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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. Accepted articles will be published in English online 
without a hard copy.

The Bulletin publishes basic and clinical research original articles, 
reviews, editorials, case reports, surgery videos (Video-urooncology) 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 well-known 
international databases including Emerging Sources Citation Index 
(ESCI), TUBITAK/ULAKBIM Turkish Medical Database, Directory of Open 
Access Journals (DOAJ), EBSCO, CINAHL Complete Database, Gale/
Cengage Learning, ProQuest, Index Copernicus, and British Library. 

All submitted manuscripts are committed to rigorous peer review.

THE BULLETIN OF UROONCOLOGY DOES NOT CHARGE ANY ARTICLE 
SUBMISSION, PROCESSING OR PUBLICATION CHARGES, NOR DO 
AUTHORS RECEIVE ANY REMUNERATION OR COMPENSATION FOR 
THEIR MANUSCRIPTS.

Manuscripts must be written in 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 400 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).

It is 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 
“Copyright Transfer and Author Declaration Statement Form” available 
at www.uroonkolojibulteni.com. By signing this 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, and they 
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 beings 
is 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/guide/guide.pdf) with the approval (including approval number) 
of the Institutional Ethic Review Board, in the “Materials and Methods” 
section.

Prospective clinical trials, surgery videos and case reports should be 
accompanied by informed consent and the identity of the patient 
should not be disclosed. 

During the evaluation of the manuscript or even after publication, the 
research data and/or ethics committee approval form and/or patients’ 
informed consent document can be requested from the authors if it is 
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.

 It is the authors’ responsibility to ensure their manuscript meets full 
ethical criteria detailed at www.uroonkolojibulteni.com/Peer-Review-
and-Ethic.

2. Manuscript Submission

Manuscripts are submitted online at www.uroonkolojibulteni.com. 
If you are unable to successfully upload the files, please contact the 
editorial office by e-mail or through the online submission system. 
Rejected manuscripts are not sent back to the authors except for art 
work.

All submissions must include “Copyright Transfer and Author Declaration 
Statement Form”. All authors 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. 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. Copyright Transfer and Author Declaration Statement Form must 
also indicate that “Patient Consent Statement” is obtained for human 
studies particularly prospective clinical trials, surgery videos (Video-
urooncology) and case reports. All manuscripts submitted must also be 
accompanied by an “Acknowledgements Form” which is available at 
www.uroonkolojibulteni.com. 

The ORCID (Open Researcher and Contributor ID) number of the 
all authors 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 
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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 with 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.

THE EDITORS WILL QUICKLY MAKE A SCIENTIFIC EVALUATION OF 
YOUR ARTICLE AND MOSTLY REACH A FINAL DECISION ABOUT 
YOUR ARTICLE WITHIN 20 TO 30 DAYS. THUS, WE OFFER A QUICK 

SYSTEMATIC REVIEW PROCESS TO ALL AUTHORS. 
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 “Copyright Transfer and Author Declaration Statement Form”. They 
must state 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. This information 
should also be included in the “Acknowledgements Form”.

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. 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 double spaced in 
Times Roman.

All manuscripts submitted must be accompanied by the “Copyright 
Transfer and Author Declaration Statement Form” (www.
uroonkolojibulteni.com). The corresponding author must also provide 
a separate “Title Page” including full correspondence address including 
telephone, fax number, and e-mail address, list of all authors with The 
ORCID number. Contact information for the corresponding author is 
published in the Bulletin.

All manuscripts submitted must also be accompanied by an 
“Acknowledgements Form” (www.uroonkolojibulteni.com). 
Acknowledgements are given for contributors who may not be listed 
as authors. Any grants or financial support received for the paper 
should be stated in the “Acknowledgements Form”. If presented as 
an abstract; the name, date, and place of the meeting should also be 
stated in this form. A statement of financial, commercial or any other 
relationships of a declarable nature relevant to the manuscript being 
submitted, (i.e. a potential conflict of interest) must also be included in 
“Acknowledgements Form”.

Each section of the” Main Text” mentioned below should be started 
on a new page and be organized according to the following sequence:

1) First page: Title, abstract and keywords (without authors’ credentials)

2) Manuscript text structured based on the article type (without 
authors’ credentials)

3) References

4) Figure legends

5) Short Quiz for review articles.

Tables and figures should be uploaded separately.

Also, “Acknowledgements Form” should be uploaded separately.

A. Original Research Articles

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

Content (Main text): Each part should start on a new page.

- First page: Title  -  Abstract (structured abstract limited to 300 words, 
containing the following sections: Objective, Materials and Methods, 
Results, Conclusions)  - Keywords (List 3-5 keywords using Medical 
Subjects Headings [MeSH])

-Introduction

- Materials and Methods 

- Results

- Discussion
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- Study Limitations

- Conclusions

- References

- Figure Legends: These should be included on separate page after the 
references.

-Tables and figures should be uploaded separately.

- Also, “Acknowledgements Form” should be uploaded separately.

Preparation of research articles, systematic reviews, and meta-analyses 
must comply with study design guidelines: CONSORT statement for 
randomized controlled trials (Moher D, Schultz KF, Altman D, for the 
CONSORT Group. The CONSORT statement revised recommendations 
for improving the quality of reports of parallel group randomized 
trials. JAMA 2001; 285: 1987-91) (http://www.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): 
e1000097.) (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).

A word count for the original articles (excluding title page, 
acknowledgements, references , figure and table legends) should be 
provided not exceed 3000 words. Number of references should not 
exceed 30. Number of figure/tables is restricted to five for original 
articles. 

B. Case Reports

Case reports should include cases which are rarely seen and distinctive 
in diagnosis and treatment. These can include brief descriptions of 
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 (Main text): Each part should start on a new page.

- First page: Title - Abstract (limited to 150 words, unstructured - 
Keywords (List 3-5 key words using Medical Subjects Headings [MeSH])

-Introduction

-Case Presentation

-Discussion

-References

- Figure Legends: These should be included on separate page after 
the references.

-Tables and figures should be uploaded separately.

-Also, “Acknowledgements Form” should be uploaded separately.

A word count for the case reports (excluding title page, 
acknowledgements, references, figure and table legends) should be 
provided not exceeding 1500 words. Number of references should 
not exceed 15. Number of figure/tables is restricted to three for case 
reports.

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 three.

Content (Main text): Each part should start on a new page.

- First page: Title -Abstract (maximum 250 words; without structural 
divisions - Keywords (List 3-5 key words using Medical Subjects Headings 
[MeSH]).

-Introduction

- Text: This part should present detailed information based on current 
literature about the subject of the review. The author(s) should organize 
the manuscript into appropriate headings and subheadings to facilitate 
reading. 

-Conclusions

-References 

- Figure Legends: These should be included on separate page after 
the references.

-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).

-Tables and figures should be uploaded separately. 

-Also, “Acknowledgements Form” should be uploaded separately. 

Number of figure/tables is restricted to five for review articles. Number 
of references should not exceed 100.

D. Literature Review

These short reviews 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 short comments 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). If the 
authors of the original article or the editors respond to the letter, it will 

also be published in the Bulletin.
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G. Surgery Videos on Urooncology (Video-urooncology)

These videos are solicited by the editor. The videos are prepared on 
urooncological surgeries by experts who have extensive experience 
and knowledge of certain advanced surgical techniques. This section 
is also intended to enable urologists to learn, evaluate, and apply new 
or complex surgical principles in their surgical practice. The videos 
can describe current sophisticated or new surgical techniques or 
modification of current techniques. The surgery video must be high 
quality material. 

Videos are only submitted by the invitation of the editorial board.  
Submitted videos are also evaluated based on double-blind peer-review 
principles.  

The Bulletin of Urooncology publishes original videos containing 
material that has not been reported elsewhere as a video manuscript, 
except in the form of an abstract. The authors should describe prior 
abstract publications in the “Acknowledgements Form”. Published 
videos become the sole property of The Bulletin of Urooncology.

Video-urooncology submission should include:

1) Copyright Transfer and Author Declaration Statement Form:  This 
form must indicate that “Patients’ Informed Consent Statement” is 
obtained.

2) Title Page

3) Summary: Summary should point out critical steps in the surgery up 
to 500 worlds. This part was published as an abstract to summarize the 
significance of the video and surgical techniques. The author(s) may 
add references if it is required. 

5) Video: Please upload your video to www.uroonkolojibulteni.com 
using online submission system. Accepted video formats are Windows 
Media Video (WMV), AVI, or MPEG (MPG, MPEG, MP4). High-Definition 
(HD) video is preferred.

6) “Acknowledgements From” should be uploaded separately.

Videos should be up to 30 minutes in duration.  The video must 
include audio narration explaining the procedure.  All text and audio 
in the video must be in English. Audio must include narration in clear, 
grammatically correct English. Videos must be clear, in focus, and 
without excessive camera movement. Radiographs and other material 
must not contain any patient-identifiable information. Limited number 
of slides incorporated into video may be included to provide details of 
patient history, clinical and laboratory findings.

6. Manuscript Preparation

Manuscripts should be prepared following sequence according to 
article type:

A. Copyright Transfer and Author Declaration Statement 
Form 

All manuscripts submitted must be accompanied by this form which is 
available at www.uroonkolojibulteni.com. All of the authors must sign 
this form. This form must indicate that “Patient Consent Statement” 
is obtained for prospective trials, surgery videos (Video-oncology) and 
case reports. By signing this form the authors declare that they obtained 
the Ethic Committee approval document regarding all experimental, 
clinical and drug human studies. By signing this form authors also state 
that the work has not been published nor is under evaluation process 
for other journals, and they accept the scientific contributions and 
responsibilities. No author will be added or the order of authors will 
be changed after this stage. Any funding and/or potential conflict of 
interest must be declared in this form.

B. Title Page

The title page should include the following:

-Full title 

-Running title

-Authors’ names and institutions

-The ORCID (Open Researcher and Contributor ID) number of all 
authors should be provided

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

C. Main Text (without authors’ credentials)

Each section of the main text should be started on a new page and 
abide to the following sequence according to article type: 

-First page: Title, Abstract and Keywords: Abstracts should be prepared 
in accordance with the specific instructions for the different article types. 
Only 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).

-Introduction: Introduction should include brief explanation of the 
topic, the objective of the study, and supporting information from the 
literature.

-Materials and Methods: This section 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: This part 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 for only 
original articles. In addition, an evaluation of the implications of the 
obtained findings/results for future research should be outlined.

-Conclusions: The conclusion of the manuscript should be highlighted.

- 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, Dušková J, Pešl 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 

Instructions to Authors



Radiology a Practical Approach. 3rd ed. Philadelphia: Lippincott Williams 
Wilkins; 2000. p. 295-330.
-Figure legends: These should be included in main text on a separate 
page after the references.
-Short Quiz: A list of 3-5 questions as the last page about the context of 
article for CME credit only for review articles.

D. Tables and Figures 

If you use data from another published or unpublished source, obtain 
permission and fully acknowledge that source. Number of figure/tables 
is restricted to five for original article and reviews and three for case 
reports. Authors should contact the editor prior to submission regarding 
any manuscript exceeding these figure/table limitations.
Direct quotations, tables, or illustrations taken from copyrighted 
material must be accompanied by written permission for their use from 
the copyright owner and authors.
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.
Figures: Supply each figure in a separate file. 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). Figure legends should be included in main text on a 
separate page after the references.

E. Acknowledgements Form

All manuscripts submitted must be accompanied by an 
“Acknowledgements Form“ which is available at www.uroonkolojibulteni.
com.  The information in this document will be published as a footnote 
of the article.
If the manuscript presented as an abstract previously; the name, date, 
and place of the meeting should be mentioned. 
Acknowledgements 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 
evaluation) to the study should appear at the end of the article. IF YOU 
DID NOT RECEIVE ANY FUNDING FOR THIS WORK, PLEASE STATE “THE 
AUTHOR(S) RECEIVED NO SPECIFIC FUNDING FOR THIS SUBMISSION.”
A statement of financial, commercial or any other relationships of a 
declarable nature relevant to the manuscript being submitted, (i.e., 
associations/relationships with the sponsors or any other associations 
which might lead to a potential conflict of interest), must be included 
in this section. OTHERWISE THIS SECTION SHOULD INCLUDE THIS 
STATEMENT: “THE AUTHOR(S) DECLARES(S) THAT THERE IS NO 
CONFLICT OF INTEREST”.

7. Manuscript Submission

As part of the submission process, authors are advised to complete 
a check-list 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.com.

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 double spaced in Times Roman.

Submissions must include according to the following sequence:

A-Original Article

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Main text (without authors’ credentials): Each part should start on 
a new page.

First page (Title- structured abstract – keywords), Introduction, Materials 
and Methods, Results,   Discussion, Study Limitations, Conclusions, 
References, Figure legends  

4) Table(s) 

5) Figure(s) 

6) Acknowledgements Form 

B. Case Reports

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Main text (without authors’ credentials): Each part should start on 
a new page.

First page (Title- abstract – keywords), Introduction, Case Presentation, 
Discussion, References, Figure legends 

4) Table(s) 

5) Figure(s) 

6) Acknowledgements Form 

C-Review Article

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Main text (without authors’ credentials): Each part should start on 
a new page.

First page (Title- abstract – keywords), Introduction, Text (appropriate 
headings and subheadings), Conclusions, References, Figure legends, 
Short Quiz

4) Table(s) 

5) Figure(s) 

6) Acknowledgements Form 

D. Literature Review

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Main text (without authors’ credentials): Each part should start on 
a new page.

First page (Title- abstract – keywords), Introduction, Text (Appropriate 
headings and subheadings), Conclusions, References, Figure legends

4) Table(s) 

5) Figure(s) 

6) Acknowledgements Form 

E. Editorial Commentary

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Main text (Text, References)

4) Acknowledgements Form 

F. Letters to the Editor

1) Copyright Transfer and Author Declaration Statement Form 

Instructions to Authors



2) Title Page (The title is “Letter to Editor about……..”)

3) Main text (Text, References)

4) Acknowledgements Form 

G. Surgery Videos (Video-urooncology)

1) Copyright Transfer and Author Declaration Statement Form 

2) Title Page

3) Summary (without authors’ credentials)

4) Video

5) Acknowledgements Form 

Correspondence

Bulletin of Urooncology
Editor in Chief
Prof. H.Kamil Çam, M.D.

Department of Urology, Marmara University School of Medicine, 
İstanbul, Turkey

Editor
Associate  Prof.

Nihat Karakoyunlu, M.D.

Department of Urology, Dışkapı Yıldırım Beyazıt Training and Research 
Hospital, Ankara, Turkey

Editor

Bahadır Sahin, M.D.

Department of Urology, Marmara University, School of Medicine, 

İstanbul, Turkey

Editorial Office

Şerif Ali Mevkii, Pakdil Sokak, No: 5, 34775, Yukarı Dudullu, Ümraniye, 

İstanbul, Turkey

+90 216 594 52 85

+90 216 594 57 99

bulten@uroonkolojibulteni.com

Publisher

Galenos Publishing House

Molla Gürani Mahallesi Kaçamak Sokak No: 21 34093 Fındıkzade, 

İstanbul, Turkey

+90 212 621 99 25

+90 212 621 99 27

info@galenos.com.tr



Contents 

 Review
73  Approach to Prostate Cancer Treatment in Elderly Patients with High Comorbidity 
  Hasan Hüseyin Tavukçu, Mustafa Kaplan; İstanbul, Tekirdağ, Turkey

 Original Articles
83  Association Between Prostate Biopsy Results and Serum Vitamin D Levels
 Oktay Özman, Fethi Ahmet Türegün, Muhammed Fatih Şimşekoğlu, Uğur Aferin, Çetin Demirdağ; İstanbul, Turkey

87  Comparison of Cognitive-targeted Biopsy and Systematic Prostate Biopsy for Predicting Radical Prostatectomy   
 Pathology: Upgrading-downgrading and Concordance Rates
 Eriz Özden, Arif İbiş, Çağrı Akpınar, Eralp Kubilay, Duygu Kankaya, Sümer Baltacı, Çağatay Göğüs; Ankara, Turkey

92  Relationship Between Biopsy Core α-Methylacyl-CoA Racemase Positivity and Five-Year Biochemical Recurrence in  
 D’Amico Low- and Intermediate-Risk Prostate Cancer 
 Ersin Gökmen, Oktay Özman, Murat Kars, Serkan Gönültaş, Burak Arslan; İstanbul, Turkey

96  Clinicopathological Characteristics and Oncological Outcomes of Non-urothelial Bladder Carcinomas: A Multicenter  
 Study
 İsmail Selvi, Eşref Oğuz Güven, Mehmet Umut Kütükoğlu, Yüksel Ürün, İlker Tinay; İstanbul, Ankara, Turkey

107  The Investigation of Treatment Effects on Serum Biochemical Parameters in Bladder Cancer Diseases
 Oktay Üçer, Funda Kosova, Gökhan Temeltaş, Sedat Abuşoğlu, Ali Ünlü, Aylin Sepici Dinçel, Zeki Arı; Manisa, Konya, Ankara, Turkey

111  Predictive Factors of Perioperative Significant Complications Following Partial Nephrectomy for Renal Cell Cancer
 Mehmet Çağlar Çakıcı, Nihat Karakoyunlu, Alihan Kokurcan, Görkem Özenç, Sercan Sarı, Emre Hepşen, Fatih Yalçınkaya; İstanbul, Ankara,  
 Yozgat, Turkey

117  Postoperative and Mid-term Outcomes of Unclassified Renal Cell Carcinoma
 Serdar Çelik, Canan Altay, Müslim Doğan Değer, Ozan Bozkurt, Ömer Demir, Burçin Tuna, Kutsal Yörükoğlu, Mustafa Seçil, Güven Aslan;  
 İzmir, Turkey

 Case Reports
122  A Case of Unclassified Renal Cell Carcinoma Initially Considered as Translocation RCC and Review of Literature
 Nejdet Karşıyakalı, Mahir Bülent Özgen, Bora Özveren, Işın Doğan Ekici, Levent Türkeri; İstanbul, Turkey

126  A Lesion Mimicking Malignancy: Granulomatous Orchitis
 Çiğdem Öztürk, Esra Paşaoğlu, Tuğçe Bölme Şavlı; Rize, İstanbul, Gaziantep, Turkey



UR ONCOLOGY
bulletin of

BEST REVIEWER of ISSUE  
Dr. Volkan İzol

BEST REVIEWER of 2020
Dr. İlker Tinay



Review 

©Copyright 2021 by Urooncology Association Bulletin of Urooncology / Published by Galenos Yayınevi 73

Ad dress for Cor res pon den ce: Hasan Hüseyin Tavukçu, University of Health Sciences Turkey, Sultan 2. Abdülhamid Han Training and Research Hospital, 
Clinic of Urology, İstanbul, Turkey 

Phone: +90 216 542 20 20 E-mail: hhtavukcu@yahoo.com ORCID-ID: orcid.org/0000-0003-0956-7460 
Re cei ved: 14.10.2019 Ac cep ted: 26.11.2019 

Bull Urooncol 2021;20(2):73-82

Cite this article as: Tavukçu HH, Kaplan M. Approach to Prostate Cancer Treatment in Elderly Patients with High Comorbidity. Bull Urooncol 2021;20(2):73-82

Introduction

Life expectancy is increasing in the world and in our country, so 
the majority of the patients who encounter with prostate cancer 
(PC) are older patients. The median age of patients diagnosed 
as having prostate cancer is 66 in the world. Mostly metastatic 
PC is diagnosed at a later age and the median age of death is 
reported as 80 (1). The proportion of patients over the age of 
65 who will be diagnosed as having PC in the United States in 
2030 is estimated to be 70% (2). There is a similar increase in 
expectation for Europe (3). Early and late PC treatment in elderly 
patients will increase gradually in the coming decades and will 
become a common public health problem (4).

In the United States of America, curative treatment is applied 
to only 41% of patients in the intermediate and advanced risk 
group in men over 75 years of age, while curative treatment is 
applied to 88% of patients aged 65-74 (5). Life expectancy of 
more than 10 years in treatment of localized PC is a key clinical 
factor for benefit from local treatment. This is due to the impact 
of existing comorbidities on life years. Studies report that the 
presence of comorbidity is a more important factor than age in 
predicting death from localized PC (6). At the end of a decade, 

most patients with a Charlson comorbidity index >2 die due to 
comorbid diseases, regardless of age or cancer aggressiveness.

In this review, comorbidity-weighted recommendations and 
treatment approaches in the treatment approach of elderly 
patients with PC and high comorbidity will be reviewed.

History

The International Society for Geriatric Oncology (SIOG) has 
published several different guidelines on the management of 
PC in elderly patients since 2010 (7,8,9,10). Although none of 
these literature reviews are systematic, they are all reported as 
consensus reports that include multidisciplinary expert opinions 
(4). Their purpose can be basically expressed as defining the 
“elderly frail” patient group in urology and oncology. These 
guidelines have accepted patients over 70 years of age as the 
elderly.

In the first SIOG article, the most important geriatric factors 
such as dependency, comorbidity, and nutritional status were 
discussed (7). The most important result was that the treatment 
should be made not according to chronological age, but should 
be made according to different tools that scanned the general 

Abstract

The incidence of prostate cancer increases with age, and elderly patients often have other accompanying diseases. The most important clinical prediction for 
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health status and according to methods such as “comprehensive 
geriatric assessment” (CGA) for detailed examination. This 
working group published the first SIOG recommendations in 
the same year (8). In the updated guideline in 2014 (10), they 
suggested that simple geriatric evaluation with Geriatric 8 (G8) 
health status screening tool (11) or CGA in geriatric clinics in 
some patients should be performed to identify patients and 
distinguish those who would benefit from treatment. The 2017 
update contained 2 important perspectives: Screening the 
cognitive status disorder (with the Mini COGTM tool) and the 
introduction of early palliative care (9).

The second important date was the full adoption of the SIOG 
guidelines by the European Association of Urology (EAU) 
in 2017 (The EAU/ESTRO/SIOG Guidelines) (12). In 2018, 
the same working group made a new update. This update is 
very comprehensive and includes surgery, minimally invasive 
treatments and follow-up, radiotherapy (RT) and brachytherapy, 
health status assessment, and geriatric oncological conditions in 
low-middle-income countries (4) (Table 1).

The Assessment of General Health Status

The basic approach in PC is to decide according to the 
biological age and current general health status rather than the 
chronological age of the patient (12). For this purpose, a standard 
clinical evaluation and the Eastern Cooperative Oncology Group 
Performance score are generally used in the clinic to distinguish 
healthy individuals from unhealthy individuals (13) (Table 2). 
CGA can be used to define health status and predict treatment 
risks (14). The SIOG strongly recommends that CGA be included 
in the treatment plan for elderly patients (15). However, CGA 
will be applied with difficulty as it will be both costly and time 
consuming for clinicians who do not have a geriatric clinic and 
do not have sufficient experience in this field. Therefore, it may 
not be necessary to fill CGA in all elderly patients. It will be more 
appropriate to determine the patients who will require advanced 
geriatric examination. If necessary, CGA should be performed 
after geriatric screening and examinations. Since the health 
status of elderly patients may change over time, evaluations 
should be repeated at every step (4).

1. Geriatric Scanning

The G8 screening is the most common and short-lasting 
screening method to identify patients who will require geriatric 
evaluation (11,16). G8 is an easy assessment method that 
can be completed in 4 minutes (Tables 3 and 4). It has been 
specially developed for patients with cancer and includes 
nutritional status, body mass index, mobility, neuropsychiatric 
problems, multiple drug use, self-health status and age. The 
highest score is 17 and score ≤14 is considered abnormal. The 
use of G8 screening is also recommended by EAU guidelines 
(17). The 2017 SIOG guidelines recommends Mini-COGTM to 
evaluate cognitive functions together with the G8 screening (9). 
Mini-COGTM has been determined to be the most compatible 
test with Mini Mental State Examination among 10 different 
cognitive screening tests (18,19). When the result is abnormal, 

further investigations should be performed to provide a 
complete cognitive assessment of the patient. Mini-COGTM 

consists of three-word- recall test and clock drawing test and 
can be completed in 5 minutes. Values ≤3/5 indicate that the 
patient needs to be guided for fully evaluation of potential 
dementia (4).

2. Comprehensive Geriatric Assessment (CGA)

CGA should be applied to patients with G8 score ≤14/17. CGA, 
which is the gold standard for geriatric health status assessment, 
includes a comprehensive, interdisciplinary diagnostic process 
to determine the care needs of frail elderly patients, plan care 
and improve outcomes (20,21). CGA includes functional status, 
fatigue, cognitive status, comorbidity, mental status, social 
support, nutrition, and geriatric syndromes (22). In elderly 
patients with cancer, CGA can predict survival and treatment-
related adverse effects, influence treatment choice, and reflect 
patients’ values and treatment goals, as well as their decision-
making capacity (15).

3. The Geriatric Assessment

It may be necessary to conduct a relevant multidisciplinary study 
for each problem detected in CGA. It is recommended that the 
multidisciplinary team includes nurses, psychologists, dieticians, 
social workers, pharmacists and other relevant therapists (4). 
However, although CGA is recommended for all patients with 
cancer, it has been reported that its clinical application has been 
investigated in very few studies (23,24,25). Many studies are 
currently ongoing, and higher level of evidence will be reported 
with their results (4,26).

As the number of elderly patients with cancer is increasing 
all over the world, the need for a healthcare team trained in 
geriatrics will indirectly increase. This team will need electronic 
evaluation forms that can be used more quickly to inquire about 
the health status of elderly patients (27). There are 3 electronic 
CGA forms available today (28,29,30). Although it is stated 
that these forms can be easily used even in the most crowded 
oncology clinics, they need to be supported by larger series (4).

