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Instructions to Authors

1. General Information

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

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

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

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

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

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

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 Authorship Statement, Copyright
Transfer, Financial Disclosure, and Acknowledgment Permission form
available in (www.uroonkolojibulteni.com).

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

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

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

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

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

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

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

2. Manuscript Submission

Manuscripts are submitted online at www.uroonkolojibulteni.com.

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

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

3. Peer-Review Process

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

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

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

4, Editorial Policies

Scientific Responsibility

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



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

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

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

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

Abbreviations

Use only standard abbreviations. Avoid abbreviations in the title and abstract.
The full term for an abbreviation should precede its first use in the text, unless
it is a standard abbreviation. Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned.

Units of Measurement

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

Statistical Evaluation

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

Language

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

5. Article Types

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

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

12-point type in Times Roman or Arial font.

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

1) Title,

2) Abstract and keywords (Turkish and English),

3) Main text,

4) Acknowledgements (optional),

Instructions to Authors

5) References,

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

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

A. Original Research Articles

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

Content:

- Title

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

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

- Materials and Methods/Patients and Methods

- Results

- Discussion

- Study Limitations

- Conclusion

- Acknowledgements

- References

- Tables/Figures

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

STARD checklist for the reporting of studies of diagnostic accuracy
(Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM,
et al., for the STARD Group. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Ann Intern Med
2003;138:404.) (http://www.stard-statement.org/);

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

Figure Legends

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

B. Case Reports

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



Instructions to Authors

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

Content:

- Title

Abstract (limited to 150 words, unstructured

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

Case Presentation

Discussion

References

Tables/Figures

Figure Legends

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

C. Review Article

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

Content:

- Title

Abstract (maximum 250 words; without structural divisions;

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

Main Text

Conclusions

Tables/Figures

Figure Legends

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

D. Literature Review

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

E. Editorial Commentary

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

F. Letters to the Editor

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

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

6. Manuscript Preparation

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

A. Title Page

The title page should include the following:

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

Authors’ names and institutions

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

Any grants or financial support received for the paper

B. Abstract and Keywords

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

C. Main Text

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

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

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

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

Conclusion: The conclusion of the study should be highlighted.

D. Acknowledgements

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

E. References

The author is responsible for the accuracy of references. Cite references
in the text with numbers in parentheses. All authors should be listed
if four or fewer, otherwise list the first three authors and add et al.
Number references consecutively according to the order in which they
first appear in the text. Journal titles should be abbreviated according
to the style used in Index Medicus (consult List of Journals Indexed in
Index Medicus).

Examples for writing references:

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



Example:

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

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

Example:

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

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

F. Figures and Tables

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

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

Instructions to Authors

Figures: Authors should number figures according to the order in which
they appear in the text. Figures include graphs, charts, photographs,
and illustrations. Each figure should be accompanied by a legend.
Figures should be submitted as separate files, not in the text file. Image
files must be cropped as close to the actual image as possible. Pictures/
photographs must be in color, clear and with appropriate contrast to
distinguish details. Figures, pictures/photographs must be uploaded as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm in width
and scanned at 300 resolution).

7. Manuscript Submission

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

The Bulletin of Urooncology only accepts electronic manuscript
submission at the web site www.uroonkolojibulteni.org.
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Reflection of Adjuvant Treatment Approaches for Early
Stage Testis Tumors in Our Clinic

® ismail Selvi MD', ® Erdem Oztiirk MD', ® Taha Numan Yikilmaz MD', @ Nurullah Hamidi MD?, ® Halil Basar MD'

"University of Health Sciences, Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Clinic of Urology, Ankara, Turkey
2Ankara Atatiirk Training and Research Hospital, Clinic of Urology, Ankara, Turkey

Abstract |

Objective: Treatment modalities applied after orchiectomy in early-stage germ cell tumors (GCTs) include significant changes in each new study. In
this study we reevaluated the treatment approaches used in our hospital between 2010-2014 according to current guidelines.

Materials and Methods: We retrospectively evaluated the oncologic treatments and follow-up data of 32 patients who underwent radical orchiectomy
between January 2010 and December 2014 due to testicular tumor and were diagnosed with early stage GCT in the Urology Clinic of Dr. Abdurrahman
Yurtaslan Ankara Oncology Training and Research Hospital of University of Health Sciences.

Results: Of 19 patients diagnosed with stage 1 seminomas, 3 patients in the low risk group were followed. Of 4 patients who received single-dose
carboplatin therapy, 2 were at low risk and 2 were at high risk. Therefore, 2 patients at low-risk had overtreatment. Twelve patients were treated
with radiotherapy (RT) that was no longer recommended in guidelines after 2014. Two patients in the low risk group of stage 1 non-seminoma were
followed. One of them had recurrence at 12 months, and received 3 cycles of bleomycin + etoposide + cisplatin (BEP) according to current guidelines.
Four patients with stage 1 non-seminoma underwent 2 cycles of BEP because they were considered at high risk. These patients are now recommended
to receive 1 cycle BEP according to the current guidelines. While 4 patients with stage 1 mixed GCT were followed because of low risk, one patient
was administered 2 cycle of BEP based on the old guidelines, at that time because of high risk. In the seminoma group that was administered RT, acute
myeloblastic leukemia and oligospermia toxicity were detected, but these were not observed in the carboplatin group. One of high-risk non-seminoma
patients who received 2 doses of BEP developed Myelodysplastic syndrome.

Conclusion: Early-stage GCTs have high cancer-specific and overall survival rates with appropriate treatment approaches. Although there are still
controversial issues regarding their management, treatment approaches are changing with each study. Therefore, it is crucial to remain informed
about current international guidelines and new scientific studies.

Keywords: Adjuvant treatments, early stage, current guidelines, radical orchiectomy, testicular tumor

Introduction 2.5%, with 0.6% of these being synchronous tumors and 1.9%
being metachronous contralateral tumors (1).

Testicular cancer accounts for 1-1.5% of all cancers in men and 14 yast majority (90-95%) of testicular tumors are GCTs. The
5% of male urological malignancies. It is usually seen between o 0 mon histological type of GCT is seminoma (55%)

the ages of 15 and 35. In the USA, it is the most common \ hich peaks between the ages of 30-40 years. Non-seminomas
malignancy among men aged 20-40 years and the second most -+ for 40% and peak between the ages of 20-30 years

common malignancy after Ieukgmia among adolescents ageq (2). Stage 1 seminomas comprise the majority (80-85%) of
15-19 years. The prevalence of bilateral germ cell tumor (GCT) is 76 diagnosed in daily practice (3,4). The 10-year overall
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survival (OS) rates for stage 1, which is considered early stage,
are over 95%.

The primary treatmentis inguinal orchiectomy, and postoperative
treatment methods vary depending on the tumor’s stage
and histopathological type. Postoperative treatment options
include long-term active surveillance, radiotherapy (RT),
and chemotherapy (CT) for stage 1 seminomas and CT,
retroperitoneal lymph node dissection (RPLND), and active
surveillance for stage 1T non-seminomas; however, the strength
of these recommendations has changed continuously (1).

In this study, we aimed to present the treatment approaches
used in our clinic after radical orchiectomy for seminomas and
non-seminomas in patients with early testicular cancer and to
discuss these in light of the updated 2017 guidelines of the
European Association of Urology (EAU).

Materials and Methods

We retrospectively reviewed the pathology and radiological
imaging results of 77 patients who underwent radical
orchiectomy due to testicular tumor in the Urology Clinic of
Dr. Abdurrahman Yurtaslan Ankara Oncology Training and
Research Hospital of University of Health Sciences between
January 2010 and December 2014. Because the study was a
retrospective data analysis, ethics committee approval was not
sought. The patients were given information about the study
and informed postoperatively that their oncological data such
as the recurrence, and overall survival would be evaluated
without using their names. Of the 77 patients screened, we
included the oncological treatment and follow-up data of 32
patients who had early testicular tumors (stage 1) according to
clinical staging. The stage 1 patients were evaluated in terms of
age at diagnosis, tumor histopathology, postoperative follow-

up, RT and CT received, occurrence of relapse during follow-up,
treatment received for relapse, mean follow-up period, disease-
free survival (DFS), and OS. We aimed to evaluate changes in
adjuvant therapy approaches by comparing the treatments
administered to each patient during the study period to the
adjuvant therapy currently recommended according to the risk-
based treatment options in the current EAU guidelines.

Results

GCTs were detected in 69 of the 77 patients who underwent
inguinal orchiectomy for a diagnosis of testicular tumor. Of
these patients, 32 were stage 1, 4 were stage IS, 9 were stage 2,
and 24 were stage 3. The 32 patients who had stage 1 testicular
cancer were included in the study.

The mean age of these patients was 32.6£10.61 (8-60) years.
Nineteen patients (54.9%) had pure seminoma (17 classical,
1 anaplastic, 1 spermatocytic), 7 patients (21.8%) had non-
seminoma tumors, and 6 patients (18.8%) had mixed GCTs.
Two patients (6.25%) had bilateral synchronous stage 1
seminomas. Tumors were located on the left side in 10
patients (31.2%), on the right side in 20 patients (62.5%), and
bilaterally in 2 patients (6.25%). The distribution of the patients
based on their histopathological features is presented in Table 1.
Mean tumor size was 4.48+2.04 (1.2-9) cm. Intratubular germ
cell neoplasia was detected in 17 patients (40.47%).

Nine patients (28.12%), including 3 with seminoma, 2 with
non-seminoma, and 4 with mixed GCTs were scheduled for
follow-up. Of these 9 patients, 1 patient with a seminoma and
1 patient with a mixed GCT did not attend follow-up regularly.
Recurrence was detected at 12 months in 1 patient with
non-seminoma. This patient underwent CT with 3 cycles of
bleomycin + etoposide + cisplatin (BEP) protocol and exhibited

Table 1. Distribution of stage 1 germ cell tumor patients according to histopathology, adjuvant treatment, disease-free survival, and overall
survival

Seminoma Non-seminoma Mixed Total
Patient number, n 19 7 6 32
Follow-up, n 3 2 4 9
Recurrence (+) - 1 ; 1
Recurrence (-) 2 1 3 6
No follow-up 1 1 2
RT, n 12 - 12
Recurrence (+) - - -
Recurrence (-) 11 - 11
No follow-up 1 - 1
Single-dose carboplatin, n 4 - 4
Recurrence (+) 1 - 1
Recurrence (-) 3 - 3
No follow-up - - -
BEP n - 4 1 5
Recurrence (+) - - - -
Recurrence (-) - 4 - 4
No follow-up - 1 1
Refused treatment, n - 1 1 2
DFS, (months)-mean 64.9416.45 26.27+6.14 361+6.14 48.2919.74
OS, (months)-mean 68.1118.01 31.36+5.24 38+7.12 48.73+10.07
DFS: Disease-free survival, OS: Overall survival, BEP: Bleomycin + etoposide + cisplatin, RT: Radiotherapy
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no recurrence in the following 12-month follow-up period.
The mean follow-up period of the other 6 patients who were
followed was 40+10.7 (32-64) months and no recurrence was
observed.

Twelve patients with seminoma (37.5%) were treated with
RT. Although 1 of these patients was lost to follow-up after RT,
the other 11 exhibited no recurrence during the mean follow-
up period of 64+11.8 (28-76) months. Five of the 12 patients
underwent RT of 20 Gy in 10 fractions to the lymph nodes in
the paraaortic region and ipsilateral pelvis (hockey stick field),
while the other 7 patients were treated with RT of 20 Gy applied
unilaterally to the paraaortic region. Of the 11 patients followed
after RT, 1 patient developed acute myeloblastic leukemia (AML)
thought to be secondary to RT at 57 months. Oligospermia
developed postoperatively in 2 patients and showed no
improvement even at 70 months after RT.

As adjuvant CT, 4 patients (12.5%) received a single dose of
carboplatin because they had stage 1 seminomas, whereas
5 patients (15.6%) with non-seminomas and mixed GCTs
received BEP One of the patients who received a single dose
of carboplatin had bilateral seminomas, developed recurrence
at 23 months, and subsequently underwent 4 cycles of BEP
One of the 5 BEP-treated patients was not followed after CT,
but no recurrence was observed in the other 4 patients during
a mean follow-up period of 52+23.12 (18-76) months. Only 1
patient (25%) developed Myelodysplastic syndrome (MDS) at
72 months.

With the exception of the patient who developed AML and 2
patients with persistent oligospermia, no acute or late severe
(grade >2) toxicity was observed in any of the patients in the
other groups. Mean DFS of the patients was 48.29+9.74 (21-
60) months and OS was 48.73+10.07 (24-64) months (Table 1).

Table 2 shows the comparison of the adjuvant therapies
provided to these patients at our clinic between January 2010
and December 2014, as determined in our retrospective
analysis, and the adjuvant therapies recommended in the EAU
2017 updated guidelines.

Discussion

Seminomas have an occult metastasis rate of 10-15% and
systemic recurrence rate of 1-4% after retroperitoneal therapy
(5). Poor prognostic factors for relapse in seminoma are a
primary tumor size larger than 4 cm and the presence of rete
testis invasion.

Twenty years ago, RT administered as a dog-leg field to the
retroperitoneal and ipsilateral pelvic lymph nodes as adjuvant
therapy for stage 1 seminomas had a success rate of 95% (6),
with post-RT relapse rate <5-10%. Disease-specific survival
reached 100% with BEP administered at relapse (7). In later
years, evidence showing that single-dose carboplatin provided
similar oncological outcomes with fewer side effects led to RT
losing favor as a first-line treatment (8).

Since 2014, the EAU guidelines have no longer recommended
adjuvant RT for stage 1 seminomas due to the long-term risks
of RT in terms of cardiovascular toxicity (9.6% of patients within
5-8 years), gonadal toxicity (8% permanent oligospermia), and
secondary malignant neoplasm (18% risk in 25 years, most
commonly leukemia) (9).

In the present study, treatment planned before 2014 for the
12 seminoma patients included RT of 20 Gy delivered in 10
fractions in a hockey-stick field to the paraaortic and ipsilateral
pelvic lymph nodes in 5 patients, and 20 Gy RT applied
unilaterally to the paraaortic area in 7 patients. If treatment
were planned for these 12 patients today, none would undergo
RT (Table 2).

Single-dose carboplatin began to appear in guidelines as an
A-level recommendation in 2010 because it provided the same
oncological efficacy as RT with fewer side effects (10). As of
2014, the EAU guidelines prioritized active surveillance for stage
1 seminoma and recommended single-dose carboplatin in the
presence of risk factors (9). According to Ondrusova et al. (11),
recurrence is detected in the retroperitoneum after adjuvant
single-dose carboplatin in 9.1% of patients, but that a cure
can be achieved in these cases with 3 doses of BER Chau et al.

European Association of Urology 2017 updated guidelines

Table 2. Comparison of the adjuvant therapies provided to the study patients and the adjuvant therapies recommended in the

Stage 1 GCT groups

Adjuvant treatment given

Adjuvant treatment recommended
in EAU 2017 guideline

Low-risk seminoma

Unilateral RT to the paraaortic area (n=6)
Single-dose carboplatin (n=2)
Follow-up (n=3)

Follow-up (n=6)
Follow-up (n=2)
Follow-up (n=3)

High-risk seminoma

Unilateral RT to the paraaortic area (n=1)

RT in hockey-stick field (unilateral paraaortic area +
ipsilateral pelvic bone) (n=5)

Single-dose carboplatin (n=2)

Single-dose carboplatin (n=1)
Single-dose carboplatin (n=5)
Single-dose carboplatin (n=2)

Low-risk non-seminoma

Follow-up (n=2)

Follow-up (n=2)

Recurrence of low-risk non-seminoma during follow-up

3 cycles of BEP (n=1)

3 cycles of BEP (n=1)

High-risk non-seminoma

2 cycles of BEP (n=4)

1 cycle of BEP (n=4)

Low-risk mixed GCT

Follow-up (n=4)

Follow-up (n=4)

High-risk mixed GCT

2 cycles of BEP (n=1)

1 cycle of BEP (n=1)

GCT: Germ cell tumor, RT: Radiotherapy, BEP: Bleomycin + etoposide + cisplatin, EAU: European Association of Urology
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(12) claimed that the timing of CT does not affect oncological
outcomes, but in practice they recommend initiating CT within
the first 60 days after orchiectomy.

In our study, single-dose carboplatin was administered to
4 patients with stage 1 seminomas. Two of these patients
were low-risk, and active surveillance would have been more
appropriate as an initial management strategy according to
current guidelines (Table 2).

The growing trend toward active surveillance stems from the
fact that patients under active surveillance have a relapse rate of
15-20% and these cases can be treated effectively with RT or CT.
The average time to relapse during active surveillance is 12-18
months, though 29% of relapses occur after longer intervals
(13). In light of these data, active surveillance was included as
a level B recommendation in guidelines starting in 2010 (10).
Since 2014, the EAU guidelines endorse active surveillance as a
level A recommendation for stage 1 seminoma (9). The effect
of these risk factors (rete testis invasion and tumor size) on
oncological outcomes is still debated (14,15,16,17).

In our study, only 3 of the 19 stage 1 seminoma cases was
followed with active surveillance. However, based on current
knowledge, this approach could have been applied with 8
other low-risk patients. It can be concluded that single-dose
carboplatin in 2 and RT in 6 of those 8 patients was unnecessary
(Table 2).

In the literature, secondary malignancies (predominantly
leukemia, as well as renal, lung, and pancreatic cancers and
neurofibrosarcoma) are reported at a rate of 5-8% in patients
with stage 1 seminomas who have undergone RT (18). Similarly,
in our study, AML was observed in 1 patient (9%) after RT, while
no secondary malignancy was observed in the carboplatin or
active surveillance groups. While it is reported that fertility rates
improve 5 years after adjuvant RT and that 8% of patients have
permanent oligospermia, we found that 2 patients (18%) in our
study experienced persistent oligospermia even after 70 months
as late toxicity. This toxicity was not observed in the carboplatin
and active surveillance groups.

