
consent was obtained from the patient.

Discussion

AG lesion is a rare benign disorder that is difficult to diagnose
because it is easily mistaken for renal parenchymal and
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collecting system tumors. Although it occurs in every age group
regardless of gender, it is more common in the elderly. However,
1 neonatal case and a few cases in patients younger than 40
years old have also been reported (2,3).

Although several factors are believed to be involved in the
etiology, it has not been fully elucidated. Factors such as the
usage of analgesics and anticoagulants have been implicated
(4). Besides these factors, trauma, underlying congenital
malformations, diabetes, hypertension, drug addiction, and
amyloidosis have been also reported as associated factors
(5). Although none of these factors were present in our
case, we suspect that the lesion may have been caused
by thrombocytopenia associated with the patient’s known
myeloproliferative disorder.

Medical history and especially radiological examination are
supportive of the diagnosis in patients with AG lesions,, who
present with hematuria. The most common symptoms of
AG lesion are hematuria and flank pain (2,5). Unfortunately,
diagnosing AG lesions with radiological methods alone is
difficult. Therefore, patients are usually diagnosed based on
histopathological examination of specimens obtained during

partial or radical nephrectomy. Although a heterogeneous
space-occupying lesion may be detected in US, CT should be
carried out in order to define the hemorrhagic component
with its heterogeneous hyperdense appearance (4). In our
case, a space-occupying lesion extending from the renal pelvis
to the lower calyx was diagnosed with US and verified with
unenhanced abdominal CT, which was preferred due to the
presence of the renal failure.

Following the description of AG lesion in 1948, the increase in
reported cases led urologists to implement medical treatments
and follow-up instead of urgent surgery. Cardin et al. (4)
first reported the successive treatment of patients with AG
lesion using a conservative approach. They recommended a
conservative follow-up approach in patients who had a history
of coagulopathy and anticoagulant agent use, a negative
ureterorenoscopic examination, and improvement in hematuria
symptoms. In recent years, the diagnosis of renal pelvic
lesions has been facilitated by increasing use of flexible
ureterorenoscopy, and thus conservative approaches have
gained momentum. Altay et al. (2) did not detect any tumoral
structure in the urinary system with flexible ureterorenoscopy

Figure 1. Hyperdense space-occupying lesion extending from the right renal pelvis
to the lower calyx in the coronal and axial sections of the computed tomography

== 2 03 < .

Figure 3. Papillary urothelial hyperplasia that looks like
normal epithelium with hematoxylin and eosin stain in 200x
magpnification

Figure 2. Hyperemia and hemorrhagic
loci in the renal pelvis in right diagnostic
ureterorenoscopy

Figure 4. Regression of the mass in follow-up computed tomography
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in an 80-year-old patient who presented with gross hematuria.
They diagnosed the patient with AG lesion and treated the
patient with tranexamic acid and fibrinolytics for 4 weeks
after insertion of a double | catheter. They reported that the
lesion had disappeared in the follow-up imaging done at 3
months. Gayer et al. (6) diagnosed AG lesions in 7 patients
with coagulopathy, and reported that the lesions improved
with conservative follow-up. They emphasized the importance
of informing the radiologist during the request for radiological
imaging. In our case, after the radiologist’s initial report in favor
of hematoma, the flexible ureterorenoscopy was carried out
and no space-occupying lesion was detected in the renal pelvis.
The lesion regressed during follow-up.

In conclusion, AG lesion should be kept in mind in patients
with radiological findings of filling defect in the renal pelvis,
and if possible, diagnostic flexible ureterorenoscopy should be
performed to avoid radical surgery and its complications.
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Urethral Leiomyoma: A Case Report
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Abstract |

Leiomyomas are benign smooth muscle uterine masses most frequently seen in females during the period when they can give birth. Extrauterine
leiomyomas are seen rare and where they are observed the most is the genitourinary tract. In general, patients come up with urinary and soft tissue
mass near the urethral meatus related problems. Here we report a case of distal urethral leiomyoma in a 40-year old woman who was admitted
with urethral obstructive symptoms and was operated for periurethral mass. Leiomyomas originating from the smooth muscle of the urethra, a rare
location, are generally diagnosed following surgery. These leiomyomas should be treated with great care during surgery due to their unusual location.
Patients who undergo surgery due to the presence of urethral stricture can also be seen after myomectomy.