The latest American Society of Clinical Oncology (ASCO) 
guidelines recommend integrating CGA into daily practice in 
elderly patients receiving chemotherapy, and recommend the 
use of a validated tool listed in ePrognosis to estimate non-cancer 
life expectancy in the adjuvant and treatment setting (31,32). 
Schonberg and Lee indexes are also well validated usable forms. 
These indices include both comorbidities and functional status 
(4). The ASCO guidelines recommended the use of different 
screening tools, but especially the use of CGA, in addition to 
screening tests such as G8 and the geriatric assessment (31).

In summary, when the ASCO guidelines recommendations are 
adapted to SIOG guidelines;

• First, elderly patients with PC should be screened using the G8 
and Mini-COGTM.

• Estimated non-cancer survival should be determined using 
ePrognosis in early stage PC, especially Shonberg and Lee 
indexes contribute to decision making.
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• The use of a fraility index suggested by the geriatric assessment 

or a similar tool predicts mortality and classifies elderly patients 

into healthy, vulnerable or fragile groups. The SIOG working 

group decided to use the health status category in 2014. 

Accordingly; (1) Healthy elderly is defined as an elderly with a G8 

screening score of >14/17, without comorbidity, dependency, 

malnutrition or impairment in cognitive status, (2) Vulnerable 

elderly is defined as an elderly who is unable to perform some 

daily activities, with moderate malnutrition or comorbidity, and 

(3) Frail elderly are patients who are debilitated, dependent, 

Table 1. The International Society for Geriatric Oncology’s recommendations for the treatment of elderly patients with prostate cancer

Assessment of health status 
• Treatment should be based on health status, rather than age, and also on the patient’s preference.

• It is recommended to scan for fraility using the G8 tool and to scan for cognitive impairment with Mini-COGTM. In patients with Mini-COGTM score ≤3/5, a 
more detailed cognitive assessment is required. 

• Assessment of dependence, comorbidity, and nutritional status in patients with a G8 score ≤14/17 classifies patients into three health status groups: (1) 
“healthy” or “fit” patients; (2) “vulnerable” patients; and (3) “frail” patients. Vulnerable and frail patients are candidates for geriatric evaluation and geriatric 
examinations.

• Patients benefit most from a geriatric assessment when identified as frail because geriatric management allows for a more appropriate treatment plan.

Management of localized prostate cancer in elderly patients
• Prostate cancer (PC) risk should be determined according to the D’Amico classification.

• Healthy elderly patients with PC in the D’Amico high-risk group who have a chance of living for more than 10 years are more likely to benefit from curative 
treatment.

• Elderly patients with moderate to low risk PC are likely to benefit from active surveillance or a watchfull waiting, depending on their individual expected 
survival time. A curative approach should be discussed with intermediate risk patients with a life expectancy of at least 10 years.

• The balance between the benefits and harms of androgen deprivation therapy (ADT) for localized PC should be carefully considered. It should be noted 
that the risk of diabetes, cardiovascular complications, osteoporosis, bone fractures and cognitive dysfunction may increase. Adjuvant ADT should only be 
used in moderate and especially high risk diseases. In patients who are symptomatic or asymptomatic but in the high risk D’Amico group, ADT monotherapy 
should only be discussed with patients who are unwilling or who cannot receive any local treatment.

• A validated tool such as Schonberg or Lee index can aid in predicting life expectancy independent of PC.

Advanced prostate cancer treatment in elderly patients
• Metastatic castration sensitive prostate cancer
1. Six cures of docetaxel concurrent with ADT is the first recommended treatment in “healthy” patients with newly diagnosed hormone sensitive metastatic 
PC. It is only suitable for the treatment of high volume diseases. The use of primary prophylaxis with granulocyte colony stimulating factor (G-CSF) should be 
considered.

2. ADT + abiraterone is another recommended first-line treatment. It is indicated in “healthy” men with newly diagnosed hormone sensitive metastatic PC 
with high risk disease. The use of abiraterone in the M1 indication should be carefully evaluated against possible side effects and costs.

3. In all other cases, only ADT remains standard.

4. Patients treated with ADT should be evaluated for bone densitometry and should receive calcium (if dietary intake is insufficient) and vitamin D 
supplements. For those at high risk of falling or having fractures, it is recommended to use denosumab 60 mg subcutaneous injection every 6 months 
at osteoporosis prevention/therapy approved doses. In settings where denosumab is not available, osteoporosis prevention/therapy approved doses of 
bisphosphonates should be used. Fracture risk is best assessed using a validated scale.

5. Primary radiotherapy to the prostate is a standard treatment option for healthy men with newly diagnosed disease with low metastatic burden.

Advanced prostate cancer treatment in elderly patients
• Metastatic castration resistant prostate cancer
1. In metastatic castration resistant prostate cancer (mCRPC), docetaxel 75 mg/m2 every 3 weeks is suitable for elderly patients with good health status. 
Geriatric evaluation and examination results should be considered for frail elderly patients, and the bi-weekly regimen should be considered in those who 
cannot take the three-week regimen. It is recommended that primary prophylaxis with G-CSF be used in a three-week regimen.

2. Abiraterone and enzalutamide are other first-line drugs in mCRPC.

3. Options for patients who have previously received docetaxel include cabazitaxel, abiraterone and enzalutamide.

4. The optimum sequence of treatments is subject to investigation. After the failure of a new hormonal agent, agents with another mechanism of action, 
including taxanes or radium-223 (i.e. in cases of bone metastasis), should be the preferred choice due to cross-resistance between androgen- deprivation 
agents.

5. Elderly patients need careful evaluation of drug interactions and proactive management of side effects. It is important to first perform cardiac evaluation, 
treat pre-existing high blood pressure, correct hypokalemia, and monitor hemogram, aspartate aminotransferase, alanine aminotransferase, potassium, 
glycemia, and blood pressure. Prospective evaluation of the side effects of new hormone therapy should be made in routine clinical practice.

6. Patients who have received first line treatment, patients with no visceral and dense lymph node metastasis, with bone metastasis, and with docetaxel 
failure are eligible for radium-223.

7. Palliative treatments include radiotherapy, radiopharmaceuticals, bone-sparing treatments, palliative surgery, medical treatments for pain and other 
symptoms.
• Basically, early palliative approaches should be applied in mCRPC
• Adapted physical activity is recommended at all stages of prostate cancer management; further clinical studies are required in elderly patients.
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unable to perform many daily activities, have severe comorbidity 

and severe malnutrition. Vulnerable and frail patients should be 
treated with detailed geriatric assessment (Figure 1).

Prostate Cancer Treatment in the Elderly and Patients 
with Comorbidity

Localized Prostate Cancer - Active Monitoring

In elderly patients with poor health status, surgical treatment 
provides a low rate of cancer-specific and overall survival 
advantage, however, with increasing age, side effects of surgery 
are more common. Elderly patients over the age of 65 and with 
poor health status have year gain with a better quality of life with 
active follow-up (33). Active surveillance or watchfull waiting 
can be applied to patients in the low risk group. However, the 
risk of dying from PC or any other concomitant cause should 
be carefully evaluated and active surveillance should be decided 
accordingly (34). Although there was no difference in terms of 
cancer-specific survival between radical prostatectomy (RP), RT 
and active surveillance groups at the end of the 10 years of the 
ProtecT study, the highest quality of life was reported in the 
active surveillance group. Of the population group of the study; 
60% were low-risk group patients and 40% were medium-risk 
group patients (35).

Localized Prostate Cancer-Radical Prostatectomy

Although advanced PC and higher rates of cancer-specific 
mortality are observed in elderly patients, most of the causes 
of death are other accompanying diseases. Those with high-risk 
diseases actually constitute the group of patients who take or 
will take the most benefit from RP (36). There is no significant 
difference in terms of cancer-specific mortality in high-risk 
patients over 70 years of age or below who have undergone RP 
at the end of 10 years of follow-up (37). The benefit of surgery in 
terms of cancer-related death is higher than active surveillance 
in patients with localized PC under the age of 65 years. However, 
in elderly patients, RP reduces the risk of metastasis and the use 
of androgen deprivation therapy (ADT) (38). In another study, 

Table 2. Eastern cooperative oncology group performance scoring (ECOGPS)

Karnofsky status Karnofsky 
grade

ECOG 
score ECOG status

Normal, no complaint 100 0 Normal. Able to continue normal activities before the 
disease

The patient can continue his/her normal activity, there may be several 
symptoms or signs of the disease. 90 1 Can continue his/her daily life with tolerable tumor 

findings

The patient continues his/her normal activities with some difficulties, there 
are minor signs and symptoms of the disease. 80

The patient can take care of himself/herself and cannot do his/her normal 
activity and job. 70 2 Having disturbing tumor findings but spending more 

than 50% of his/her time out of bed

Patient can meet his/her needs, rarely needs help, needs some help 60

Help and medical attention are often required. 50 3 Severely ill and forced to stay bed-bound more than 
50% of his/her time

Special care and assistance are required. 40

Disabled enough to require hospital care, but no risk of death 30 4 Being in a very ill condition and spending all the time 
tied to the bed

Severely ill, need active supportive care in the hospital. 20

About to die 10

Dead 0 5 Dead

ECOG: Eastern cooperative oncology group

Table 3. Geriatric 8 (G8) health status screening criteria

Question Answer (Score)

A

In the last 3 months, was 
there digestive problems, 
a decrease in appetite, and 
a decrease in nutrition due 
to chewing or swallowing 
difficulties?

0 = severe decrease in nutrition
1 = moderate decrease in nutrition
2 = no decrease in nutrition

B Was there any weight loss 
in the last 3 months?

0 = More than 3 kg
1 = Did not know
2 = Loss of 1-3 kg
3 = No weight loss

C Mobility

0 = Dependent on bed or chair
1 = Can get out of bed or chair, but 
cannot go out
2 = Can go out

E Neuropsychological 
problem?

0 = Severe dementia or depression
1 = Mild dementia
2 = No psychological problems

F Body mass index (BMI)

0 = BMI <19
1 = BMI 19-21
2 = BMI 21-23
3 = BMI ≥23

H Prescripted drug use less 
than 3

0 = Yes
1 = No

P
How does the patient feel 
when compared to other 
people of the same age?

0.0 = Not good
0.5 = Did not know
1.0 = Same
2.0 = Better

Age
0:>85
1 = 80-85
2 = <80

Total score 0-17
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RP (with adjuvant therapies) in high-risk disease resulted in 
cancer-specific survival rates of 91%. Survival was reported as 
95% if any of the risk factors [Gleason >7, >T2, prostate-specific 
antigen (PSA) >20 ng/mL], and 79% if all three were present 
(39). The risk of early complications after RP is associated with 
increased comorbidity compared to age. On the other hand, 
in the long term, the risk of urinary incontinence and erectile 
dysfunction is affected more by increasing age (40,41,42).

Localized Prostate Cancer-Radiotherapy

With RT applied with the appropriate dose (>72 Gy) and 
technique, similar cancer control and treatment-related 
comorbidity rates with RP are achieved, regardless of age 
(43). Studies on RT using hypofractionated techniques in 
recent years give high biochemical control rates in all risk 
groups (44,45,46,47,48). However, routine use of RT is not 
recommended in patients in the low risk group due to the 

increase in late complications (4,48). In addition, although most 
of these studies involve patients over the age of 70, no specific 
results have been reported for these age groups, so definitive 
interpretations can not be made for the elderly group. Although 
dose escalation studies on brachytherapy have been widely 
conducted in recent years, age-specific results have not been 
reported as in hypofractionated techniques. In addition, the 
procedure requires anesthesia, although less side effect rates 
have been reported (49,50,51,52,53,54). Administration of ADT 
together with RT increases the morbidity and mortality of pre-
existing heart disease in elderly patients. Patients with moderate 
and severe comorbidity can not obtain a significant life-year 
benefit from ADT with RT. However, it has been reported that 
high-risk patients with no or less comorbidity benefit from ADT 
(55). In the medium-risk patient group, the combination of 
short-term ADT and RT is recommended (55,56).

Localized Prostate Cancer-Minimally Invasive Treatments

Minimally invasive-ablative therapies are still experimental and 
there is currently insufficient evidence to recommend them in 
elderly patients and patients with comorbidities.

Localized Prostate Cancer-Androgen Deprivation Therapy

ADT alone should not be used in patients with localized PC 
without metastasis. Patients with locally advanced disease (T3-
T4), PSA value higher than 50 ng/mL and PSA doubling time 
less than 12 months benefit from early ADT (57,58). In patients 
with high-risk diseases and in very frail patients, early initiation 
of ADT provides little overall survival advantage, but cancer-
specific or symptom-free survival benefit has not been reported 
(57).

Metastatic Prostate Cancer-Castration Sensitive Disease

The first-line treatment is ADT in the elderly with hormone 
sensitive PC. Bone densitometry is recommended to determine 
basal bone mineral density in elderly patients and calcium and 
vitamin D supplements are recommended to protect from 
osteoporosis (10).

In recent years, with the LATITUDE study, it has been reported 
that the addition of abiraterone to the ADT has significantly 
improved overall survival and radiological progression-free 
survival in the elderly (>70 years old) patient group. However, 
the strength of this study was found to be insufficient to make 
comments for patients >75 years old, and toxicity was not 
reported by special age groups (59,60). In the STAMPEDE study, 
it was stated that the addition of abiraterone had a significant 
effect on overall survival in patients >70 years of age, and 
toxicity was found to be similar in this patient group compared 
to the group aged <70 years. However, patients with a history 
of cardiovascular disease were not included in this study (61).

With the early addition of docetaxel to ADT in the group of 
metastatic patients susceptible to castration, significantly higher 
overall survival rates were reported in CHAARTED, STAMPEDE 
and GETUG-15 studies, especially in high-volume disease [≥4 
bone metastases (one of them should be in spine bone) or 
pelvic bone and/or visceral metastasis] (62,63,64). The addition 
of docetaxel was reported to be beneficial in patients younger 

Table 4. Cumulative illness rating scale-geriatric (CISR-G)

“Cumulative illness 
rating scale-geriatric” 
score

Name Age Date Scorer

Scores

0 None

1 Mild (or past serious 
health problem)

2

Moderate (moderately 
significant disability, 
requiring level 1 
treatment)

3
Severe (persistent marked 
disability/uncontrolled 
chronic illness)

4

Advanced severe (need for 
immediate treatment/end-
stage organ failure/severe 
functional impairment

Score:

Cardiac

Vascular

Respiratory

Eye, ear, nose, throat, 
larynx

Upper gastrointestinal 
tract

Lower gastrointestinal 
tract

Hepatic

Kidney

Genitourinary

Musculoskeletal system

Neurological

Endocrine/metabolic

Psychiatric 

Total score
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than 70 years of age or over (65). When evaluated as to whether 
there was a superiority between docetaxel and abiraterone, 
there was no difference in terms of the cancer-specific survival 
in the STAMPEDE study, while another metaanalysis reported 
that abiraterone was more effective in terms of overall survival 
(66,67). However, since the rate of patients aged >70 years is 
29% in these studies, this makes it difficult to interpret for the 
elderly patient group (4).

In the subsequent study of STAMPEDE, the groups with 
metastatic PC with and without primary RT were compared. 
In the subgroup analysis, it was reported that RT significantly 
contributed to overall survival in low volume metastatic patients 
(68). Primary RT was recommended as a standard in newly 
diagnosed metastatic PC with low metastatic load. However, the 
data in the study were not reported specific to age (4).

There is not enough information about the toxicity of abiraterone 
and docetaxel in the castration sensitive group and the elderly 
patient group (4). However, in docetaxel chemotherapy, 
especially in the elderly patient group, toxicity related to 
neutropenia was reported to be more frequent in castration-
resistant patients (69).

Routine use of bisphosphonates or denosumab is not 

recommended to prevent skeletal complications in this patient 
group unless there is a suspicion of fracture or castration-
resistant disease with bone metastases (70).

Metastatic Prostate Cancer-Castration Resistant 
Disease

The standard treatment for patients with castration-resistant 
metastatic PC and tolerable comorbidity is docetaxel 
chemotherapy, with similar results to younger patients (71). It 
was reported that in older and more frail patients, granulocyte 
colony stimulating factor prophylaxis with docetaxel could be 
given to protect the patient from febrile neutropenia, every 2 
weeks (50 mg/kg for four weeks) or weekly instead of every 3 
weeks (75 mg/kg) (72).

It was reported that the use of cabazitaxel as the first choice in 
castration-resistant disease was not superior to docetaxel (73). 
In the same study, overall survival was not found different, and 
toxicity was reported less with the dose of 20 mg/m2 than 25 
mg/m2. In second-line use, less toxicity was reported with the 
dose of 20 mg/m2 than 25 mg/m2 and a lower efficiency in terms 
of overall survival was not reported (74). It is recommended to 
prefer low doses in elderly patients as a better approach (4). In 

Figure 1. Decision tree in prostate cancer treatment according to health status

CIRS-G: Cumulative illness rating scale-geriatric
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two different studies, it was suggested that administration of 
cabazitaxel at different doses and days would reduce toxicity 
rates and that the use of granulocyte colony stimulating factor 
could be applied concurrently with treatment (75,76). In eligible 
patients cabazitaxel increases the life years in elderly patients 
receiving chemotherapy and susceptible to chemotherapy, 
similar to abiraterone acetate, enzalutamide, and sipuleucel-T 
(77,78,79,80,81,82,83).

Radiopharmaceutical agents are generally less toxic than 
chemotherapy agents, so they may be more suitable for elderly 
patients. Studies with Ra223 have shown that hospitalization 
due to bone problems decreases and that they generally cause 
less toxicity as a result of its positive effects on bone lesions 
with early administration programs (84,85,86,87). It has been 
reported that Ra223 can only be used with ADT and should not 
be used with other chemotherapeutic agents. Early results of the 
study of another new agent 177Lu-PSMA indicated that it was 
an effective treatment and its side effects were low (88).

In general, besides the side effects of ADT treatments, it has 
been reported that they are not generally associated with 
cognitive dysfunction as a result of the latest meta-analysis (89). 
Care should be taken in terms of the most important side effects 
of ADT, such as myocardial infarction, cerebrovascular disease, 
metabolic syndrome, diabetes, obesity, and dyslipidemia, and 
precautions should be taken, especially in elderly patients (90).

The general approach to PC in elderly patients, which is prepared 
based on the recommendations of the SIOG study group, is 
summarized in Table 1.

Future Approaches

There are many unknown questions about the treatment of 
metastatic PC, especially in elderly patients. However, the 
successive use of abiraterone and enzalutamide, regardless of 
age and health status, can develop a high rate of cross-resistance, 
on the other hand, taxanes are considered highly effective drugs 
that can be used easily after new hormonal treatments (4).

Although it has been reported that poly ADP-ribose polymerase-1 
inhibitors such as olaparib and ipilimumab as immunotherapy 
do not have a distinctly different side effect profile in the elderly 
patient group, the results of new studies are expected for more 
accurate interpretations (91,92).

Conclusion

The choice of treatment should be decided in elderly patients 
with PC according to their general health status. Age affects 
the treatment less than comorbidity, and general health 
status should be determined with a validated screening form 
such as G8 and comorbid disease assessment scales. Geriatric 
evaluation should be made in patients according to their 
existing comorbidities. The health status of the patient should 
be determined according to the biological age and current 
comorbidity, not the chronological age. The standard treatment 
recommended by the guideline according to the current PC 
stage should be given to the patients without comorbidities, 
and standard PC treatment should be given after the evaluation 
of vulnerable patients and the geriatric examination-recovery. 

Only palliative and supportive treatments should be applied to 
elderly patients who are found to be frail.
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Introduction

Prostate cancer is the second most common cancer in men 
worldwide, according to current data of the GLOBOCAN study 
(1). Many endogenous and exogenous factors’ effects on the 
pathogenesis of prostate cancer have been investigated. Since 
the hypothesis explaining cancer’s development with daylight-
vitamin D has been proposed by Garland and Garland (2) 
40 years ago, many biochemical, genetic, epidemiological 
and clinical studies have been conducted on the relationship 
between vitamin D and prostate cancer. A secondary analysis of 
the VITAL study suggests that vitamin D supplementation may 
reduce prostate cancer incidence (3).

Despite the promising results from the VITAL study at the 
end of 40 years, vitamin D deficiency’s role in prostate cancer 
pathophysiology has not been fully elucidated. It is emphasised 
that mitochondrial activation of vitamin D in prostate cells is also 
a process that affects mitochondrial metabolism (4). Vitamin D 

deficiency develops a metabolic tendency in favour of oxidation 
in mitochondrial functions. There are also biochemical studies 
that try to explain the prostate cancer’s pathophysiology through 
vitamin D’s regulatory effect on androgen intracrinology (5).

A meta-analysis investigating vitamin D deficiency cases in 
Turkey was published recently (6). The prevalence of vitamin 
D deficiency was high (58.9% to 66.6%). It was emphasised 
that community-based follow-up and supplementation were 
necessary. Studies investigating the relationship between 
pathological findings and vitamin D deficiency in patients 
with prostate cancer in our country are insufficient. This study 
investigates the relationship between pathological findings of 
prostate biopsy and serum 25-hydroxyvitamin D [25 (OH) D] 
levels.

Materials and Methods

After ethical approval (İstanbul University-Cerrahpaşa, Cerrahpaşa 
Faculty of Medicine, number: 83045809/604.01/02-107680), 
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the data of 151 patients who underwent prostate biopsy due 
to increased serum prostate-specific antigen (PSA) levels and/
or positive rectal examination findings were prospectively 
evaluated and collected. Patients with the following exclusion 
criteria were excluded from the study:

1. Patients receiving vitamin D and calcium supplementation

2. Patients with known liver or kidney dysfunction

3. Biopsies diagnosed with ASAP and/or HGPIN but without 
prostate cancer

4. Patients with other malignancy

Demographic, clinical and pathological data of 147 eligible 
patients were included in the study. All patients underwent 
transrectal ultrasound-guided prostate biopsy. All biopsies were 
performed as previously described in the literature (7). Six cores 
were obtained from patients with a high probability of prostate 
cancer by the clinical diagnosis (e.g. PSA >100 ng/dL or imaging 
findings favouring prostate cancer). Twenty-eight core biopsy 
specimens were obtained from patients who underwent repeat 
biopsy and 16 cores from patients with transrectal prostate 
volumes of 60 mL or more. Standard 12 cores were taken 
from all other patients. All samples were evaluated by the same 
uropathologist.

According to the published evidence, 25 (OH) D is considered 
the best marker for body vitamin D status (8). After patient 
consent was obtained, serum 25 (OH) D levels of all patients 
were measured in the same laboratory, with venous blood 
samples taken before the biopsy. All blood samples were taken 
in the summer or spring for serum vitamin D measurements. 
Serum samples were sent to the biochemistry laboratory as soon 
as they were received. Samples were stored at room temperature 
before measurement. Serum 25 (OD) D was measured by the 
liquid chromatography-tandem mass spectrometry method (9). 
The 20 ng/mL level defined by the World Health Organisation 
and recommended by the Institute of Medicine was considered 
the cut-off value for “vitamin D deficiency” (10,11).

Patients were divided into two groups according to the presence 
of prostate cancer on biopsy; those with prostate cancer (group 
1) and those with only benign pathological findings, such as 
chronic prostatitis and benign prostatic hyperplasia (group 2). 
Groups were compared for age, body mass index (BMI), serum 

PSA, 25 (OH) D levels and prostate volumes (Table 1). Later, two 
subgroups were formed among the patients diagnosed with 
prostate cancer (group 1); patients with serum 25 (OH) D levels 
above and below 20 ng/mL. The subgroups were compared 
regarding PSA, digital rectal examination findings, prostate 
volume and pathological findings (Table 2). Finally, patients 
with prostate cancer were classified according to International 
Society of Urological Pathology (ISUP) grade groups. Serum 25 
(OH) D levels of ISUP grade 1, grade 2-3 and 4-5 patients were 
compared. In addition, grade 1, which is considered clinically 
insignificant, was compared with the other groups (Table 3).

Statistical Analysis

First, the samples’ normal distribution for all variables was 
checked by the Kolmogorov-Smirnov test. All samples showed 
a normal distribution. The Student’s t-test and ANOVA (for 
more than two groups) were used to investigate the difference 
between the continuous variables. Chi-square with Yate’s 
correction test was used for the difference between categorical 
variables. Correlation analyses were done with Spearman’s 
test. All statistical analyses were performed using the Statistical 
Package for the Social Sciences v. 22 (SPSS Inc, Illinois, USA). A 
p<0.05 was considered statistically significant.