While one-third of non-seminomas are diagnosed at stage
1, more than 30% of these have occult metastasis at time of
diagnosis and 30% will recur without additional treatment.
The most important prognostic indicator for occult metastasis
in this group is the presence of lymphovascular invasion (LVI).
Approximately 33% of all patients with stage 1 non-seminomas
have LVI (19). Other important prognostic risk factors are
a proliferation rate >70% and percentage of embryonal
carcinoma >50%. In the presence of LVI, relapse occurred in
14-22% and metastasis developed in 48% of patients who did
not receive postoperative adjuvant therapy (20).

The 20-year long-term relapse rate of patients under active
surveillance is 27-30% (21). Eighty percent of these relapses
occur within the first 12 months, 12% occur in the second
year, 6% occur in the third year, and the rate falls to 1%
in the 4 and 5% years (21). In this group, 5 years of close
follow-up is imperative as routine practice (22). Computed
tomography done at 3 and 12 months is very valuable. It has
been determined that computed tomography using a low-dose
protocol, which reduces the risk of secondary malignancy due
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to radiation exposure through frequent computed tomography
scans, reduces the risk of radiation by 55% (23).

In our study, 2 low-risk patients from the 7 patients with stage
1 non-seminomas were managed with active surveillance. Only
1 patient had relapse at 12 months and received 3 cycles of
BEP Although this treatment approach was implemented before
2014, it still complies with current guidelines (Table 2).

Two-dose BEP CT has been recommended for many years to
reduce the risk of relapse in the presence of LVI. In a Swedish
and Norwegian Testicular Cancer Group (SWENOTECA) study
carried out in 2009, it was shown that single-dose BEP therapy
in the presence of LVI reduced relapse to 2.3% over 8.1 years
of follow-up and caused fewer side effects (14), and BEP was
subsequently included as a level A recommendation in EAU
guidelines as of 2014. Three or 4 doses of BEP is recommended
for relapses occurring after single-dose BEP (24).

These patients may experience pulmonary toxicity (pneumonitis,
pulmonary fibrosis, etc.) due to bleomycin, which can be fatal
in 1-3% of patients (25). There may be a 3.1-fold higher risk of
cardiovascular disease (myocardial infarction, coronary artery
disease, etc.) compared to the normal population after BEP
administration (26). Although Chamie et al. (27) reported
higher risk of secondary solid malignancy due to CT some
studies report a 0.5-1% risk of hematological malignancy as
a result of high-dose etoposide (28). The adverse effect of
cisplatin-based CT on fertility and sexual function is not yet
known (29).

In our study, 4 patients with stage 1 non-seminomas were
treated with 2 doses of BEP because they were considered high
risk. These patients were treated before the latest changes in
the guidelines. Had they been diagnosed today, they would
be candidates for a single-dose BEP protocol (Table 2). In only
1 of these 4 patients (25%), MDS appeared as a secondary
hematologic malignancy at 72 months. This rate seems to be
high due to the low number of patients and short follow-up
times, and since there was no group in our study that received
single-dose BER, we were unable to compare the relative effect
of receiving 1 and 2 doses of BEP.

In a 2008 study by the German Testicular Cancer Study Group,
the 2-year DFS rate was 99.41% in the group that received
single-dose BEP and 92.37% in the RPLND group (30).
Therefore, although RPLND is the most common treatment for
stage 1 non-seminoma in the USA, is recommended as first-line
treatment for high-risk patients in current EAU guidelines, and
it is less effective than CT with single-dose BEP Similar to the
EAU guidelines, none of the 7 patients with stage 1 seminomas
underwent RPLND in our study (Table 2).

Due to their non-seminoma component, mixed GCTs are also
treated like non-seminomas. Four of the 6 patients with stage
1 mixed GCTs in our study were followed because they were
considered low-risk, while 1 high-risk patient received 2 cycles
of BEP based on previous guidelines (Table 2).

The other patient refused treatment and was not followed
(Table 1). For non-seminomas and GCTs with vascular invasion
(VI), single-dose BEP is the first-line treatment, and follow-up or
RPLND are alternative options. In the absence of VI, follow-up
is preferred, and single-dose BEP or RPLND are recommended
as alternative options.
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In the field of urooncology, new research can lead to drastic
and frequent changes, especially in post-orchiectomy treatment
approaches for stage 1 testicular tumors. This is clearly
demonstrated by the fact that most treatment approaches
implemented correctly with the patients in our study according
to the guidelines of seven years ago are now obsolete. Our
results support the prevailing view that carboplatin for stage
1 seminomas is safer than RT in terms of late cardiovascular
toxicity, gonadal toxicity, and secondary malignant neoplasm;
however, the results of long-term follow-up are needed to
confirm this.

Study Limitations

The limitations of study include short follow-up periods, a small
patient population, and the retrospective design of the study.
The new treatment schemes presented in the EAU guidelines
after 2014 indicate similar cancer survival rates with fewer side
effects. However, prospective studies involving larger numbers
of patients followed for longer periods will provide a more
realistic view of the effects of the existing guidelines on toxicity
and patient survival.

Conclusion

With current treatment approaches, testicular tumors detected
in the early stage have a high likelihood of being cured and
show low relapse rates. Although postoperative follow-up
and adjuvant therapy options vary depending on the tumors’
histopathology and risk factors, OS rates are quite high. Due
to these excellent survival rates and the possible side effects of
adjuvant therapy, less toxic treatment options are also preferred
in the current EAU guidelines, and treatment protocols can
change nearly every year. Therefore, it is essential in clinical
practice that every center that deals with testicular tumors stays
informed about emerging studies and guidelines.
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Amag: Erken evre germ hicreli timorlerde (GHT) orsiektomi sonrasi
uygulanabilecek tedavi yaklasimlari her yeni calismada onemli degisiklikler
icermektedir. Biz de hastanemizde 2010-2014 yillari arasinda uygulanmis
olan tedavi yaklagimlarini giincel kilavuzlar esliginde yeniden degerlendirip
sunmayi planladik.

Gereg ve Yontem: Ocak 2010-Aralik 2014 yillar arasinda Saghk Bilimleri
Universitesi Dr. Abdurrahman Yurtaslan Ankara Onkoloji Egitim ve Arastirma
Hastanesi Uroloji Klinigi’'nde testis timaori nedeniyle radikal orsiektomi yapilan
hastalardan erken evre (evre 1) GHT saptanan 32 hastanin onkolojik tedavi ve
takip verilerini retrospektif olarak degerlendirdik.

Bulgular: Evre 1 seminom saptanan 19 hastadan disiik risk grubundaki 3
hasta A diizeyinde onerilen izlem protokoliine alindi. Tek doz karboplatin
tedavisi uygulanan 4 hastanin ikisi dusuik risk, ikisi ytksek risk grubundaydi. Bu
nedenle dustik riskli iki hastaya fazla tedavi uygulanmis oldu. 2014’ten bu yana
artik kilavuzlarda yeri olmayan radyoterapi (RT) ise 12 hastaya uygulandi. Evre
1 nonseminom saptanan diisiik risk grubundaki 2 hasta izlem protokoliine
alindi, hastalarin birinde 12. ayda niiks gelisti ve glincel kilavuzlara uygun
olarak 3 kiir bleomisin + etoposid + sisplatin (BEP) protokolii uygulandi. Evre
1 nonseminom 4 hastaya ise yiksek risk grubunda oldugu icin iki kir BEP
uygulandi. Bu 4 hasta glincel kilavuza gore tek kiir BEP protokoliine adaydir.
Evre 1 miks GHT tanisi olan 4 hasta diisik risk grubunda oldugu icin izleme
alinirken, birine yiiksek risk grubunda oldugu icin o donemki eski kilavuz
bilgilerine dayanilarak 2 kir BEP uygulandi. RT alan seminom hastalarinin
birinde 57. ayda akut miyeloblastik 16semi, ikisinde 70. ayda diizelmeyen
oligospermi toksisite olarak saptanirken; karboplatin grubunda bu durum
izlenmedi. Iki doz BEP alan yiiksek riskli nonseminom hastalarinin birinde
72. ayda Miyelodisplastik sendrom gelisirken; yeni kilavuzlarda bu grup icin
onerilen tek doz BEP uygulanmig hastamiz olmadigindan, BEP dozlarinin ge¢
doénem toksisiteye etkisi agisindan bir karsilastirma yapilamadi.

Sonug: Erken evre GHT'ler uygun tedavi yaklagimlari ile yiiksek kansere 6zgu
sagkalim ve %100’U bulan genel sagkalim oranlarina sahiptir. Tedavide halen
tartismall konular yer alsa da, her yeni calisma ile tedavi yaklagimi farkl bir
boyutta sekillenmektedir. Uluslararasi gilincel kilavuzlarin ve yeni bilimsel
calismalarin takibi bu anlamda olduk¢a Gnemlidir.

Anahtar Kelimeler: Adjuvan tedaviler, erken evre, giincel kilavuzlar, radikal
orsiektomi, testis timori

Abstract

Objective: Treatment modalities applied after orchiectomy in early-stage
germ cell tumors (GCTs) include significant changes in each new study. In
this study we reevaluated the treatment approaches used in our hospital
between 2010-2014 according to current guidelines.

Materials and Methods: We retrospectively evaluated the oncologic
treatments and follow-up data of 32 patients who underwent radical
orchiectomy between January 2010 and December 2014 due to testicular
tumor and were diagnosed with early stage GCT in the Urology Clinic of Dr.
Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital of
University of Health Sciences.

Results: Of 19 patients diagnosed with stage 1 seminomas, 3 patients in
the low risk group were followed. Of 4 patients who received single-dose
carboplatin therapy, 2 were at low risk and 2 were at high risk. Therefore,
2 patients at low-risk had overtreatment. Twelve patients were treated
with radiotherapy (RT) that was no longer recommended in guidelines
after 2014. Two patients in the low risk group of stage 1 non-seminoma
were followed. One of them had recurrence at 12 months, and received
3 cycles of bleomycin + etoposide + cisplatin (BEP) according to current
guidelines. Four patients with stage 1 non-seminoma underwent 2 cycles
of BEP because they were considered at high risk. These patients are now
recommended to receive 1 cycle BEP according to the current guidelines.
While 4 patients with stage 1 mixed GCT were followed because of low risk,
one patient was administered 2 cycle of BEP based on the old guidelines, at
that time because of high risk. In the seminoma group that was administered
RT, acute myeloblastic leukemia and oligospermia toxicity were detected,
but these were not observed in carboplatin group. One of high-risk non-
seminoma patients who received 2 doses of BEP developed Myelodysplastic
syndrome.

Conclusion: Early-stage GCTs have high cancer-specific and overall survival
rates with appropriate treatment approaches. Although there are still
controversial issues regarding their management, treatment approaches are
changing with each study. Therefore, it is crucial to remain informed about
current international guidelines and new scientific studies.

Keywords: Adjuvant treatments, early stage, current guidelines, radical
orchiectomy, testicular tumor

Yazisma Adresi/Address for Correspondence: Dr. ismail Selvi, Saglik Bilimleri Universitesi, Dr. Abdurrahman Yurtaslan Ankara Onkoloji Egitim ve Arastirma Hastanesi,
Uroloji Klinigi, Ankara, Tiirkiye E-posta: ismselvi33@hotmail.com ORCID-ID: orcid.org/0000-0003-3578-0732
Gelis Tarihi/Received: 05.01.2018 Kabul Tarihi/Accepted: 10.02.2018

©Telif Hakki 2018 Uroonkoloji Dernegi / Uroonkoloji Biilteni Galenos Yayinevi tarafindan basilmistir



Selvi ve ark.
Erken Evre Testis Timoriinde Adjuvan Tedavi Yaklagimlari

Giris

Testis kanseri, erkeklerde goriilen tim kanserlerin %1-1,5ini,
erkek Urolojik malignitelerinin ise %5’ini olusturmaktadir. Siklikla
15-35 yas arasinda gorilmektedir. ABD’de 20-40 yas arasi
erkeklerde en yaygin rastlanan malignite, 15-19 yas arasi
adolesanlarda ise l6semiden sonra gorilen ikinci en yaygin
malignitedir. Bilateral germ hiicreli tiimoérlerde (GHT) goriilme
orani %2,5 olup; bunun %0,6s1 senkron, %1,9’u ise metakron
kontrlateral timor seklindedir (1).

Testis timorlerinin %90-95'ini GHT olusturmaktadir. GHT'lerin
en sik gorilen histolojik tipi seminom (%55) olup, 30-40 yas
arasinda pik yaparlar. Nonseminomlarin ise goériilme orani %40
olup, 20-30 yas arasinda pik yaparlar (2). GHTlerin giinlik
pratikte, tani aninda en sik gorilen grubu (%80-85) evre 1
seminomdur (3,4). Erken evre olarak kabul edilen evre 1'de 10
yillik genel sagkalim (GSK) oranlar %95 lzerindedir.

Primer tedavi inguinal orsiektomi olup timoriin evresine ve
histopatolojik 6zelligine gore postoperatif donemde secilecek
tedavi yontemleri degismektedir. Evre 1 seminomda postop
donemde uzun yillar boyunca aktif izlem, radyoterapi (RT) ve
kemoterapi (KT); evre 1 nonseminomda ise KT, retroperitoneal
lenf nodu diseksiyonu (RPLND) ve aktif izlem uygulanan tedavi
secenekleri olarak yer almakla beraber, oneri dereceleri strekli
degisim gostermistir (1).

Bu calismamizda klinigimizdeki erken evre testis kanserleri
olgularinda, seminom ve nonseminom tiplerinde radikal
orsiektomi sonrasinda izlenmis olan tedavi yaklasimlarini
sunmayi ve Avrupa Uroloji Dernegdi (EAU) 2017 giincel kilavuzlari
esliginde yorumlamay: planladik.

Gereg¢ ve Yontem

Ocak 2010-Aralik 2014 yillari arasinda Saghk Bilimleri
Universitesi Dr. Abdurrahman Yurtaslan Ankara Onkoloji
Egitim ve Arastirma Hastanesi Uroloji Klinigi‘nde testis timéri
nedeniyle radikal orsiektomi yapilan 77 hastanin patoloji
ve radyolojik goriintileme sonuglarini retrospektif olarak
arastirdik. Calismaya dahil edilen tim hastalardan operasyon
icin bilgilendirilmis onam saglanmistir. Calisma retrospektif
oldugundan, etik kurul onayr alinmamakla beraber, Helsinki
Bildirgesi'ne uygun olarak tasarlanmistir. Mevcut hastalar
icerisinde klinik evrelemeye gore erken evre testis tumori
(evre 1) olan 32 hastanin onkolojik tedavi ve takip verilerini
calismamiza dahil ettik. Evre 1 hastalarda tani yasi, timor cap,
timor histopatolojisi, postoperatif donemde izlem, RT ve KT
seceneklerinden hangilerinin uygulandigini; takip stresinde
niks gelisip gelismedigini, niiks gelistiginde tedavi plani olarak
ne yapildigini; ortalama takip suresi, hastaliksiz sagkalim (HSK)
ve GSK sirelerini vererek inceledik. Giincel EAU kilavuzlarina
gore riske dayal tedavi secenekleri icerisinde su anda verilmesi
onerilen adjuvan tedavi seceneklerini, her hasta icin tedavi
verildigi donemle kiyaslayarak; adjuvan tedavi yonetiminde ne
gibi degisiklikler oldugunu karsilastirmay1 amagladik.

Bulgular

Testis timori tanisiyla yapilan 77 inguinal orsiektomi olgusunun
69’unda GHT bulundu. Bu olgulardan 32’si evre 1, 4’l evre 18,
9’u evre 2, 24’U evre 3 olarak evrelendirildi. Erken evre testis
kanseri olarak degerlendirilen 32 hasta calismaya dahil edildi.

Erken evredeki hastalarin yas ortalamasi 32,26+10,61 (8-60) idi.
On dokuz hasta (%54,9) pir seminom (17 klasik, 1 anaplastik, 1
spermatositik seminom), 7 hasta (%21,8) nonseminom, 6 hasta
(%18,8) ise miks GHT olarak degerlendirildi. iki hastada (%6,25)
bilateral senkron evre 1 seminom saptandi. TUmor yerlesimi 10
hastada (%31,2) sol, 20 (%62,5) hastada sagda iken, 2 hastada
(%6,25) ise bilateraldir. Hastalarin histopatolojik incelemelerine
gore dagiimi Tablo 1’ de verilmistir. TUmor boyutu ortalama
4,48+2,04 cm (1,2-9) idi. On yedi olguda (%40,47) intratiibller
germ hiicreli neoplazi saptandi.

Ug seminom, iki nonseminom ve dért miks GHT iceren 9 olgu
(%28,12) izleme alindi. Bu 9 olgu icerisinde bir seminom olgusu,
bir miks GHT olgusu takiplere diizenli devam etmezken; bir non
seminom olgusunda 12. ayda nuks gelisti. KT olarak 3 kir BEP
protokoll uygulanan bu hastada, sonraki 12 aylik takipte niks
gozlenmedi. izleme alinan diger 6 hastada ortalama izlem siresi
40+£10,7 ay (32-64 ay) olup niiks gorilmedi.

On iki seminom olgusu (%37,5) RT ile tedavi edildi; bu
olgulardan biri RT sonrasi takipsiz kalirken, diger 11 olguda
4+11,8 aylk (28-76 ay) ortalama takip siresi boyunca niiks
saptanmadi. On iki olgunun 5‘inde hokey sopasi seklinde
paraaortik alan ve ipsilateral pelvisteki lenf nodlarina 20 Gy RT
(10 fraksiyonda) uygulanirken, 7 hastada ise sadece unilateral
paraaortik alana 20 Gy RT uygulandi. RT sonrasi takip edilen 11
hastanin 1’inde 57. ayda RT’ye sekonder oldugu dustiniilen akut
miyeloblastik 16semi (AML) gelisti. iki hastada ise RT sonrasi 70
aylk bir siire gecmis olmasina ragmen, postoperatif donemde
gelisen oligosperminin diizelmemis oldugunu gozlemledik.