Keywords: Leiomyoma, urethra, distal urethral leiomyoma, muscle uterine mass

Introduction

Bladder and urethral leiomyomas are rare entities (1). Buttner
(2) was the first person to report the first incidence of
urethral leiomyoma. They may show various clinical symptoms
depending on their site and size, which, at the urethral level
forming especially in the adjacency of vaginal wall, include
recurrent urinary tract infections, voiding dysfunction, foreign
body sensation, pain and dyspareunia (3). Here we report a
case of urethral leilomyoma in a patient with recurrent urological
complaints. The leiomyoma was successfully removed by
surgical resection without damaging the urinary tract and no
recurrence has been detected to date.

Case Report

A 40-year-old woman with a history of urological complaints
presented in 2017 with a perineal mass that had increased in
size for 2 years, dyspareunia, and persistent dysuria. Urinalysis
was negative for leukocytes and no growth was detected in
urine culture. On physical examination, we detected a tender
polypoid round perineal mass approximately 4 cm in diameter
below the labia minora on the right side. Distant from the
vaginal opening, the 4x4 cm perineal mass extended in the
anteroinferior direction from the urethral meatus. As the mass
extended towards both the urethra and front of the vagina, it
appeared to be excisable. Ultrasonography (USG) revealed that
the uterus, bilateral ovaries, and bladder were normal.

The patient was informed about her condition and the benefits
and potential risks of surgery. After obtaining written informed
consent for the procedure, the patient underwent myomectomy
under general anesthesia in sterile conditions.

Following the elevation of perineal mucosal flaps, local excision
of the mass was performed with vaginal approach under spinal
anesthesia. The mass was easily separated from the structures
surrounding the anterior urethral wall using electrocautery.
Vicryl 3/0 sutures were used to close up the mucosal tissues.
Foley catheter was removed after 30 days and postoperative
recovery was uneventful. The symptoms reported by the patient
had fully resolved as of final follow-up at postoperative 1 year,
no recurrence was observed, and the patient was asymptomatic.
The mass had a macroscopic diameter of 2.5 c¢cm, smooth
surface, and was pink and hard (Figure 1). In the examination
of the mass, it was non-encapsulated, firm, gray-white, and
showed no hemorrhage, necrosis, or cystic degeneration.
Hematoxylin-eosin staining under microscopy revealed cells
that appeared to be smooth muscle fascicules, which may
be indicative of leiomyomas (Figure 2). The myoma tumor
cells were regular and no atypia or mitosis were observed.
Immunohistochemistry showed positive staining for vimentin,
actin, and desmin in the tumor cells (Figure 3). Section image
of the sample of well-encapsulated, solid, homogeneous mass
appearing with no bleeding, necrosis, or cystic changes showed
a leiomyoma tumor with muscle fiber areas.
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Discussion

The female urethra is 4-5 cm in length with a diameter of 5-6
mm. After extending down the anterior wall of the vagina,
its external orifice is located about 2.5 cm behind the clitoris.
The urethra is present in both sexes and its main function is
urine excretion (4). Disorders of female urethral meatus are
quite varied; in addition, the vulva and vagina are also affected
by their own diseases. Histologically, the parts closer to the
bladder comprise transitional multilayered non-keratinized and
occasionally glandular epithelium. Malignant masses of the
urethra are very rare and include transitional cell carcinoma,
squamous cell carcinoma, adenocarcinoma. And among the
benign urethral masses are polyps, papillomas, hemangiomas,
fibroma, leiomyomas, fibromyomas and adenomas (5). While it
is a fact that leiomyomas are seen rarely, polyps and papillomas
are the most frequently seen benign tumors.

Leiomyomas which origin from smooth muscles are benign
mesenchymal tumors (6,7,8). In women of birth age, they are
the most frequently seen uterine masses. But, there have also
been cases in which they have occurred in uncommon sites
and displayed unusual growth patterns (9). The sites where
extrauterine leiomyomas most frequently develop are vulva,
ovaries, urethra, and bladder in the genitourinary tract or where
less frequently develop is in the gastrointestinal system, but can
occur in almost any tissue that contains smooth muscle. They
mainly affect women between the ages of 30-50 years (7).
There are debates about their degree of estrogen dependence,
and diagnosis is made by histopathological examination of the
relevant tissue (6). Urethral leiomyomas grow in a hormone-
dependent manner like uterine leiomyomas, and may also
express estrogen and progesterone receptors (10). In women of
reproductive age, they are inclined to enlarge during pregnancy
and regress in the postpartum period (11). Whereas the anterior
wall of the vagina is the site where paraurethral leiomyomas
develop, the anterior wall of the proximal urethra is where
urethral leiomyomas most frequently do (12).