Table 3. Comparison of serum 25 (OH) D levels according to ISUP 
grade groups

Characteristic ISUP 1 ISUP 2-3 ISUP 4-5 p-value

Number (n,%) 30/62 
(48.4%)

23/62 
(37.1%)

9/62 
(14.5%)

Serum 25 (OH) D, ng/mL 17.8±7.4 14.8±6.4 10.3±4.1 0.012

p-value (ISUP 1 vs others) 0.023

ISUP: International society of urological pathology, ISUP: International society of 
urological pathology

Table 1. Demographic and clinical characteristics of groups

Variables (means)
PCa cases 
(n=62)
Group 1

Negative 
biopsies (n=85)
Group 2

p-value

Age, years (median, 
range) 

65.6±7.8 
(66, 43-81)

61.9±7.9 
(63, 41-83) 0.007

BMI, kg/m2 26.1±4.2 26.6±3.6 0.48

Serum PSA, ng/dL 27.8±61 8.5±6.9 0.01

PSA density 0.68±1.71 0.19±0.2 0.01

Serum 25 (OH) D3, 
ng/mL 15.6±7.0 16.0±9.2 0.38

Prostate volume, mL 45.7±25.6 53.9±26.2 0.03

BMI: Body mass index, PSA: Prostate-specific antigen, PCa: Prostate cancer

Table 2. Subgroup analysis of prostate cancer cases (group 1) 
according to 25 (OH) D3

Characteristic
<20 ng/mL 25 
(OH) D3
(n=35)

>20 ng/mL 
25 (OH) D3 
(n=27)

p-value

Age 66.7±7.3 64.2±8.3 0.22

Total Gleason score 
(median) 7 6 0.09

Gleason pattern ≥4 Rate 54% (19/35) 44% (12/27) 0.61

PSA, Ng/mL 27.1±64.5 24.1±57.4 0.85

PSA density 0.8±2.1 0.52±0.92 0.52

D’Amico risk classification

  Low 25.7% (9/35) 29.6% (8/27)

  Intermediate 28.6% (10/35) 40.8% (11/27) 0.41

  High 45.7% (16/35) 29.6% (8/27)

DRE Finding 46% (16/35) 26% (7/27) 0.11

Prostate volume (mL) 42.3±15.8 50.1±34.4 0.24

Mean of positive core rate 43.1±32.5 27.8±26.9 0.05

ISUP: International society of urological pathology, DRE: Digital rectal 
examination, PSA: Prostate-specific antigen
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Results

Forty-two per cent (62/147) of the patients had prostate 
cancer. Serum 25 (OH) D levels were lower than 20 ng/mL in 
84 (57.1%) of 147 patients. There was no difference between 
serum 25 (OH) D levels of patients with prostate cancer (group 1: 
15.6±7.0 ng/mL) and the non-cancer group (group 2: 16.0±9.2 
ng/mL) (p=0.38). The prostate cancer detection rate of patients 
with serum 25 (OH) D less than 20 ng/mL (35/84, 41.7%) was 
similar to others (27/63, 42.9%) (p=0.98).

There were statistically significant differences between groups 
1 and 2 regarding mean age, serum PSA level, PSA density 
and prostate volume (p=0.007, p=0.01, p=0.01 and p=0.03, 
respectively). The mean age of the patients in group 1 (65.6±7.8 
years) was higher than group 2 (61.9±7.9 years). The patients’ 
serum PSA levels in group 1 (27.8±61 ng/dL) were significantly 
higher than group 2 (8.5±6.9 ng/dL). Despite this finding, 
the mean prostate volumes (53.9±26.2 mL) of group 2 were 
higher than group 1 (45.7±25.6 mL). There was no statistically 
significant difference between the groups regarding BMI (group 
1: 26.1±4.2, group 2: 26.6±3.6, p=0.48) (Table 1).

In addition, we investigated the relationship between clinical and 
pathological aggressiveness of prostate cancer and vitamin D 
deficiency in a subgroup analysis (Table 2). The median Gleason 
score of patients with a prostate cancer diagnosis had a serum 25 
(OH) D level of less than 20 ng/mL (Gleason 7) was higher than 
that of patients with a serum 25 (OH) D level of more than 20 
ng/mL (Gleason 6). However, this difference was not statistically 
significant (p=0.09). Similarly, the proportion of patients with 
Gleason pattern 4 and above was slightly higher in patients with 
low serum 25 (OH) D [54% (19/35) vs 44% (12/27), p=0.61]. 
Patients with low serum 25 (OH) D had higher serum PSA levels, 
positive core rates, positive digital rectal examination findings, 
and lower mean prostate volumes (Table 2). However, none of 
these differences were statistically significant (p=0.85, p=0.11, 
p=0.05 and p=0.24, respectively).

Serum 25 (OH) D levels of patients with ISUP grade 1 were higher 
than grade 2-3 patients (17.8±7.4 ng/mL and 14.8±6.4 ng/mL, 
respectively). Serum 25 (OH) D levels were lowest in patients 
with ISUP grade 4-5 prostate cancer (10.3±4.1 ng/mL). There 
was a statistically significant difference between ISUP grade 1, 
grade 2-3, and grade 4-5 (p=0.012) on analysis of variance. 
Patients with clinically insignificant prostate cancer (ISUP grade 
1) had significantly higher serum 25 (OH) D levels than other 
prostate cancer patients (p=0.023). (Table 3). There was a weak 
negative correlation between serum 25 (OH) D levels and ISUP 
grades (r=–0.319, p=0.01).

Discussion

Our study’s primary outcomes were relationships between 
prostate cancer biopsy parameters and serum vitamin D status. 
Although the findings indicated more undifferentiated prostate 
cancer in vitamin D deficiency, no statistically significant results 
were obtained from analyses where vitamin D was considered 
a categorical variable. However, when we considered serum 25 
(OH) D levels as a continuous variable, we found that vitamin D 
levels decreased as the ISUP grade increased (p=0.012). Vitamin 

D levels of patients with clinically insignificant prostate cancer 
(ISUP grade 1) were significantly higher than patients with ISUP 
grade 2 and above prostate cancer (p=0.023).

Published studies show a significant relationship between 
prediagnostic vitamin D levels and prostate cancer mortality 
(12,13). Other investigations suggest that high vitamin D levels 
can improve prostate cancer survival. Nyame et al. (14) showed 
that serum vitamin D levels were significantly lower in patients 
with a cancer pathology of Gleason 4 and above after radical 
prostatectomy.

On the other hand, studies report negative results about the 
vitamin D-prostate cancer relationship. Stephan et al. (15) found 
no association between prostate cancer aggressiveness and 
vitamin D status. Also, 25 (OH) D was not different between 
men with prostate cancer vs no evidence of malignancy. In 
another study, researchers found increased odds of a prostate 
cancer diagnosis on prostate biopsy in patients with serum 25 
(OH) D <20 ng/mL (16). The results of this study were obtained 
from the data of African American patients. African American 
men are a risky group for vitamin D deficiency and aggressive 
prostate cancer (17). However, studies have shown that these 
men develop prostate tissue responses against vitamin D 
deficiency (18).

There are many measurable forms of vitamin D in the serum. 
In our study, the 25 (OH) D form, shown to reflect the body’s 
vitamin D status best, was used (8). However, we may need to 
change our perspective on the relationship between prostate 
cancer and vitamin D. The 1.25 (OH) 2 D/25 (OH) D molar ratio 
has been shown to reflect prostate cancer aggressiveness better 
in a recent study (19). Murphy et al. (16) used 12 ng/mL as the 
cut-off value for 25 (OH) D deficiency. According to this study’s 
results, there was a relationship between Gleason 8 and above 
prostate cancer and vitamin D deficiency.

The overall rate in the male population is approximately 90%, 
according to the population-based TURDEP-II study, which 
investigated vitamin D deficiency in our country [the deficiency 
was defined as 25 (OH) D concentration ≤20 ng/mL] (20). 
According to age groups, the highest prevalence (91.9%) was 
over 65 years in the subgroup analysis. Prostate cancer risk 
increases significantly in this age group. Vitamin D deficiency 
was found in 57% of our cohort. This difference was because 
our cohort was a selected group of patients that did not fully 
reflect the population.

The relationship between vitamin D and the prostate may 
not be limited to malignant processes. A study conducted in 
2017 showed that prostate volume was inversely correlated 
with vitamin D (as a continuous and categorical variable) (21). 
A significant relationship was found between serum 25 (OH) 
D less than 30 ng/ml and the risk of prostate volume above 
40 grammes in this study. Similar results have been reported in 
a study conducted in China (22). Our study showed that the 
prostate volumes of the vitamin D deficient group were higher 
than. However, the difference was not statistically significant 
(p=0.24).

In summary, the most remarkable result of our study is that the 
patients who have clinically insignificant prostate cancer have 
significantly higher vitamin D levels. With studies conducted 
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with more extensive series and this theoretical framework, 
vitamin D cut-off value as an active surveillance criterion can be 
determined. The effect of vitamin D supplementation on active 
surveillance results can be investigated.

Study Limitations

There were many internal and external limitations in our study. 
First, we are aware that we look at the relationship between 
vitamin D and prostate cancer indirectly. Clinically proven 
prostate cancer is the result of a long process of carcinogenesis. 
Also, patients’ final prostatectomy pathology results could 
not be included in the study. Serum vitamin D levels at the 
time of diagnosis cannot be considered as a direct indicator 
of vitamin D status in an entire process. Controversial issues 
that are mainly related to vitamin D caused some external 
limitations. Uncertainties regarding the body’s vitamin D status 
remain, including its optimal molecular form, best cut-off value, 
deficiency or inadequacy (23). On the other hand, discussions 
suggesting a protective role of vitamin D levels in prostate 
cancer should be investigated independently.

Conclusion

There was no correlation between prostate cancer diagnosis 
and vitamin D deficiency. However, promising results have been 
obtained in favour of prostate cancer aggressiveness in vitamin 
D deficiency. Serum 25 (OH) D levels were significantly lower 
in patients with high ISUP grade prostate cancer on prostate 
biopsy. Patients with clinically insignificant prostate cancer have 
lower 25 (OH) D levels.
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Abstract

Objective: This purpose of this study is to compare the concordance, upgrading and downgrading rates of multiparametric magnetic resonance imaging cognitive-
targeted prostate biopsy [COG-targeted biopsy (TB)] and a 12-core systematic prostate biopsy (SB) in order to assess the value of COG-TB in predicting final surgical 
pathology.
Materials and Methods: In this retrospective study, the medical records of 152 consecutive patients who had undergone 12-core SB (n=105) or 12-core SB and 
COG-TB of suspicious lesions (n=47) and corresponding radical prostatectomy (RP) at our institution were evaluated. Biopsy and RP pathologies of the two methods 
were compared for downgrading, upgrading and concordance rates based on the 2014 International Society of Urological Pathology grade groups (GG).
Results: For COG-TB and SB cohorts, total upgrading rates were 21.3% and 26.7%, total downgrading 10.6% and 21.9% and concordance 68.1% and 51.4%, 
respectively, but the differences were not statistically significant. For GG 1, 2, 3, 4 and 5, the concordance rates at COG-TB and SB were 69.6% versus 52.8%, 
68.7% versus 83.1%, 75% versus 30.8%, 50% versus 9.1% and 50% versus 62.5%, respectively. There was no statistically significant difference in concordance 
rates regarding GG between COG-TB and SB groups. According to GG, there was also no significant difference in the rates of upgrading and downgrading of COG-
TB and SB.
Conclusion: Although COG-TB outperforms SB in terms of pathological upgrading, downgrading and concordance rates, COG-TB has no statistically significant 
advantage over SB in terms of predicting final RP pathology.
Keywords: Prostate biopsy, prostate cancer, radical prostatectomy, upgrading
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Introduction

The pathologic grading of prostate cancer (PCa) is based on 
the Gleason scoring system, and accurate determination of the 
Gleason score (GS) improves risk prediction, decision-making 
on treatment alternatives and selection of candidates for active 
surveillance (AS) (1,2,3,4). The most commonly used method 
for diagnosing PCs is transrectal ultrasonography (TRUS)-guided 
systematic biopsy (SB) of the prostate, but nearly one-third 
of patients are known to have GS upgrading between SB and 
radical prostatectomy (RP) pathology (5,6,7). Some authors 
reported that the SB method underestimated the final surgical 
pathology in 30-43% of cases (7,8). Multiparametric magnetic 
resonance imaging (mpMRI) is a valuable modality for detecting 
PCa, and this ability has resulted in the development of various 
MRI-guided targeted biopsy (TB) methods (1). Furthermore, the 

most commonly used TB methods are fusion-TB (FUS-TB) and 
cognitive-targeted biopsy (COG-TB). Previous studies found that 
TB methods resulted in significantly lower pathologic upgrading 
or downgrading rates than SB methods (9,10). However, the 
majority of these studies compared the rates of upgrading 
and downgrading of SB with FUS-TB (1,10,11). Moreover, 
the purpose of this study was to compare the concordance, 
upgrading and downgrading rates of COG-TB and SB in order 
to assess the value of COG-TB in predicting the final surgical 
pathology.

Materials and Methods

Before the mpMRI examination and TRUS-guided biopsies, all 
patients provided written informed consent. All procedures were 
carried out in accordance with the 1964 Helsinki Declaration 
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and its subsequent amendments. In addition, the study was 
approved by our Institutional Ethics Committee. The registration 
number for the local ethics committee is I4-219-20.

Patients and Study Design

In this retrospective study, the medical records of 181 
consecutive patients who had a prostate biopsy and a 
corresponding RP at our institution between 2015 and 2019 
were evaluated. All of the patients were diagnosed with clinically 
significant PCa following a prostate biopsy and underwent RP 
surgery within 3 months of the biopsy procedure. Patients who 
had prostate mpMRI at other hospitals or who had previously 
been diagnosed with PCa were excluded from the study. Thus, 
the study population included 152 patients. They were divided 
into two groups: those who had only 12-core SB (n=105) and 
those who had 12-core SB and COG-TBs of suspicious lesions 
(n=47). All of the patients in the COG-TB group were scanned 
using a 3T MRI scanner at our institution. The prostate lesions in 
each patient’s mpMRI were described by using a standardised 
method known as the Prostate Imaging Reporting and Data 
System (PIRADSv2) (12,13). Patients in the SB group either did 
not have mpMRI examinations or had only PIRADSv2 score 1 or 
2 lesions in mpMRI.

Histopathology

Biopsy and RP pathology specimens were examined at our 
institution’s Department of Pathology by an experienced 
uropathologist. Biopsy specimens were evaluated using the 
modified Gleason system developed by the 2014 International 
Society of Urological Pathology (ISUP) (14). GS and grade 
groups (GG) were reported separately for each biopsy site. For 
downgrading, upgrading and concordance rates, the highest 
GG of biopsy and RP were compared. As a reference standard, 
histopathological GG from RP sections was used. The patients 
were divided into five groups labelled GG 1-5 according to the 
biopsy results. Upgrading and downgrading were defined as an 
increase or decrease in prognostic GG from one to another.

Multiparametric MRI

Multiparametric MR images were obtained using a 3.0 Tesla 
system (MAGNETOM Verio; Siemens Medical Solutions, 
Erlangen, Germany). For signal reception from the patients’ 
prostate, a standard body matrix coil was used. The sequences 
used in the study were T2-weighted, diffusion-weighted and 
dynamic contrast-enhanced imaging. Before the biopsy, all 
patients had mpMRI, and no endorectal coils were used.

Prostate Biopsy

TRUS was performed with a GE P5 ultrasound scanner (GE 
Healthcare, Tokyo, Japan) and a biplanar convex/convex 
transrectal probe (BE9CS). The biopsies were performed 
transrectally, using a full automatic core biopsy device with an 
18-gauge, 25-cm Tru-Cut-type needle and the same operator 
(E.O) with 20 years of TRUS-SB experience. For SB, all of the 
patients underwent the same 12-core systematic prostate biopsy 
procedure. For COG-TB procedure, prior to biopsy, the operator 
(E.O) reviewed each patient’s mpMRI and the locations of 
suspicious lesions. Following a 12-core SB, the regions of lesions 

with PIRADS 3, 4 or 5 scores were cognitively sampled by taking 
three extra cores from each lesion location. All biopsy specimens 
were placed in separate containers labelled with the location of 
the prostate biopsied and sent for histopathologic evaluation.

Statistical Analysis

For statistical analysis, IBM SPSS® Statistics version 25 was used. 
Moreover, the Kolmogorov-Smirnov test was used to determine 
whether variables were suitable for normal distribution. For 
non-normally distributed variables, descriptive statistics were 
expressed as median + interquartile range. The chi-square test 
of independence for categorical variables and Mann-Whitney 
U test for continuous variables were used to compare cohort 
demographics and characteristics. As appropriate, the chi-square 
test was used to determine the significance of differences. In 
the 95% confidence interval, p-values of <0.05 were considered 
statistically significant.

Results

Table 1 shows the preoperative clinical and pathological 
characteristics of the patients, which were similar in both 
groups. According to biopsy results, GG 1 was the most 
commonly observed pathology in both the SB and COG-TB 
groups (52.4%, 48.9%). According to RP, the most common 
pathology observed was GG 2 for both groups (48.6%, 40.4%). 
In COG-TB group, total upgrading and downgrading rates 
were 21.3% and 10.6%, while in the SB group, total upgrading 
and downgrading rates were 26.7% and 21.9%, respectively. 
There was no statistically significant difference between the 
two groups in terms of total upgrading and downgrading rates 

Table 1. Clinical and pathological information of the two patients’ 
cohorts

Characteristics SB (105) COG-TB (47) p-value*
(n=105) (n=47)

Median age (yr) (IQR) 67 (59-71) 65 (58-9) 0.490

Median PSA (ng/mL) (IQR) 6.10 (5.10-10.20) 5.90 (4.90-8.60) 
0.116

Median TRUS Volume mL (IQR) 42 (35-58.5) 45 (33-65) 0.774

Median MRI volume (IQR) -50 (37-73)

Biopsy ISUP Grade 0.114

Grade 1
Grade 2
Grade 3
Grade 4
Grade 5

55 (52.4%) 23 (48.9%)
18 (17.1%) 16 (33.9%)
13 (12,4%) 4 (8.6%)
11 (10,4%) 2 (4.3%)
8 (7.7%) 2 (4.3%)

Pathologic ISUP Grade 0.330

Grade 1
Grade 2
Grade 3
Grade 4
Grade 5

31 (29.5%) 18 (38.3%)
51 (48.5%) 19 (40.4%)
13 (12.4%) 7 (14.9%) 
3 (2.9%) 2 (4.3%)
7 (6.7%) 1 (2.1%)

SB: Systematic prostate biopsy, COG-TB: Cognitive-targeted prostate biopsy, 
IQR: Interquartile range, PSA: Prostate specific antigen, TRUS: Transrectal 
ultrasound, MRI: Magnetic resonance imaging, ISUP: International society of 
urological pathology, *Mann-Whitney U test and chi-square test
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(p=0.478, p=0.098) (Table 2). For the COG-TB and SB groups, 
the overall concordance rates between biopsy and RP pathology 
were 68.1% and 51.4%, respectively. There was no statistically 
significant difference between the two groups (p=0.056).

When the results were analysed by GG, the highest concordance 
was observed in the GG 2 (83.1%) for SB and the GG 3 (75%) 
for COG-TB groups. The lowest concordance was found in the 
GG 4 (9.1%) for SB and the GG 4 and 5 (50% for both) for 
COG-TB groups. Table 2 shows the concordance rates according 
to GG. Moreover, concordance rates did not differ significantly 
between the SB and COG-TB groups. SB was upgraded at a 
higher rate than COG-TB in GG 1 and GG 3 (47.2% versus 
30.4% and 7.7% versus 0%, respectively) but at a lower rate in 
GG 2 (5.8% versus 18.8%). In both groups, no upgrading was 
noted in GG 4. In terms of different GG, no significant difference 
in upgrading rates of COG-TB and SB was observed (Table 2). SB 
has a higher downgrading rate than COG-TB in GG 3, GG 4 and 
GG 5 but a lower rate than COG-TB in GG 2 (Table 2). In terms 
of different GG, no significant difference in downgrading rates 
of COG-TB and SB was observed (Table 2).

Discussion

Classically, GS at RP is regarded as the gold standard and final 
indicator of cancer severity. On the other hand, preoperative 
treatment options depend on biopsy GS (3,9). In this regard, 
biopsy GS is one of the most important criteria for selecting 
therapeutic approaches such as AS, focal therapy, androgen 
deprivation therapy, radiotherapy or RP (9,10,15). One of the 

most important inclusion criteria in AS is GS determined at 
biopsy, that is, GS less than 7 which equals to ISUP GG 1 (16). On 
the other hand, definitive treatment is required for patients with 
clinically localised PCa with GG >1, and these patients generally 
are typically excluded from AS protocols (16). However, biopsy 
GS is frequently incongruent with RP GS. Many researchers 
examined the concordance between biopsy GS to RP GS, and it 
has been reported that when SB was used, 25-30% of low-grade 
cancers were upgraded to high-grade cancers at RP (5,6,7,8).

In the relevant literature, some authors evaluated the 
performance of saturation biopsies, considering that increased 
sampling would improve the GS concordance, but even 
saturation biopsy protocols still misclassified GS in 27% to 
one-third of cases (17,18). This highlights the significance of 
sampling error in the correlation of biopsy and RP pathology 
(18). Inaccurate grading is reported to be caused by the 
sampling error of untargeted SB (19,20). Fortunately, mpMRI 
allows for the detection and localisation of suspicious prostate 
lesions, and it has been reported that mpMRI TB predicts the 
final pathology at RP better than SB (1,9,10,21,22). It was 
indicated by the PRECISION Trial that TB better detects clinically 
significant GG 2 and higher PCa than SB (23). The suggested 
explanation for the lower level of upgrading with TB is that TB 
may contain a higher percentage of cancer per core due to 
preferential tumour sampling (11,24,25). TB can be performed 
using direct MR guidance, with COG-TB or FUS-TB methods 
(26). Technically, COG-TB is an appealing option because it is 
not time-consuming and is inexpensive; thus, many centres 
around the world continue to perform mpMRI-targeted biopsies 
using the cognitive method (27). However, COG-TB lacks the 
inherent advantage of FUS-TB in terms of visualising suspicious 
lesions on the monitor during biopsy. Many studies comparing 
SB and FUS-TB for upgrading biopsy pathology found that FUS-
TB has lower rates of upgrading than SB (1,10,11). However, the 
purpose of this study was to compare pathology upgrading and 
downgrading rates of SB and COG-TB, as well as to assess the 
impact of COG-TB on predicting the final pathology following 
RP.

In our study group, the rate of total upgrading was 26.7% for SB 
and 21.3% for COG-TB, but the difference was not statistically 
significant (p=0.478). Porpiglia et al. (10) reported that the 
rate of pathological upgrading with SB was significantly higher 
than with FUS-TB (7.8% for FUS-TB and 39.3% for SB). In a 
meta-analysis, Goel et al. (9) determined a 23.3% upgrading 
rate for TB versus 42.7% for SB (p=0.001). The significantly 
lower upgrading rate of FUS-TB than SB reported in previous 
studies and the lower but not statistically significant upgrading 
rate of COG-TB than SB noted in our study can be explained 
as follows: inaccurate grading is reported to be caused by the 
sampling error of untargeted biopsy, FUS-TB has the advantage 
of visualising suspicious lesions on the ultrasound monitor 
during biopsy, but during COG-TB, the operator is unable to 
visualise the lesions directly and can only take samples from the 
suspicious regions (9,10,26). Our results may imply that COG-
TB does not have the advantage of FUS-TB when it comes to 
precise sampling of suspicious lesions.

According to Porpiglia et al. (10), FUS-TB reduced the risk of 
upgrading at RP for all histopathological categories. In a report 

Table 2. Upgrading, downgrading and concordance rates 
according to grade groups

N
(152)

Upgrading 
p-value*
rate

Downgrading 
p-value*
rate 

Concordance 
p-value* rate 

ISUP grade 1 0.081 - 0/084

Systematic biopsy
COG-TB

55
23

6 (47.2%)
7 (30.4%)

-
- 29 (52.8%)

16 (69.6%)

ISUP grade 2 0.231 0.772 0.089

Systematic biopsy
COG-TB

18
16

1 (5.8%)
3 (18.8%)

2 (11.1%)
2 (12.5%) 

15 (83.1%)
11 (68.7%)

ISUP grade 3 0.567 0.134 0.115

Systematic biopsy
COG-TB

13
4

1 (7.7%) 1
-

8 (61.5%)
1 (25%) 

4 (30.8%)
3 (75%) 

ISUP grade 4 - 0.125 0.165

Systematic biopsy
COG-TB

11
2

-
-

10 (90.9%)
1 (50%)

1 (9.1%)
1 (50%)

ISUP grade 5 - 0.647 0.567

Systematic biopsy
COG-TB

8
2

-
-

3 (37.5%)
1 (50%)

5 (62.5%)
1 (50%)

Total 0478 0098 0.056

Systematic biopsy
COG-TB

105
47

28 (26.7%)
10 (21.3%)

23 (21.9%)
5 (10.6%)

54 (51.4%)
32 (68.1%)

ISUP: International society of urological pathology, COG-TB: Cognitive-targeted 
prostate biopsy, *According to chi-square and Fisher’s Exact test
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by Epstein et al. (18), a number of SB series were analysed for 
the incidence of upgrading from biopsy GS 6 to RP GS ≥7, and 
it was discovered that the mean upgrading was 35%. When we 
analysed our results by GG, the upgrading rates in GG 1 were 
47.2% and 30.4% (p=0.081) for SB and COG-TB, respectively. 
Here it is important to note that higher upgrading rates from GG 
1 to GG 2 will have a significant negative impact on the selection 
of AS patients. For GG 2, upgrading rate of COG-TB was higher 
than SB (18.8% versus 5.8%), though the difference was not 
statistically significant (p=0.231). Within the COG-TB group, no 
patient was upgraded from GG 3, and only ones (7.7%) was 
upgraded by SB. Moreover, there were no upgradings noted 
in both biopsy methods for GG 4 pathology. These findings 
suggest that, despite not being statistically different, COG-TB 
may be more valuable than SB for upgrading from GG 1 to GG 
2 with lower upgrading rates, thus allowing for more precise 
selection of patients for AS.