Adjuvan KT olarak 4 hastaya (%12,5) evre 1 seminom oldugu
icin tek doz karboplatin, nonseminom ve miks GHT olan
5 hastaya (%15,6) ise BEP protokoli uygulandi. Tek doz
karboplatin uygulanan hastalardan birinde bilateral seminom
mevcut olup bu hastada 23. ayda niiks gelismesi tizerine 4 kir
BEP uygulandi. BEP uygulanan 5 hastanin biri KT sonrasi takipsiz
kalirken, ortalama takip slresi 52+23,12 ay (18-76 ay) olan
diger 4 hastada niks izlenmedi. Sadece bir hastada (%25) 72.
ayda Miyelodisplastik sendrom (MDS) gelisti.

AML gelisen bir hasta ve diizelmeyen oligospermi gelisen
iki hasta disinda diger gruplardaki hicbir hastada akut ve
ge¢ donem ciddi (grade >2) toksisite gozlenmedi. Hastalarin
ortalama HSK sureleri 48,2949,74 ay (21-60 ay), GSK streleri
48,731£10,07 ay (24-64 ay) olarak hesaplandi (Tablo 1).

Retrospektif olarak inceledigimiz bu hastalara, klinigimizde Ocak
2010-Aralik 2014 yillar arasinda verilmis olan adjuvan tedaviler
ile EAU 2017 glincel kilavuzuna gore verilmesi 6nerilen adjuvan
tedavilerin karsilastiriimasi Tablo 2’de gosterilmistir.

Tartisma

Seminomlarda gizli metastaz orani %710-15, retroperitoneal
tedavi sonrasi sistemik niiks gelisme orani ise %71-4'tir (5).
Seminomda relaps acisindan kétl prognostik faktorler primer
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timor boyutunun 4 cm’den blyik olmasi ve rete testis
invazyonu varhgidir.

Yirmi yil once, evre 1 seminomlarin adjuvan tedavisinde
retroperitoneal ve ipsilateral pelvisteki lenf nodlarina kopek
bacagi (dog-leg) seklinde uygulanan RT’nin basari orani %95
iken (6); RT sonrasi gdzlenen relaps oranlari <%5-10'du. Relaps
durumunda verilen BEP ile hastalik spesifik sagkalim %100’G
bulmaktaydi (7). Sonraki yillarda tek doz karboplatinin daha az
yan etki ile benzer onkolojik sonuclar icermesinin gosterilmesi
nedeniyle RT tedavide ilk tercih 6zelligini yitirmistir (8).

RT’'nin ge¢ donemde olusturdugu kardiyovaskiler toksisite
(5-8 yil icinde hastalarin %9,6’sinda), gonadal toksisite (%8

kalici oligospermi) ve sekonder malign neoplazm (25 yil icinde
%18 risk, en sik 16semi gorilmekte) riskleri g6z 6niline alinarak;
2014'ten itibaren EAU kilavuzlarinda, evre 1 seminomda adjuvan
RT artik 6nerilmemektedir (9).

Bizim calismamizda ise tedavileri 2014'ten 6nce planlanmig
olan 12 seminom olgunun 5’inde hokey sopasi seklinde
paraaortik alan ve ipsilateral pelvisteki lenf nodlarina 20 Gy
RT (10 fraksiyonda) uygulanirken, 7 hastada sadece unilateral
paraaortik alana 20 Gy RT uygulandi. EGer bu 12 olguya bugiin
tedavi planlansaydi, hicbirine RT uygulanmayacakti (Tablo 2).

Tek doz karboplatinin RT'ye gore daha az yan etkiyle ayni
onkolojik etkinlikte olmasi sonucu 2010’da A diizeyinde Oneri

Tablo 1. Evre 1 germ hiicreli tiimorlii hastalarin histopatoloji, adjuvan tedavi, hastaliksiz sagkalim ve genel sagkalim siirelerine gore dagilimi

Seminom Non seminom Miks Toplam
Hasta sayisi, n 19 7 6 32
izlem, n 3 2 4 9
Nuiks (+) - 1 R 1
Niks (-) 2 1 3 6
Takipsiz 1 - 1 2
RT, n 12 - - 12
Niiks (+) - - - -
Niiks (') 11 - - 11
Takipsiz 1 R R 1
Tek doz karboplatin, n 4 - - 4
Niks (+) 1 - - 1
Niiks (-) 3 - - 3
Takipsiz - - - -
BEP n - 4 1 5
Niiks (+) - - - -
Niiks (-) - 4 - 4
Takipsiz - - 1 1
Tedaviyi istemeyen, n - 1 1 2
HSK (ay)-ortalama 64,9416,45 26,2716,14 3616,14 48,2919,74
GSK (ay)-ortalama 68,1148,01 31,365,24 38+7,12 48,73+10,07

HSK: Hastaliksiz sagkalim, GSK: Genel sagkalim, BEP: Bleomisin + etoposid + sisplatin, RT: Radyoterapi

Tablo 2. Klinigimizdeki evre 1 germ hiicreli tiimérlii hastalara verilmis olan adjuvan tedaviler ile Avrupa Uroloji Dernegi 2017 giincel
kilavuzuna gore verilmesi 6nerilen adjuvan tedavilerin karsilastiriimasi

Evre 1 germ hiicreli
tiimor gruplari

Verilmis adjuvan tedavi sekli

EAU 2017 kilavuzuna gore verilmesi
onerilen adjuvan tedavi sekli

Distk riskli seminom
Tek doz karboplatin (n=2)
izlem (n=3)

Unilateral paraaortik alana RT (n=6)

izlem (n=6)
izlem (n=2)
izlem (n=3)

Yiiksek riskli seminom

Tek doz karboplatin (n=2)

Unilateral paraaortik alana RT (n=1)
Hokey sopasi seklinde (unilateral paraaortik alan +
ipsilateral pelvik bilgeye) RT (n=5)

Tek doz karboplatin (n=1)
Tek doz karboplatin (n=5)

Tek doz karboplatin (n=2)

Distik riskli nonseminom izlem (n=2)

izlem (n=2)

Distik riskli nonseminomda 3 kir BEP (n=1)

izlem sonrasi niiks

3 kir BEP (n=1)

Yiiksek riskli nonseminom 2 kiir BEP (n=4)

1 kiir BEP (n=4)

Dustik riskli miks GHT izlem (n=4)

izlem (n=4)

Yiiksek riskli miks GHT

2 kiir BEP (n=1)

1 kiir BEP (n=1)

GHT: Germ hiicreli timaor, BEP: Bleomisin + etoposid + sisplatin, RT: Radyoterapi, EAU: Avrupa Uroloji Dernegi
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olarak kilavuzlarda yer almaya basladi (10). 2014'ten itibaren
EAU kilavuzlarinda evre 1 seminomda aktif izlem one ¢ikarak, tek
doz karboplatin risk faktort variginda onerilmeye baslandi (9).
Ondrusova ve ark.'na (11) gore, adjuvan tek doz karboplatin
sonrasi retroperitonda %9,1 oraninda saptanirken; bu hastalarda
3 doz BEP sonrasi kir saglamak mimkindur. Chau ve ark. (12)
KT’ye baslama suresinin onkolojik sonuclari etkilemedigini
belirtmekle beraber, pratik uygulamada orsiektomi sonrasi ilk 60
glin icerisinde KT’ye baslanmasini 6nermektedir.

Bizim calismamizda, evre 1 seminom olan 4 olguya tek doz
karboplatin uygulanmistir. Bu hastalardan ikisi distk riskli
olup bugiinku kilavuzlara gore ilk secenek olarak aktif izleme
alinmalari daha uygun olurdu (Tablo 2).

Aktif izlem uygulanan hastalarda relapsin %15-20 olarak
saptanmasi, relaps olmasi halinde RT veya KT ile basari
saglanabilmesi aktif izlemi ©ne c¢ikarmaya basladi. Aktif
izlemde relapsa kadar gecen ortalama sure 12-18 ay olup
relapslarin %29'u daha uzun siirede gerceklesmektedir (13). Bu
gelismeler 1s1ginda, 2010’da aktif izlem kilavuzlarda B diizeyinde
onerilmeye baslandi (10). 2014ten itibaren ise, EAU kilavuzlari
evre 1 seminomda aktif izlemi A diizeyinde 6nermektedir (9). Bu
risk faktorlerinin (rete testis invazyonu ve timor capi) onkolojik
sonuclar Gzerine etkisi ise halen tartisiimaktadir (14,15,16,17).

Bizim calismamizda ise, 19 evre 1 seminom olgusundan
sadece Ucl aktif izleme alinmistir. Oysaki bugtnkl bilgilerimiz
1siginda, distik riskli olan 8 hasta daha aktif izleme alinabilirdi.
Bu 8 hastadan ikisine tek doz karboplatinin, altisina ise RT’nin
fazladan uygulanmis oldugunu soyleyebiliriz (Tablo 2).

Literatiirde adjuvan RT uygulanan evre 1 seminomlu hastalarda
%5-8 oraninda sekonder malignite (basta [6semi olmak Uzere,
renal, akciger, pankreas kanserleri, nérofibrosarkom) bildirilmistir
(18). Bizim calismamizda da benzer sekilde RT sonrasi 1 hastada
(%9) AML gozlenirken, karboplatin ve aktif izlem gruplarinda
sekonder malignite gézlenmemistir. Adjuvan RT’den 5 yil sonra
fertilite oranlarinda diizelme oldugu, kalici oligosperminin %8
hastada saptandigi bildirilirken; calismamizda 70 ay ge¢cmesine
ragmen iki hastada (%18) dulzelmeyen oligospermiyi gec
donem toksisite olarak belirledik. Bu toksisiteye, karboplatin ve
aktif izlem gruplarinda rastlayamadik.

Nonseminomlarin tani aninda 1/3’G evre 1 iken; bunlarin
%30’dan fazlasi tani aninda gizli metastaza sahiptir ve ek tedavi
yapilmazsa %30’u niiks edecektir. Bu grupta gizli metastazi
ongoren en onemli prognostik gosterge, lenfovaskdler invazyon
(LVi) varhigidir. Tum evre 1 nonseminom hastalarin yaklasik
%33'U LVi‘'ye sahiptir (19). Diger onemli prognostik risk
faktorleri ise; proliferasyon oraninin >%70 olmasi ve embriyonel
karsinom yiizdesinin >%50 olmasidir. LVi varliginda postoperatif
adjuvan tedavi verilmeyen hastalarin %14-22'sinde relaps,
%48’inde ise metastaz gelistigi gozlenmistir (20).

Aktif izleme alinan hastalarin 20 yillik uzun dénem takibinde
relaps orani %27-30'dur (21). Bu relapslarin %80’ ilk 12 ayda,
%12'si ikinci yilda ve %6’si Gguncl yillda gorilmekte; 4. ve
5. yillarda %1’e dismektedir (21). Bu grupta rutin olarak 5
yillik yakin izlem zorunludur (22). Uciincii ve on ikinci aylarda
cekilecek bilgisayarli tomografi cok degerlidir. Sik bilgisayarl
tomografi ¢ekimlerinin yol acabilecegi radyasyona bagh
sekonder malignite riskini azaltmak icin, son yillarda kullanilan

dustik doz protokollii bilgisayarli tomografinin radyasyon riskini
%55 azalttigr saptanmistir (23).

Calismamizda, evre 1 nonseminom oldugu saptanan 7 hastadan
disuk risk grubunda yer alan iki hasta izlem protokoliine alindi.
Sadece bir hastada 12. ayda nuks gelisti ve 3 kir BEP uygulandi.
Bu uygulamanin 2014 6ncesinde yapilmasina ragmen bugtinkii
glincel kilavuzlara uygun oldugunu gérmekteyiz (Tablo 2).

iki doz BEP KT’si uzun yillar boyunca LVi varliginda relaps riskini
azaltmada onerilmistir. 2009’da yapilan Swedish and Norwegian
Testicular Cancer Group (SWENOTECA) calismasinda, LVi
variginda tek doz BEP tedavisinin 8,1 yillik takipte relapsi
%2,3'e dusurdigu ve daha az yan etki sagladigi gosterilmis
(14) ve glincel EAU kilavuzlarinda 2014ten sonra A derecesinde
onerilmeye baslanmistir. Tek doz BEP sonrasi relapslarda ise, li¢
veya dort doz BEP onerilmektedir (24).

Bu hastalarda, bleomisine bagli pulmoner toksisite (pnémonitis,
pulmoner fibrosis vs.) gerceklesebilmekte ve hastalarin
%1-3'Unde olimcul seyredebilmektedir (25). Kardiyovaskuler
hastalik riski (miyokard enfarktiisii, koroner arter hastalgi
vs.) BEP uygulamasi sonrasi normal popilasyona goére 3,1
kat artis gosterebilmektedir (26). Chamie ve ark. (27) KT'ye
baglh artmis sekonder solid malignite riskini bildirirken; bazi
calismalarda yuksek doz etoposid sonucu %0,5-1 oraninda
hematolojik malignite riski bildirilmistir (28). Sisplatin temelli
KT'nin infertilite ve cinsel fonksiyonlar (izerine olumsuz etkisi
hentiz bilinmemektedir (29).

Calismamizda, evre 1 nonseminom olan 4 hastaya yiksek risk
grubunda oldugu icin iki doz BEP uygulanmistir. Bu 4 hasta da
kilavuzlardaki son degisiklik 6ncesi tedavi aldigi icin iki doz BEP
uygulanmis oldugunu goérmekteyiz. Buglin tani alsalardi, tek
doz BEP protokoliine aday olacaklardi (Tablo 2). Bu 4 hastanin
sadece birinde (%25) 72. ayda MDS sekonder hematolojik
malignite olarak karsimiza cikti. Az hasta sayisi ve kisa takip
streleri nedeniyle bu oran yiksek gibi goziikmektedir ve
calismamizda tek doz BEP alan bir grup olmadigi icin tek doz ve
iki doz BEP almanin bu duruma etkisini karsilagtiramadik.

German Testicular Cancer Study Group’un 2008'de yaptigi
calismada, 2 yillik HSK orani tek doz BEP alan grupta %99,41,
RPLND grubunda %92,37 bulunmustur (30). Bu nedenle her
ne kadar ABD’de evre 1 nonseminomda en yaygin uygulanan
tedavi olsa da, glincel EAU kilavuzlarinda RPLND, yuksek riskli
hastalarda ilk secenek tedavi degildir ve etkinligi tek doz BEP
KT’sinden daha azdir. Bizim caliimamizda da, EAU kilavuzlarina
benzer olarak, evre 1 nonseminom tanili 7 hastanin hicbirine
RPLND uygulanmamistir (Tablo 2).

Miks GHT’ler de nonseminom komponentinden dolayi
nonseminomlar gibi tedavi edilmektedir. Buna uygun olarak
caismamizda saptadiimiz evre 1T miks GHT tanisi olan 6
hastadan 4'U disuk risk grubunda oldugu icin izleme alinirken,
1’ine yuiksek risk grubunda oldugu icin o donemki eski kilavuz
bilgilerine dayanilarak 2 kiir BEP uygulanmistir (Tablo 2).

Bir hasta ise tedaviyi kabul etmeyerek takipsiz kalmistir (Tablo
1). Nonseminomlarda ve miks GHT’lerde vaskuiler invazyon (VI)
varliginda ilk secenek tek doz BER ikinci secenek ise izlem veya
RPLND’dir. VI yoklugunda ise ilk secenek olarak izlem, ikinci
secenek olarak ise tek doz BEP veya RPLND oOnerilmektedir.



Selvi ve ark.

Erken Evre Testis Timoriinde Adjuvan Tedavi Yaklagimlari

Uroonkoloji alaninda 6zellikle de evre 1 testis tiimérlerinde
orsiektomi sonrasi tedavi yaklagimlarinda, her yeni calisma
ile kisa sureli aralklarla cok fazla degisiklik oldugunu
gormekteyiz. Calismamizda degerlendirdigimiz hastalara 7 yil
onceki kilavuzlara gére dogru uygulanan yaklasimlarin biiytk
¢ogunun bugiin icin gecerliliginin kalmamasi bu durumun
bir ispatidir. Evre 1 seminomlarda her ne kadar ge¢ donem
kardiyovaskdler toksisite, gonadal toksisite ve sekonder malign
neoplazm acisindan karboplatin RT'den daha masum denilse
de ve caliimamizda buna paralel bulgular saptamis olsak da
bunu dogrulamak icin uzun doénem takip surelerine ihtiyac
bulunmaktadir.

Calismanin Kisithliklar

Calismadaki kisithhklarimiz; kisa takip sireleri, hasta sayisinin
az olmasi, calismanin retrospektif dizaynidir. 2014 sonrasi EAU
kilavuzlarinda bahsedilen yeni tedavi semalari, daha az yan etki
ile benzer onkolojik sagkalim oranlari belirtmektedir. Ancak daha
genis sayida hasta iceren, uzun takip sireli prospektif calismalar,
mevcut kilavuzlarin toksisite ve hasta sagkalim sureleri izerine
etkilerini daha gercekgi olarak gozlemlememizi saglayacaktir.

Sonug¢

Erken evrede saptanan testis tlimorlerinde mevcut tedavi
yaklasimlari ile kiir saglanma olasihgi yiiksek olup niiks gozlenme
orani dugtktir. Timorin histopatolojisine ve risk faktorlerine
bagl olarak postoperatif takip ve adjuvan tedavi secenekleri
degismekle beraber, GSK oranlari olduk¢a ytksektir. Giincel
EAU kilavuzlarinda da bu mikemmel sagkalim oranlarina
paralel olarak adjuvan tedavinin yan etkileri nedeniyle daha az
toksisitesi olan secenekler tercih edilmekte ve tedavi protokolleri
neredeyse her yil degisebilmektedir. Bu nedenle testis timoru
ile ilgilenen her klinigin giincel calismalar ve kilavuzlarl takip
etmesi klinik pratikte biylk 6nem tasimaktadir.

Etik
Etik Kurul Onayi: Retrospektif bir calisma oldugundan etik kurul
basvurusu yapilmamistir.

Hasta Onayi: Hastalara calisma ile ilgili bilgi verilip; cerrahi
sonrasi mevcut niiks, sagkalim gibi onkolojik verileriyle ilgili
hasta adi kullaniimadan degerlendirme yapilacagi soylenip
gereken sozli onay alinmigtir.