Patients with urethral leiomyomas are usually asymptomatic,
but sometimes an enlarged mass on the anterior vaginal wall
obstructs the urethral meatus and causes obstructive symptoms.
Common symptoms include dysuria, weak urine flow, mass,
dyspareunia, post-voiding drip, frequent bowel movements,

and irritative lower urinary system symptoms. Occasionally,
patients present with recurrent urinary tract infections (13,14).
It should be kept in mind that acute urinary retention may
develop in complete stenosis. Malignant degeneration and
metastasis have not yet been reported (15). In case urethral
strictures develop, urethral and paraurethral lesions need to
be removed with caution in order to avoid postoperative
incontinence much as vulvar lesions have not been linked
with important postoperative complications so far. Leiomyoma
should be included in diagnostic evaluations in patients with
urethral stricture. It should be considered in the differential
diagnosis of intraurethral neoplasms. As the surgical approach
may differ accordingly it is also important to distinguish
whether they are urethral or periurethral masses.

In majority of the cases in the literature, urethral leiomyomas
have been defined as intraluminal masses which stem from the
proximal urethra and extending outward from the meatus to the
posterior (16). In our case, the leiomyoma was overwhelmingly
a perineal mass which extended downward from the distal
urethra, and resulted from the anterior urethral wall. A mass
originating from the anterior wall of the vagina may cause
dysuria by occluding the urethral meatus. In our case, the
leiomyoma did not invade the urethra, but caused intense
dysuria. These complaints disappeared after surgical treatment.
The kidneys and bladder are the urinary system organs most
commonly affected by leiomyomas, while the urethra is a rare
location for such tumors (14,15). The etiopathogenesis of
leiomyoma is unknown; however it is thought to be hormone-
dependent to a certain degree. This theory is supported by
evidence of tumor growth during pregnancy described by
some authors and the presence of smooth muscle hyperplasia,
which is stimulated by high estrogen levels. On the other
hand, other authors reject the hormonal origin of urethral
leiomyomas, citing the fact that some cases occur in post-
menopausal women or that existing tumors are non-invasive
(8). The patient in our case was a fertile woman, which may
support the hormonal origin of smooth muscle hyperplasia in
the development of leiomyomas.

In terms of macroscopic appearance, the tumor is usually a
hard, round, smooth, pink lesion. Although its diameter ranges
from 1 cm to 3-4 cm, a case with a diameter of 40 cm has
been reported (6). The clinical symptoms that occur during this

Macroscopic
appearance following surgical
removal

Figure 1.
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process depend on the site and size of the tumor. In the clinical
diagnosis of this disease, a complete physical examination of the
vulva and thorough history taking are quite important. While a
preliminary diagnosis can be made visually by external USG and
magnetic resonance imaging, conclusive diagnosis is reached
after the histopathological confirmation (6). Leiomyomas have
a characteristic myomic appearance in USG (16).

The treatment of urethral leiomyoma is always surgical, and
the modality used depends on the level of urethral tumor. The
prognosis for this type of tumor is excellent without malignant
transformation (3,8). The surgical approach depends on tumor
size and location. Lower urinary tract symptoms regress
following the complete removal of the urethral leiomyoma. The
presence of a tumor on the anterior wall of the vagina damages
the urethral mucosa, which results in dysuria and urethral
hemorrhage. Following its surgical removal, the prognosis is
excellent, generally with no malignant transformation. Our
patient also had no complaints during the first postoperative
year.

Physical examination of patients who present with dysuria,
dyspareunia, and perineal mass should not be ignored, and
benign masses such as leiomyoma should be kept in mind in
the differential diagnosis. During surgical excision, care should
be taken not to damage the urethra, and an indwelling urinary
catheter should be left in place for an extended time to prevent
complications such as stenosis or fistula.
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