In our study group, the rate of total downgrading was 21.9% for 
SB and 10.6% for COG-TB, but the difference was not significant 
(p=0.098). In our cohort, 11.1% of SB and 12.5% of COG-TB 
pathology were downgraded from GG 2 to GG 1. According 
to Moussa et al. (28), there is a 7.3% chance of downgrading 
from GS 3 + 4 to GS 6 for SB. In Epstein’s study, 12% of cases 
diagnosed with GS 3+4 on SB biopsy also had GS 6 at RP (18). 
Our results support these findings, as we have determined that 
12.5% of COG-TB and 11.1% of SB were downgraded from 
ISUP GG 2 to GG 1. Porpiglia et al. (10) reported that one-third 
of SB patients with GS 8 in their study group were downgraded 
to a lesser disease, whereas none were downgraded in the 
FUS-TB group, and downgrading was significantly higher in 
SB than in FUS-TB. According to a recent study, it was found 
that 49% of patients with biopsy GG 4 were downgraded at RP 
pathology (29). Epstein et al. (18) also reported a similar rate 
of downgrade from GS 8 as. Another study reported a higher 
(80.4%) downgrading for single-core GS 8 biopsy pathology 
(30). According to our results, downgrading of GG 4 was 
noted at 50% of COG-TB and 90.9% of SB patients (p=0.125). 
According to Altok et al. (30), the high downgrading rates for 
biopsy GS 8 may be explained by the ease of finding additional 
areas of pattern 3 in the predominant foci to downgrade it 
to GS 4+3 or 3+4 biopsy during histopathological evaluation. 
They have also proposed that GS 8 patients may have that 
finding in isolation, with other positive cores showing lower 
grade (30). Downgrading rate of COG-TB GG 4 pathology in 
our study group is generally consistent with the literature, but 
the downgrading of SB GG 4 pathology we have determined is 
higher than the rates reported in previous studies (10,29,30). 
This could be due to the relatively lower number of patients with 
GG 4 biopsy pathology in our study group, which would have 
an impact on statistical analysis.

According to our findings for the two biopsy methods shows 
that the overall concordance rate of biopsy and RP pathology 
was 68.1% for COG-TB and 51.4% for SB (p=0.056). Although 
COG-TB performed better than SB for concordance with final 
pathology in all GGs except GG 2, the differences were not 
statistically significant (Table 2). By using the highest Gleason 
pattern, Le et al. (11) reported a concordance rate of 54% 
for SB and 81% for FUS-TB pattern. Our results support the 
advantage of TB over SB regarding biopsy and RP pathology 

concordance. However, the overall concordance rate of COG-
TB (68.1%) observed in our study is lower than the rate of 81% 
reported by Le at al. (11) reported using FUS-TB method (17). 
As previously stated, the reported higher concordance rate of 
FUS-TB is possibly due to the visualisation of suspicious lesions 
on the monitor during FUS-TB, as mentioned earlier.

Study Limitations

It is critical to note that our study has some limitations. This 
is a retrospective study conducted at a single institution. 
Because the study is focused on GG concordance, upgrading 
and downgrading of two different biopsy methods, core length 
or percentage of cancer-positive cores were not included in 
the definitions. The population size of COG-TB group may be 
relatively small to show a difference between COG-TB and 
SB techniques. Because of the limited number of patients in 
the COG-TB group, no univariate or multivariate analysis for 
predicting of concordance rates for variables such as prostate 
volume, prostate specific antigen or prostate specific antigen 
density. On the other hand, all biopsies in or study group were 
performed by a single experienced operator, and which is a 
strength of our study, but the operators with varying levels of 
experience may achieve different results.

Conclusion

Despite not being significantly different, COG-TB may be more 
valuable than SB for upgrading from GG 1 to GG 2 with lower 
upgrading rates, thus allowing more precise selection of patients 
for AS. Although COG-TB outperforms SB in terms of overall 
pathological upgrading, downgrading and concordance rates, 
our results indicate that COG-TB has no statistically significant 
advantage over SB for predicting the final RP pathology.
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Abstract

Objective: This study aims to explore the association between alpha methylacyl A coenzyme racemase (AMACR)/P504S staining intensity of prostate biopsy cores 
and five-year biochemical recurrence after radical prostatectomy in patients diagnosed with localised prostate cancer.
Materials and Methods: Patients who underwent radical prostatectomy for organ-limited prostate cancer were retrospectively examined. Twenty-five patients 
without recurrence after definitive treatment and 25 patients with prostate-specific antigen (PSA) recurrence at postoperative follow-up were classified as group 1 
and group 2. Positive prostate biopsy cores of patients were stained with AMACR/P504S, prospectively. Staining intensities were scored as negative (score=0), weak 
(score=1), moderate (score=2) and strong (score=3). Groups were compared regarding AMACR/P504S staining intensities of biopsy cores.
Results: The mean AMACR/P504S staining scores of positive biopsy cores were 1.88±0.85 and 1.27±1.22 for group 1 and group 2. There was a statistically 
significant relationship between mean AMACR/P504S staining scores and PSA recurrence (p=0.002). AMACR score groups were not separated concerning 
biochemical recurrence endpoints in the Kaplan-Meier analysis (p=0.43).
Conclusion: There is a significant relationship between increased AMACR/P504S expression in cancerous prostate tissue and PSA recurrence after radical 
prostatectomy.
Keywords: AMACR/P504S, PSA, prostate cancer
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Introduction

Prostate cancer is the second most common cancer in men 
worldwide, according to current data of the GLOBOCAN 
study (1). It is the fifth most common cause of cancer-related 
death. Relatively low mortality compared with incidence rates 
of prostate cancer has been attributed to the widespread use 
of prostate-specific antigen (PSA) as a screening tool, early 
diagnosis of patients, and cured at the localised early stage. 
Especially since the mid-1980s, substantial improvements have 
been made in the diagnosis and treatment of prostate cancer.

α-Methylacyl-CoA Racemase/P504S (AMACR/P504S) is a 
cytoplasmic immune marker protein found by Xu and colleagues 
in 2000 (2). It was obtained by high throughput microarray 
imaging and cDNA library subtraction analysis from prostate 
tissue. AMACR is mainly localised in peroxisomes in prostate 
cancer cells. However, its up-regulation causes cancer to start 
and progress in some cells due to DNA oxidative damage and 
other unknown causes (3).

Serum PSA levels after radical prostatectomy should be too low 
to be measured. An increase in serum PSA levels after primary 
local treatment, or biochemical recurrence, was defined as 
an early and the first indicator of inadequate treatment. After 
curative treatment, 20% to 40% of patients develop biochemical 
recurrence within 10 years (4). Forty-five per cent of biochemical 
recurrences occur within two years, 77% occur within the first 
five years, and only 23% occur after five years.

AMACR’s effectiveness has been the subject of research in many 
disciplines, from point-of-care prostate cancer diagnosis to 
molecular imaging of cancer (5,6). Also, AMACR is a promising 
molecule to predict biochemical recurrence (7). This study aims 
to explore the association between AMACR/P504S staining 
intensity of prostate biopsy cores and the five-year biochemical 
recurrence after radical prostatectomy in patients diagnosed 
with localised prostate cancer.

Relationship Between Biopsy Core α-Methylacyl-CoA 
Racemase Positivity and Five-Year Biochemical Recurrence 
in D’Amico Low- and Intermediate-Risk Prostate Cancer 
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Materials and Methods

Patients who underwent radical prostatectomy for D’Amico 
low- and intermediate-risk prostate cancer were retrospectively 
examined. Patients who have preoperative PSA >20 ng/mL, 
clinical or pathological stage T2c and above, positive lymph node 
metastasis and biopsy Gleason score >7 [International Society 
of Urological Pathology (ISUP) grade group 4-5] were excluded 
from the study. Fifty patients who had no surgical margin and 
lymph node positivity were included in the study. Twenty-five 
patients who did not develop a biochemical recurrence within 
at least five years of postoperative follow-up and 25 patients 
with PSA recurrence were classified as group 1 and group 2, 
respectively. PSA values ≥0.2 ng/mL at postoperative follow-up 
were considered biochemical recurrences.

Patients’ positive prostate biopsy cores were stained with 
AMACR/P504S, prospectively. The immunohistochemical 
staining technique was performed as in the similar study 
we conducted earlier (8). Staining intensities were scored as 
negative (score=0), weak (score=1), moderate (score=2) and 
strong (score=3) (Table 1 and Figure 1) (9). Among the same 
patient’s positive cores, the most intensely stained core’s score 
was determined as the relevant patient’s AMACR staining score. 
The biopsy Gleason score of four patients reported as 5 (3+2) 
was changed to 6 (3+3) according to the updated scoring 
system.

Statistical Analysis 

The variables’ normality was checked by the Kolmogorov-
Smirnov test. Groups were compared regarding AMACR/
P504S staining intensities of biopsy cores, positive core number 
(Mann-Whitney U test), age, preoperative prostate volume and 
PSA value, tumour volume percentage (Student t-test), biopsy 
and radical prostatectomy Gleason scores/ISUP grades, up and 
down-grading rates (chi-square test). In addition, patients were 
divided into three subgroups according to AMACR staining 
intensity scores, and the Kaplan-Meier test was applied to each 
subgroup. A p<0.05 value was considered statistically significant.

Results

The mean follow-up time was 40.48 (12-63) months when 
recurrent patients were included in the study. The patients’ mean 
age in the PSA recurrence group was slightly higher than the 
other group (66.1±6.2 vs 63.5±7.9 years, respectively). However, 
the difference between ages was not statistically significant 
(p=0.25). There was a statistically significant difference between 
the two groups regarding preoperative PSA values (9.4±5.5 vs 
14.7±7.1 ng/dL, p=0.004). There was no statistically significant 
difference between the groups’ preoperative prostate volumes 
(47.2±17.9 vs 54.6±20.3 mL, p=0.36). The distribution of the 
patients’ biopsy Gleason/ISUP grade group is shown in Table 
2. No statistically significant difference was found between 
the grade distributions (p=0.55). The positive core median 
was three in both groups (p=0.65). The mean AMACR/P504S 
staining scores of positive biopsy cores were 1.88±0.85 and 
1.27±1.22 for group 1 and group 2, respectively. The AMACR/
P504S staining score of positive cores were significantly higher 
in patients with PSA recurrence than non-recurrent patients 
(p=0.002).

Table 1. Staining classification of prostate biopsy cores

Score AMACR/P504S Staining

0 Negative staining

1 Weak focal staining 

2 Moderate cytoplasmic staining

3 Diffuse cytoplasmic staining

AMACR: Alpha methylacyl A coenzyme racemase

Figure 1. (a) Negative staining (AMACR/P504S X 200). (b) Weak, focal 
apical granular staining (AMACR/P504S X 600). (c) Moderate, disseminated 
cytoplasmic staining (AMACR/P504S X 400). (d) Diffuse, strong cytoplasmic 
staining (AMACR/P504S X 400)

AMACR: Alpha methylacyl A coenzyme racemase

Table 2. Comparison of the groups according to baseline 
characteristics and AMACR staining

PSA recurrence +
Group 1

PSA recurrence -
Group 2 p-value

Patient number 25 25

Age (year, mean) 66.1±6.2 63.5±7.9 0.25*

(median, range)   67 (54-76) 65.5 (44-75)

Preop. PSA (ng/mL, 
mean) 14.7±7.1 9.4±5.5 0.004*

Biospy Gleason scores/ISUP grades

Gleason 3+3/ISUP 1 21/25 (84%) 18/25 (72%)

Gleason 3+4/ISUP 2 4/25 (16%) 4/25 (16%) 0.55α

Gleason 4+3/ISUP 3 0/25 (0%) 3/25 (12%)

Positive core number 
(median) 3 (1-6) 3 (1-8) 0.65β

TRUS prostate 
volume (mL, mean) 47.2±17.9 54.6±20.3 0.36*

Mean AMACR/P504S 
staining score of 
positive cores

1.88±0.85 1.27±1.22 0.002β

*Student t-test, αchi-square test, βMann-Whitney U test, TRUS: Transrectal 
ultrasound, AMACR: Alpha methylacyl A coenzyme racemase, ISUP: International 
Society of Urological Pathology,
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The distribution of the patients’ radical prostatectomy Gleason/
ISUP grade group is shown in Table 3. No statistically significant 
difference was found between the grade distributions (p=0.37). 
Gleason/ISUP up-grading was detected in 32% (8/25) of 
patients in group 1 and in 20% (5/25) of patients in group 2 
(p=0.52). Gleason/ISUP down-grading was detected in 4% 
(1/25) of patients in group 1 and in 12% (3/25) of patients in 
group 2 (p=0.61). There was no difference in the tumour volume 
percentage between the groups (32.1±23.8 vs 25.4±15.1, 
p=0.67).

The patients were divided into three subgroups according to 
their biopsy AMACR scores. A Kaplan-Meier test was performed 
according to the biochemical recurrence outcome (Graphic 1). 
A test of equality of recurrence distributions for the different 
AMACR scores did not show statistical significance (p=0.43).

Discussion

Our study’s main finding showed a significant relationship 
between the increased biopsy core AMACR staining intensity and 
biochemical recurrence after radical prostatectomy. This clinical 
finding provides indirect evidence of a possible relationship 
between prostate cancer aggressiveness and increased AMACR 
cancer cell expression. However, the AMACR score groups were 
not separated regarding biochemical recurrence endpoints in 
the Kaplan-Meier analysis.

Box and colleagues (10) described the relationship between 
AMACR and biochemical recurrence as marginal in a study 
of 218 patients who underwent radical prostatectomy for 
localised prostate cancer. On the other hand, an early study 
investigating the relationship between AMACR-prostate cancer 
and lower AMACR tissue expression has been associated with 
an increased rate of biochemical recurrence (7). Inconsistent 
results regarding the relationship between AMACR and worse 
prostate cancer outcomes can be explained by varying AMACR 
expression during prostate cancer’s natural course. Studies 
show that AMACR expression increases in cancerous cells 
compared with benign prostate cells but decreases as cancer 
cells’ differentiation decreases. Luo et al. (11) demonstrated in 
2002 that the AMACR gene is up-regulated in prostate cancer.

A growing body of literature suggests that the gene groups’ 
predictive value may be more effective than clinical and 
pathological parameters, such as PSA and Gleason score. 
Overexpression of four genes, including AMACR, was shown 
to have a significant relationship with aggressive disease 
characteristics, such as extracapsular extension, tumour stage, 
and seminal vesicle invasion in a study conducted in 2019 (12). 
This statistically significant relationship showed better overall 
clinical performance than PSA and Gleason score. The AMACR 
score showed a better diagnostic value than serum PSA in another 
recent study (13). In that study, AMACR and PSA messenger RNA 
(mRNAs) obtained by urine sediment analysis were evaluated by 
quantitative real-time polymerase chain reaction. In our study, 
the PSA and biopsy core AMACR staining intensity differences 
between the groups regarding biochemical recurrence after 
radical prostatectomy were statistically significant.

Since AMACR expression is directly related to carcinogenesis, 
it makes the AMACR molecule a parameter that offers different 
clinical benefits than PSA. It is known that PSA synthesis in the 
prostate cell does not increase significantly even in neoplastic 
processes (14). The increase in serum PSA is an indirect indicator 
of the increase in the cancerous cell number, deterioration of 
the intercellular connections and the basement membrane 
(15). AMACR’s presence in serum has been demonstrated, but 
no statistically significant difference was found between serum 
AMACR levels in patients with and without prostate cancer (16). 
Moreover, AMACR is not a prostate-specific molecule (17). The 
above-mentioned disadvantages of the molecule in the systemic 
circulation overshadow its superiority against PSA in the cancer 
microenvironment. This causes the molecule to be a parameter 
dependent on tissue diagnosis and limits its clinical use as a 
candidate for prostate cancer marker. In this context, seminal 
fluid studies are far from providing the expected results (18).

Study Limitations

Our study has some limitations. Retrospective patient data and 
material collection, excluding patients with insufficient data, 
has affected the groups’ random distribution. In addition, the 
number of patients included in the study was below the number 
obtained by power analysis due to the lack of staining kits. The 
categorical evaluation of AMACR staining intensity restricted 
the statistical efficiency of the parameter. Further scoring can 
be developed, like the Gleason score, which considers the 
overall biopsy core specimen. In addition, high up-grading rates 
(group 1: 32% vs group 2: 20%) in both groups weakened the 
relationship between the biopsy findings and the clinical course 
of patients after radical prostatectomy.

Conclusion

There is a significant relationship between increased AMACR/
P504S expression in cancerous prostate tissue and PSA 
recurrence after radical prostatectomy. Prospective clinical 
studies are needed to demonstrate AMACR’s predictive value of 
biochemical recurrence with a high level of evidence. 
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Abstract

Objective: The incidence of non-urothelial bladder cancers is very low, so our knowledge about their treatment protocols and prognosis is limited. We evaluated the 
clinicopathological characteristics of 26 patients in three different clinics and aimed to determine the prognostic factors affecting oncological outcomes.
Materials and Methods: Between January 2012 and October 2019, we retrospectively analyzed the data of twenty-six patients aged between 44-75 years who 
were diagnosed and treated due to non-urothelial bladder carcinomas in three clinics.
Results: Among twenty-six cases, nineteen (73.1%) were male and seven (26.9%) were female. The mean age at diagnosis was 60.77±8.52. The most common 
presenting complaint was gross hematuria (84.6%). It was followed by lower urinary tract symptoms (38.4%). Histological types of tumors were squamous cell 
carcinoma (9 cases, 34.8%), adenocarcinoma (eight cases carrying different histopathologic subtypes: Mucinous, signet ring cell, plasmacytoid/signet ring cell 
mixed variant and signet ring cell containing osteoclast-like giant cell, 30.8%), small cell carcinoma (3 cases, 11.5%), large cell neuroendocrine carcinoma (2 cases, 
7.7%), extra-gastrointestinal stromal tumor (1 case, 3.8%) and malignant undifferentiated mesenchymal tumor (1 case, 3.8%) and leiomyosarcoma (2 cases, 7.6%). 
At a median follow-up of 13 (2-42) months, the progression-free survival rate was 61.5%, while the overall survival rate was 46.1%. In Kaplan-Meier analysis, the 
median survival of all cases was found to be 16 (9-33) months. Overall survival times were lower in the presence of advanced (3-4) pathological stages (p=0.006) 
and higher (≥2) ECOG scores (p=0.005).
Conclusion: In our cases, we observed that overall survival rates increased in patients undergoing multimodal treatments involving radical cystectomy compared 
to the bladder-sparing approach. The survival rates were higher in squamous cell carcinomas, while the rate of metastasis was higher in adenocarcinoma and 
neuroendocrine tumors. Up-staging rates after cystectomy were higher in adenocarcinomas, sarcomas and squamous cell carcinomas.
Keywords: Adjuvant chemotherapy, non-urothelial bladder carcinomas, oncological outcomes, radical cystectomy
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Introduction

Bladder cancer constitutes 7% of cancers in men and 3% of 
cancers in women all over the world. The male/female incidence 
rate is 3-4/1, and it is generally detected in the fifth-sixth decade 
(1). Of bladder cancers, 90-95% are urothelial (transitional cell) 
carcinoma and 5-10% are non-urothelial (epithelial and/or 
mesenchymal origin) carcinoma (2). Non-urothelial carcinomas 
have a worse prognosis than urothelial carcinomas, and they are 
usually diagnosed at an advanced stage. Its diagnosis, staging, 
and treatment are generally similar to urothelial carcinomas (3). 
The largest series on non-urothelial carcinomas in the literature 
was performed by Cohen et al. (4) in 2.201 patients.

Due to the low incidence rates, our knowledge about the 
treatment protocols and prognosis of non-urothelial bladder 
carcinomas is based on retrospective case series and very few 
prospective studies (3,5). The basic treatment approach is 
adjuvant chemotherapy (CT)/radiotherapy (RT) applied after 
radical surgical resection, especially in the locally advanced 
stage. However, due to the scarcity of randomized studies, 
adjuvant treatment protocols are still not standardized (3). Since 
our knowledge about non-urothelial carcinoma was limited, in 
this study, we aimed to evaluate the clinical and pathological 
characteristics and oncological results of patients diagnosed in 
three different centers in our country.

DO I: 10.4274/uob.galenos.2020.1378

Clinicopathological Characteristics and Oncological 
Outcomes of Non-urothelial Bladder Carcinomas: A 
Multicenter Study

https://orcid.org/0000-0003-3578-0732
https://orcid.org/0000-0003-4919-9383
https://orcid.org/0000-0002-5043-5825
https://orcid.org/0000-0002-9152-9887
https://orcid.org/0000-0001-6768-9373


97

Selvi et al. Non-urothelial Bladder Carcinomas

Materials and Methods

The clinical and pathological data and postoperative follow-up 
findings of 26 patients aged 44-75 years, who were treated and 
followed up in three different centers between January 2012 
and October 2019, and diagnosed as having non-urothelial 
carcinoma, were retrospectively analyzed. Demographic data of 
the patients, complaint at presentation, location of the tumor in 
the bladder, tumor size, cystoscopy findings, transurethral tumor 
resection of bladder tumor (TUR-BT) pathology, clinical tumor 
stage, radical cystectomy status, adjuvant treatments applied 
during the postoperative follow-up period, postoperative 
follow-up period, local recurrence, progression and survival 
conditions were recorded. Eastern Cooperative Oncology 
Group (ECOG) score and Charlson Comorbidity index, which 
were used to evaluate the morbidity status of the patients 
during the preoperative period, were found from the patient 
data and recorded. Radical cystectomy and bilateral expanded 
pelvic lymph node dissection (LND) were routinely performed in 
patients undergoing radical surgery. Colonoscopy was performed 
in all patients with TUR-BT pathology of adenocarcinoma to 
investigate the primary focus in the colorectal system. American 
Joint Committee on Cancer tumor-node-metastasis (TNM) 
staging system was used for staging of tumors (6). In addition, 
every increase observed in the pathological staging performed 
after radical cystectomy compared to the clinical TNM stage 
after TUR-BT was defined as up-staging.

Statistical Analysis

Kaplan-Meier method was used for survival analysis, while 
differences between patient groups were evaluated using the 
log rank test. This study was not suitable for the multivariate 
model due to its small sample size. Analyzes were performed 
using IBM SPSS Statistics 21 (IBM, Armonk, NY USA) software. 
Values of p<0.05 were considered statistically significant.

Results

Nineteen (73.1%) of the 26 patients we included in the study 
were male and 7 (26.9%) were female, and the mean age at 
diagnosis was 60.77±8.52. The most common presenting 
complaint was macroscopic hematuria (22 patients, 84.6%), 
followed by lower urinary tract complaints (irritative voiding 
symptoms, difficulty urinating) (10 patients, 38.4%). More 
rarely, abdominal distension (1 patient, 3.8%), abdominal pain 
(1 patient, 3.8%) and obstructive uropathy (1 patient, 3.8%) 
were observed.

Tumor types in histopathological examination were as follows: 
Squamous cell carcinoma (9 patients, 38.4%), adenocarcinoma 
(8 patients with different histopathological subtypes, including 
mucinous, signet ring cell, plasmacytoid/signet ring cell mixed 
variant, and signet ring cell containing osteoclast-like giant 
cells, 30.8%), small cell carcinoma (3 patients, 11.5%), large 
cell neuroendocrine carcinoma (2 patients, 7.7%), extra-
gastrointestinal stromal tumor (1 patient, 3.8%) and malignant 
undifferentiated mesenchymal tumor (1 patient, 3.8%) and 
leiomyosarcoma (2 patients, 7.6%).

In the median 13-month (2-42) follow-up of the 26 patients 
included in our study, the progression-free survival rate was 
61.5%, and the overall survival rate was 46.1%. While radical 
cystectomy was applied to 14 of 18 patients, whose clinical 
stage was determined as T2-T4a N0M0, 9 of them underwent 
adjuvant CT, 1 of them adjuvant RT, 1 of them neoadjuvant CT, 
and 1of them adjuvant CT + RT. Of these 18 patients, adjuvant 
CT was applied following complete TUR-BT in 3 patients who 
did not want radical surgery, while partial cystectomy was 
performed in the patient with extra-gastrointestinal stromal 
tumor pathology because the tumor was limited to the bladder 
dome. In the patient with signet ring cell adenocarcinoma with 
osteoclast-like giant cells without muscle invasion, only complete 
TUR-BT was performed surgically. These last 2 patients, who did 
not have a clear treatment scheme, were followed up without 
adjuvant treatment because the tumor characteristic was not 
aggressive. Seven patients who were in the metastatic stage at 
the time of diagnosis were included in the CT program, while 
palliative RT was applied in 4 patients who developed pain due 
to bone metastasis during follow-up.

Fourteen patients who underwent radical cystectomy + bilateral 
expanded pelvic LND and/or neoadjuvant/adjuvant therapy 
had a median follow-up of 13 (2-42) months, while progression 
was observed in 4 (28.5%) cancer-related death was observed 
in 6 (42.8%). In the median 15-month (10-17) follow-up of 
3 patients who underwent adjuvant CT and complete TUR-
BT, progression and cancer-related death were observed in 
2 (66.6%) of them. While no recurrence or progression was 
observed in the 22-month follow-up of a single patient who 
underwent partial cystectomy, despite the CT program of 7 
patients who were metastatic at the time of diagnosis, 4 (57.1%) 
had progression and 6 (85.7%) died at a median 9-month (7-
22) follow-up. According to the cystectomy pathologies, 9 
(60%) of 15 patients had up-staging, while the patient with 
small cell carcinoma who underwent radical cystectomy after 
neoadjuvant CT had down-staging.