Hakem Degerlendirmesi: Editorler kurulu ve editorler kurulu
disinda olan kisiler tarafindan degerlendirilmistir.
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Abstract |

Objective: Renal cancer (RC) accounts for 3.2% of all newly diagnosed cancers and approximately 90% of RC cases are renal cell carcinoma (RCC).
Smoking and hypertension are the most important risk factors. The aim of our study was to evaluate the general characteristics of RCC patients in
Bolu, Turkey.

Materials and Methods: Patients who visited our medical oncology clinic and were diagnosed with RCC between January 1%, 2012 and May 31%,
2017 were evaluated retrospectively.

Results: Eighty-one patients were diagnosed with RCC during the study period. The median age of the patients was 62 years (range: 38-87 years).
Fifty-seven (70.4%) of the patients were male and 24 (29.6%) were female. Thirty patients (37.1%) were diagnosed incidentally. Forty-eight (59.3%)
of the patients were smokers. The most common comorbidity was hypertension (58%). Radical nephrectomy was performed in 59 (72.8%) of the
patients. The most common histological subtype was clear cell carcinoma (72.8%) and 39 (48.1%) were stage 1 when evaluated according to the
stage of RCC. Of the 16 patients with metastatic disease, 11 (13.6%) received interferon therapy, and 5 patients (6.2%) refused treatment. After
interferon treatment, 7 patients received targeted therapy with sunitinib/pazopanib as second-line treatment, 5 received everolimus as third-line
treatment, and 3 received axitinib treatment as fourth-line treatment. Ten patients with bone metastasis underwent palliative radiotherapy. The
median follow-up time of the patients was 21 months (0-123 months). Sixty-five patients (80.2%) survived this period.

Conclusion: Smoking cessation and effective treatment of hypertension, preventable etiological factors of RCC, and incidental diagnosis of early RCC
are very important. With early diagnosis, the partial nephrectomy rate might be increased.

Keywords: Renal cell carcinoma, etiology, Bolu

Introduction with a rate of approximately 80% (2,3,4). Cigarette smoking

and hypertension are the most important risk factors in the
Renal cancer (RC) accounts for 3.2% of all newly diagnosed development of RCC (5,6). Surgery is very important in the
cancers, 4.1% in males and 2.5% in females (1). Approximately  treatment of RCC (7). As more patients are diagnosed in the early
90% of RCs are renal cell carcinoma (RCC). Based on tumor  stages, partial nephrectomy is increasingly used instead of radical
morphology, immunohistochemistry, cytogenetics, and other nephrectomy for treatment. RCC is a radioresistant tumor; thus,
molecular studies, the subtypes of RCC are clear cell, papillary, radiotherapy (RT) cannot be used in its treatment. RT can only
chromophobe, and collecting-duct or Bellini duct tumors. be performed as palliative treatment in conditions such as brain
The most common subtype of RCC is clear cell carcinoma, and bone metastasis (8,9). Systemic treatment is not necessary
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until RCC has reached the metastatic stage. Targeted treatment
agents such as sunitinib, pazopanib, sorafenib, bevacizumab,
axitinib, everolimus, and temsirolimus are used in the treatment
of metastatic disease (10,11). Our study aimed to evaluate the
general characteristics of patients with RCC in Bolu, Turkey.

Materials and Methods

The written and digital records of patients with RCC who were
diagnosed between January 1%, 2012 and May 31%, 2017 at
the Department of Medical Oncology Outpatient Clinic of
Abant izzet Baysal University Faculty of Medicine were reviewed
retrospectively. Age, gender, symptoms at presentation, smoking
and alcohol habits, comorbid diseases, family history of cancer,
surgical modality, tumor histology, tumor diameter, grade,
stage, metastasis location, medical treatment, and final follow-
up dates of the RCC patients were recorded.

Results

A total of 1870 patients visited our outpatient clinic between
January 1<, 2012 and May 31, 2017, 81 (4.3%) of whom were
diagnosed with RCC. The median age of the patients was 62
years (range: 38-87 years). Forty-nine (60.5%) of the patients
were less than 65 years of age and 32 (39.5%) were over 65
years of age. Fifty-seven (70.4%) of the patients were male and
24 (29.6%) were female.

For 30 patients (37.1%) the renal mass was detected incidentally.
Presenting symptoms in the other patients included abdominal
pain in 26 patients (32.1%), hematuria in 7 (8.6%), abdominal
pain and hematuria in 6 (7.4%), weight loss and fatigue in 6
(7.4%), and back pain in 6 patients (7.4%).

Forty-eight (59.3%) of the patients smoked cigarettes and 33
(40.7%) did not smoke. Twenty women (83.3%) and 28 men
(49.1%) smoked. The smoking duration of the patients was 33
pack-years (range: 6-100 pack-years). Seventy-five (92.6%) of the
patients did not use alcohol, while 6 (7.4%) consumed alcohol.

Forty-three (53.1%) of the RCC patients had comorbid
diseases and 38 (46.9%) did not. These comorbidities included
hypertension in 25 patients (58.1%), second primary cancer in
7 (16.3%), diabetes mellitus in 6 (13.9%), and hypertension
plus diabetes mellitus in 5 patients (11.7%). Seventy patients
(86.4%) had no family history of cancer, while 11 patients
(13.6%) had a family history of cancer. The patients’ Eastern
Cooperative Oncology Group (ECOG) performance status
was evaluated as grade 1 in 70 patients (86.4%), grade 2 in
8 patients (9.9%), and grade 3 in 3 patients (3.7%) (Table 1).

Radical nephrectomy was performed in 59 patients (72.8%),
partial nephrectomy was performed in 17 patients (21%), and
5 patients with metastases did not undergo surgery. Histological
subtype was clear cell carcinoma in 59 patients (72.8%), papillary
carcinoma in 12 (14.8%), chromophobe cell carcinoma in 8
(9.9%), and collecting duct tumor in 2 patients (2.5%). The
median tumor diameter was 6 cm (range: 1.7-18 cm). Tumor
diameter was less than 7 cm in 49 (60.5%) of the patients and 7
cm or greater in 32 patients (39.5%). Tumor grade was grade 1 in
12 patients (14.8%), grade 2 in 27 (33.3%), grade 3 in 23 (28.4%),
and could not be evaluated in 19 patients (23.5%). Tumors were
stage 1 in 39 patients (48.1%), stage 2 in 19 patients (23.5%),
stage 3 in 7 patients (8.6%), and stage 4 in 16 patients (19.8%).
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Bone metastasis occurred in 9 patients (56.2%), lung metastasis
occurred in 5 (31.2%), surrenal metastasis occurred in 1 (6.3%),
and multiple metastases such as lung, liver, and bone metastases
occurred in 1 patient (6.3%). Sixty-five patients (80.2%) had
postoperative follow-up. Interferon treatment was given to 11
patients (13.6%) who had metastasis, and five patients (6.2%)
refused treatment. Seven patients received sunitinib/pazopanib
as second-line treatment, 5 received everolimus as third-line
treatment, and 3 patients received axinitinib treatment as fourth-
line treatment. Palliative RT was applied to 10 patients with bone
metastasis. No patient had brain metastases. The median follow-
up time of the patients was 21 months (range: 0-123 months).
During this time, 65 patients (80.2%) survived (Table 2).

Table 1. General features of patients
n %
Gender Female 24 29.6
Male 57 70.4
Cigarette smoking Yes 48 59.3
No 33 40.7
Alcohol consumption | Yes 6 7.4
No 75 92.6
Comorbid diseases Hypertension 25 58.1
Second primary cancer 7 16.3
Diabetes mellitus 6 13.9
Diabetes mellitus + 5 11.7
hypertension
Table 2. Diagnosis and treatment of patients
n %
Operation Radical nephrectomy 59 72.8
Partial nephrectomy 17 21
No 5 6.2
Histological Clear cell carcinoma 59 72.8
subtype Papillary cell carcinoma 12 14.8
Chromophobe cell carcinoma | 8 9.9
Collecting duct tumor 2 2.5
Tumor <7 cm 49 60.5
diameter >7 cm 32 39.5
Stage 1 39 48.1
2 19 235
3 7 8.6
4 16 19.8
Treatment Postoperative follow-up 65 80.2
IFN 11 13.6
Treatment refusal 5 6.2
IFN: Interferon
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Discussion

RCC is an age-related disease and is more common in men
than in women. According to Surveillance, Epidemiology and
End Results Program (SEER) data, the average age at diagnosis
is 64 years (12). In a study about RCC conducted by Tirk et al.
(13), 70% of the patients were male, and the median age of the
patients was 57 years. In another study conducted in patients
with RCC, 58.5% of the patients were male, and the median
age was 57 years (14). The proportion of male patients in our
study was greater than that of female patients. The median age
at diagnosis in our study, 62 years, was higher than the studies
cited above and was similar to that in the SEER data.

Cigarette smoking is currently considered the most important
risk factor in the development of RCC. According to SEER data,
20-30% of men and 10-20% of women diagnosed with RCC
are smokers (12). In the VITAL study, there was a relationship
between cigarette smoking and RCC formation, but no
relationship was found with alcohol consumption (15). In our
study, 59.3% of the patients were cigarette smokers, and only
7.4% of patients consumed alcohol. Twenty women (83.3%)
and 28 men (49.1%) were smokers. Unlike the aforementioned
studies, the smoking rate in our study was higher in women
than in men. This is mainly due to women being more addicted
than men to cigarette smoking and the fact that the prevalence
of smoking is presently increasing in women but decreasing in
men (16).

Hypertension is also important in the etiology of RCC. Some
researchers believe that arterial hypertension arises due to
vasoactive amines secreted by RCC and causes RCC formation
(15,17,18). Chow et al. (19) observed a relationship between
elevated blood pressure and risk of RCC development, and
they found that the risk might be decreased with time if
blood pressure was well controlled. In another study, it was
found that the risk of RCC development was over 2.4 times
greater in patients with high blood pressure (20). In our
study, hypertension was noted in half of the patients. Effective
treatment of hypertension, which plays a significant role in RCC
etiology, is very important.

Clear cell carcinoma (80-90%), papillary carcinoma (10-15%),
and chromophobe carcinoma (4-5%) are the most common
histological subtypes of RCC (21). In a study in which Kus
et al. (22) assessed the histopathological features of RCC
patients, the most common histological subtype was clear cell
carcinoma, accounting for 88.6% of cases. In another study
concerning histological subtype, clear cell carcinoma was the
most common subtype with a rate of 85% (13). Consistent with
these studies, we also found that the most common histological
subtype among our patients was clear cell carcinoma.

Approximately 65% of patients with RCC are asymptomatic in
terms of clinical and laboratory factors and are usually diagnosed
incidentally (23,24). In particular, the symptom-based diagnosis
rate of RCC patients has been reduced because of easier access
and more frequent use of abdominal ultrasound and computed
tomography. The proportion of incidentally diagnosed patients has
increased 3 fold within 20 years (25,26). In our study, the incidental
diagnosis rate of RCC was greater than diagnosis by other means.

In terms of tumor stage, a study evaluating 198 patients with
RCC reported higher proportions of stage 1 and stage 2 tumors

than metastatic disease (14). In another study of the clinical
and histopathological features of 230 patients with RCC, the
number of stage 1 patients was 110 (49%), a high rate (13). In
keeping with the increase in the use of radiological diagnostic
tests, the proportion of stage 1 patients in our study was 48.1%,
similar to that in recent studies.

Surgery for localized RCC disease is usually curative treatment.
Local ablation, partial nephrectomy, or total nephrectomy may
be performed, depending on tumor size (27). Similar local
recurrence rates have been reported with partial nephrectomy
and local ablation therapy. None of the patients in our study
underwent local ablative treatment (28). In another study
performed in the last 15 years, total nephrectomy was still
performed, although the partial nephrectomy rate in patients
with a tumor diameter less than 2 cm increased from 15.3% to
61.1%. If the tumor diameter was 2-2.9 cm, the rate increased
from 11.0% to 44.2%; if the tumor diameter was 3-3.9 cm,
the rate was increased from 7.2% to 31.1% (29). In our
study, the total nephrectomy rate was higher than the partial
nephrectomy rate.

RT is administered as palliative treatment for bone and brain
metastases. In fact, RCC is a radioresistant tumor (30,31,32). No
brain metastatic patients were found in our study. Ten patients
with bone metastasis had palliative RT treatment.

Targeted therapies are used in metastatic RCC patients. In a
recent study comparing the molecular targeted agent sunitinib
to interferon, sunitinib yielded higher disease-free survival and
response rates. Additionally, in another recent study, pazopanib
and sunitinib showed similar efficacy in metastatic disease
(33,34). Despite these findings, due to the policies of the
Turkish Ministry of Health, interferon is still used as first-line
therapy for metastatic RCC. In our study, interferon therapy
was started in 11 of the metastatic patients, and 7 patients who
showed progression with interferon treatment were treated
with targeted agents. Five patients refused treatment.

In our study, the median follow-up time was 21 months, and 65
patients survived. In another study, the median follow-up time
was 33 months and 57 patients survived (35). In yet another
study, 61 patients survived and the median follow-up time was
46 months (36).

Study Limitations

Limitations of this study include its retrospective design and the
small number of patients.

Conclusion

Reduction in cigarette smoking and control of risk factors
such as hypertension are important in the prevention of RCC.
Renal cell cancer should be diagnosed early because partial
nephrectomy can be performed instead of total nephrectomy,
especially with small-diameter tumors.
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Abstract |

Objective: To detect a prostate-specific antigen (PSA) cut-off for clinically significant prostate cancer (csPCa) according to age in Turkey.

Materials and Methods: A total of 532 men who had transrectal ultrasound-guided biopsy of the prostate due to elevated PSA and abnormal findings
on digital rectal examination between January 2011 and January 2018 were retrospectively evaluated. Elevated PSA was defined as >4 ng/mL. Patients
were divided into groups 1-5 according to age: 40-49, 50-59, 60-69, 70-79, and >80 years. A PSA cut-off value was determined for each group.
Results: The mean age was 66.45+£8.21 (41-89) years. There were 20, 112, 222, 154, and 24 patients in groups 1-5, respectively. Mean PSA
values were 6.04+3.88 (0.24-16.46) ng/mL, 6.8+4.17 (0.97-35.07) ng/mL, 10.51+8.53 (0.72-128.5) ng/mL, 20.41+£36.64 (1.32-250) ng/mL, and
73.28+100.19 (9.33-344.1) ng/mL in groups 1-5, respectively. PSA cut-off values for csPCa were 7.08 ng/mL, 4.71 ng/mL, 7.30 ng/mL, 8.12 ng/mL,

and 14.12 ng/mL in groups 1-5, respectively.

Conclusion: There is a correlation between PSA and age in Turkey. Using the PSA cut-off values determined in our study would decrease the number

of unnecessary biopsy procedures.
Keywords: Prostate specific antigen, Turkey, prostate cancer

Introduction

Prostate cancer (PCa) has the highest annual incidence rate of all
cancers in men and is the second leading cause of cancer deaths
in men following small cell lung cancer. After prostate-specific
antigen (PSA) was first described by Catalona et al. (1) in 1991,
the rate of PCa detection increased dramatically. The United
States Food and Drug Administration approved the use of PSA
for cancer detection in 1994 (2). For PSA levels of 1-4 ng/mL,
its sensitivity and specificity values in PCa detection have been
reported as 83% and 38% at PSA: 1 ng/mL; 52% and 72% at 3.1
ng/mL PSA, 32% and 86% at 1 ng/mL PSA, and 20% and 94%
at 4.1 ng/mL PSA, respectively (2). According to these values,

using a low threshold value will result in a higher PCa detection
rate. However, the rate of detection of clinically insignificant
cancers will also increase. A low threshold value will also result in
low specificity values, which will not allow PCa exclusion.

Various PSA threshold values are used worldwide. Among
previous studies with large patient numbers, a threshold value of
2.5 or 3.0 ng/mL was used in the European Randomized Study
of Screening for Prostate Cancer (ERSPC) (3) and a threshold
of 4.0 ng/mL was used in the Prostate, Lung, Colorectal, and
Ovarian Cancer Screening Trial (PLCO) conducted in the United
States of America (USA) (4). In the Swedish arm of the ERSPC,
referred to as the Goteborg Trial, 3.4 ng/mL was used between
1993-1998, after which a value of 2.5 ng/mL was used (5). In
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1993, Oesterling et al. (6) investigated PSA threshold values for
PCa based on age in 537 American subjects and reported PSA
threshold values of 2.5 ng/mL, 3.5 ng/mL, 4.5 ng/mL, and 6.5
ng/mL respectively for the 40-49, 50-59, 60-69, and 70-79 age
groups.

It is apparent that each country uses its own threshold values for
the detection of PCa. However, the determined PSA threshold
values are not intended for the detection of clinically significant
PCa (csPCa), but for the general detection of PCa. Our aim in
this study was to determine age-specific PSA threshold values to
be used for the detection of csPCa in Turkey.

Materials and Methods

Following approval (no: 18/44) by the University of Health
Sciences, Gllhane Training and Research Hospital Ethics
Committee, statistical power analysis indicated that 385 patients
were necessary to conduct the study. Consent was obtained
from the patients. Data pertaining to 532 consecutive patients
who had elevated PSA levels or abnormal findings on digital
rectal examination (DRE) and underwent transrectal ultrasound-
guided biopsy of the prostate (TRUSbP) between January 2011
and January 2018 were evaluated retrospectively. PSA elevation
was defined as PSA 24 ng/mL. Patients with elevated PSA levels
were treated with oral antibiotherapy for two weeks to rule
out the possibility of bacterial prostatitis. Then a second blood
sample was taken to determine whether the PSA elevation
persisted. Free PSA measurement was also done in this session.
Patients with persistent PSA elevation were referred for TRUSbP.
Patients with life expectancy <10 years were not subjected to
TRUSbP

TRUSbP was performed using a special ultrasound device that
acquires both axial and sagittal images (Logiq 5). At least 12
prostate biopsy cores were obtained using an 18-gauge Tru-Cut
(UK Medical) prostate needle.