When we divided the patients into four classes according 
to histopathological subtype as squamous cell carcinoma, 
adenocarcinoma, neuroendocrine tumors and sarcomas, the 
overall survival rates after multimodal treatments were 77.8%, 
25%, 20% and 50%, respectively. Metastasis was seen only 
in patients with adenocarcinoma (62.5%) or neuroendocrine 
tumors (40%) at the time of diagnosis. Up-staging after 
cystectomy was observed in 37.5% of patients with squamous 
cell carcinomas and in all patients with adenocarcinomas or 
sarcomas. The characteristics of the patients are shown in Table 
1. Demographic and clinical characteristics of patients with and 
without mortality are shown in Table 2.

In the Kaplan-Meier analysis; while the median survival time of 
all patients was found to be 16 (9-33) months (Figure 1), in 
the presence of advanced pathological stage (3-4, p=0.006) and 
higher ECOG score (≥2, p=0.005), it was observed that overall 
survival times were shorter (Figure 2,3).

Discussion

Non-urothelial bladder carcinomas constitute approximately 
5-10% of all bladder carcinomas. The most common 
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Table 1. Demographic, clinical, pathological data and oncological results of the patients

Patient 
no Age Gender Complaint at 

admission

Risk 
factor and 
comorbidity 
status

Localization 
of the 
tumor in the 
bladder

Pathological diagnosis Treatment
Postoperative
follow up 
period

Recurrence/
progression 
status

1 54 Male
Painless, 
clotted 
hematuria

Paraplegic 
patient due 
to a traffic 
accident,

Applying CIC

ECOG score: 2

Charlson 
comorbidity 
index: 3

Widespread, 
multiple 
solid-based 
masses in 
the anterior 
bladder wall

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion
Clinical stage 2

Radical 
cystoprostatectomy: 
Squamous cell 
carcinoma,
pT4aN2M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

Adjuvant 3 cures 
of cisplatin + 
gemcitabine

9 months

Liver and 
bone 
metastasis in 
the 4th month

Palliative 
RT for bone 
metastasis
was given.
Ex in the 9th 
month

2 47 Male

Clotted 
hematuria, 
irritative 
voiding 
symptoms

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 5

Papillary-
looking 
mass with 
a diameter 
of 5 cm in 
the posterior 
wall of the 
bladder

TUR-BT: Mucinous 
adenocarcinoma, 
muscle invasion was 
present
Clinical stage 2

Radical 
cystoprostatectomy: 
Mucinous 
adenocarcinoma, 
pT4bN1M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

Adjuvant 4 cures of
5-Fluorouracil + 
Doxorubicin + 
Cisplatin

16 months

Lung 
metastasis in 
the 8th month
Ex in the 16th 
month

3 48 Male

Non-clotted 
hematuria
Increase in KFT,
Bilateral 
grade 3 
hydronephrosis

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 5

7.5 cm 
diameter 
solid-based 
mass at the 
bladder floor

TUR-BT: Signet ring 
cell adenocarcinoma, 
muscle invasion was 
present
Clinical stage 2

Radical 
cystoprostatectomy: 
Signet ring cell 
adenocarcinoma, 
pT3bN1M0

Radical 
cystoprostatectomy +
bilateral pelvic LND +
ureterocutaneostomy

Adjuvant 4 cures of
5-Fluorouracil + 
Doxorubicin + 
Cisplatin

4 months

Postoperative 
impairment 
of general 
condition, 
bilateral 
deep vein 
thrombosis, 
acute renal 
failure,
Respiratory 
Failure

Ex in the 4th 
month

4 53 Female

Non-clotted 
hematuria, 
irritative 
voiding 
symptoms

Applying 
CIC due to 
neurogenic 
bladder,

ECOG score: 1

Charlson 
comorbidity 
index: 2

3 cm 
diameter 
solid-based 
mass at the 
bladder floor

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion
Clinical stage 2

Radical cystectomy: 
Squamous cell 
carcinoma, pT2N0M0

Radical cystectomy + 
urethrectomy +
bilateral pelvic LND +
ileal conduit +

Adjuvant 4 cures of 
MVAC

42 months

No 
recurrence,

Alive

5 74 Male Difficulty 
urinating

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 3

On the 
bladder floor 
and right 
sidewall, 
multiple,
solid mass 
with 9 cm 
diameter, 
invazing the 
prostate

TUR-BT: Small cell 
carcinoma
There was muscle 
invasion

CT: clinical stage 
T4N2M1
(prostate invasion, 
bone metastasis, 
bilateral Grade 2 
hydronephrosis)

The patient did not 
want radical surgical 
treatment,

Adjuvant 6 cures 
of carboplatin + 
etoposide +
RT (because of 
pain due to bone 
metastasis)

9 months

Progression 
of bone 
metastases in 
the 6th month

Ex in the 9th 
month
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6 57 Male
Painless, 
clotted 
hematuria

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 4

4 cm 
diameter 
solid-based 
mass in the 
right lateral 
wall of the 
bladder

TUR-BT: Large cell 
neuroendocrine 
carcinoma
There was muscle 
invasion

CT: Clinical stage 
T3bN0M0
(invasion in perivesical 
adipose tissue)

The patient did not 
want radical surgical 
treatment,

Adjuvant 6 cures of 
cisplatin + etoposide

15 months

Involvement 
of right 
internal iliac 
lymph nodes 
in the 8th 
month

Ex in the 15th 
month

7 49 Male

Abdominal 
pain, bloating, 
weakness, 
hemauria

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 4

Widespread, 
multiple, 
polypoid 
lesions on 
the left 
lateral wall of 
the bladder

TUR-BT: 
adenocarcinoma 
with high grade 
plasmacytoid / signet 
ring cell mixed variant
There was muscle 
invasion

CT: Left pleural effusion, 
bilateral iliac, pararectal, 
and widespread LN with 
a large diameter of 2 
cm in the right parailiac 
area. LN biopsy result 
for adenocarcinoma 
metastasis
Clinical stage: 
T3bN2M0

The patient’s general 
condition was not 
appropriate for 
radical surgery,

Adjuvant 5 cures 
of gemcitabine + 
carboplatin

7 months

The patient 
whose 
general 
condition 
deteriorated 
further in the 
7th month

8 66 Male

Painless, 
clotted 
hematuria,
difficulty 
urinating

None

ECOG score: 1

Charlson 
comorbidity 
index: 1

Two solid-
based masses 
on the 
right lateral 
wall of the 
bladder with 
a diameter of 
2 cm.

TUR-BT: Signet ring cell 
adenocarcinoma with 
osteoclast-like giant cells
Lamina propria invasion 
was present

Clinical stage: T1N0M0

In this subtype, 
which did not have 
a clear treatment 
scheme, the patient 
did not want 
additional treatment 
after complete TUR-
BT, and was followed 
up.

14 months

No 
recurrence,

Alive

9 67 Male

Painless, 
clotted 
hematuria

Paraplastic 
patient due to 
CVA,

Applying CIC

ECOG score: 2

Charlson 
comorbidity 
index: 2

Widespread 
solid-based 
mass at the 
bladder floor, 
2 bladder 
stones with a 
diameter of 
2 cm.

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion

Clinical stage: T2N0M0

The patient did not 
want radical surgical 
treatment,

Following complete 
TUR-BT + endoscopic 
cystolithotripsy,

Adjuvant 4 cures of
Cisplatin + 
gemcitabine were 
administered.

17 months

No 
recurrence in 
17 months of 
follow-up,

After that, 
the patient 
was out of 
follow-up.

10 61 Female

Non-clotted 
hematuria, 
abdominal 
distension

None

ECOG score: 1

Charlson 
comorbidity 
index: 2

A solid 
mass with 
a diameter 
of 8 cm and 
a necrotic 
appearance 
originating 
from the 
bladder 
dome

TUR-BT: Extra-
gastrointestinal stromal 
tumor,
There was muscle 
invasion

CT: A solid mass of 
20 cm in diameter in 
the right adnexal area 
pushing the intestinal 
segments, invading the 
ileum, and suppressing 
the vena cava.

Partial cystectomy: 
pT4N0M0

Partial cystectomy 
+ ileal resection + 
partial omentectomy

In this subtype, 
which didi not have 
a clear treatment 
scheme,
the patient was 
followed up.

22 months

No 
recurrence,

Alive
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11 63 Male Non-clotted 
hematuria

Smoking 
history

ECOG score: 3

Charlson 
comorbidity 
index: 4

Multiple 
solid masses 
on the 
bladder floor, 
right sidewall 
and dome

TUR-BT: Large cell 
neuroendocrine 
carcinoma
There was muscle 
invasion

PSA: 33, TRUS-
biopsy: prostate 
adenocarcinoma 
Gleason 5 + 5
Clinical stage of the 
mass in the bladder: 
T2N2M0

The patient did not 
want radical surgical 
treatment,

For bladder 
carcinoma
6 cures of cisplatin + 
etaposide following 
complete TUR-BT

RT + HT for prostate 
adenocarcinoma

10 months

Liver 
metastasis in 
the 6th month

Ex in the 10th 
month

12 55 Male
Painless, 
clotted 
hematuria

None

ECOG score: 3

Charlson 
comorbidity 
index: 5

Multiple 
solid masses 
on the 
bladder 
floor, both 
sidewalls and 
domes

TUR-BT: Malignant 
undifferentiated 
mesenchymal tumor
There was muscle 
invasion
Clinical stage 2

Radical 
cystoprostatectomy: 
malignant 
undifferentiated 
mesenchymal tumor, 
pT3bN0M0

Radical 
cystoprostatectomy +
bilateral pelvic LND +
ileal conduit

Adjuvant 3 cures 
of doxorubicin, 
cyclophosphamide, 
cisplatin

8 months

Lung 
metastasis in 
the 3rd month

Ex in the 8th 
month

13 74 Female
Painless, 
clotted 
hematuria

Performing 
CIC

ECOG score: 2

Charlson 
comorbidity 
index: 5

Multiple 
solid masses 
3x2 cm in 
size in the 
bladder 
dome

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion
Clinical stage: T2N0M0
Radical cystectomy: 
Squamous cell 
carcinoma,
T3aN0M0

Radical cystectomy
bilateral pelvic LND +
ileal conduit
Adjuvant RT

18 months

No 
recurrence,

Alive

14 44 Female Non-clotted 
hematuria

None

ECOG score: 0

Charlson 
comorbidity 
index: 2

Multiple 
solid masses 
on the 
bladder 
floor, both 
sidewalls and 
domes

TUR-BT: small cell 
carcinoma showing 
neuroendocrine 
differentiation
There was muscle 
invasion
Clinical stage: T2N0M0
Radical cystectomy: 
No residual tumor was 
observed
T0N0M0

Neo-adjuvant 3 
cycles of cisplatin + 
etoposide
Radical cystectomy
bilateral pelvic LND +
ileal conduit

6 months

No 
recurrence,

Alive

15 61 Female
Painless, 
clotted 
hematuria

None

ECOG score: 0

Charlson 
comorbidity 
index: 4

Multiple 
solid masses 
3x3 cm in 
size on the 
right side 
wall of the 
bladder

TUR-BT: Squamous cell 
carcinoma,

There was muscle 
invasion
Clinical stage: T2N0M0
Radical cystectomy: 
Squamous cell 
carcinoma,
T2N0M0

Radical cystectomy
bilateral pelvic LND +
ileal conduit

26 months

No 
recurrence,

Alive

16 67 Male Lower urinary 
tract complaint

Smoking 
history

ECOG score: 1

Charlson 
comorbidity 
index: 9

Multiple 
solid-based 
mass of 7x7 
cm in the 
right lateral 
wall of the 
bladder

TUR-BT: 
Leiomyosarcoma
High grade

Clinical stage: T2N0M0
Radical cystectomy: 
Leiomyosarcoma with 
a component of small 
cell neuroendocrine 
carcinoma.
T3bN1M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

2 months

General 
condition 
disorder 
in the 
postoperative 
period,
Ex in the 2nd 
month
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17 59 Female
Painless, 
clotted 
hematuria

Smoking 
history

ECOG score: 0

Charlson 
comorbidity 
index: 3

Multiple 
solid-based 
mass of 6x5 
cm in the left 
lateral wall of 
the bladder

TUR-BT: 
Leiomyosarcoma
High grade

Clinical stage: T2N0M0
Radical cystectomy: 
Leiomyosarcoma
T3bN1M0

Radical cystectomy
bilateral pelvic LND +
ileal conduit
Adjuvant RT + 3 
cures of ifosfamide/
mesna and 
doxorubicin

13 months

No 
recurrence,

Alive

18 72 Male

Painless, 
clotted 
hematuria, 
lower urinary 
tract symptoms

Smoking 
history

ECOG score: 1

Charlson 
comorbidity 
index: 3

Multiple 
solid-based 
mass 7x5 cm 
in size at the 
bladder floor

TUR-BT: Signet ring cell 
adenocarcinoma
There was muscle 
invasion

Clinical stage: T2N1M1

Since there was bone 
metastasis at the 
time of diagnosis
3 cures of 
gemcitabine 
monotherapy were 
performed

8 months

No 
recurrence 
or metastasis 
was 
observed.
Ex in the 8th 
month due to 
poor general 
condition

19 60 Male Non-clotted 
hematuria

Smoking 
history

ECOG score: 2

Charlson 
comorbidity 
index: 5

Multiple 
solid-based 
masses of 
5x4 cm in 
size in the 
bladder 
dome and 
base

TUR-BT: Mucinous 
adenocarcinoma, 
Muscle invasion was 
present

Clinical stage: T2N0M1

Since there was liver 
metastasis at the 
time of diagnosis
6 cures of 
gemcitabine + 
carboplatin were 
performed

7 months

No 
recurrence 
or metastasis 
was 
observed.
Ex in the 7th 
month due to 
poor general 
condition

20 75 Male Non-clotted 
hematuria

Smoking 
history

ECOG score: 2

Charlson 
comorbidity 
index: 5

Multiple 
solid-based 
masses, 3x3 
cm in size, 
on the left 
sidewall and 
base of the 
bladder

TUR-BT: Signet ring cell
There was muscle 
invasion

Clinical stage: T2N2M1

Since there was lung 
metastasis at the 
time of diagnosis
6 cures of 
gemcitabine + 
cisplatin were 
performed.

16 months

Atezolizumab 
was added 
due to the 
progression 
in the 5th 
month.
Ex in the 16th 
month

21 58 Male Non-clotted 
hematuria

Smoking 
history

ECOG score: 1

Charlson 
comorbidity 
index: 4

Multiple 
solid-based 
masses of 
4x4 cm in 
size at the 
bladder floor

TUR-BT: Mucinous 
adenocarcinoma, 
muscle invasion was 
present

Clinical stage: T2N1M1

Since there was liver 
metastasis at the 
time of diagnosis
6 cures of 
gemcitabine + 
cisplatin were 
performed

22 months

6 cycles of 
atezolizumab 
were added 
due to the 
progression 
in the 9th 
month.
Stable illness 
in the 22nd 
month, alive

22 62 Male Non-clotted 
hematuria

Paraplegic 
patient due 
to a traffic 
accident,

Applying CIC

ECOG score: 1

Charlson 
comorbidity 
index: 4

Widespread, 
multiple 
solid-based 
mass in the 
bladder floor

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion
Clinical stage 2

Radical 
cystoprostatectomy: 
Squamous cell 
carcinoma, pT3aN1M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

Adjuvant 3 cures 
of cisplatin + 
gemcitabine

11 months

Bone 
metastasis in 
the 6th month

Palliative 
RT for bone 
metastasis

Ex in the 11th 
month

23 61 Female
Irritative 
voiding 
symptoms

Applying 
CIC due to 
neurogenic 
bladder,

ECOG score: 0

Charlson 
comorbidity 
index: 5

Solid-based 
multiple 
masses with 
a diameter of 
3x3 cm on 
the bladder 
floor and left 
sidewall

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion
Clinical stage 2

Radical cystectomy: 
Squamous cell 
carcinoma, pT2N0M0

Radical cystectomy + 
urethrectomy +
bilateral pelvic LND +
ileal conduit +

Adjuvant 4 cures of 
MVAC

17 months

No 
recurrence,

Alive
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histopathological type in Western population is squamous cell 
carcinoma (3-5%), followed by adenocarcinoma (0.5-2%), and 
small cell carcinoma (0.35-0.70%). Other histological types such 
as neuroendocrine carcinoma, sarcomas, and carcinosarcoma 
are less common and the incidence has been reported as 0.1-
0.5% (7). In our study consisting of 26 patients, the most 
common type was squamous cell carcinoma, in accordance 
with the literature.

In all types of non-urothelial bladder carcinomas, the most 
common risk factor observed was smoking (63%) and the most 
common complaint at presentation was reported as macroscopic 
hematuria (64%) (8,9). In these tumors with a male/female 
incidence rate of 3-4.8/1, the presence of muscle invasion at 
the time of diagnosis is between 72.2-100% in different series 
(5,10). In our patient group, male/female ratio was 2.71 and 
macroscopic hematuria and lower urinary tract symptoms, 
which were the most common complaints at presentation, 
were observed with a rate of 84.6% and 38.4%, respectively. 
Muscle invasion was detected in the TUR-BT specimen in all 
patients (96.1%) except for signet ring cell adenocarcinoma 
containing osteoclast-like giant cells. While smoking history was 
a risk factor in half of our patients, 8 (88.8%) of 9 patients with 
squamous cell carcinoma had a history of clean intermittent 
catheterization. In 5 patients, no history that could constitute a 
risk factor was found.

The majority of patients with non-bilharzial squamous cell 
carcinoma (62.7%) are seen at younger ages compared to 
transitional cell carcinoma and they are in stage 3-4 at the time of 

diagnosis, while the rate of distant metastasis is 8-34%. Five-
year survival rate is 25.1-57% in patients who have undergone 
radical cystectomy (5,11,12,13,14). The most recommended 
chemotherapeutic agents in adjuvant therapy are gemcitabine 
and cisplatin (4). While radical cystectomy was performed in 8 
of our 9 patients with squamous cell carcinoma, who were at the 
clinically localized stage at the time of diagnosis, 6 of them were 
given adjuvant CT and 1 adjuvant RT. In one patient who did 
not want radical surgery, complete TUR-BT + CT was applied. It 
was seen that CT protocols used were gemcitabine + cisplatin 
in 4 patients and MVAC in 3 patients. In the median 17-month 
(9-42) follow-up of these 9 patients, the overall survival rate was 
found to be 77.7%.

While patients with adenocarcinoma reported in the literature 
are mostly diagnosed in the sixth decade and the male/female 
ratio is 4.8/1 (15). If non-urachal adenocarcinoma, which has a 
worse prognosis and constitutes approximately 90% of bladder 
adenocarcinomas, is suspected, other primary tumors in the 
anatomical regions (colon, prostate, endometrium, cervix, 
breast, lung, etc.) that are likely to develop adenocarcinoma 
should be excluded (16,17). Standard treatment in primary, 
localized non-urachal adenocarcinomas is radical cystectomy + 
bilateral pelvic LND (18). While adjuvant CT/RT is recommended 
in advanced stage adenocarcinomas, it is known that the 
prognosis is worse in patients without radical cystectomy (3). 
In non-urachal adenocarcinomas, approximately 45.7% of the 
patients are in stage 4, while the rate of distant metastasis is 
16.7-25% (5,15). The five-year survival rate was reported as 13-

24 59 Male

Painless, 
clotted 
hematuria, 
lower urinary 
tract symptoms

Paraplastic 
patient due 
to a traffic 
accident,

Applying CIC

ECOG score: 1

Charlson 
comorbidity 
index: 4

Diffuse 
solid-based 
multiple 
masses with 
a diameter of 
5x5 cm on 
the bladder 
floor

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion

Clinical stage 2

Radical cystectomy: 
Squamous cell 
carcinoma, pT2N0M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

Adjuvant 4 cures of
MVAC

13 months

No 
recurrence,

Alive

25 69 Male

Non-clotted 
hematuria
lower urinary 
tract symptoms

Smoking 
history

ECOG score: 2

Charlson 
comorbidity 
index: 7

Widespread 
solid-based 
multiple 
masses in all 
bladder walls

TUR-BT: Small cell 
carcinoma
There was muscle 
invasion

CT: Clinical stage 
T2N2M1

Since there was bone 
metastasis at the 
time of diagnosis
Adjuvant 6 cures 
of carboplatin + 
etoposide + palliative 
RT were applied due 
to pain due to bone 
metastasis.

11 months

Progression 
of bone 
metastases in 
the 7th month

Ex in the 11th 
month

26 65 Male Lower urinary 
tract symptoms

Paraplastic 
patient,

Applying CIC

ECOG score: 1

Charlson 
comorbidity 
index: 3

Solid-based 
multiple 
masses with 
a diameter of 
3x3 cm on 
the bladder 
floor

TUR-BT: Squamous cell 
carcinoma,
There was muscle 
invasion

Clinical stage 2

Radical cystectomy: 
Squamous cell 
carcinoma, pT2N0M0

Radical 
cystoprostatectomy
bilateral pelvic LND +
ileal conduit

Adjuvant 4 cures of
cisplatin + 
gemcitabine

14 months

No 
recurrence,

Alive

CIC: Clean intermittent catheterization, ECOG: Eastern cooperative oncology group, LND: Lymph node dissection, TUR-BT: Transurethral tumor resection,
KFT: Kidney function test, MVAC: Methotrexate, Vinblastine, Adriamycin, Cisplatin, CT: Computed tomography, LN: Lymph node, CVA: Cerebrovascular accident, PSA: Prostate 
specific antigen
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35% in patients who underwent radical cystectomy (5,8,14). 
In the median 11-month (4-22 months) follow-up of 8 patients 
with adenocarcinoma including different histological variants 
in our study, the progression rate was 37.5% and the overall 
survival rate was 25%. Although one patient was detected in 
clinical stage 1 and 2 patients were in clinical stage 2 at the 
time of diagnosis, up-staging to stage 4 was observed in both 
patients who underwent cystectomy. Intravesical treatments 
have no role in the treatment of bladder adenocarcinomas (19). 
As a matter of fact, no recurrence or progression was detected 
in the 14-month follow-up of our patient of singlet ring cell 
adenocarcinoma with osteoclast-like giant cells at T1 stage who 
underwent only complete TUR-BT.

Ploeg et al. (10) reported that the survival time was significantly 
lower in squamous cell carcinoma than adenocarcinoma (10 
months vs 31.6 months), while Arslan et al. (20) could not find 
a significant difference (21 months vs 22 months) between 
the two histological types. On the other hand, in our limited 

number of patients, we could not find a significant difference 
between the two groups in terms of overall survival (17 months 
vs 11.5 months, p=0.149).

Neuroendocrine bladder carcinomas generally constitute 
0.45-1.2% of all bladder tumors. In this group, small cell 
carcinomas, which are the more common subtypes, often have 
muscle invasion, distant organ metastasis and paraneoplastic 
syndromes at the time of diagnosis (21). Of the patients, 53% 
are at pT3-4 stage at the time of diagnosis (22). It is necessary 
to differentiate bladder urothelial carcinoma from small cell 
carcinoma of prostate origin, and primary small cell carcinoma 
of the lung, and screening for another primary focus is important 
(23). Although there is no agreed clear treatment strategy, since 
micrometastatic involvement may occur at the time of diagnosis, 
following radical cystectomy/RT and adjuvant CT (cisplatin + 

Table 2. Demographic and clinical characteristics of patients with 
and without mortality

Parameters
Surviving 
patients
(n=12, 46.2%)

Patients with 
mortality
(n=14, 53.8%)

Age 60.67±7.47 60.86±9.61

Gender (n, %)

-Male 5 (41.7) 14 (100.0)

-Female 7 (58.3) 0 (0.0)

Histopathological tumor types (n, %)

Squamous cell carcinoma 7 (58.3) 2 (14.3)

Adenocarcinoma 2 (16.7) 6 (42.9)

Neuroendocrine tumors 1 (8.3) 4 (28.6)

Sarcomas 2 (16.7) 2 (14.3)

Pathological tumor stage (n, %)

-1 1 (8.3) 0 (0.0)

-2 7 (58.3) 0 (0.0)

-3 1 (8.3) 2 (14.3)

-4 3 (25.0) 12 (85.7)

Status of undergoing cystectomy (n, %)

-Yes 9 (75.0) 6 (42.9)

-No 3 (25.0) 8 (57.1)

Charlson comorbidity index (n, %)

≤2 5 (41.7) 0 (0.0)

3-4 5 (41.7) 7 (50.0)

≥5 2 (16.6) 7 (50.0)

ECOG score (n, %)

≤1 11 (91.7) 3 (21.4)

≥2 1 (8.3) 11 (78.6)

Presence of up-staging in patients undergoing cystectomy (n, %)

-Yes 3 (33.3) 6 (100.0)

-No 6 (66.7) 0 (0.0)

ECOG: Eastern cooperative oncology group

Figure 1. Overall survival plot of all patients

Figure 2. Overall survival plot according to pathological tumor stage
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etoposide)/RT is the most recommended scheme (3,4). Despite 
these combinations of therapy, the five-year survival rate 
has been reported as 10% (24). In patients in whom radical 
cystectomy cannot be performed, adjuvant CT+RT combination 
is required in addition to TUR-BT (25,26). Our patient, who was 
diagnosed at clinical stage 2 and underwent radical cystectomy 
following neoadjuvant cisplatin + etoposide in accordance with 
the information in the literature, was still alive at the 6-month 
follow-up, and death was observed in a median 10-month (9-
11 months) follow-up in 2 patients who were found in the 
metastatic stage and underwent CT.