Patients with PSA <10 ng/mL, Gleason (G) score <3+3, and
<2 tumor-containing cores were considered to have clinically
insignificant PCa (ciPCa). Patients with values higher than these
were diagnosed with csPCa.

Patients were classified by age as group 1: 40-49 years, group
2: 50-59 years, group 3: 60-69 years, group 4: 70-79 years,
and group 5: >80 years. PSA threshold values were determined
for the detection of PCa and csPCa within these age groups.
Following the determination of PSA threshold values for PCa
and csPCa, a free/total PSA ratio threshold was determined for
the PSA range between those two PSA values.

Statistical Analysis

“Statistical Package for Social Sciences 20.0 (SPSS 20.0 for
Mac OS)” software package was used for statistical analyses.
Descriptive statistics were presented using mean (minimum-
maximum) values, frequencies, and percentages. Kolmogorov-
Smirnov, Shapiro-Wilk, and Skewness and Kurtosis tests were
used to evaluate whether the data conformed to a normal
distribution. The Pearson correlation test was used to evaluate
correlations between continuous variables. Receiver operating
characteristic (ROC) curves were generated for each age group
based on PSA level. These ROC curves were used to determine
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PSA threshold values for the detection of PCa and csPCa.
P<0.05 was defined as statistically significant.

Results

Data from a total of 532 patients were analyzed. Mean age
of the patients was 66.45+8.21 (41-89) years. Their mean
and median PSA values were 15.13+5.21 (0.29-344.1) ng/
mL and 7.25 ng/mL. Groups 1, 2, 3, 4, and 5 consisted of 20,
112, 222, 154, and 24 patients, respectively. The mean PSA
values in these age groups were 6.04+3.88 (0.24-16.46) ng/
mL, 6.8+4.17 (0.97-35.07) ng/mL, 10.51+8.53 (0.72-128.5)
ng/mL, 20.41+£36.64 (1.32-250) ng/mL, and 73.28+100.19
(9.33-344.1) ng/mL, respectively (Figure 1). PSA level at time
of PSA elevation detection was positively correlated with age
(p=0.001).

In group 1, TRUSbP revealed PCa in 6 patients, ciPCa in 1
patient (17%) and csPCa in 5 patients (83%). A detailed
examination of the pathology results revealed G3+3 PCa in
3 patients (50%) and G3+4 PCa in 3 patients (50%) (Table
1). In ROC curve analyses, areas under the curve for PCa and
csPCa detection were 0.480 (p=0.903) and 0.889 (p=0.043),
respectively, and PSA thresholds were determined as 2.21 ng/
mL for PCa detection and 7.08 ng/mL for csPCa detection
(values providing >80% sensitivity) (Table 2). A free/total PSA
ratio threshold value for detecting csPCa at PSA values between
these thresholds could not be calculated due to the small
number of patients.

In group 2, TRUSbP revealed PCa in 22 patients, ciPCa in 10
patients (45%) and csPCa in 12 patients (55%). Pathology
results indicated histological grade of G3+3 in 12 patients,
G3+4 in 2 patients, G3+5 in 1 patient, G4+3 in 1 patient, G4+4
in 1 patient, G4+5 in 1 patient, G5+3 in 2 patients, G5+4 in 1
patient, and G5+5 in 1 patient (Table 1). In ROC curve analyses,
areas under the curve for PCa and csPCa detection were 0.526
(p=0.068) and 0.621 (p=0.209), respectively, and PSA threshold
values were determined as 4.15 ng/mL for PCa detection
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Figure 1. Age-related change in prostate-specific antigen in the
presence of prostate cancer in Turkey

PSA: Prostate-specific antigen
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Table 1. Age-specific prostate cancer rates in Turkey
Age (years)

40-49 50-59 60-69 70-79 >80
Gleason 3+3 + PSA <10 ng/mL 1 (17%) 10 (45%) 12 (21%) 13 (20%) -
+ <2 positive cores
Gleason 3+3 (n, %) 2 (33%) 2 (9%) 10 (17%) 5 (7%) 3 (14%)
Gleason 3+4 (n, %) 3 (50%) 2 (9%) 5 (8%) 10 (15%) 3 (14%)
Gleason 3+5 (n, %) - 1 (4.5%) 3 (5%) 1 (2%) -
Gleason 4+3 (n, %) - 1 (4.5%) 11 (18%) 7 (10%) 1 (5%)
Gleason 4+4 (n, %) - 1 (4.5%) 3 (5%) 8 (12%) 2 (9%)
Gleason 4+5 (n, %) - 1 (4.5%) 8 (13%) 7 (10%) 6 (29%)
Gleason 5+3 (n, %) - 2 (9%) 2 (4%) 2 (3%) 2 (10%)
Gleason 5+4 (n, %) - 1 (4.5%) 2 (4%) 6 (8%) 4 (19%)
Gleason 5+5 (n, %) - 1 (4.5%) 2 (4%) 8 (12%) -
Total (n, %) 6 (100%) 22 (100%) 58 (100%) 67 (100%) 21 (100%)
PSA: Prostate-specific antigen

and 4.71 ng/mL for csPCa detection (values providing >80%
sensitivity) (Table 2). A free/total PSA ratio threshold value for
detecting csPCa at PSA values between these thresholds could
not be calculated due to the small number of patients.

In group 3, TRUSbP revealed PCa in 58 patients, ciPCa in
12 patients (21%) and csPCa in 46 patients (79%). Detailed
evaluation of pathology results revealed histological grade of
G3+3 in 22 patients, G3+4 in 5 patients, G3+5 in 3 patients,
G4+3 in 11 patients, G4+4 in 3 patients, G4+5 in 8 patients,
G543 in 2 patients, G5+4 in 2 patients, and G5+5 in 2 patients
(Table 1). In ROC curve analyses, areas under the curve for PCa
and csPCa detection were 0.681 (p=0.01) and 0.782 (p=0.001),
respectively, and PSA threshold values were 6.06 ng/mL for PCa
detection and 7.3 ng/mL for csPCa detection (values providing
>80% sensitivity) (Table 2). The insufficient number of patients
in this group also precluded determination of a free/total PSA
ratio threshold value for detecting csPCa at PSA values between
these thresholds.

In group 4, TRUSbP revealed PCa in 67 patients, ciPCa in 13
patients (20%) and csPCa in 54 patients (80%). Histological
grade according to pathology was G3+3 in 18 patients, G3+4
in 10 patients, G3+5 in 1 patient, G4+3 in 7 patients, G4+4
in 8 patients, G4+5 in 7 patients, G5+3 in 2 patients, G5+4
in 6 patients, and G5+5 in 8 patients (Table 1). In ROC curve
analyses, areas under the curve for PCa and csPCa detection
were 0.678 (p=0.001) and 0.776 (p=0.001), respectively, and
PSA threshold values were determined as 6.12 ng/mL for PCa
detection and 8.12 ng/mL for csPCa detection (values providing
>80% sensitivity) (Table 2). The free/total PSA ratio threshold
value for the detection of csPCa for PSA values between those
thresholds was determined to be 0.18 (value providing >80%
sensitivity).

In group 5, TRUSbP revealed PCa in 21 patients, all of
which were csPCa. Histological grade was G3+3 in 3 patients,
G3+4 in 3 patients, G4+3 in 1 patient, G4+4 in 2 patients,
G4+5 in 6 patients, G5+3 in 2 patients, and G5+4 in 4 patients
(Table 1). ROC curve analysis showed that the area under the

Table 2. Age-specific prostate-specific antigen threshold values for
prostate cancer detection in Turkey

PSA threshold value
Age (years) | Prostate cancer (ng/mL) | Clinically significant
prostate cancer (ng/mL)

40-49 2.21 7.08

50-59 4.15 4.71

60-69 6.06 7.30

70-79 6.12 8.12

>80* - 14.12

PSA: Prostate-specific antigen
*All patients had clinically significant prostate cancer

curve was 0.775 (p=0.209) and the PSA threshold value was
14.12 ng/mL for the detection of csPCa (values providing
>80% sensitivity) (Table 2). Free/total PSA ratio threshold value
for csPCa detection could not be determined due to the small
number of patients.

Discussion

The introduction of PSA by Catalona et al. (1) in 1991 resulted
in a rapid increase in rates of PCa detection. Following that
discovery, large studies related to PSA were planned. The
ERSPC commenced in Europe in the same year, and the USA
initiated the PLCO Cancer screening trial in 1994. These are the
studies currently providing the most extensive information on
the utility of PSA monitoring. Another study that also offered
valuable data about PSA reported its results around the same
time. In a study published by Oesterling et al. (6) in 1993,
2119 healthy males were evaluated between 1989 and 1991
and 471 of the men underwent prostate biopsy. Blood PSA
levels were measured and evaluated according to age. They
determined that PSA was correlated with age and identified PSA
threshold values for PCa detection as 2.5 ng/mL, 3.5 ng/mL,
4.5 ng/mL, and 6.5 ng/mL for the age ranges of 40-49, 50-59,
60-60, and 70-79 years, respectively (6). In 1994, Catalona
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et al. (7) accepted >4 ng/mL as the PSA threshold value and
investigated its combined use with DRE for the detection of
PCa in 6630 volunteers over the age of 50 years. PSA elevation
was detected in 15% of the patients, suspicious lesions were
detected on DRE in 15%, and both findings were detected in
26% of the patients. PCa detection rates for PSA, DRE, and PSA
+ DRE were reported to be 4.6%, 3.2%, and 5.8%, respectively
(7). In 1998, Catalona et al. (8) investigated free/total PSA ratio
and reported a threshold value of 25% for the detection of PCa
in patients with PSA levels of 4-10 ng/mL. Trials that began in
Europe and the USA in the 1990s began to publish results at the
end of the 2000s. In the ERSPC, 162,387 European men were
divided into 2 groups, one which underwent PSA screening
yearly for 4 years and another which did not undergo screening.
Using a PSA threshold value of 2.5 or 3.0 ng/mL, the rate of
PCa detection was reported to be 8.2% in the PSA screening
group and 4.8% in the non-screened group after 9 years of
follow-up (3). After 13 years of follow-up, PCa mortality in
the screened group was 21% lower than in the non-screened
controls (5). In the PLCO trial, 76,693 men were divided into
2 groups, one which underwent PSA screening yearly for 6
years and a non-screened control group. A PSA threshold
value of 4.0 ng/mL was used, and after 7 years of follow-up,
the rate of PCa detection was reported to be 116/10,000 in
the PSA screening group and 95/10,000 in the control group.
PCa mortality rate was 3.7/10,000 in the screened group and
3.4/10,000 in the control group. Differences between the
groups were not statistically significant for either evaluation (5).
Considering all of these studies together, it is clear that although
PSA is integral to current PCa screening, there is no definite
PSA threshold value for the detection of PCa. PSA threshold
values seem to be determined regionally for each country or
continent, and studies are designed according to these values.
There are no previous publications that evaluate age-specific
PSA threshold values for the detection of PCa, especially csPCa,
in Turkey. Therefore, we consider our study to make a valuable
contribution to the literature. We also observed a statistically
significant positive correlation between PSA level and age in our
study. This increase is particularly steep in men over the age of
70. In our study, the age-specific PSA threshold values for the
detection of PCa were 2.21 ng/mL, 4.15 ng/mL, 6.06 ng/mL,
6.12 ng/mL, and 14.12 ng/mL for the respective age ranges of
40-49, 50-59, 60-69, 70-79, and 280 years.

Research analyzing both PSA and prostatectomy specimens
will obviously yield the best evidence regarding the detection
of csPCa. In one such study conducted in 2006, Loeb et al.
(9) reported that 10% of patients who underwent radical
prostatectomy were actually clinically insignificant cases. Recent
studies have focused on the detection of csPCa in particular, but
analyses of the aforementioned large studies in terms of csPCa
have not yet been published. Instead, multiparametric magnetic
resonance imaging (MRI) has been used in recent years in an
attempt to detect csPCa. Siddiqui et al. (10) reported in a study
of 1003 patients that MRI-guided biopsy increased detection
rates of high-risk PCa and decreased detection rates of low-risk
PCa. However, MRI is an expensive laboratory technique, and
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determining new PSA threshold values for csPCa should be
considered as a more reasonable and inexpensive alternative
to using MRI. In our study, the 40-49, 50-59, 60-69, 70-79,
and >80 year age groups had csPCa ratios of 83%, 55%, 79%,
80%, and 100% and age-specific PSA threshold values for PCa
detection of 7.08 ng/mL, 4.71 ng/mL, 7.30 ng/mL 8.12 ng/
mL, and 14.52 ng/mL, respectively. In short, the probability of
having csPCa increases with age, and PSA threshold values also
follow a rising trend. The use of the age-specific PSA threshold
values determined in this study will prevent unnecessary
biopsies.

For uncertain cases with PSA values between the threshold
values that we determined for PCa and csPCa, we thought of
using free/total PSA ratio as a marker. However, we were unable
to perform calculations for the 40-49, 50-59, 60-69, and >80
age groups because the patient numbers were insufficient. We
determined a free/total PSA ratio threshold value of 18% for the
70-79 year age group.

Assessing area under the curve in ROC curve analysis is another
method of showing how useful a test is. Studies involving ROC
curve analysis are generally intended to evaluate the role of PSA
in the detection of PCa. ROC areas under the curve for PSA
have been reported as 0.63 by Wang et al. (11), 0.83 by Ma et
al. (12), and 0.80 by Lee et al. (13). No previous studies have
examined the ROC area under the curve based on age. The
areas under the curve in our ROC curve analyses using PSA for
PCa detection were 0.480, 0.526, 0.681, 0.678, and 0.775 for
the age ranges of 40-49, 50-59, 60-69, 70-79, and >80 years,
respectively. This shows that the use of PSA for the detection of
PCa becomes increasingly significant with age, and consistent
with the literature, leads to the conclusion that PSA is important
for PCa detection. Furthermore, there are no studies in the
literature that evaluate the ROC area under the curve with the
aim of detecting csPCa. Our study is a first in the international
literature in this respect. In our study, the areas under the curve
in ROC curves created using PSA for the detection of csPCa
were 0.889, 0.621, 0.782, 0.776, and 0.775 for the age ranges
of 40-49, 50-59, 60-69, 70-79, and >80 years, respectively.
Thus, we have shown that the area under the curve is larger
when using PSA for the detection of csPCa rather than PCa, and
that the use of PSA for csPCa is more meaningful.

Study Limitations

The most important limitations of this study are its retrospective
design and the small number of patients, especially in the 40-49
years and >80 years age groups. Another limitation is that
although the literature emphasizes the importance of detecting
csPCa, PSA is still used for PCa screening. For this reason, the
use of PSA solely for csPCa is controversial. The fact that our
study was conducted in the province of Ankara and does
not directly represent the whole of Turkey can be considered
another limitation. However, according to population data, the
Ankara province receives the most immigration after Istanbul.
Therefore, we believe the province of Ankara provides a good
reflection of Turkey overall, and the title was written accordingly.
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Conclusion

PSA levels increase with age in Turkey, and using the PSA
threshold values determined in this study for the detection of
csPCa may prevent unnecessary biopsies.
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Oz

Amag: Tiirkiye’de klinik 6nemli prostat kanseri (KOPK) saptanmasinda
kullanilabilecek yasa gore prostat spesifik antijen (PSA) esik degerlerini
saptamay! amacgladik.

Gere¢ ve Yontem: Ocak 2011 ile Ocak 2018 yillari arasinda PSA
yuksekligi tespit edilmis veya parmakla rektal muayenede anormal
bulgular saptanmis ve sonrasinda transrektal ultrason prostat biyopsisi
uygulanmis 532 hastanin verileri retrospektif olarak degerlendirildi. PSA
ytiksekligi tanimi “PSA >4 ng/mL” olarak belirlendi. Hastalar yas grubuna
gore; grup 1: 40-49 yas arasi, grup 2: 50-59 yas arasi, grup 3: 60-69 yas
arasl, grup 4: 70-79 yas arasi ve grup 5: >80 yas usti olarak siniflandirildi.
Belirlenen gruplardaki KOPK saptanmasi icin PSA esik degerleri belirlendi.
Bulgular: Hastalarin ortalama yasi 66,45+8,21 yil (41-89) olarak
tespit edildi. Grup 1, 2, 3, 4 ve 5'te sirasi ile 20, 112, 222, 154 ve 24
hasta mevcut idi. Grup 1, 2, 3, 4 ve 5’te ortalama PSA degerleri sirasi
ile 6,04+3,88 (0,24-16,46) ng/mL, 6,8+4,17 (0,97-35,07) ng/mlL,
10,51+8,53 (0,72-128,5) ng/mL, 20,41+£36,64 (1,32-250) ng/mL ve
73,28£100,19 (9,33-344,1) ng/mL olarak tespit edildi. Grup 1, 2, 3, 4 ve
5'te KOPK saptanmasindaki PSA esik degerleri 7,08 ng/mL, 4,71 ng/mL,
7,30 ng/mL, 8,12 ng/ml ve 14,12 ng/mL olarak saptandi.

Sonug: Tiirkiye’de PSA degeri yas ile artis gostermektedir ve KOPK
saptanmasi icin belirttigimiz PSA esik degerlerinin kullaniimasi gereksiz
biyopsileri 6nleyebilecektir.

Anahtar Kelimeler: Prostat spesifik antijen, Turkiye, prostat kanseri

Abstract

Objective: To detect a prostate-specific antigen (PSA) cut-off for clinically
significant prostate cancer (csPCa) according to age in Turkey.
Materials and Methods: A total of 532 men who had transrectal
ultrasound-guided biopsy of the prostate due to elevated PSA and
abnormal findings on digital rectal examination between January 2011
and January 2018 were retrospectively evaluated. Elevated PSA was
defined as >4 ng/mL. Patients were divided into groups 1-5 according to
age: 40-49, 50-59, 60-69, 70-79, and >80 years. A PSA cut-off value was
determined for each group.

Results: The mean age was 66.45+8.21 (41-89) years. There were 20,
112, 222, 154, and 24 patients in groups 1-5, respectively. Mean PSA
values were 6.04+3.88 (0.24-16.46) ng/mL, 6.8+4.17 (0.97-35.07) ng/
mL, 10.51£8.53 (0.72-128.5) ng/mL, 20.41+36.64 (1.32-250) ng/mL,
and 73.28+100.19 (9.33-344.1) ng/mL in groups 1-5, respectively. PSA
cut-off values for csPCa were 7.08 ng/mL, 4.71 ng/mL, 7.30 ng/mL, 8.12
ng/mL, and 14.12 ng/mL in groups 1-5, respectively.

Conclusion: There is a correlation between PSA and age in Turkey.
Using the PSA cut-off values determined in our study would decrease the
number of unnecessary biopsy procedures.
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Yazisma Adresi/Address for Correspondence: Dr. Engin Kaya, Saglik Bilimleri Universitesi, Giilhane Egitim ve Arastirma Hastanesi, Uroloji Klinigi, Ankara, Tirkiye
Tel.: +90 312 304 56 01 E-posta: drenginkaya@yahoo.com ORCID-ID: orcid.org/0000-0002-5112-6063
Gelis Tarihi/Received: 05.01.2018 Kabul Tarihi/Accepted: 28.02.2018

©Telif Hakki 2018 Uroonkoloji Dernegi / Uroonkoloji Biilteni Galenos Yayinevi tarafindan basilmistir



Ebiloglu ve Kaya
Turkiye'de Prostat Kanseri Igin Prostat Spesifik Antijen Esik Degeri

Giris

Prostat kanseri (PK) erkeklerde bir yillik siire icerisinde en sik
saptanan ve akcigerin kiglk htcreli karsinomundan sonra
ikinci sik olarak erkek birey 6limiine neden olan kanser tiri
olarak rapor edilmektedir. 1991 yilinda Catalona ve ark. (1)
tarafindan prostat spesifik antijenin (PSA) ilk defa diinyaya
tanitilmasindan sonra PK saptanma orani hizla artmistir. 1994
yilinda PSA’nin Amerika Gida ve lla¢ idaresi tarafindan kanser
saptanmasi amaci ile kullanimi onaylanmistir (2). PSA’'nin 1 ile 4
ng/mL arasi degerlerde oldugunda PK saptamasindaki duyarhhk
ve 0zqgullik degerleri; PSA 1 ng/mL iken %83 ve %3, 2,1 ng/
mL iken %52 ve %72, 3,1 ng/mL iken %32 ve %86, 4,1 ng/
mL iken %20 ve %94 olarak rapor edilmistir (2). Bu degerlere
gore disuk esik degeri kullaniimasi artmis PK saptanma oranina
neden olacaktir. Bunun yaninda klinik 6nemsiz kanserlerin
saptanma orani da artacaktir. Distik esik degeri ayni zamanda
distk 6zgullik degerlerine neden olacak ve bu degerle de PK
dislamasi yapilamayacaktir.

Diinyada cesitli PSA esik degerleri kullaniimaktadir. Genis hasta
saylli serilerde Avrupa “The European Randomized Study of
Screening for Prostate Cancer (ERSPC)” calismasinda 2,5 veya
3,0 ng/mL degerlerini esik deger olarak kullanmis (3), Amerika
Birlesik Devletleri (ABD) “Prostate, Lung, Colorectal, and
Ovarian Cancer Screening Trial (PLCO)” calismasinda 4,0 ng/
mL degerini kullanmistir (4). ERSPC'nin “Gotheborg Calismasi”
olarak adlandirdigi isve¢ kolunda 1993-1998 yillari arasinda
3,4 ng/mL degeri, sonrasinda 2,5 ng/mL degeri kullanilmistir
(5). 1993 yilinda Oesterling ve ark. (6) ABD’de 537 hastalik
serilerinde PK saptanmasinda PSA’nin yasa gore esik degerlerini
arastirmig ve 40-49, 50-59, 60-69, 70-79 yas araliklari icin PSA
esik degerlerini 2,5 ng/mL, 3,5 ng/mL, 4,5 ng/mL, 6,5 ng/mL
olarak rapor etmislerdir.

Goruldigu gibi her tlke PK saptamasinda kendi esik degerini
kullanmaktadir. Bunun yaninda saptanmis PSA esik degerleri
klinik dnemli PK (KOPK) saptamasini degil, genel PK saptamasini
amaglar niteliktedir. Biz bu calismamizda Tirkiye'de KOPK
saptanmasinda kullanilabilecek yasa gore PSA esik degerlerini
saptamay! amacladik.

Gereg¢ ve Yontem

Saglik Bilimleri Universitesi, Giilhane Egitim ve Arastirma
Hastanesi Etik Kurulu’'ndan (no: 18/44) etik kurul onaymnin
alinmasini takiben istatistiksel olarak gli¢ analizi uygulandi ve
385 hasta ile calismanin yapilabilecegi goérildi. Hastalarin
onami alindi. Ardindan Ocak 2011 ile Ocak 2018 yillari arasinda
PSA yiiksekligi tespit edilmis veya parmakla rektal muayenede
(PRM) anormal bulgular saptanmis ve sonrasinda transrektal
ultrason prostat biyopsisi (TRUSbP) uygulanmis 532 hastanin

verileri retrospektif olarak degerlendirildi. PSA yiiksekligi tanimi
“PSA 24 ng/mL"” olarak belirlendi. PSA yuiksekligi tespit edilmis
hastalar 2 hafta boyunca oral antibiyoterapi ile tedavi edilerek
bakteriyel prostatit ihtimali dislandi. Ardinda hastalardan ikinci
kez kan numunesi alinarak PSA yiksekliginin devam edip
etmedigi teyit edildi. Bu seansta hastalarda serbest PSA ol¢ciimi
de yapildi. PSA yuksekligi halen devam eden hastalar TRUSbP’ye
yonlendirildi. TRUSbP dislama kriteri olarak “hastanin yasam
beklentisinin <10 yil olmasi” kurali uygulandi.

TRUSbP hem aksiyal hem sagittal goriinti veren Ozel bir
ultrason cihazi kullanilarak uygulandi (Logiq 5). Standart olarak
en az 12 ayr noktadan 18-gauge Tru-Cut (UK Medical) prostat
ignesi kullanilarak prostat biyopsi 6rnegi alind.

Klinik 6nemsiz PK (KOsizPK) PSA <10 ng/mL + Gleason (G)
skoru <343+ timorli kor sayisi <2 olan hastalar tanimlandi.
Yukaridaki kriterlerden daha yliksek de@erlere sahip hastalar
KOPK'ye sahip hastalar olarak tanimlandi.

Hastalar yas grubuna gore; grup 1: 40-49 yas arasi, grup 2:
50-59 yas arasi, grup 3: 60-69 yas arasi, grup 4: 70-79 yas
arasi ve grup 5 >80 yas Ustl olarak siniflandirildi. Belirlenen
gruplardaki PK ve KOPK saptanmasi icin PSA esik degerleri
belirlendi. PK ve KOPK icin PSA esik degerleri belirlenmesini
muteakip, bu iki deger arasindaki degerler icin serbest PSA/PSA
orani esik degeri belirlendi.

istatistiksel Analiz

istatistiksel analiz “Statistical Package for Social Sciences 20.0
software (SPSS 20.0 for Mac)” isimli program kullanilarak yapildi.
Tanimlayici istatistikler ortalama (minimum-maksimum), frekans
ve yuzdeler kullanilarak sunuldu. Verilerin normal dagiima uyup
uymadigini degerlendirmek amaci ile Kolmogorov-Smirnov,
Shapiro-Wilk, Kurtosis ve Skewness testleri kullanildi. iki stirekli
degisken arasinda korelasyon olup olmadigini degerlendirmek
amaci ile Pearson korelasyon testi kullanildi. Her yas grubuna
gore PSA kullanilarak ahlci islem karakteristikleri (ROC) edrisi
olusturuldu. Bu ROC egriler kullanilarak PK ve KOPK saptanmasi
icin PSA esik degerleri belirlendi. P<0,05 istatistiksel anlamli
olarak tanimlandi.

Bulgular

Toplam 532 hastanin verileri incelendi. Hastalarin ortalama
yasl 66,45+8,21 yil (41-89) olarak tespit edildi. Hastalarin
ortalama ve ortanca PSA degerleri 15,13+5,21 (0,29-344,1)
ng/mL ve 7,25 ng/mL olarak tespit edildi. Grup 1, 2, 3, 4
ve 5'te sirasi ile 20, 112, 222, 154 ve 24 hasta mevcut idi.
Ortalama PSA degerleri sirasi ile 6,04+3,88 (0,24-16,46) ng/
mL, 6,8+4,17 (0,97-35,07) ng/mL, 10,51+8,53 (0,72-128,5)
ng/mL, 20,41+36,64 (1,32-250) ng/mL ve 73,28+100,19
(9,33-344,1) ng/mL olarak tespit edildi (Sekil T). PSA yiksekligi
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saptanma anindaki PSA degerlerinin yas ile kolere olarak arttig
tespit edildi (p=0,001).

TRUSbP sonrasi grup 1’de 6 hastada PK, 1 hastada (%17)
KOsizPK, 5 hastada (%83) KOPK saptandi. Patoloji sonuglari
detayli incelendiginde 3 hastada (%50) G3+3, 3 hastada (%50)
G3+4 PK saptandigi tespit edildi (Tablo 1). ROC egrisi analizleri
degerlendirildiginde egri altinda kalan alanin PK ve KOPK
saptamada sirasi ile 0,480 (p=0,903) ve 0,889 (p=0,043) oldugu
ve PSA esik degerlerinin PK tespiti icin 2,21 ng/mL, KOPK tespiti
icin 7,08 ng/mL (>%80 sensitivite saglayan degerler) oldugu
saptandi (Tablo 2). Bu dederler arasinda kalan PSA degerleri
icin KOPK saptamada serbest PSA/PSA orani esik degeri hasta
sayisinin az olmasindan dolay hesaplanamadi.

TRUSbP sonrasi grup 2’de 22 hastada PK, 10 hastada (%45)
KOsizPK, 12 hastada (%55) KOPK saptandi. Patoloji sonuglari
detayli incelendiginde 12 hastada G3+3, 2 hastada G3+4, 1
hastada G3+5, 1 hastada G4+3, 1 hastada G4+4, 1 hastada
G4+5, 2 hastada G5+3, 1 hastada G5+4 ve 1 hastada G5+5
PK saptandigi tespit edildi (Tablo 1). ROC egrisi analizleri
degerlendirildiginde egri altinda kalan alanin PK ve KOPK
saptamada sirasi ile 0,526 (p=0,068) ve 0,621 (p=0,209) oldugu
ve PSA esik degerlerinin PK tespiti icin 4,15 ng/mL, KOPK tespiti
icin 4,71 ng/mL (>%80 sensitivite saglayan degerler) oldugu
saptandi (Tablo 2). Bu dederler arasinda kalan PSA degerleri
icin KOPK saptamada serbest PSA/PSA orani esik degeri hasta
sayisinin az olmasindan dolayi hesaplanamadi.

TRUSbP sonrasi grup 3’te 58 hastada PK, 12 hastada (%21)
KOsizPK, 46 hastada (%79) KOPK saptandi. Patoloji sonuglari
detayli incelendiginde 22 hastada G3+3, 5 hastada G3+4, 3
hastada G3+5, 11 hastada G4+3, 3 hastada G4+4, 8 hastada
G4+5, 2 hastada G5+3, 2 hastada G5+4 ve 2 hastada G5+5
PK saptandigi tespit edildi (Tablo 1). ROC egrisi analizleri

degerlendirildiginde egri altinda kalan alanin PK ve KOPK
saptamada sirasi ile 0,681 (p=0,01) ve 0,782 (p=0,001) oldugu
ve PSA esik degerlerinin PK tespiti icin 6,06 ng/mL, KOPK tespiti
icin 7,3 ng/mL (>%80 sensitivite saglayan degerler) oldugu
saptandi (Tablo 2). Bu degerler arasinda kalan PSA degerleri
icin KOPK saptamada serbest PSA/PSA orani esik degeri hasta
sayisinin az olmasindan dolayi hesaplanamadi.

TRUSbP sonrasi grup 4’te 67 hastada PK, 13 hastada (%20)
KOsizPK, 54 hastada (%80) KOPK saptandi. Patoloji sonuglari
detayl incelendiginde 18 hastada G3+3, 10 hastada G3+4, 1
hastada G3+5, 7 hastada G4+3, 8 hastada G4+4, 7 hastada
G4+5, 2 hastada G5+3, 6 hastada G5+4 ve 8 hastada G5+5
PK saptandigi tespit edildi (Tablo 1). ROC egrisi analizleri
degerlendirildiginde egri altinda kalan alanin PK ve KOPK
saptamada sirasi ile 0,678 (p=0,001) ve 0,776 (p=0,001) oldugu
ve PSA esik degerlerinin PK tespiti icin 6,12 ng/mL, KOPK tespiti

250.00~

150,00~

PSA

100.00-{ |

50.00

T T T T T
40.00 50.00 60.00 70.00 80.00 90.00

Sekil 1. Turkiye'de prostat kanseri varliginda yasa gore prostat
spesifik antijen degisimi
PSA: Prostat spesifik antijen

Tablo 1. Tirkiye'de yasa gore prostat kanseri oranlari

Yas

40-49 50-59 60-69 70-79 >80
Gleason 3+3 + PSA <10 ng/mL + timorli kor sayisi <2 1(%17) 10 (%45) 12 (%21) 13 (%20)
Gleason 3+3 (n, %) 2 (%33) 2 (%9) 10 (%17) 5 (%7) 3 (%14)
Gleason 3+4 (n, %) 3 (%50) 2 (%9) 5 (%8) 10 (%15) 3 (%14)
Gleason 3+5 (n, %) 1 (%4,5) 3 (%5) 1(%2)
Gleason 4+3 (n, %) 1 (%4,5) 11 (%18) 7 (%10) 1 (%5)
Gleason 4+4 (n, %) 1 (%4,5) 3 (%5) 8 (%12) 2 (%9)
Gleason 4+5 (n, %) 1 (%4,5) 8 (%13) 7 (%10) 6 (%29)
Gleason 5+3 (n, %) 2 (%9) 2 (%4) 2 (%3) 2 (%10)
Gleason 5+4 (n, %) 1 (%4,5) 2 (%4) 6 (%8) 4 (%19)
Gleason 5+5 (n, %) 1 (%4,5) 2 (%4) 8 (%12)
Toplam (n, %) 6 (%100) 22 (%100) 58 (%100) 67 (%100) 21 (%100)

PSA: Prostat spesifik antijen
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Tablo 2. Tirkiye'de yasa gore prostat kanseri saptamada prostat
spesifik antijen esik degerleri

PSA esik degeri
Yas (yil) Prostat kanseri Klinik o6nemli prostat
icin (ng/mL) kanseri icin (ng/mL)
40-49 2,21 7,08
50-59 4,15 4,71
60-69 6,06 7,30
70-79 6,12 8,12
>80* - 14,12

PSA: Prostat spesifik antijen
*Tum hastalar klinik 6nemli prostat kanserine sahiptir

icin 8,12 ng/mL (>%80 sensitivite saglayan degerler) oldugu
saptandi (Tablo 2). Bu dederler arasinda kalan PSA degerleri
icin KOPK saptamada serbest PSA/PSA orani esik degerinin 0,18
oldugu tespit edildi (>%80 sensitivite saglayan degerler).

TRUSbP sonrasi grup 5te 21 hastada PK saptandi. Bu hastalarin
hepsinin KOPK’ye sahip oldugu gézlendi. Patoloji sonuglari
detayli incelendiginde 3 hastada G3+3, 3 hastada G3+4, 1
hastada G4+3, 2 hastada G4+4, 6 hastada G4+5, 2 hastada
G5+3 ve 4 hastada G5+4 PK saptandigi tespit edildi (Tablo
1). ROC egrisi analizleri degerlendirildiginde egri altinda kalan
alanin KOPK saptamada 0,775 (p=0,209) oldugu ve PSA esik
degerlerinin KOPK tespiti icin 14,12 ng/mL (>%80 sensitivite
saglayan degerler) oldugu saptandi (Tablo 2). Bu degerler
arasinda kalan PSA degerleri icin KOPK saptamada serbest
PSA/PSA orani esik degeri hasta sayisinin az olmasindan dolayi
hesaplanamad..