Large cell carcinomas of the bladder are another less common 
subtype of neuroendocrine carcinoma (3). As in small cell 
carcinoma, it is recommended to investigate the presence of 
another primary focus for differential diagnosis (27). The most 
common treatment approach reported for this carcinoma 
with poor prognosis, which is usually detected at an advanced 
stage, is the combination of adjuvant cisplatin/carboplatin and 
etoposide following radical cystectomy. Adjuvant cisplatin and 
etoposide were administered following TUR-BT in 2 patients 
who were evaluated as having clinical stage 3 disease at the 
time of diagnosis and did not want radical cystectomy; however, 
at a median 12.5-month (10-15 months) follow-up, death due 
to cancer was observed following progression.

Extra-gastrointestinal stromal tumors originating from the 
bladder are extremely rare mesenchymal tumors (28). Clinical 
presentation symptoms are generally non-specific, but patients 
presenting with macroscopic hematuria have also been reported. 
There is no specific tumor marker and radiological appearance 
(29). Complete surgical resection is the most curative treatment 
approach in this tumor, which is resistant to CT and RT. In 
our patient, who presented with macroscopic hematuria and 
abdominal distention without clot, partial cystectomy + ileal 
resection + partial omentectomy was applied to the mass that 
originated from the bladder dome and spread to the right 

adnexal area adjacent to the bladder and invaded the ileum. 
Our patient, who did not receive any additional treatment other 
than surgery, was in remission during a follow-up of 22 months.

Sarcomas of the bladder and malignant undifferentiated 
mesenchymal tumors constitute less than 0.5% of all bladder 
carcinomas. The most common histopathological type among 
non-epithelial malignant bladder tumors is leiomyosarcoma 
(3). In these patients, who mostly present with macroscopic 
hematuria, the tumor is large and often in advanced stage at 
the time of diagnosis. While radical cystectomy is recommended 
in the localized stage, adjuvant CT/RT should be combined in 
advanced stages. The most commonly used CT protocol is 
doxorubicin and ifosfamide. Nevertheless, since the number of 
patients reported in the literature is very low, standardization 
of treatment has not been achieved and mortality rates are 
quite high (3,30). Although radical cystectomy + adjuvant CT 
was applied in our patient with malignant undifferentiated 
mesenchymal tumor diagnosed at clinical stage 2, mortality 
was observed within 8 months. While one of our two patients 
with leiomyosarcoma who underwent radical cystectomy died 
in the second month postoperatively, in our other patient, no 
recurrence or progression was observed in the 13-month follow-
up after adjuvant RT+CT.

Cohen et al. (4) found that the rate of up-staging was higher in 
non-urothelial carcinomas compared to urothelial carcinomas 
after radical cystectomy + bilateral expanded pelvic LND. They 
also stated that in patients with non-urothelial carcinoma with 
up-staging, overall survival was lower (32.4% vs 46%), and the 
highest up-staging rate was observed in patients with squamous 
cell carcinoma (61.8%). On the other hand, unlike the results of 
the study by Cohen et al. (4), we observed that the rate of up-
staging in adenocarcinomas and sarcomas was higher than in 
squamous cell carcinomas.

When all non-urothelial carcinomas were evaluated, advanced 
tumor stage, lymph node involvement, advanced age (>70), 
poor ECOG score, histological types other than squamous cell 
carcinoma, presence of positive surgical margins, detection of 
local recurrence during follow-up were found to be significant 
factors in predicting overall survival (5,12,13,20). We could not 
evaluate the effects of these factors on survival, since the number 
of patients was not sufficient to perform multivariate regression 
analysis. On the other hand, according to Kaplan-Meier analysis; 
we observed that overall survival times were shorter as expected 
in the presence of advanced (stages 3-4) pathological stage and 
high (≥2) ECOG score.

Study Limitations

Although we shared the results of 3 centers in our study, the 
retrospective design of our study, the limited number of patients, 
not being able to make randomization, not being able to 
perform multivariate regression analysis due to the inadequate 
number of patients, short follow-up periods, and non-standard 
CT regimens were the main limiting factors.

Conclusion

When multimodal treatments including radical cystectomy were 
applied to non-urothelial carcinomas of the bladder, which 

Figure 3. Overall survival plot according to ECOG score

ECOG: Eastern cooperative oncology group
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were rare and had very heterogeneous subtypes, as observed 
in our patients, overall survival rates increased compared 
to the bladder-sparing approach. According to our results, 
while survival rates were higher in squamous cell carcinomas, 
the rate of metastasis at the time of diagnosis was higher in 
adenocarcinoma and neuroendocrine tumors. We found higher 
up-staging rates in adenocarcinomas, sarcomas and squamous 
cell carcinomas after cystectomy. However, since neoadjuvant 
or adjuvant treatment protocols standardized according to 
tumor subtype are still not established; there is a need for better 
determination of prognostic factors that have an impact on 
survival. Prospective, randomized, controlled and multi-center 
studies with a large number of patients and longer follow-up 
periods are needed.
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Introduction

Bladder cancer (BC) is one of the most common cancers 
worldwide (1). The diagnosis of BC, the most common urinary 
tract tumour, is based on urinary cytology and white-light 
cystoscopy in patients suspected of having a bladder mass and 
haematuria (2). As a result, despite the fact that many drugs for 
BC have been developed, we need new agents for therapeutic 
and diagnostic purposes due to the toxicity and resistance 
caused by these drugs. Protein arginine methyltransferases 
(PRMTs) are enzymes that play a key role in important cellular 
events such as signal transduction and transcriptional activation 
and inhibition, by catalysing methylene residues (3,4) and by 
transferring methyl groups from S-adenosyl-1-methionine to 
terminal guanidino nitrogen atoms (5). Arginine methylation 
can generate asymmetric NG, NG-dimethylarginine as well 

as type I (PRMT5 and PRMT7) symmetrical NG and NkenG-, 
while S-adenosylmethionine (PRMT 1, 2, 3, 4, 6 and 8), used 
as a methyl donor, is a posttranslational modification catalysed 
by PRMTs (6), which are the functions of dimethylarginine. 
Through signal transduction, transcription and mRNA splicing, 
arginine methylation facilitates protein-protein interactions and 
protein localisation (7,8). There are three types of methylated 
arginine: monomethylated arginine (MMA), asymmetrically 
dimethylated arginine (ADMA) and symmetrically dimethylated 
arginine (SDMA) (9).

In general, histone ADMA is associated with active transcription, 
whereas histone SDMA is correlated with transcriptional 
repression (10). While histones are true PRMT substrates, 
the majority of nuclear arginine methylation is found in 
heterogeneous nuclear ribonucleoproteins, implying that PRMTs 
can also regulate gene expression post-transcriptionally (11).

Abstract

Objective: The most common cancer in smokers is bladder cancer (BC). Intravesical chemo immunotherapies are used to lower the risk of progression in patients 
who are at risk. Bacillus Calmette-Guérin immunotherapy is the most effective adjuvant therapy discovered. We aimed to evaluate the levels of arginine, citrulline, 
ornithine, symmetrically dimethylated arginine (SDMA), N-monomethyl-Larginine. (L-NMMA) or asymmetrically dimethylated arginine (ADMA) in patients with BC, 
as well as their relationship with methylarginine.
Materials and Methods: Blood samples were collected from all patients (n=30) and controls (group 1) prior to transurethral resection of bladder tumour (TURBT) 
(group 2), 20 days after TURBT (group 3) and at the end of intravesical immunotherapy 74 (group 4). The levels of serum methylated arginine were measured using 
ABSCIEX API 3200 tandem mass spectrometry system in positive ESI mode.
Results: In comparison to group 2, group 1’s ADMA and arginine/total methylated arginine levels were 98 significantly lower (p=0.035 and p=0.049, respectively), 
while SDMA/ADMA, L-NMMA and arginine/ADMA levels (p=0.001, p=0.008 and p=0.017) increased, and no statistical difference was found for other parameters 
(p>0.05). When compared to group 3, ADMA, arginine, citrulline, methylated arginines and L-NMMA levels in group 2 (p=0.035, p=0.001, p=0.015, p=0.032, 
p=0.032) increased, while SDMA/ADMA levels (p=0.041) decreased.
Conclusion: The decrease in arginine and ADMA levels in non-muscle invasive BC patients is thought to be promising, and these markers may be useful in 
monitoring the diagnosis and treatment of patients.
Keywords: Bladder cancer, ADMA, arginine, citrulline, SDMA, L-NMMA

1Celal Bayar University Faculty of Medicine, Department of Urology, Manisa, Turkey
2Celal Bayar University Faculty of Medicine, Department of Medical Biochemistry, Manisa, Turkey
3Selçuk University Faculty of Medicine, Department of Medical Biochemistry, Konya, Turkey
4Gazi University Faculty of Medicine, Department of Medical Biochemistry, Ankara, Turkey

 Oktay Üçer1,  Funda Kosova2,  Gökhan Temeltaş1,  Sedat Abuşoğlu3,  Ali Ünlü3,  Aylin Sepici Dinçel4,  Zeki Arı2

The Investigation of Treatment Effects on Serum 
Biochemical Parameters in Bladder Cancer Diseases

DO I: 10.4274/uob.galenos.2020.1734

https://orcid.org/0000-0001-7912-0408
https://orcid.org/0000-0001-8070-5067
https://orcid.org/0000-0001-7673-2206
https://orcid.org/0000-0002-9991-3939
https://orcid.org/0000-0001-7848-3987
https://orcid.org/0000-0001-5098-9126
https://orcid.org/0000-0002-2984-0527


108

Üçer et al. Serum Biochemical Parameters in Bladder Cancer Diseases

After being converted to L-citrulline and dimethylarginine by 
hydrolysis (12), ADMA is obtained by arginine methylation in 
intracellular proteins by N-methyltransferases (13) of Type I 
protein arginine.

As a result, arginine methylation and PRMT structural defects are 
linked to carcinogenesis, metastasis and drug resistance (14,15). 
In light of this information, we believe PRMTs hold promise 
for cancer diagnosis and treatment. We aimed to evaluate the 
levels of arginine, citrulline, ornithine, SDMA, N-monomethyl-
Larginine (L-NMMA) or ADMA in patients with BC, as well as 
their relationship with methylarginine.

Materials and Methods

Participants and Study Design

The study included 30 non-muscle invasive bladder cancer 
(NMIBC) patients and 30 control subjects (group 1) who 
applied to Manisa Celal Bayar University Faculty of Medicine, 
Department of Urology, and also patients without malignancy, 
chronic disease or infection as inclusion criteria. Furthermore, 
the study involved NMIBC patients with pTa (low grade) and ≥ 
pT2 UCB with transurethral resection of bladder tumour (TURBT) 
and only intravesical treatment. Blood samples were taken from 
all patients (n=30) before TURBT (group 2), 20 days after TURBT 
(group 3) and at the end of intravesical immunotherapy (group 
4). All patients and controls who took part in the study provided 
informed consent, and the study protocol was approved by the 
Local Ethics Committee.

Methods

Shimadzu LC-20AD system was used to analyse serum ADMA, 
SDMA, L-NMMA, arginine and citrulline (16). A total of 200 µL 
of 100 microliters (µL) internal standard serum in methanol was 
added and centrifuged before the supernatant was collected 
and dried under nitrogen gas. This dried extract was then 
dissolved in 200 µL of a freshly prepared butanol solution 
containing 5% (v/v) acetyl chloride for 20 minutes at 60°C. 
This solution was evaporated at 600°C using nitrogen gas, then 
dissolved in 100 µL of water-methanol (90:10, v/v) containing 
0.1% (v/v) formic acid and loaded onto an ultra-performance 
liquid chromatography analytical column. A total of 40 µL was 
injected. Verieler is built with optimal cone and collision energy 
values, and the intraday and inter-day coefficients of variation 
are 8.6% and 10.1%, respectively.

Statistical Analysis

When appropriate, data are expressed as the mean ± standard 
deviation or means with 95% confidence interval. The Mann-
Whitney U test was used to examine differences in outcome 
measures among the groups, and p<0.05 was considered 
statistically significant. Moreover, statistical analysis was done 
using SPSS software package (15.0; SPSS, Chicago, IL).

Result

The mean age in the patient group was found to be 67.27±8.44, 
while it was 65.74±7.22 in the control group. The difference 

in mean ages was not statistically significant (p=0.54). In 
comparison to group 2, ADMA and arginine/total methylated 
arginine levels in group 1 were significantly lower (p=0.035 
and p=0.049, respectively), while SDMA/ADMA, L-NMMA 
and arginine/ADMA levels (p=0.001, p=0.008 and p=0.017) 
increased, and no statistical difference was found for other 
parameters (p>0.05). When compared to group 3, ADMA, 
arginine, citrulline, methylated arginines and L-NMMA levels 
in group 2 (p=0.035, p=0.001, p=0.015, p=0.032, p=0.032) 
increased, while SDMA/ADMA levels (p=0.041) decreased. 
Furthermore, ADMA and SDMA levels were higher in group 
3, but arginine/ADMA ADMA/total methylarginine were lower 
than in group 4. Tables 1 and 2 summarise the mean ADMA, 
SDMA, L-NMMA, arginine, citrulline, arginine/ADMA, SDMA/
ADMA, total methylated arginines and ADMA/methylated 
arginine levels in each group.

Discussion

BC is one of the most common types of cancers in men. Over 
80% of bladder tumours are (NMIBC, i.e. Tis, Ta or T1), with 
the remaining 20% being muscle invasive BC or metastatic BC 
(17). Most BC are limited to the urothelium and lamina propria, 
and local treatment has been shown to be effective in many 
cases. In high-risk patients, an effect is achieved by inducing 
an immune response through tumour resection and Bacillus 
Calmette-Guérin to reduce the risk of recurrence (18). Cancer 
is one of the most common causes of death in the world, with a 

Table 2. Arginine/ADMA ratio, SDMA/ADMA ratio, total 
methylated arginines, ADMA/total methylated arginine levels in 
bladder cancer patients

Arginine/
ADMA 
ratio

SDMA/
ADMA 
RATIO

Total 
methylated 
arginines

ADMA/
total 
methylated 
arginines

Control 618.47 1.04 0.67 191.5

Before TURBT 791.5 1.57 0.65 165.78

After TURBT-1 1262.39 1.2 0.82 249.81

After TURBT-2 800.98 1.27 0.95 185.37

ADMA: Asymmetrically dimethylated arginine, SDMA: Symmetrically 
dimethylated arginine, TURBT: Transurethral resection of bladder tumour

Table 1. ADMA, SDMA, L-NMMA, arginine and citrulline levels in 
bladder cancer patients

ADMA
(uMol/L)

SDMA
(uMol/L)

L-NMMA 
(uMol/L)

Arginine
(uMol/L)

Citrulline 
(uMol/L)

Control 0.196 0.211 0.26 118.57 44.55

Before 
TURBT 0.148 0.214 0.291 103.16 34.66

After 
TURBT-1 0.188 0.206 0.423 192.64 47.53

After 
TURBT-2 0.257 0.282 0.408 161 50.38

ADMA: Asymmetrically dimethylated arginine, SDMA: Symmetrically 
dimethylated arginine, L-NMMA: N-monomethyl-Larginine, TURBT: Transurethral 
resection of bladder tumour
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rapidly increasing mechanism due to environmental and genetic 
factors, the mechanism of which has not been fully disclosed 
(17).

Today, research is being conducted on signal mechanisms, 
angiogenesis, apoptosis, metastasis and a variety of other 
mechanisms in order to gain a better understanding of cancer 
(19,20). Given the need to improve patient outcomes, it 
has recently become evident that experimental approaches 
(including novel chemotherapeutic regimens, biologic agents, 
immunotherapy and vaccines) are being studied. Arginine 
modification has been shown to affect DNA repair pathways 
associated with metastasis and genomic instability (8), while 
arginine methylation has been shown to be effective in RNA, 
signal transduction and transcription (21). We aimed to evaluate 
the levels of arginine, citrulline, ornithine, SDMA, L-NMMA 
or ADMA in BC patients, as well as  their correlation with 
methylarginine.

Skeletal muscle plasticity has been identified as the regulator 
(PRMTs), and in vitro studies have shown that these are 
activated by the methyltransferase pathway, reshaping the 
muscle remodelling in this way (22). PRMT is an enzyme family 
that catalyses the addition of one or two methyl groups to the 
guanidine nitrogen atoms of arginine residues, altering the 
stability, localisation and/or activity of the labelled molecules 
(23). Recent research has found that arginine residues in proteins 
are important for methylation, as well as phosphate groups 
as control elements in protein functions of methyl groups in 
mammalian cells (21,24). The protein-DNA complex contains 
five donors of hydrogen bonds in the arginine structure, which 
also contains hydrogen bonds with arginine residues.

PRMTs are classified as Type I (PRMT1, 3, 4, 6 and 8) and Type II 
(PRMT5, 7 and FBXO11) based on their specific catalytic activities 
(12). S-adenosyl-L-methionine (SAM) is a PRMT family member 
that is produced by the methionine adenosyltransferase enzyme 
using methionine and adenosine triphosphate substrates. 
Moreover, SAM and L-arginine are used by all PRMTs to form 
the S-adenosylhomocysteine product (22).

As a result of PRMT activity, three types of methylarginines 
are formed: MMA, SDMA and ADMA (4), where non-specific 
PRMT produces MMA, type I PRMT generates ADMA, and type 
II PRMT forms SDMA, all of which are known as PRMT activity 
indicators (21,25).

PRMT1 and PRMT5 catalyse the reactions that produce ADMA 
and SDMA, demonstrating enzyme activities (25). The nitric 
oxide synthase (NOS) family, which includes endothelial NOS 
(eNOS), neuronal NOS (nNOS) and inducible NOS (iNOS), is 
responsible for vasodilation and platelet aggregation in response 
to l-homoarginine (l-hArg). It catalyses the formation of nitric 
oxide (NO), which is one of its inhibitors, and is inhibited by 
MMA, ADMA and SDMAs in formed NOs (26). ADMA (13), 
which is formed by the methylation of arginine in intracellular 
proteins by type I protein arginine N-methyltransferases, turns 
into L-citrulline and dimethylarginine when hydrolysed by 
dimethylaminohydrolase (12). Yoshimatsu et al. (12) discovered 
that PRMT1, PRMT6 and serum-free ADMA levels increased 
in various types of cancer. It has been suggested that altering 
overexpressed PRMT activity in breast, prostate, lung, colon 

and BCs, as well as leukaemia, may be related to the treatment 
of these diseases (27). Neault et al. (28) showed that PRMT6 
was suppressed indirectly by p21 expression by decreasing 
p53 gene expression through methylation of PR3T6 in mouse 
embryonic fibroblasts. Yongchul et al. (8) demonstrated that 
PRMT6 in the nucleus was stained immunohistochemically 
positive in colorectal cancers. During the progression of muscle 
differentiation, Nicole et al. (4) observed an increase in ADMA 
levels alongside unchanged amounts of MMA and SDMA 
methylarginine species. The significant up-regulation in ADMA 
content was consistent with the rise in PRMT1 protein content 
(4). Despite the fact that Yoshimatsu et al. (12) demonstrated 
that Type I PRMT expressions increased ADMA serum levels in 
cancer patients, no studies on BC have been conducted. Any 
PRMT1 or PRMT6 expression reduction is likely to be beneficial 
for cancer treatment because it inhibits cancer cell growth (13). 
We discovered that the mean levels of ADMA and arginine/total 
methylated arginines in group 2 were significantly lower than 
those in group 1, while SDMA/ADMA, L-NMMA and arginine/
ADMA levels were higher. Other parameters revealed no 
statistically significant differences. Moreover, group 2 has higher 
levels of ADMA, arginine, citrulline, methylated arginines and 
L-NMMAbut lower levels of SDMA/ADMA than group 3.

Study Limitation

Our study has some limitations. The first one is that we do not 
know the long-term outcomes of patients, such as recurrence or 
progression. Further studies should be conducted to determine 
the relationship between these parameters and recurrence 
or progression. The second limitation is that the number of 
patients was relatively small. The results of our study should be 
confirmed in future studies involving more patients with BC.

Conclusion

It is thought that decreases in arginine and ADMA levels in NMIBC 
patients and these markers can be promising in monitoring 
patient diagnosis and treatment. Moreover, methylated arginine 
levels may be useful fin predicting prognosis.
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Abstract

Objective: Estimating surgical complications is crucial to assess the benefit-harm balance of partial nephrectomy (PN), a complex surgical option compared to radical 
nephrectomy. This study aimed to assess the factors affecting the occurrence of modified Clavien-Dindo grade 2 or higher complications after PN.
Materials and Methods: Data of patients who underwent PN due to renal cancer from January 2015 to June 2018 were prospectively collected. Database was 
analysed retrospectively by dividing into two groups with Clavien-Dindo grade 0-1 complications (group 1) and with grade 2 or higher complications (group 2). The 
resection technique was classified by the surgeon as enucleation, enucleo-resection or resection according to the Surface-Intermediate-Base (SIB) margin scores 
of 0, 1 and 2, respectively. Factors affecting the occurrence of grade 2 or higher complications were evaluated by univariate and multivariate regression analysis.
Results: A total of 161 patients were included in the study. The overall rate of perioperative complications was 18.6%. Twenty-four patients (14.9%) had grade 2 
or higher complications and 11 patients (6.8%) had serious complications (grade 3 or higher). SIB-score was 0 in 103 (63.9%) patients, 1 in 36 (22.4%) patients 
and 2 in 22 (13.7%) patients. Multivariate binary logistic regression analysis revealed that the C-index [odds ratio (OR): 0.224, 95% confidence interval (CI): 0.092-
0.493, p=0.001], laparoscopic surgical technique (OR: 12.668, 95% CI: 2.825-59.326, p=0.001), and SIB-score 1-2 (OR: 2.852, 95% CI: 1.416-9.826, p=0.002) are 
independent factors in predicting complications of Clavien-Dindo grade 2 or higher.
Conclusion: C-index, laparoscopic approach and resection techniques (SIB-score 1-2) are independent factors in predicting perioperative complications of Clavien-
Dindo grade 2 or higher following PN.
Keywords: Complication, partial nephrectomy, predictors, renal cell cancer, resection technique
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Introduction

The incidence of renal cell cancer (RCC) is the 6th most common 
type of cancer in men and the 10th most common type of cancer 
in women. Its rate among all cancers is 5% in men and 3% in 
women (1). Radical nephrectomy was the only treatment option 
for these tumours in the past; however, the frequency of partial 
nephrectomy (PN) has been increasing gradually, as studies 
reported in recent years demonstrated better renal function and 
similar oncological results (2). A study even reported that PN 
had better survival outcomes (3).

However, complications are not uncommon in these challenging 
cases. Complication rates after PN have been reported up to 
30% (4,5), and major life-threatening complications have been 
reported with a rate of 3%-6% (6). Numerous renal scoring 
systems have been identified to predict complications. However, 
results of these scoring systems also vary. Thus, revealing the 
benefit-harm balance of PN is thoroughly necessary. Evaluating 
complications plays an important role in reducing perioperative 
deficiencies and improving patient care. Complications that 
require additional medical or surgical treatment or require 
intensive care can have devastating effects on the patient. 

Predictive Factors of Perioperative Significant 
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Cell Cancer
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Therefore, this study aimed to determine the factors affecting 
significant complications.

Materials and Methods

Data of patients who underwent PN for RCC from January 
2015 to June 2018 were prospectively collected. Demographic 
data, radiological features, perioperative characteristics, 
histopathological and follow-up outcomes of patients were 
recorded. Computed tomography and/or magnetic resonance 
imaging were used for preoperative kidney and tumour imaging, 
and thoracic X-ray or computed tomography data were recorded. 
The size of the tumour, its location in the kidney, clinical stage, 
surgical technique and characteristics were recorded using 
the patient follow-up cards. Tumour size was calculated as the 
longest diameter of the tumour. Renal scoring systems such as 
tumour centrality index (C-index), Radius exophytic-endophytic 
nearness anterior-posterior location (RENAL) nephrometry score 
and preoperative aspects and dimensions used for anatomic 
(PADUA) classification were calculated by the same urologists 
in a team of two. Surgeries were undertaken by a team of 4 
experienced urologists with at least 10 years of urooncological 
experience. Histopathological evaluations were performed by a 
pathologist with 18 years of experience.

The resection technique was divided into 3 categories by the 
surgeon according to the Surface-Intermediate-Base (SIB) 
margin scores. The SIB margin score of these categories, 
defined as enucleation, enucleo-resection or resection, was 
recorded as 0, 1 or 2, respectively. Perioperative complications 
were assessed according to the modified Clavien-Dindo 
classification (7). Grade 2 or higher complications were defined 
as significant complications. Factors affecting the occurrence 
of significant complications were evaluated by univariate 
and multivariate regression analysis. Impact of SIB-score on 
significant complications of PN was also assessed. This database 
was reviewed retrospectively by dividing into two groups 
with Clavien-Dindo grade 0-1complications (group 1) and 
with grade 2 or higher complications (group 2). Masses with 
benign pathology (n=12), non-RCC malignant masses (n=9), 
and patients with missing data or who have not been evaluated 
for complications (n=24) were excluded from the current 
study. This study was approved by the institutional research 
ethics committee of our tertiary health care provider hospital 
(İnstitutional review board decision number IRB-97/11, dated 
05.10.2020).

Statistical Analysis

One-sample Kolmogorov-Smirnov test was used to control the 
distribution of data for numerical variables. These quantitative 
variables were compared with Student’s t-test when parametric 
test criteria were found. In the absence of these criteria, Mann-
Whitney U test was used. Pearson chi-square test and Fisher’s 
exact test were used to determine whether a difference between 
percentages of categorical variables is present. Binary logistic 
regression analysis was used to obtain independent risk factors 
affecting major complications after PN. The probability of first 
type error was α=0.05 for all tests. Statistical analysis of the 
study was performed using the International Business Machines 

Statistical Package for the Social Sciences 22.0 package 
programme.