Tartisma

1991 yiinda Catalona ve ark.‘nin (1) PSA’y1 dinyaya ilk
kez tanitmalar sonrasinda PK saptanma orani hizla artmaya
baslamistir. Bu tarihten sonra PSA ile ilgili genis calismalar
planlanmistir. Ayni yil Avrupa Ulkeleri ERSPC calismasina baslamis,
ABD ise 1994 yilinda PLCO calismasina baslamistir. Bu calismalar
glinimizde PSA takibinin yapilmasinin uygun olup olmadigi
konusunda insanliga en genis bilgileri sunan calismalardir. Ayni
zamanlarda PSA ile ilgili degerli veriler sunan baska bir calisma
da sonuclarini rapor etmistir. Oesterling ve ark. (6) tarafindan
1993 yilinda literattire sunulan bu calismada 1989 ile 1991 yillari
arasinda 2119 saglikli erkek ele alinmis ve bunlarin 471 tanesine
prostat biyopsisi uygulanmistir. Bu hastalarin alinmis olan
kanlarinda PSA degerleri olclilmis ve yasa gore degerlendirilme
yapilmistir. PSA'nin yas ile kolere oldugu ve yasa gore PK
saptanmasindaki PSA esik degerlerinin 40-49, 50-59, 60-60,
70-79 yas araliklar icin 2,5 ng/mL, 3,5 ng/mL, 4,5 ng/mL, 6,5
ng/mL oldugu rapor edilmistir (6). Catalona ve ark. (7) 1994
yilinda PSA esik degerini >4 ng/mL olarak kabul etmis ve PRM

ile kombine kullaniminin PK saptamadaki yerini arastirmistir. Bu
yayinda 50 yas Gzeri 6630 goniillu ele alinmig; %15 hastada PSA
yuksekligi, %15 hastada PRM’de siipheli lezyon, %26 hastada
her ikisi birden saptanmistir. PSA yiiksekligi, PRM ve ikisinin
kombine kullaniminin PK saptama orani %4,6, %3,2, %5,8
olarak rapor edilmistir (7). Catalona ve ark. (8) 1998 yilinda
serbest/total PSA oranini incelemis ve PSA 4-10 ng/mL arasinda
oldugu durumlarda PK saptanmasi icin serbest PSA/PSA orani
esik degerinin %25 oldugunu rapor etmislerdir. Avrupa’da ve
ABD’de 1990’ yillarda baslayan calismalarin sonuclari 2000°li
yillarin sonunda yayinlanmaya baslanmistir. ERSPC calismasinda
Avrupa Ulkelerinde 162,387 erkek 4 yil yilda bir kez PSA taramasi
yapilan ve bu taramanin yapilmadigi 2 gruba ayrilmigtir. PSA
esik degeri olarak 2,5 veya 3,0 ng/mL kullaniimis ve 9 yillik
takip sonrasinda PSA taramasinin yapildigi grupta PK saptanma
orani %8,2, PSA taramasinin yapilmadigi grupta %4,8 olarak
rapor edilmistir (3). On g yillik takip sonrasinda tarama yapilan
grupta %21 oraninda PK mortalitesinde azalma saptanmistir
(5). PLCO calismasinda 76,693 erkek 6 yil boyunca yilda
bir kez PSA taramasi yapilan ve bu taramanin yapiimadigi 2
gruba ayrilmistir. PSA esik degeri olarak 4,0 ng/mL kullaniimis
ve 7 yillik takip sonrasi PSA taramasinin yapildigi grupta PK
saptanma orani 116/10,000, taramanin yapilmadigi grupta PK
saptanma orani 95/10.000 olarak rapor edilmistir. PK mortalite
oranlari degerlendirildiginde ise tarama yapilan ve yapilmayan
grupta 3,7/10000 ve 3,4/10000 olarak rapor edilmistir. Her iki
incelemede de farkin istatistiksel anlamli olmadigi rapor edilmistir
(5). Tum bu cahsmalar dustunildiginde PSA'nin glinimizde
PK taramasi icin gerekli oldugu, ancak PK saptanmasi icin net bir
PSA esik degerinin olmadigi anlasilmaktadir. Ayni zamanda her
tlke ya da kitanin kendi PSA esik degerini belirleyip calismalarini
o degere gore dizayn ettigi gorllmektedir. Turkiye’de PK ve
ozellikle KOPK saptanmasinda PSA esik degerini yasa gore
degerlendiren bir yayin bulunmamaktadir. Bu nedenle mevcut
calismamizi degerli bir calisma olarak nitelendirmekteyiz. Bizim
calismamizda da PSA dederi yas ile orantili olarak istatistiksel
anlamli artis gostermektedir. Bu artis 6zellikle 70 yas tizerinde
daha yuksek bir ivme gostermektedir. Bizim calismamizda yasa
gore PK saptanmasindaki PSA esik degerlerinin 40-49, 50-59,
60-69, 70-79 ve 280 yas araliklari icin 2,21 ng/mL, 4,15 ng/mL,
6,06 ng/mL, 6,12 ng/mL ve 14,12 ng/mL oldugu gosterilmistir.

Diistinildigiinde KOPK saptanmasinda ideal yayinin PSA ile
prostatektomi materyallerinin incelenmesinde dogacag kolayca
fark edilir. Bu sekilde tasarlanarak 2006 yilinda Loeb ve ark.
(9) yaptgr bir calismada radikal prostatektomi uygulanmis
hastalarin %10’unun aslinda klinik 6nemsiz oldugu rapor
edilmistir. Son yillarda yapilan calismalarda ozellikle KOPK
saptanmasi hedeflenmektedir, ancak yukarida bahsettigimiz
genis hasta sayili calismalarin KOPK yéniinden degerlendirilmesi
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heniiz literatiire sunulmamistir. Bunun yerine son yillarda
KOPK saptanmasinda multiparametrik manyetik rezonans
gorintileme (MRI) kullaniimaya cahsiimaktadir. Siddiqui ve
ark. (10) 1003 hastali calismasinda MRI kullanilarak yapilan
biyopsinin yulksek riskli PK saptanmasini artirdigini, dasuk riskli
PK saptanma oranini ise azalttigini rapor etmistir. Ancak, MRI
pahali bir laboratuvar yéntemidir ve MRI yerine KOPK icin yeni
PSA esik degerleri belirlemek daha akilci ve ucuz bir yontem
olarak diistintilmelidir. Bizim calismamizda yasa gore KOPK
oranlari 40-49, 50-59, 60-69, 70-79, ve >80 yas araliklar icin
%83, %55, %79, %80, %100 ve yasa gore PK saptanmasindaki
PSA esik degerleri 7,08 ng/mL, 4,71 ng/mL, 7,30 ng/mL, 8,12
ng/mL ve 14,52 ng/mL olarak saptanmistir. Ozet olarak yas
arttikca KOPK yakalama ihtimali artmakta, bununla birlikte
PSA esik degerleri de kabaca artmaktadir. Saptamis oldugumuz
yasa gore PSA esik degerlerinin kullaniimasi gereksiz biyopsileri
onleyecektir.

Ote yandan PK ve KOPK icin saptadigimiz PSA esik degerleri
arasinda kalan degerler icin serbest PSA/PSA orani kullanmay!
disundik. Ancak 40-49, 50-59, 60-69 ve >80 yas araliklar icin
hasta sayimiz yetersiz oldugu icin hesaplama yapamadik. Yetmis
ile yetmis dokuz yas araligi icin ise serbest PSA/PSA orani esik
degerini %18 olarak saptadik.

ROC egrisi altinda kalan alanin degerlendirilmesi ise bir
tetkikin ne kadar yararl bir tetkik oldugunu gésteren diger bir
yontemdir. ROC egrisi iceren calismalar genellikle PSA’nin PK
saptamasindaki yerini incelemeye yoneliktir. Wang ve ark. (11)
PSA kullanarak gelistirdikleri ROC egrisinde egri altinda kalan
alanin 0,63 oldugunu, Ma ve ark. (12) 0,83 oldugunu, Lee
ve ark. (13) 0,80 oldugunu rapor etmislerdir. Yasa gére ROC
egrisi altinda kalan alani inceleyen bir yayin bulunmamaktadir.
Biz calismamizda PK saptamasinda PSA kullanilarak olusturulan
ROC egrilerinin altinda kalan alanlari degerlendirdigimizde
40-49, 50-59, 60-69, 70-79 ve >80 yas araliklar icin sirasi
ile 0,480, 0,526, 0,681, 0,678 ve 0,775 oldugunu saptadik.
Yani yas ilerledikce PSA’'nin PK saptanmasinda kullaniminin
anlamliigi da artmaktadir ve literatiir ile benzer olarak PSA'nin
PK saptanmasinda énemli oldugu sonucuna varilmaktadir. Ote
yandan literatiirde ROC egrisi altinda kalan alani KOPK saptamak
amaci ile degerlendiren bir calisma da bulunmamaktadir. Bizim
calismamiz bu agidan diinyada bir ilktir. Calismamizda KOPK
saptanmasinda PSA kullanilarak olusturulan ROC egrilerinde
egri altinda kalan alanlarin 40-49, 50-59, 60-69, 70-79, ve
>80 yas araliklari icin sirasi ile 0,889, 0,621, 0,782, 0,776, ve
0,775 oldugunu saptadik. Boylece, PSA'nin PK degil de KOPK
saptanmasi amaciyla kullanimi ile egri altinda kalan alanlarin
arttigini ve PSA'nin KOPK icin kullaniminin daha anlamli bir
yontem oldugunu ortaya koyduk.

Calismanin Kisithliklar

Olgu sayimizin &zellikle 40-49 ve >80 yas araliklarinda az olmasi
ve calismamizin retrospektif olmasi en 6nemli dezavantajimizdir.

Bir diger kisithhk da literatiirlerin KOPK saptanmasinin
6nemini vurgulamasina ragmen PSA’'nin halen PK taramasi
icin kullaniimasidir. Bu nedenle PSA'nin sadece KOPK icin
kullanimi tartismaya acgik bir konudur. Diger bir kisitlilik olarak
da calismamizin Ankara ilinde yapilmasi ve tim Turkiye'yi
yansitmamasi dustindlebilir. Ancak nufus verilerine gore Ankara
ili istanbul’dan sonra en ¢ok gég alan ilimizdir. Bu durum géz
onine alinarak Ankara ilinin tim Turkiye'yi yansitabilecegi
distinulmus ve konunun bashg o sekilde tasarlanmustir.

Sonug¢

Tirkiye'de PSA dederi yas ile artis gostermektedir ve KOPK
saptanmasi icin belirttigimiz PSA esik degerlerinin kullaniimasi
gereksiz biyopsileri onleyebilecektir.
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Abstract |

Objective: Ureterocutaneostomy (UCS) is a urinary diversion (UD) method which is used rarely in a carefully selected patient group. In this study, we
aimed to present the data and long-term outcomes of patients who underwent UCS treatment in our clinic.

Materials and Methods: A total of 36 patients who underwent UCS between January 2000 and December 2017 were included in the study. All
patients had unilateral or bilateral ureteral-skin anastomosis. The demographic data, diagnoses, comorbidities, side of UCS (unilateral-bilateral),
anesthesia method, operation time, and complications of the patients were recorded from the hospital registry system. The complications and survival
status of the patients until the study date were evaluated. The study data were presented as mean (minimum-maximum) and number (percent).
Results: Mean follow-up time was 128.5 (8-192) months. The mean American Society of Anesthesiologists score was 3.25. The patients had significant
comorbidities, mainly hypertension, chronic obstructive pulmonary disease, and coronary artery disease. UCS was performed most frequently after
radical cystectomy due to muscle-invasive bladder tumour (75%) and was usually bilateral (75%). The most common indications for UCS were
significant comorbidities (55%). Only 3 (8.33%) patients developed ureteral-skin anastomosis, 6 (16.66%) patients developed pyelonephritis, and 9
patients died during the follow-up period.

Conclusion: Although UCS is not a first-line UD method, it should still be kept in mind in the 21¢t century for patients unable to tolerate segment
excision from the gastrointestinal tract and postoperative complications due to comorbidities.

Keywords: Ureterocutaneostomy, urinary diversion, bladder tumour, survival, complication

Introduction (2). Surgery for invasive bladder cancer may be conducted
for curative or palliative purposes. If a palliative intervention is

planned, the simplest and quickest method of diversion is best.

UD was first described by Simon (3) in 1852, and after the ileal
conduit (IC) technique was popularized by Bricker (4) in 1950,
this technique became a standard treatment method. UD is
not practiced only after cystectomy, but is also used in cases of
neurogenic bladder and congenital anomalies of the bladder.

Ureterocutaneostomy (UCS) was first described by Johnston (1)
40 years ago as a bilateral end-to-end cutaneous ureterostomy for
urinary diversion (UD). Johnston initially described it as a diversion
method for children with congenital urinary obstruction, and it
was later used in adults with pelvic malignancy.

Bladder tumors are the fourth most common tumor in men and

the second most prevalent of all genitourinary system tumors.
At time of diagnosis, 20-25% of tumors are muscle-invasive.
The gold standard treatment of muscle-invasive tumors includes
radical cystectomy, extended lymph node dissection, and UD

UD procedures performed for these reasons do not require
cystectomy. The abdominal wall, urethra, and rectosigmoid
colon are the main sites involved in UD (5). The patient’s general
health status, disease-specific health condition, expectations
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of postoperative quality of life, and renal function are factors
evaluated when choosing UD type. Orthotopic ileal neobladder
substitution seems to be the method that best complies with
the physiological anatomy and provides the patient with the
best outcomes in terms of quality of life and cosmesis. However,
this method has some drawbacks. The main disadvantages
of orthotopic substitution include the presence of a locally
advanced bladder tumor and involvement of the urethra
or bladder neck, long-term complication rates, the possible
need for clean intermittent catheterization, and being a long
and technically difficult surgical procedure. In such cases,
incontinent UD types such as IC and UCS serve as alternative
methods. As UCS does not involve taking a segment from the
gastrointestinal system (GIS), patients are spared the potential
adverse effects of this additional intervention. In particular, UCS
is preferable as palliative treatment in cases with significant
comorbidities, limited life expectancy, history of or plan for
future intestinal radiotherapy (RT), or comorbid intestinal
pathologies (ulcerative colitis, Crohn’s disease) (6). In this study,
we aimed to evaluate the long-term results of patients who
underwent UCS in our clinic between 2000 and 2016.

Materials and Methods

Patient Selection and Data Collection

A total of 36 patients who underwent UCS between January
2000 and December 2017 were included in the study. Patients’
demographic data, diagnoses, additional diseases, side of UCS
(unilateral or bilateral), anesthesia method, operation time, and
complications were recorded from the hospital records system.
Signed informed consent forms were obtained from all patients for
the UCS procedure. Postoperative complications and survival data
until the date of the study were recorded. The study was designed in
accordance with the Declaration of Helsinki and because the study
was retrospective, ethics committee approval was not obtained.

Ureterocutaneostomy Procedure

Patients were operated in the supine position under general
anesthesia or with a combination of epidural and spinal anesthesia.
A median incision was made. The ureters were bilaterally (or
unilaterally) dissected down to the ureterovesical junction and
cut and spatulated after this point. A 4 Fr ureteral catheter was
inserted into the ureter lumen and fixed with 2/0 Vicryl Rapide
sutures from the middle of the ureter. The ureters were extruded
from the skin lateral to the rectus muscle and fixed on the rectus
abdominis fascia with 4/0 Vicryl sutures at 12, 3, 6, and 9 o’clock
approximately 3.5 cm proximally from the endpoint. The distal
end of the ureter was also fixed to the skin with 4/0 Vicryl sutures
from four quadrants. Immediately after the procedure, the UCS
orifices were taken into the stoma in the operation room. The
ureteral catheters were removed on postoperative day 10.

The study data were expressed as means (minimum-maximum)
and numbers (percentage).
Results

The mean age of the patients was 74.4 years and 66.7% were
male. The mean follow-up period was 128.5 months (range
8-192 months). Patients were at moderate to high risk regarding

anesthesia, with a mean American Society of Anesthesiologists
(ASA) score of 3.25 (range 2-5). Surgery was conducted under
a combination of epidural and spinal anesthesia in 24 patients
(66.6%) and under general anesthesia in 12 patients (33.4%).
The mean surgery time was 89.4 minutes. UCS usually followed
radical cystectomy performed due to muscle-invasive bladder
tumor (75%). UCS indication was based on the presence of
significant comorbidities in 20 patients (55.5%), history of
pelvic RT in 12 patients (33.3%), and presence of inflammatory
bowel disease in 4 patients (11.1%). In our patients, the UCS
procedure was usually bilateral (75%). Six of the 9 patients
who underwent unilateral UCS had solitary kidneys and these
patients were over the age of 70 years and had multiple
comorbidities. The demographic data of the patients and the
characteristics of the UCS procedure are summarized in Table 1.

During follow-up, only 3 (8.33%) patients developed
ureterocutaneous anastomotic stricture at postoperative 98
months, which was treated by ureteral dilation and implantation
of a 3-month 6 Fr double-] stent. Pyelonephritis developed in
6 patients and 9 patients died during follow-up. The causes
of mortality were systemic metastases due to bladder tumor
recurrence in 5 patients and myocardial infarction in 4 patients.
The patients’ long-term follow-up data and complications are
shown in Table 2.

Table 1. Demographic characteristics of ureterocutaneostomy
patients

Variable Value*
Patient number 36

Age (years) 74.4 (54-81)
BMI (kg/m?) 23.8 (21.2-27.5)
Sex

Female 12 (33.3)
Male 24 (66.7)
Comorbid diseases

Diabetes mellitus 15
Hypertension 27

Chronic obstructive pulmonary disease 24

Coronary artery disease 24

Chronic kidney disease 14

Crohn'’s disease 12

UCS indications

Major comorbidities 20 (55.5)
Pelvic RT history 12 (33.3)
Inflammatory bowel disease 4 (11.1)
ASA score 3.25 (2-5)
Anesthesia method

General anesthesia 12 (33.4%)
Spinal + epidural anesthesia 24 (66.6%)
Pathology with UCS (%)

Muscle-invasive bladder tumor 27 (75)
Neurogenic bladder 9 (25)

UCS procedure

Unilateral 9 (25)
Bilateral 27 (75)
Surgery duration (min) 89.4 (30-150)

BMI: Body mass index, RT: Radiotherapy, ASA: American Society of
Anesthesiologists, UCS: Ureterocutanostomy
*Values expressed as mean (minimum-maximum) or number (percent)
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Table 2. The ureterocutaneostomy patients’ long-term follow-up data
Complications Value* Duration**
Ureterocutaneous 3(8.33) 98 (76-112)
anastomosis stricture

Pyelonephritis 6 (16.66) 63.5 (58-69)

Ureteral retraction 1(2.77) 110.4

Stoma necrosis 1(2.77) 122.8

Death 9 (25) 76.33 (68-82)

*Values expressed as number (percent)

**Times are given as mean (minimum-maximum) in months

Discussion

Many factors are considered when selecting a method of UD,
including the patient’s age, manual dexterity, physical build,
mental and physical condition, renal functions, any comorbid
intestinal pathologies, and prognosis of the primary disease, as
well as the patient’s expectations, preferences, and fears, and
the training, experience, and skill of the physician. In addition,
the cost of the procedure must also be taken into account
(7). As there is no single option suitable for every patient, it is
important to know and consider the different diversion methods.
The implantation of ureters to the skin (ureterocutaneostomy) is
the easiest method of UD and is the only diversion method that
does not require removing a segment from the GIS. The main
indications for UCS are the planning of palliative treatment,
the presence of significant comorbidities, low life expectancy,
a history of intestinal RT or planned intestinal RT, and the
presence of pathologies that preclude the use of an intestinal
segment (ulcerative colitis, Crohn’s disease) (6). There are high
complication rates, especially involving stoma necrosis, stenosis,
and stricture, and patients often require ureteral catheterization.
Therefore, the IC is the most preferred method of UD (33-
63%) (8,9,10). Formed by the anastomosis of the ureter to
the skin, UCS is indicated for palliative purposes in patients
with a poor general condition and significant comorbidities,
and is selected for 1-10% of patients. When a UCS is formed,
diversions through a single stoma connecting to a single bag
can be created. This is achieved with transuretero-ureterostomy
by end-to-side anastomosis of the thin ureter to the other
ureter and UCS of this single ureter. Another option is to join
the medial edges of the ureter ends and pass them through an
opening in the anterior abdominal wall to create a single stoma
with a double-end appearance. In this study, we analyzed the
long-term results of patients for whom we preferred the UCS
method.