Results

Out of 206 patients who underwent PN in our clinic, data of 161 
patients were analysed in the study (Figure 1). The overall rate 
of perioperative complications was 18.6%. A total of 24 patients 
(14.9%) had grade 2 or higher complications and 11 patients 
(6.8%) had serious complications (grade 3 or higher) (Table 1). 
The mean age was 59.2±12.4 years in group 1 and 57.1±13.1 
years in group 2. Interestingly, female gender is dominant in 

Figure 1. Flow chart of patients who met study inclusion and exclusion criteria
RCC: Renal cell cancer

Table 1. Clavien-Dindo classification of surgical complications

Grade 

Number 
of 
patients, 
n (%)

Definition

Grade 1 6 (3.7)

Any deviation from the normal postoperative 
course without the need for pharmacological 
treatment other than antiemetics, antipyretics, 
analgesics, diuretics, electrolytes or physiotherapy.
Wound infections opened at the bedside.

Grade 2 13 (8.1)

Requiring pharmacological treatment with 
drugs other than which were allowed for grade I 
complications.
Blood transfusions and total parenteral nutrition.

Grade 3 6 (3.7) Requiring surgical, endoscopic or radiological 
intervention.

Grade 4 4 (2.5) Life-threatening complication requiring intensive 
care unit management.

Grade 5 1 (0.6) Death of the patient.
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group 2, but not statistically significant (p=0.097). Among the 
renal nephrometry systems, only the C-index was statistically 
different. The C-index was higher in group 1 compared to 
group 2 (2.7±1.1 vs 1.8±0.8, respectively, p=0.006) (Table 2). 
A laparoscopic procedure was performed in 33.3% of patients 
in group 1 and 62.5% of patients in group 2 (p=0.016). SIB-
score was 0 in 103 (63.9%) patients, 1 in 36 (22.4%) patients 
and 2 in 22 (13.7%) patients. Tumour excision was performed 
in 45 patients (32.8%) in group 1 and in 13 patients (54.2%) in 
group 2 by resection or enucleo-resection method (p=0.045). 
Histopathological outcomes were similar in both groups. 
Intraoperative blood transfusion was administered to 5 patients 
(3.1%), whereas 7 patients (4.3%) received a postoperative blood 
transfusion. Intraoperative blood transfusion was performed in 2 
patients (1.5%) in group 1, which was not required during the 
postoperative period, whereas blood transfusion was given to 10 
patients (41.7%) in group 2 during the perioperative period. The 
volume of intraoperative bleeding was higher in group 2 than 
in group 1 (p=0.002). Similarly, haemoglobin drop was more 
pronounced in group 2 (p=0.048). In addition, hospitalisation 
in group 2 was longer as expected (p<0.001) (Table 3). 
Multivariate binary logistic regression analysis revealed that the 
C-index [odds ratio (OR): 0.224, 95% confidence interval (CI): 
0.092-0.493, p=0.001], laparoscopic surgical technique (OR: 
12.668, 95% CI: 2.825-59.326, p=0.001) and SIB-score of 1-2 
(OR: 2.852, 95% CI: 1.416-9.826, p=0.002) are independent 
factors in predicting complications of Clavien-Dindo grade 2 or 
higher (Table 4).

Discussion

Estimating surgical complications is crucial to assess the benefit-
harm balance of PN, a complex surgical option compared 

to radical nephrectomy. In the current study, the overall 
perioperative surgical complication rate was 18.6%, and 
the major complication (grade 3 or higher) rate was 6.8%. 
Perioperative complication rates of PN have been reported in 
the literature up to 30% (4,5). Mari et al. (8) reported the total 
and major complication rates as 10.2% and 2.5%, respectively. 
In the perioperative outcomes of the Italian RECORd 1 study 

Table 2. Demographic characteristics of patients and radiological 
assessments of renal masses

Group 1 
(n=137)

Group 2 
(n=24) p-value

Age, years 59.2±12.4 57.1±13.1 0.372

Gender (male/female) 82/55 10/14 0.097

Body mass index, kg/m2 27.1±4.4 28.9±6.3 0.104

Charlson Comorbidity index 3.4±2.1 2.8±2.2 0.275

ECOG performance score

0 50 (36.5) 8 (33.3)

0.876
1 53 (38.7) 11 (45.8)

2 30 (21.9) 4 (16.7)

3 4 (2.9) 1 (4.2)

Tumour size, mm 36.2±15.2 41.6±16.8 0.208

PADUA score 8.5±1.9 9.2±1.6 0.194

RENAL nephrometry score 7.0±1.8 7.8±2.2 0.096

C-index 2.7±1.1 1.8±0.8 0.006

ECOG: Eastern cooperative oncology group, PADUA: Preoperative aspects 
and dimensions used for anatomic classification, RENAL: Radius exophytic-
endophytic nearness anterior-posterior location nephrometry score, C-index: 
Centrality index

Table 3. Perioperative characteristics, resection techniques and 
histopathological outcomes of patients

Group 1 
(n=137)

Group 2 
(n=24) p-value

Surgical technique, n (%) 0.016

Open 87 (66.7) 9 (37.5)

Laparoscopic 50 (33.3) 15 (62.5)

Surgical approach, n (%) 0.720

TP/RP 21/116 3/21

Presence of ischaemia, n (%) 93 (67.9) 15 (62.5) 0.102

Ischaemia time, min (± SD) 23.0±5.6 25.8±7.6 0.193

SIB-score, n (%) 0.039

0 (Enucleation) 92 (67.2) 11 (45.8)

1 (Enucleo-resection) 30 (21.9) 6 (25)

2 (Resection) 15 (10.9) 7 (29.2)

SIB-score subgroup, n (%) 0.045

Enucleation 92 (67.2) 11 (45.8)

Resection 45 (32.8) 13 (54.2)

Operative time, min 112.6±32.4 126.9±31.1 0.069

Bleeding volume, mL 319.2±139.2 541.3±401.2 0.002

Haematocrit drop, % 7.4±3.3 9.7±6.3 0.097

Haemoglobin drop, g/dL 2.4±1.0 3.3±2.1 0.048

Serum creatinine elevation, 
mg/dL 0.2±0.2 0.3±0.4 0.246

eGFR decrease, mL/min/1.73 
m2 4.3±16.7 9.1±20.2 0.268

Hospitalisation, day 3.8±1.4 6.9±4.5 <0.001

pT stage, n (%) 0.178

pT1 132 (96.4) 21 (87.5)

pT2 3 (2.2) 2 (8.3)

pT3 2 (1.4) 1 (4.2)

Subtype of RCC, n (%) 0.884

Clear cell 110 (80.3) 20 (83.3)

Papillary 16 (11.7) 2 (8.3)

Chromophobe 8 (5.8) 1 (4.2)

Other 3 (2.2) 1 (4.2)

Nuclear grade, n (%) 0.070

Low grade (I-II) 104 (75.9) 13 (54.2)

High grade (III-IV) 21 (15.3) 8 (33.3)

Not available 12 (8.8) 3 (12.5)

TP: Transperitoneal, RP: Retroperitoneal, SIB: Surface-intermediate-base margin 
scores, eGFR: Estimated glomerular filtration rate, pT: Pathological T-stage, RCC: 
Renal cell cancer, SD: Standard deviation



114

Çakıcı et al. Predictors of Significant Complications After Partial Nephrectomy

designed between 2008 and 2012, these rates were reported as 
13.1% and 3.5%, respectively (5). Similar to our current study, 
the overall complication rate was 17.8%, whereas the grade ≥3a 
complication rate was reported as 5% in the study, including 
1,044 patients who underwent PN in 2001-2012 as participated 
by 10 centres (9). Complication rates were very high in a study 
participated by approximately 2,000 patients that underwent PN 
with older and high comorbidity scores, the total complication 
rate was reported as 37%. The data of this study were obtained 
from SEER database registry (4).

The relationship between resection techniques and complications 
has also been examined in many studies (10,11,12,13). 
Standard or traditional technique resects a width approximately 
5-10 mm of paratumour tissue for ensuring a negative surgical 
margin (14,15). Minervini et al. (10) reported that grade >2 
complications more frequently occurred after enucleo-resection 
than after enucleation (10.7% vs 4.2%, p=0.01) and resection 
(10.7% vs 3.3%, p=0.04) technique. Similar to our study, 
Takagi et al. (11) found that enucleation was associated with 
lower complication rate. Unlikely, the resection technique was 
reported to not affect the complication (12). Dong et al. (13) 
stated that the overall complication rates of enucleo-resection 
and standard technique in laparoscopic PN cases were similar 
(11.2% vs 16.3%, respectively, p=0.3), and that enucleo-
resection technique caused less bleeding.

Moreover, the renal score was reported to be associated with 
the incidence of complications (16). The complication rate 
increases as the tumour approaches the centre of the kidney. In 
our study, tumour centrality determined by C-index was one of 
the independent risk factors predicting grade >2 complications. 

In another study, tumour size was reported to be a predictive 
factor for complication (17,18,19,20). Schiavina et al. (18) 
noticed that the diameter of clinical tumour was significantly 
correlated to grade 3-4 complications. The common feature of 
all these renal scoring systems is the aim to predict the difficulty 
of surgery and complications that may occur. PADUA and 
RENAL nephrometry scores were higher in group with grade >2 
complications in our current study; however, only the C-index 
was found to be statistically significant.

In a study participated by 1,308 patients comparing open, 
laparoscopic and robotic PN, intraoperative complications were 
found to be statistically significantly higher in laparoscopic 
technique (p=0.001). In the same study, two groups were not 
different from each other for grade 3 and higher complications 
(21). However, only intraoperative complications were evaluated 
instead of perioperative complications as in our study. In the 
present study, grade >2 complications were found to be higher 
in patients who underwent laparoscopic PN. The operation 
time was not statistically significantly different between two 
groups; however, it may have played a role in the increase of 
major complications in laparoscopic cases. The transperitoneal 
and retroperitoneal approach have been used for PN according 
to tumour characteristics and/or surgeon’s preferences. In 
addition, the transperitoneal approach offers a greater working 
area and well-known landmarks but requires bowel mobilisation 
to demonstrate the kidney. The retroperitoneal approach has 
positive aspects such as not requiring bowel mobilisation; 
however, with shorter operative time and direct access to the 
kidney, disorientation can be seen without enough surgical 
experience. Moreover, it offers a more convenient access, 

Table 4. Univariate and multivariate binary logistic regression analysis of factors affecting complications after partial nephrectomy

Univariate model Multivariate model

  OR (95% CI) p   OR (95% CI) p

Age, years 0.987 0.958 - 1.028 0.364 - - - - -

Female gender 2.137 0.984 - 6.911 0.066 - - - - -

Body mass index, kg/m2 1.132 0.914 - 1.451 0.098 - - - - -

Charlson Comorbidity index 0.903 0.719 - 1.168 0.274 - - - - -

ASA score

1-2 1.014 0.988 - 1.042 0.340
- - - - -

3-4 1.420 0.780 - 2.18 0.180

Tumour size, mm 1.014 0.996 - 1.034 0.221 - - - - -

PADUA score 1.256 0.728 - 1.812 0.283 - - - - -

RENAL nephrometry score 1.318 0.886 - 1.827 0.102 - - - - -

C-index 0.368 0.182 - 0.724 0.011 0.224 0.092 - 0.493 0.001

Surgery technique,
Laparoscopy 3.210 1.097 - 9.112 0.022 12.668 2.825 - 59.326 0.001

Retroperitoneal approach 1.820 0.382 - 8.410 0.428 - - - - -

SIB-score (1-2),
  Enucleo-resection
  Resection 

1.984 1.030 - 5.260 0.034 2.852 1.416 - 9.826 0.002

Operative time 1.492 0.923 - 2.258 0.092 - - - - -

*The p-value of the model was <0.001 and the R-square was 0.283.
ASA: American Society of Anaesthesiologists, PADUA: Preoperative aspects and dimensions used for anatomic classification, RENAL: Radius exophytic/endophytic nearness 
anterior/posterior location nephrometry score, C-index: Centrality index, SIB: Surface-intermediate-base margin scores, CI: Confidence interval, OR: Odds ratio
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especially in posteriorly located tumours (22). The retroperitoneal 
approach is mostly preferred due to the experience in our clinic. 
Both approach methods have positive and negative aspects; 
however, we think that complications will be reduced by using 
the method with extensive surgical experience.

The traditional resection in PN has been reported to cause 
more postoperative bleeding and complications than enucleo-
resection. In the same study, the rate of total complications 
was found to be similar (13). However, most studies reported 
that enucleation technique causes less complication than 
enucleo-resection or resection (10,11,12,23). The technique of 
dissecting the renal mass from the renal parenchyma is used 
in the avascular plane extending along the fibrous pseudo-
capsule in enucleation. Therefore, enucleation appears to be 
more minimally invasive compared to resection techniques as it 
will cause less disruption in the vascular structure. Similarly, the 
resection technique in our study was performed more frequently 
in the group with significant complications. The bleeding 
volume and haemoglobin drop were also higher in this group, 
as expected. A statistical difference was observed; however, due 
to a small number of patients who applied blood transfusion, a 
definitive conclusion could not be correctly reached. In addition, 
major complications result in longer hospitalisations to complete 
treatment. In our study, hospitalisation was longer in group 2.

A multivariable analysis was established to predict the risk of 
occurrence of perioperative significant complications following 
PN. Age, gender, body mass index, comorbidity score, tumour 
size, tumour location, surgical approach and techniques were 
analysed in this model, which was constructed to predict 
significant life-threatening complications including blood 
transfusion. C-index, laparoscopic technique and SIB-score 1-2 
were significant predictive factors of perioperative significant 
complications. We found that as the centrality of the tumour 
increased, the complication rates increased (OR: 0.224, 
p=0.001). According to the study results, laparoscopic PN 
increased the risk of complications by 12,668 times compared 
to open PN. Additionally, we revealed that the use of enucleo-
resection or resection techniques in tumour excision increased 
the risk of significant complications by 2.852 times (p=0.002).

Study Limitations

Several limitations of this study warrant mention in addition to 
the retrospective design and a population of tertiary care patients. 
The relatively small number of patients with major complications 
after PN may have affected the results. Additionally, excision 
techniques selection was dependent upon surgeons. Finally, SIB-
score determination inherently shows a certain degree of inter-
observer subjectivity. Nonetheless, despite these limitations, 
renal scoring and SIB-score were determined by the same two 
urologists. In addition, one of the strengths of our study is that 
all cases belong to a single centre.

Conclusion

Major complications that occur after PN may have significant 
effects on the patient and may be life-threatening. Therefore, 
it is very important that these complications are detected and 
treated early. Tumour centrality index, laparoscopic approach 

and resection techniques (SIB-score 1-2) are independent 
factors in predicting perioperative complications of Clavien-
Dindo grade 2 or higher after PN.
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Abstract

Objective: To present the postoperative and oncological outcomes of patients diagnosed with unclassified renal cell carcinoma (uRCC).
Materials and Methods: Radiological and pathological data of patients who underwent radical nephrectomy for renal tumour diagnosed with uRCC according to 
histopathologic evaluation were investigated between 2006 and 2013. Follow-up data, such as metastasis-free and overall survivals, were also evaluated. Patients’ 
characteristics and data were compared between localised tumour (T1-T2) and locally invasive tumour (T3-T4) groups and metastasis positive and negative groups 
during follow-up, separately.
Results: A total of 17 patients participated in the study, wherein 7 had adrenalectomy in addition to radical nephrectomy and 3 had lymph node dissection. The 
mean tumour diameter was 91.9±44 mm (30-200 mm), and seven patients were pathologically T3a, two were T3b and one patient had T4 tumour, whereas eight 
had Fuhrman grade 4 and five had Fuhrman grade 3 tumours. Pathologically, seven patients had tumours with sarcomatoid features, whereas four had microvascular 
invasion and seven had renal sinus invasion. T-stage correlated with renal sinus invasion and was identified as an important factor in metastasis progression. The 
overall survival time was observed to be low in locally invasive and metastasis positive groups. Nevertheless, differences were not statistically significant. In the 
investigation of factors affecting metastasis development, microvascular invasion and renal sinus invasion were significant.
Conclusion: The study revealed more aggressive nature (advanced stage, bigger tumour, more aggressive histopathological features and more metastasis and 
shorter survival on follow-up) of uRCC tumours, even without obtaining statistically significant differences.
Keywords: Renal cell carcinoma, mid-term follow-up, survival, unclassified renal cell carcinoma
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Introduction

Renal cell carcinomas (RCC) contains the most-commonly 
observed subtypes of conventional (clear cell) RCC (cRCC), 
chromophile (papillary) RCC and chromophobe RCC. 
Additionally, apart from these three, collecting duct carcinoma 
was described. In 1997, the World Health Organization (WHO) 
classified RCCs not meeting the criteria for these four types as 
a fifth type called unclassified RCCs (uRCC) (1,2,3,4,5,6,7). The 
effect of each RCC subtype on prognosis is reported at certain 
rates, with many studies available for the commonly observed 
subtypes. However, very few studies assessing the effect of 
uRCC on prognosis are reported and many have very small 
series (4,5,6,7,8,9,10,11). This situation is due to the fact that 
uRCC comprise 3%-5% of all RCC (2,12). Studies about uRCC 

have generally reported them as heterogeneous, high grade 
and aggressive tumours with high metastasis rates and low life 
expectancy (4,5,12).

This study aimed to present the mid-term follow-up outcomes of 
patients diagnosed with uRCC along with radiologic, pathologic 
and clinical data because uRCC comprises rarely-observed 
aggressive tumours of the kidney.

Materials and Methods

Patients diagnosed with uRCC according to the 2004 WHO 
criteria after radical nephrectomy treatment at our clinic from 
2006 to 2013 were retrospectively evaluated in accordance with 
the Helsinki Declaration. Demographic data (age and gender), 
radiologic data (tumour diameter, laterality, location, adrenal 
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invasion, lymph node metastasis and central necrosis), pathologic 
data [pathologic T-stage, tumor-node-metastasis (TNM) stage, 
Fuhrman grade, sarcomatoid features, microvascular invasion, 
renal vein invasion, perinephric invasion and renal sinus invasion, 
adrenal invasion and lymph node metastasis], intraoperative 
data [operation time, need for adrenalectomy and lymph node 
dissection (LND)], need for adjuvant treatment (interferon-
alpha and sunitinib treatments), laboratory data and indexes 
[neutrophil/lymphocyte ratio (NLR), albumin/globulin ratio 
(AGR), aspartate aminotransferase/alanine aminotransferase 
(De-Ritis) ratio (AAR), lactate dehydrogenase (LDH), platelet 
levels and calcium levels] and postoperative oncological data 
(occurrence of metastasis, overall survival, metastasis-free 
survival and mortality) were investigated. LND was performed 
for only detected positive lymph nodes on radiological 
imaging and/or during exploration. Patients were divided into 
two groups as pathologic T1 and T2 (localised tumours) and 
pathologic T3 and T4 (locally invasive) tumours; then all patients 
were divided again into two new different groups as those who 
were metastasis positive or negative in follow-up. Patient data 
were compared between groups.

Statistical Analysis

Patients’ data were comparatively assessed between groups 
using the Mann-Whitney U test and Pearson χ2 test. Significant 
data were then assessed with the multivariate binary logistic 
regression analysis. Overall survival and metastasis-free survival 
were evaluated with the Kaplan-Meier survival analysis. Statistical 
Package for the Social Sciences (Version 20.0; SPSS, Chicago, 
Illinois, USA) programme was used for all statistical analyses. 
Data are given as mean and standard deviation; however, 
statistical analyses were calculated using median values. For 
analysis results, a p-value of <0.05 was accepted as significant.

Results 

A total of 17 patients diagnosed with uRCC were evaluated in the 
study. Characteristics and radiological findings from all patients 
are given in Table 1. In the examination of radiological data, 
nine patients had upper pole tumour and one had both adrenal 
gland invasion and T4 stage tumour findings. In a total of 10 

patients who had upper pole tumour including the radiological 
T4 patient, 7 underwent radical nephrectomy and additional 
adrenalectomy. Lymph node metastasis on preoperative 
radiological imaging was observed in three patients who then 
underwent radical nephrectomy and additional LND.

When pathologic data are investigated, the mean tumour 
diameter was 91.9±44 mm (30-200 mm), and seven patients 
had pathologic T3a, two had T3b and one had T4 stage tumour, 
eight patients had Fuhrman grade 4 and 5 had Fuhrman grade 
3 tumours. Pathologically, 7 tumours contained sarcomatoid 
features, whereas 4 had microvascular invasion. Additionally, 
seven patients had renal sinus invasion, five had perinephric 
invasion, one had adrenal invasion, one had collecting system 
invasion and three had renal vein invasion. Three patients with 
LND were identified to have lymph node metastasis. The median 
follow-up for patients was 22 months [mean was 52.9±29.6 
(1-118.5) months], with mean overall survival of 86.7±13.9 
months and mean metastasis-free survival of 41.4±13 months.

When all of the preoperative variables were analysed (age, 
gender, NLR, AGR, AAR, calcium level, LDH level, platelet level 
and tumour diameter) and compared between groups (localised 
vs locally invasive tumour groups), any statistical significance was 
not found (Table 2). The locally invasive group were identified 
to have higher renal sinus invasion (0% vs 70%, p<0.05), 
perinephric invasion (0% vs 50%, p<0.05) and metastasis rate 
(28.6% vs 80%, p<0.05) during the follow-up compared to the 
localised tumour group (Table 3). Other pathologic data and 
operation time were similar between groups. T-stage was not 
observed to affect interferon-alpha treatment and targeted 
therapy rates. Overall survival and metastasis-free survival in the 
locally invasive group (38.4±7.3 months and 20.1±5.5 months, 
respectively) were shorter than the localised tumour group 
(90.6±24.2 months and 77.8±23.9 months, respectively) but 
were not statistically significant.

In the investigation of factors affecting the metastasis during 
follow-up, the adrenalectomy rate (14.3% vs 60%, p=0.05) and 
operation time (137.8±58.6 min vs 201±47 min, p<0.05) were 
higher in the metastasis positive group (Table 3). The pathologic 
data for microvascular invasion (0% vs 40%, p<0.05) and renal 
sinus invasion (14.3% vs 60%, p=0.05) were significantly higher 
in the metastasis group. During follow-up, 10 patients in the 
metastasis group had interferon-alpha treatment, whereas 1 
patient was exitus in the early period before treatment. Sunitinib 
was given to four patients, everolimus was given to a patient 
as targeted therapy, whereas no targeted therapy was given to 
six patients. The currently popular data of NLR, AGR and AAR 
did not have a significant correlation with metastasis (Table 
2). No significance was identified between groups in terms of 
prognostic factors like LDH, calcium and platelet levels. The 
mean overall survival in the metastasis positive group (23.5±5.1 
months) was shorter compared to metastasis negative group 
(101.7±15.6 months), but did not reach statistical significance.

Discussion

In 1997, the WHO classified RCCs without the characteristics of 
the four subtypes of RCC under the name uRCC (1,2,3,4,5,6,7). 
Accordingly, when the WHO 2004 classification is examined, 

Table 1. Patients’ characteristics and radiological findings

Variables N=17, Mean ± SD 
(min-max) 

Mean age (year) 62±7.4 (51-75.2)

Gender: Male/Female, n (%) 11 (64.7%)/6 (35.3%)

Laterality of tumour: Right/Left, n (%) 8 (47.1%)/9 (52.9%)

Location of tumour: Upper pole/Mid/Lower 
pole, n (%)

9 (52.9%)/4 (23.5%)/4 
(23.5%)

Tumour diameter (mm) 91.9±44 (30-200)

Adrenal invasion in radiologic images, n (%) 1 (5.9%)

T4 stage tumour in radiologic images, n (%) 1 (5.9%)

Lymph node metastasis in radiologic images, 
n (%) 3 (17.6%)

Central necrosis in radiologic images, n (%) 7 (41.2%)

SD: Standard deviation, Min: Minimum, Max: Maximum
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some pathologic data for distinction of uRCC were found. This 
data lists pure sarcomatoid morphology without compositions 
and epithelial elements of four defined RCC subtypes, mucin 

production, rare involvement of epithelial and stromal elements 
and unknown cell types (4). Pathologic studies about this topic 
are limited, stating that the presence of vacuole cytoplasm 

Table 3. Pathologic and postoperative findings and analysis results between localised (T1 and T2) and locally invasive (T3 and T4) according 
to pathological T-stage and metastasis positive and negative in follow-up, respectively

Variables
(n=17), mean ± SD

T1 and T2 
stage tumours 
(n=7)

T3 and T4 
stage tumours 
(n=10)

p
Metastasis 
negative in follow-
up (n=7)

Metastasis 
positive in 
follow-up (n=10)

p

Operation time (s) 165.7±53.2 181.5±65.7 0.553 137.8±58.6 201±47 0.043

Pathological T-stage, n (%)
pT1 and pT2

- - -
5 (71.4%) 2 (20%)

0.034
pT3 and pT4 2 (28.6%) 8 (80%)

TNM stage, n (%)

Stage 1 2 (28.6%) 0 (0%)

-

2 (28.6%) 0 (0%)

0.048
Stage 2 5 (71.4%) 0 (0%) 3 (42.8%) 2 (20%)

Stage 3 0 (0%) 7 (70%) 2 (28.6%) 5 (50%)

Stage 4 0 (0%) 3 (30%) 0 (0%) 3 (30%)

Fuhrman grade, n (%)

Grade 2 2 (28.6%) 1 (10%)

0.672

2 (28.6%) 1 (10%)

0.672Grade 3 2 (28.6%) 3 (30%) 2 (28.6%) 3 (30%)

Grade 4 3 (42.8%) 5 (50%) 3 (42.8%) 5 (50%)

Adrenalectomy-applied, n (%) 2 (28.6%) 5 (50%) 0.377 1 (14.3%) 6 (60%) 0.050

LN dissection-applied, n (%) 0 (0%) 3 (30%) 0.057 0 (0%) 3 (30%) 0.057

Sarcomatoid features, n (%) 3 (42.8%) 4 (40%) 0.906 2 (28.6%) 5 (50%) 0.377

Microvascular invasion, n (%) 1 (14.3%) 3 (30%) 0.442 0 (0%) 4 (40%) 0.024

Renal vein invasion, n (%) 0 (0%) 3 (30%) 0.057 1 (14.3%) 2 (20%) 0.761

Perinephric invasion, n (%) 0 (0%) 5 (50%) 0.026 2 (28.6%) 3 (30%) 0.949

Renal sinus invasion, n (%) 0 (0%) 7 (70%) 0.004 1 (14.3%) 6 (60%) 0.050

Interferon-alpha treatment, n (%) 3 (42.8%) 7 (70%) 0.263 1 (14.3%) 9 (90%) 0.002

Sunitinib treatment, n (%) 1 (14.3%) 3 (30%) 0.452 0 (0%) 4 (40%) 0.024

Metastasis in follow-up, n (%) 2 (28.6%) 8 (80%) 0.034 - - -

Overall survival (months) 90.6±24.2 38.4±7.3 0.514 101.7±15.6 23.5±5.1 0.514

Metastasis-free survival (months) 77.8±23.9 20.1±5.5 0.187 - - -

Exitus, n (%) 1 (14.3%) 3 (30%) 0.452 1 (14.3%) 3 (30%) 0.452

LN: Lymph node, SD: Standard deviation

Table 2. Preoperative data and analysis results between localised (T1 and T2) and locally invasive (T3 and T4) according to pathological  
T-stage and metastasis positive and negative in follow-up, respectively

Variables
(n=17), mean ± SD

T1 and T2 stage 
tumours (n=7)

T3 and T4 stage 
tumours (n=10) p*

Metastasis negative 
in follow-up 
(n=7)

Metastasis 
positive in 
follow-up 
(n=10)

p*

Mean age (year) 59.5±6.8 63.8±7.7 0.205 61.2±7.3 62.6±7.9 0.813

Gender, Female/Male, n (%) 3 (42.9%)/4 (57.1%) 3 (30%)/7 (70%) 0.585 3 (42.9%)/4 (57.1%) 3 (30%)/7 (70%) 0.585

NLR 1.56±1.25 7.3±5.69 0.120 9.2±3.9 5.1±3.4 0.120

AGR 1.1±0.05 1.2±0.2 0.378 1±0.1 1.2±0.2 0.243

AAR 1.3±0.4 0.8±0.3 0.121 0.4±0.2 1±0.3 0.121

Calcium level 9.2±0.9 9.5±0.8 0.510 9.7±0.9 9.2±0.5 0.124

LDH level 182±75.6 242.4±84.9 0.827 135±73 249.1±76.4 0.127

Platelet level 272.8±61.8 321.3±98.6 0.386 302±111.7 304.8±83.8 0.733

Tumour diameter (cm) 106.1±56.1 82±32.8 0.494 90±41.5 93.3±47.9 0.883

*Mann-Whitney U test vs Pearson χ2 test, NLR: Neutrophil/lymphocyte ratio, AGR: Albumin/globulin ratio, AAR: Aspartate aminotransferase (AST)/alanine aminotransferase 
(ALT) (De-Ritis) ratio, SD: Standard deviation, LDH: Lactate dehydrogenase
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and Wilms’ Tumour 1 (WT1) gene expression are in favour of 
uRCC unless otherwise stated (13). Additionally, Bruder et al. (8) 
defined additional morphologic findings. However, in general, 
the use of current WHO criteria for pathologic assessment is 
recommended (13).

The diagnosis of uRCC is observed more rarely (3%-5%) 
compared to other RCC subtypes (2,12,14). When series in the 
literature are investigated, a variety of studies report a variety 
of rates (0.7%-5.7%) (4,5,6,7,8,9,10,11). The mean rate in 
large series was identified as 2.9% in the study by Zisman et 
al. (12), and uRCC prevalence was identified as 5.2% in the 
study by Karakiewicz et al. (14). There are many small-series 
studies on this topic (15,16,17), with three noteworthy basic 
studies on oncologic outcomes of uRCC. Zisman et al. (12) 
compared 31 uRCC and 317 cRCC cases and identified that the 
uRCC group had higher metastatic disease development during 
follow-up compared to the cRCC group (94% vs 83%). A higher 
tumour size, 25% adrenal metastasis, 42% direct invasion 
to neighbouring organs, 52% bone metastasis, 52% regional 
lymph node metastasis and 41% non-regional lymph node 
metastasis were observed in uRCC. Additionally, the median 
survival for uRCC was identified as 4.3 months (12). However, in 
this study only 19 patients in the uRCC group had nephrectomy 
(61%, nephrectomy rate in the cRCC group was 90, with the 
importance of nephrectomy for cancer control not clearly 
stated. A large series and multicentre study by Karakiewicz et al. 
(14) compared 85 uRCC with 4322 cRCC and emphasised that 
uRCC was more aggressive.

Accordingly, the uRCC group in the study had higher Fuhrman 
grade (grade 3 and 4) and higher distant organ metastasis rates 
at time of nephrectomy (54.1% vs 16.8%) and lower cancer-
specific survival (1 year CSS 48.7% vs 89.9% and 5 year CSS 
32.6% vs 74.3%) compared to the cRCC group. Additionally, 
the cancer-specific mortality in the uRCC group was identified 
to be 1.7 times higher (14). However, the median survival was 
identified to be higher compared to the study by Zisman et al. 
(12) (1.9 years vs 4.3 months). The difference in median survival 
between the two studies may be explained by the fact that in 
the study by Karakiewicz et al. (14) the patient rate operated in 
the early stages was higher and patient performance was better, 
while the study by Zisman et al. (12) had low nephrectomy 
rates. Additionally, the immunotherapy administration rates and 
treatment times may affect survival. In the study examination, 
our data had better progression compared to the literature; 
however, bad prognostic findings were observed. In our study 
58.8% of patients were in advanced stage and 76.5% had high 
Fuhrman grade. During follow-up, 58.8% of patients developed 
metastasis. Mean follow-up time and overall survival were 
22±29.6 and 86.7±13.9 months, respectively, and mortality 
was observed in four patients. Additionally 41.2% had renal 
sinus invasion. However, as adrenalectomy was performed for 
seven patients and LND for three patients in our series, only 
one patient (5.9%) had adrenal metastasis and three patients 
(17.6%) had lymph node metastasis. These rates may be said to 
be lower than the rates in literature.

The study by Lopez-Beltran et al. (13) assessed 56 patients with 
uRCC. A study reported that histologic subtype, tumour grade, 
TNM stage, presence of necrosis, tumour size and microvascular 

invasion were independent risk factors for disease-free survival 
and cancer-specific survival (18,19). Another 38-patient series 
reported high rates of lymph node metastasis, high Fuhrman 
grade tumour rates, tumour necrosis and sarcomatoid features 
in uRCC; they identified overall survival and cancer-specific 
survival were similar to cRCC (10). In our study, in accordance 
with these two studies, mean tumour diameter, central necrosis 
on radiologic imaging, microvascular invasion and sarcomatoid 
properties were observed to be high at 9.2 cm, 41.2%, 23.5% 
and 41.2%, respectively.

Generally, small-series studies were reported; however, specific 
findings of uRCC are unclear in some large studies. The reason 
for this may be the small number of patients, comparison of 
uRCC data with other commonly observed histologic subtypes 
and large proportional difference between the patient numbers 
in these groups. Additionally, the experience of the pathologist is 
important for pathologic diagnosis as emphasised in studies. As 
a result, we presented a 17-patient series with uRCC diagnosed 
by experienced uropathologists (BT and KY) without making 
comparisons. In addition to general patient data in our study, 
we assessed the patient data for locally invasive tumours and 
metastasis positive tumours in the follow-up. Accordingly, the 
development of metastasis rate was identified as high and 
mean metastasis-free survival was low (but insignificant) in the 
locally invasive group compared to the localised tumour group. 
Metastasis positivity in the follow-up was found to be correlated 
with high T-stage, microvascular invasion and renal sinus invasion. 
Additionally, the operation time and adrenalectomy rates in 
the metastasis group were identified to be high. However, in 
spite of the low overall survival time in the metastasis group, no 
significant difference was identified. The majority of the patient 
group with adrenalectomy had upper pole tumours; however, 
no correlation was shown between metastasis development 
and tumour location. After metastasis development, interferon-
alpha treatment was used for 58.8% of patients; sunitinib and 
everolimus were used for 23.5% and targeted therapy for 5.9% 
of patients. When prognostic markers are investigated in our 
study, the NLR, AGR and AAR ratios, popular in recent times, and 
LDH, calcium and platelet levels were not shown to be related to 
metastasis development.

Study Limitations

The most important limitations of our study are the small 
number of patients and the retrospective data.

Conclusion

This study revealed a more aggressive nature of uRCC tumours, 
even without reaching statistically significant differences (such 
as more frequent adrenal and lymph node involvement, more 
advanced stage, larger tumour diameter, more aggressive 
histopathological features and more metastasis and shorter 
survival during follow-up). Large series studies are necessary to 
determine the real radiological, pathological and oncological 
characteristics of this aggressive subtype of RCC tumours 
although performing it is difficult because of low incidence.
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Introduction

Unclassified renal cell carcinoma (RCC) as defined by the 2016 
World Health Organization (WHO) classification is a diagnostic 
category for renal tumours that do not fit into any of the well-
recognised subtypes (1,2). Xp11 and t(6;11) translocation renal 
cell carcinomas (tRCC) are rare subtypes of RCC, which share 
variable morphological features that overlap considerably with 
other subtypes, including both clear cell (ccRCC) and papillary 
RCCs (pRCC) (2).

Xp11 and t(6;11) tRCCs have similar clinical, morphological, 
immunohistochemical and genetic features. Therefore, they are 
grouped as “MiT family translocation RCC” in the 2016 WHO 
urogenital tumour classification (1). Diagnosis of MiT family 
tRCC may pose some difficulties since ccRCC and pRCC must be 
considered in differential diagnosis as they are more common in 
the adult age group (3).

t(6;11) tRCC generally has an indolent clinical behaviour, 
whereas Xp11 tRCC has a variable course. Rapid progressive 
disease and subsequent deaths have been reported in Xp11 tRCC 
(4). Nevertheless, the prognosis of the tRCCs remains unclear 
owing to its extremely low incidence rate, and patient series are 
limited in the literature often with short follow-up times. Surgery 
is the main treatment modality of localised disease. However, 
the most appropriate treatment option remains unclear for 
metastatic cases.

Thus, we present the details of the clinical, morphological and 
pathological features of tRCC in a 30-year-old female patient 
who underwent robot-assisted radical nephrectomy for an 
incidental right renal mass, which was initially considered as 
tRCC. Further molecular analysis categorised the tumour as 
unclassified RCC at the final pathologic evaluation.

Case Presentation

A 30-year-old female patient who had no chronic disease was 
referred to the urology outpatient department with a possible 
diagnosis of renal cancer according to magnetic resonance 
imaging (MRI) findings. The patient did not describe any 
history of macroscopic haematuria. She never smoked and had 
no occupational chemical exposure. Laboratory examination 
showed normal liver and renal function levels, and coagulation 
test findings were within normal limits. Complete blood count 
showed mild microcytic anaemia. No pathological findings 
were observed on the posteroanterior chest X-ray, which was 
performed according to the National Comprehensive Cancer 
Network guidelines. After gadolinium injection, minimal 
heterogeneous enhancement in arterial phase was detected 
on MRI (Figure 1). Contrast-enhanced computed tomography 
(CT) scan revealed a completely endophytic right renal mass at 
42×37×40 mm, located in the middle lower pole and displayed 
increased enhancement in the arterial phase (Figure 2). 
Although the renal mass was highly endophytic, robot-assisted 
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partial nephrectomy was planned considering the patient’s age. 
During the surgical planning, the patient was informed about 
the possibility of a radical nephrectomy since the mass was 
extending to the renal hilum resulting in close contact with the 
renal pelvis and major vessels.

An intraoperative ultrasound (US) examination via intracorporeal 
US probe confirmed a completely endophytic renal mass 
with possible invasion to the renal pelvis and close proximity 
to the anterior middle and lower branches of the renal artery 
and the posterior branch. Robot-assisted radical nephrectomy 
was performed since a partial nephrectomy required resection 
through the major vessels with a high risk of significant 
haemorrhage. The postoperative course was uneventful, and 
the patient was discharged on postoperative day 3 without 
complications.

Pathological examination revealed a pT1b renal tumour with the 
widest diameter of 4.3 cm, Fuhrman grades 1-2 and negative 
surgical margins without coagulation necrosis, calcification, 
sarcomatoid features and microvascular invasion. Chromophobe 
RCC, hybrid renal tumours and MiT family RCCs were included 
in the differential diagnosis owing to the morphological features 
of the tumour.

Microscopic evaluation showed clear and eosinophilic cells with 
papillary features in a wide morphological spectrum (Figure 3a). 
Immunohistochemically, negative staining was observed for 
CK7, CD117, S-100, PAX8, Cytokeratin AE1/AE3 and Vimentin. 
However, mild positive staining was observed for TFE3 (Figure 
3b). Based on these findings a preliminary diagnosis of tRCC was 
considered. However, further molecular characterisation with 
fluorescent in situ hybridisation (FISH) analysis failed to show 
any translocation, resulting in a final pathological diagnosis of 
unclassified RCC. The follow-up protocol was planned according 
to the European Association of Urology Guidelines on RCC 
recommendations for high-risk patients.

Discussion

Unclassified RCC comprise a significant proportion of adult 
renal epithelial tumours, accounting for 2-6% of RCCs (2). 
Unclassified RCC remains a diagnosis of exclusion, with careful 
characterisation of recognizable histologic subtypes through 
immunohistochemistry and molecular analysis if necessary. MiT 
family tRCC is a subtype that must be considered. Similarly, in 
the present case, the diagnosis of unclassified RCC had been 
possible after the elimination of the tRCC by FISH. Estimated 
tRCC incidence was reported to be approximately 4.2% (5). 
The rate of diagnosis is arguably low due to the morphological 
similarities with other more frequent RCC types more commonly 
seen in adults such as ccRCC and pRCC (6). tRCCs can be 
diagnosed by pathological evaluation of the excised renal 

Figure 1. Magnetic resonance imaging findings of the right renal mass. Minimal 
heterogeneous contrast uptake is visualised on axial contrast-enhanced T1-
weighted images

Figure 2. Contrast-enhanced computerised tomography findings of the right 
renal mass on axial (a) and coronal (b) sections. Highly endophytic renal mass 
without calcification is seen in the middle lower pole

Figure 3. Clear and eosinophilic cells with papillary features in a wide 
morphological spectrum (H&E, ×100) (a). Focal and weak positive brown 
staining was considered as uncertain (TFE3 immunohistochemistry, ×10) (b)

H&E: Haemotoxylin and eosin



124

Karşıyakalı et al. Translocation Renal Cell Carcinoma Review of Literature

mass. The renal mass was detected incidentally in our patient 
by imaging modalities due to symptoms not related to the 
genitourinary system, and a definitive diagnosis of tRCC was 
designated after pathological examination.

It has been reported that on CT imaging, both high attenuation 
areas [>40 Hounsfield Unit (HU)] due to high cellular component 
and heterogeneous low attenuation areas due to necrosis/
haemorrhage can be detected simultaneously (7). Similar to 
these reports, we observed both high attenuation (up to 80 
HU) and low attenuation areas together on CT imaging in the 
present case.

Urologists must be familiar with tRCC, since they are seen in 
younger patients and may have aggressive clinical behaviour. 
Aggressive behaviour defined as metastatic potential was 
reported to be 46% and 17% in Xp11 and t(6;11) tRCCs, 
respectively (8). Age, gender and Fuhrman grade had no 
significant effect on aggressive clinical behaviour. In contrast, 
high tumour diameter, existence of necrosis and >50% 
immunohistochemical staining with MET were statistically 
significantly correlated with aggressive clinical behaviour (8).

Xp11 tRCC and ccRCCs are extremely macroscopically similar, 
as they are both brown-yellowish in colour and may have 
necrotic and haemorrhagic areas (9). Microscopically, clear 
epithelioid cells with papillary structure are the most remarkable 
features of the tRCCs. Similarly, clear and eosinophilic cells with 
papillary features were seen in the present case. Both tRCC 
types may have variable morphological features such as solid, 
nested, alveolar, tubulocystic and papillary growth as well as 
pseudocapsules, hyalinisation, necrosis and psammoma bodies 
(6,8). Therefore, MiT family tRCCs can be confused with ccRCC 
and pRCC (3).

Immunohistochemical diagnostic methods are important 
for differential diagnosis. In this context, cathepsin K is a 
significant immunohistochemical marker, which always stains 
negative in other RCC subtypes. In contrast, positive staining 
is observed in approximately 60% of the Xp11 and almost all 
of the t(6:11) tRCC cases (10). The most sensitive and specific 
immunohistochemical marker for Xp11 tRCC is strong nuclear 
TFE3 immunoreactivity (6). Immunohistochemical staining with 
TFE3 was seen in all of the Xp11 tRCCs although with variable 
staining intensity (11). Similarly, there was mild positive staining 
with TFE3 in our case with immunohistochemistry. The use of a 
narrow immunohistochemical panel when making a differential 
diagnosis for RCC in daily practice may lead to false results 
(8). In the immunohistochemical differential diagnosis of these 
cases, staining negative with CK7 and positive with cathepsin 
K suggested Xp11 tRCC (3,8). Calio et al. (8) defined a useful 
immunohistochemical panel that included cathepsin K, CD68, 
CK7, CA9 and PAX8 and excluded CD10 and AMACR.

Since the MiT family tRCCs may display a highly variable 
morphology, it is not always possible to diagnose with 
immunohistochemical examinations. Analysis of genetic 
changes by FISH is the gold standard technique in these cases 
and makes it possible to evaluate the TFE3 and TFEB genes (12). 
In evaluation with FISH, TFE3 fluorescent signal was observed 
in 45-90% and 61-94% of the cells in Xp11 and t(6;11) tRCC, 
respectively (8). Moreover, higher fluorescent signal with TFE3 

in Xp11 tRCC, higher TFEB/VEGFA gene copy number and 
amplification were reported to be associated with the aggressive 
behaviour of the tumour (8).
Few studies evaluated VEGFR-targeted agents in metastatic 
tRCCs and reported objective response rates of up to 30%. 
Progression-free survival was (PFS) 7.1-8.2 months in these 
series (13). Reported PFS was four, three and four months in 
metastatic Xp11 tRCC cases treated with sunitinib, sorafenib and 
temsirolimus, respectively (11). In a retrospective study of 24 
patients treated with immune check-point inhibitors as a second 
or subsequent line treatment for metastatic tRCC, PFS was 2.5 
(1-40) months, and partial response was observed in 4 (16.7%) 
patients and stable disease in 3 (12.5%) (14). A recent study 
with cabozantinib, which is a multiple tyrosine kinase inhibitor 
(VEGFR, MET and AXL), was found to be effective and associated 
with downregulation of cathepsin K in tRCC (15).

Conclusion

Although, tRCCs are rare RCC subtypes, they may present a 
diagnostic problem. Definitive diagnosis is possible after surgical 
resection of the tumour by immunohistochemical analysis. 
If the diagnosis remains unclear after immunohistochemical 
examinations, genetic analyses can be performed with FISH.
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Introduction

Granulomatous orchitis is a rare disease with mixed chronic 
and granulomatous inflammation. Tuberculosis, brucellosis, 
actinomycosis, and sarcoidosis are known aetiological factors. 
Idiopathic granulomatous orchitis (IGO), an inflammatory 
condition of the testis of unknown aetiology, is rarely encountered 
(1). Since the ultrasonographic image demonstrated diffuse 
hypoechoic or focal hypoechoic areas, it is confused with 
malignancy. Therefore, patients often undergo orchiectomy, and 
IGO is diagnosed only through histopathological examination 
(2).

Case Presentation

A 52-year-old man with testicular swelling was referred to 
the urology clinic. A palpable mass was detected by physical 
examination. Ultrasonography revealed a solid heterogeneous 
mass suspected as a malignancy in the right testes. On 
biochemical examination, beta human chorionic gonadotropin, 
alpha-fetoprotein and lactate dehydrogenase levels were within 
their normal range. The patient underwent elective orchiectomy.

On macroscopic examination, the right testicle contained 
an exophytic mass which, upon dissection, demonstrated a 
necrotic nodule measuring 2.5×1.5×1.5 cm3 (Figure 1A). The 
whole lesion was examined. On microscopic examination, the 

testicle showed multiple necrotising granulomas and rete testis 
hyperplasia (Figure 1B). There was granulomatous inflammation 
accompanied by an inflammatory infiltrate consisting of 
plasma cells and lymphocytes that destroyed the testicular 
structure (Figure 2A, B), which was accompanied with rete 
testis hyperplasia (Figure 3). Microorganisms were not seen 
in periodic acid-Schiff (PAS) and Ziehl-Neelsen (EZN) staining. 
Burned-out/regressed germ cell tumours were excluded with 
immunohistochemical study. The histopathological diagnosis 
was chronic necrotising granulomatous orchitis. The patient 
underwent clinical, serological and radiological tests after 
pathological diagnosis, but no potential factor was detected.

Discussion 

IGO most commonly occurs at age 50-70 years, although 
cases have been reported in all ages (2). IGO can be acute or 
chronic. In the acute form, patients present with sudden onset 
of pain, while in the chronic form, they present with unilateral 
scrotal swelling. Patients can also present with fever, haematuria, 
dysuria and hydrocele (3).

The aetiology of IGO is not known exactly, but it is thought 
to be related to trauma. Additionally, autoimmune diseases 
and infections have been associated with IGO (2). IGO can 
clinically mimic malignancy. Testicular trauma, surgery, history 
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of tuberculosis and urinary tract and epididymis infections may 
raise clinical suspicion for IGO (4).

Distinguishing IGO from malignancy is extremely challenging 
because of the destruction of the testicular tissue, as shown in 
ultrasonography. Therefore, orchiectomy is often performed 
(2). On histopathological examination, the granulomatous 
inflammatory infiltrate consisting of plasma cells and 
lymphocytes invade the seminiferous tubules and germ cells 
degenerate. Fibrosis develops in the later period (5).

Inflammatory and infectious factors should be considered 
in the differential diagnosis. The most common cause of 
granulomatous inflammation is tuberculosis. The presence 
of granulomas with caseification necrosis accompanied by 
Langhans-type giant cells and the presence of microorganisms 
in the acid-fast histochemical staining suggest tuberculosis 
(6). Other factors in the differential diagnosis are syphilis, 
leprosy, brucella and fungal infections. In these factors, the 

specific morphological appearance of granulomas; presence of 
microorganisms in histochemical stains such as Warthin-Starry, 
EZN and PAS; and clinical laboratory findings are helpful in the 
diagnosis (7). Sarcoidosis that rarely involves the genitourinary 
system should be also considered. Non-caseating granulomas, 
minimal lymphocytic infiltration, Schauman basophilic, 
asteroid bodies and systemic involvement in patients support 
the diagnosis of sarcoidosis (8). Granulomatous seminoma on 
histopathological examination should also be considered in the 
differential diagnosis. The presence of intratubular germ cell 
neoplasia, immunohistochemical presence of a tumour such as 
OCT3/4 and CD117 and placental alkaline phosphatase are also 
helpful in the differential diagnosis (9). Malignant lymphoma 
is another neoplasia that should be included in the differential 
diagnosis. In IGO, lymphoma is excluded if the inflammatory 
infiltrate is not monotonous and shows polyclonal pattern on 
immunohistochemical staining and partially preserved tubular 
structure of the testis (10).

In the present case, malignancy was considered following 
clinical and ultrasonographic examinations. Histopathologically, 
the granuloma structure specific to infectious agents was not 
observed, and organisms were not detected histochemically. 
On morphological examination, burned-out/regressed 
germ cell tumour was not considered and was supported by 
immunohistochemical studies. Thus, the present case was 
evaluated as IGO after all other causes were excluded. Moreover, 
rete testis hyperplasia was present. Rete testis hyperplasia is a 
non-neoplastic lesion that mimics a malignancy of unknown 
aetiology (11). The accompanying rete testis hyperplasia in our 
case may be due to degeneration resulting from granulomatous 
inflammation.

Radiologically, granulomatous orchitis can be confused with 
malignancy. Thus, sufficient samples should be taken to exclude 
malignancy. IGO can be diagnosed after excluding all possible 
causes of granulomatous orchitis. 
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Figure 1. A: Macroscopic view of the testicle which demonstrated a necrotic 
nodule. B: Microscopic view of the normal testicular tissue on the right and 
lesion area on the left (haemotoxylin and eosin staining, ×40)

Figure 2. A: Multiple necrotising granulomas (hematoxylin and eosin staining 
(HE), ×100). B: Multiple granuloma structures (HE, ×200). C: Granuloma 
structure accompanied by an inflammatory infiltrate (HE, ×200)

Figure 3. Rete testis haemotoxylin (HE, ×100)
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