Patient age is important when determining the diversion
method. Particularly at advanced ages, compromised intestinal
integrity and segment excision from the GIS result in impaired
intestinal absorption and secretion, and these patients become
more susceptible to metabolic disorders (11). In a study by
Kozacioglu et al. (12) presenting the data of 27 patients who
underwent UCS, the patients’ ages ranged from 58 to 78
years. Similarly, in our study, the age range was between 54
and 81 years. It is known that age is among the main factors
determining quality of life of patients after UD (13). However,
conflicting results have been reported on the relationship
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between age and the quality of life expected after cystectomy.
Saika et al. (14) compared health-related quality of life after
radical cystectomy in patients aged 75 years and older who
underwent IC, UCS, and orthotopic UD (OUD) procedures.
They determined that there were no significant differences
in the quality of life questionnaire results between the three
groups and concluded that OUD is a method that can be
utilized in elderly patients (14). We did not use a questionnaire
that assessed the quality of life of our patients, but we did not
encounter any substantial complaints regarding quality of life
after UCS. Limitations in the social activities of our patients due
to their comorbidities and advanced age may be an important
factor in this.

UCS is a technique that is often preferred for patients with
significant comorbidities. In diversion types that involve taking
a segment from the GIS, it is expected that comorbidities
would increase the risk of complications (15). Furthermore,
the presence of serious comorbidities is one of the accepted
indications for UCS (6). UD method should be discussed in
detail with each patient and factors influencing UD selection,
including the patient’s preference, age, comorbidities, and
the oncological characteristics of the tumor, should be
considered. Being relatively easy to perform and having a low
risk of complications makes UCS a first-line choice, especially
for patients with multiple comorbidities. Kozacioglu et al. (12)
reported that important comorbidities such as hypertension,
chronic obstructive pulmonary disease, and diabetes were
common among the patients in their study. We found that
UCS was most commonly performed on high-risk patients with
major comorbidities, and for this reason the operation was done
under a combination of spinal and epidural anesthesia in 66.6%
of patients.

The ASA score is a scoring system established by the ASA to
predict patients’ operative risk. It has been shown that UCS,
the simplest incontinent diversion method, can reduce the risk
of postoperative ileal and pulmonary complications, especially
in patients with an ASA score of 3 or higher (16). Our patients
had a mean ASA score of 3.25 and were at high anesthesia
risk. For this reason, regional anesthesia was preferred for a
large proportion of our patients. Longo et al. (17) compared
the perioperative and quality of life outcomes of UCS and IC
in patients over 75 years of age with ASA scores greater than 2
who underwent radical cystectomy, and reached the conclusion
that UCS is a valid alternative that reduces perioperative
complications and does not significantly affect quality of life
in patients with significant comorbidities. Although the ASA
scores of our patients were high, this method was considered
relatively safer due to the short operation time, the use of
regional anesthesia in most patients, and our desire to avoid the
morbidity caused by alternative treatment methods such as RT
and chemotherapy.

Prior or planned RT is a major obstacle to the use of the rectum
segment for diversion, and may also warrant a UCS indication.
One of the underlying causes of poor functional outcomes in
elderly patients who undergo continent UD is a history of RT.

UD is not only performed for bladder malignancies or as a post-
cystectomy procedure, but can also be done for neurogenic
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bladder and congenital bladder anomalies. However, UCS is
often performed in cases where intraoperative survival may
be affected because of complications associated with locally
advanced bladder tumor and intestinal and general health
problems. OUD is not suitable in cases where the bladder tumor
involves the bladder neck or for patients with renal dysfunction
(creatinine clearance <50 mg/dL) and heart failure (ejection
fraction <45%), and UCS or IC is often preferred for these
patients (18). The incidence of bladder tumor is increasing
across the world, leading to more radical cystectomy and UD
procedures. UCS was performed for various reasons on our
patients, but the most common reason was for UD after radical
cystectomy due to muscle-invasive bladder tumor. When all
stages of bladder tumor are taken into account, the 5-year
survival rate is around 77% and the 10-year survival rate is
around 70%. The 5-year survival rate falls to approximately
47% for localized muscle-invasive bladder tumors, which
account for 35% of cases (19). In our patients, the 10-year
survival rate was 75%. The main reasons for this were that the
operation was performed for reasons unrelated to cancer in
25% of patients, and in those patients operated due to tumors,
the procedure was performed within 90 days, which is a critical
period for these patients.

In patients with solitary kidneys who have comorbidities and
are in poor general condition, UCS may be a suitable method
in order to avoid subjecting the patient to additional bowel
surgery. The UCS procedure was performed bilaterally in the
majority of our patients, but unilateral UCS was preferred
in 9 patients with multiple comorbidities and poor general
condition. The operation time can also be an important factor
contributing to complication rates in these patients. The mean
operation time was 89.4 minutes in our study.

Continent diversion methods offer certain advantages in terms
of function and quality of life, but they are technically difficult
to perform and the operation time is long, both of which
contribute to high complication rates. They are also associated
with high rates of reoperation, which may be needed in the
long term. Compared to these procedures, UCS is technically
easier to perform and is especially safer for patients with high
anesthesia risk, and has lower complication rates. However,
stoma problems are an important issue with UCS, and therefore,
the IC method introduced in 1952 has largely replaced UCS.
Nevertheless, UCS seems to cause less morbidity than IC.
Kilciler et al. (20) reported that UCS was associated with shorter
hospitalization time, less perioperative blood loss, and lower
late complication rate compared to IC. However, another
study showed that the type of diversion did not affect length
of hospital stay (21). Furthermore, with the use of new stents,
stoma problems have mostly been overcome. Some clinics
attempt to prevent stomal obstruction by inserting a mono-j
catheter into the ureter and replacing it every 2-3 months
using a guidewire. However, serious stomal problems may
occur despite this, and may require stomal reconstruction
with open surgery. In a study analyzing 16 months of follow-
up for incontinent diversion methods, UCS was found to
be more advantageous than ileal and colonic conduits (22).
There is consensus in the literature that UD types cannot be
recommended randomly to patients and that of all types of

UD, UCS has the lowest surgical complication rate. Two large
reviews emphasized that there is no scientific evidence that any
diversion type is superior to others in terms of quality of life
(23,24). However, there is a need for large-scale, randomized,
prospective studies in this area. Ureterocutaneous anastomotic
stricture and pyelonephritis attacks were two major surgery-
related complications in our patients, but these occurred
at low rates (8.33% and 16.66%, respectively). Although
different techniques have been modified, high rates of stomal
stenosis have been reported in the literature (25). Toyoda
(26) emphasized that with the technique they developed,
the high rate of stenosis can be overcome by spatulating the
ureter and implanting the stoma to skin separated from the
epidermis and dermis. Kim et al. (27) reduced stenosis rates
with a modified version of this technique in which they fixed
the tunnel inside the abdominal wall between the anterior
and posterior sheaths of the rectus fascia, and suggested that
the main cause of stenosis is compression of the ureter by the
tunnel in the abdominal wall. Our technique was similar to
both of these methods, and we believe that ureteral spatulation
and fixation of the tunnel to the abdominal wall contributed
to our low rate of stomal stenosis. In addition, it has been
speculated that obesity may contribute to stomal stenosis (28)
and the mean body mass index of our patient group was 23.8
(normal weight). We detected stomal necrosis in one patient
at postoperative 122 months. This patient was a 78-year-old
man with uncontrolled diabetes and severe peripheral vascular
disease. In this patient, ischemia at the microvascular level due
to his comorbidities may have led to the development of this
destructive complication.

Study Limitations

The drawbacks of our study are its retrospective nature, the
fact that the surgical procedures were performed by different
surgeons, and the lack of a comparative control group.
However, we believe that the long follow-up period and the
large patient group are strengths of our study because of
the limited data in the literature about UCS, which is a rarely
performed type of UD.

Conclusion

UCS should not be considered as a first option for patients
who will undergo UD. However, diversion with UCS should still
be kept in mind in the 21 century for selected patients with
low life expectancy and significant comorbidities, those with a
contraindication for obtaining a GIS segment, and those who
cannot tolerate postoperative complications.
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Oz

Amag: Ureterokutanostomi (UKS), secilmis hasta grubunda nadir
olarak uygulanan bir driner diversiyon (UD) yéntemidir. Bu calismada,
klinigimizde UKS tedavisi uygulanan hastalarin verilerini ve uzun dénem
sonuglarini sunmayi amacladik.

Gereg ve Yontem: Ocak 2000 ve Aralik 2017 arasinda UKS uygulanan
toplam 36 hasta, calismaya dahil edildi. Tim hastalara unilateral veya
bilateral Greter deri anostomozu uygulandi. Hastane kayit sisteminden
hastalarin demografik verileri, tanilari, ek hastaliklari, UKS tarafi (unilateral-
bilateral), anestezi yontemi, operasyon sureleri ve komplikasyonlari
kaydedildi. Hastalarin calisma tarihine kadar olan takip sureleri icerisindeki
komplikasyonlari ve sagkalim durumlari degerlendirildi. Calisma verileri,
ortalama (minimum-maksimum) ve sayi (ylizde) olarak ifade edildi.
Bulgular: Ortalama takip stresi 128,5 (8-192) aydi. Ortalama
Amerikan Anesteziyolojistleri Dernegi skoru 3,25di. Hastalarin baslica,
hipertansiyon, kronik obstriktif akciger hastaligi ve koroner arter hastaligi
olmak tzere 6nemli komorbiditeleri mevcuttu. UKS, en sik kasa-invaziv
mesane timori nedeniyle yapilan radikal sistektomi sonrasinda uygulandi
(%75) ve siklikla bilateral uygulandi (%75). En sik UKS endikasyonu,
onemli komorbiditelerdi (%55,5). Takip siirecinde yalnizca 3 (%8,33)
hastada Ureter deri anostomoz darligi, 6 (%16,66) hastada piyelonefrit
gelisti ve 9 hasta takip siiresinde eksitus oldu.

Sonu¢: Her ne kadar UKS, UD planlanan hastalarda ilk planda
distinllmesi gereken bir diversiyon yontemi olmasa da komorbiditeleri
nedeniyle gastrointestinal sistemden segment alinmasini ve postoperatif
komplikasyonlari tolere edemeyecek hastalarda, 21. ylzyllda da hala
akilda bulundurulmalidir.

Anahtar Kelimeler: Ureterokutanostomi, driner diversiyon, mesane
timord, sagkalim, komplikasyon

Abstract

Objective: Ureterocutaneostomy (UCS) is a urinary diversion (UD)
method which is used rarely in a carefully selected patient group. In this
study, we aimed to present the data and long-term outcomes of patients
who underwent UCS treatment in our clinic.

Materials and Methods: A total of 36 patients who underwent UCS
between January 2000 and December 2017 were included in the study.
All patients had unilateral or bilateral ureteral-skin anastomosis. The
demographic data, diagnoses, comorbidities, side of UCS (unilateral-
bilateral), anesthesia method, operation time, and complications of
the patients were recorded from the hospital registry system. The
complications and survival status of the patients until the study date
were evaluated. The study data were presented as mean (minimum-
maximum) and number (percent).

Results: Mean follow-up time was 128.5 (8-192) months. The mean
American Society of Anesthesiologists score was 3.25. The patients
had significant comorbidities, mainly hypertension, chronic obstructive
pulmonary disease, and coronary artery disease. UCS was performed
most frequently after radical cystectomy due to muscle-invasive bladder
tumour (75%) and was usually bilateral (75%). The most common
indications for UCS were significant comorbidities (55%). Only 3
(8.33%) patients developed ureteral-skin anastomosis, 6 (16.66%)
patients developed pyelonephritis, and 9 patients died during the follow-
up period.

Conclusion: Although UCS is not a first-line UD method, it should still be
kept in mind in the 21 century for patients unable to tolerate segment
excision from the gastrointestinal tract and postoperative complications
due to comorbidities.

Keywords: Ureterocutaneostomy, urinary diversion, bladder tumour,
survival, complication
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Giris

Ureterokutanostomi (UKS), ilk olarak Johnston (1) tarafindan
40 yil 6nce bir riner diversiyon (UD) yéntemi olarak, bilateral
yan-yan kutanoz ureterostomi seklinde tanimlanmigtir. Johnston
bu tanimlamayi, ilk olarak, konjenital Uriner obstriksiyonlu
cocuklarda bir diversiyon yontemi olarak tariflemistir; daha
sonradan bu yontem, pelvik maligniteli eriskinlerde kullanilmaya
baslanmustir.

Mesane timord, erkeklerde en sik gorilen doérdincl, tim
genitouriner sistem tumorleri arasinda ikinci en sik prevalans
oranina sahip tumordir. Tani aninda olgularin %20-25’'i kasa-
invaziv tumorlerdir. Kasa-invaziv timorlerin altin standart
tedavisi radikal sistektomi, genisletilmis lenf nodu diseksiyonu
ve UD'dir (2). Invaziv mesane tiimérii tedavisinde cerrahinin
amaci kiratif ya da palyatif olabilir. Eger palyatif bir girisim
planlaniyorsa en basit ve en kisa slrede uygulanabilecek bir
diversiyon yontemi, en iyisidir.

UD ise ilk olarak Simon (3) tarafindan 1852’de tanimlanmis
ve 1950’de Bricker (4) tarafindan ileal konduit (iK) tekniginin
polilarize edilmesinden sonra, bu teknik, standart bir tedavi
yontemi haline gelmistir. UD, yalnizca sistektomi sonrasinda
uygulanan bir yontem degildir; noérojenik mesanede veya
mesanenin konjenital anomalilerinden sonra da uygulanmaktadir.
Tiim bu nedenlerden dolayi uygulanan UD isleminde sistektomi
yapilmasi da zorunlu degildir. Abdominal duvar, Uretra ve
rektosigmoid kolon UD icin kullanilan baslica lokasyonlardir (5).
UD tipine karar vermek icin degerlendirilen faktérler; hastanin
genel saghk durumu, hastalik-spesifik saghk durumu, hastanin
operasyon sonrasi yasam kalitesi beklentisi ve hastanin renal
fonksiyonlaridir. Ortotopik ileal yeni mesane substitiisyonu,
fizyolojik anatomiye en iyi uyan ve gerek yasam Kkalitesi, gerek
kozmetik acidan hastaya en iyi sonucu saglayan yontem gibi
goziikmektedir. Ancak bu yodntemin bazi sakincalari vardir.
Lokal-ileri mesane timori bulunmasi ve Uretra veya mesane
boynu tutulumu olmasi, uzun dénem komplikasyon oranlari,
temiz aralikl kateterizasyon gerektirebilmesi, teknik agidan zor
ve uzun bir cerrahi prosedir olmasi ortotopik substitlisyonun
baslica dezavantajlaridir. Bu durumda, IK ve UKS gibi inkontinan
UD tipleri, alternatif yontemler olarak &n plana ¢ikmaktadir. UKS,
gastrointestinal sistemden (GiS) segment alinarak yapilimasi
planlanan bir diversiyon yontemi olmadigi icin hastalar bu
ek girisimin potansiyel yan etkilerinden korunabilmektedir.
Ozellikle; palyatif tedavi amaciyla, 6nemli komorbiditelerin eglik
ettigi, yasam beklentisinin kisith oldugu, barsaga radyoterapi
(RT) 6ykisuniin oldugu veya planlandigi ve barsak patolojilerinin
(lilseratif kolit, Crohn hastaligr) eslik ettigi durumlarda UKS
tercih edilmelidir (6). Bu calismada, 2000-2016 yillari arasinda
klinigimizde UKS uyguladigimiz hastalardaki uzun dénem
sonuclarimizi degerlendirmeyi amacladik.

Gerec¢ ve Yontem

Hasta Secimi ve Veri Toplanmasi

Ocak 2000 ve Aralik 2017 arasinda UKS uygulanan toplam
36 hasta calismaya dahil edildi. Hastalarin demografik verileri,
tanilari, ek hastaliklari, UKS tarafi (unilateral-bilateral), anestezi
yontemi, operasyon sureleri ve komplikasyonlar hastane kayit
sisteminden kaydedilerek degerlendirildi. Tiim hastalardan UKS
prosediirii icin operasyon oncesi imzal bilgilendirilmis onam
formu alindi. Hastalarin calisma tarihine kadar olan takip
sureleri icerisindeki komplikasyonlari ve sagkalim durumlan
kaydedildi. Calismamiz Helsinki Bildirgesi'ne uygun sekilde
yurataldua, retrospektif bir calisma olmasi nedeniyle etik kurul
onay! alinmadi.

Ureterokutanostomi Operasyonu

Hastalar, epidural ve spinal anestezi kombinasyonu veya genel
anestezi esliginde, supin pozisyonda opere edildi. Medyan kesi
uygulandi. Ureterler, bilateral (veya unilateral) Ureterovezikal
bileskeye kadar diseke edildi ve bu noktadan sonra kesilerek
spatiile edildi. Ureter limenine 4 Fr lreter kateteri yerlestirilerek
ureter orta kismindan 2/0 Vicryl Rapide sutirler ile tespit edildi.
Ardindan Ureterler rektus kasi lateralinden deri disarisina alindi
ve sonlanim noktasinin yaklasik 3,5 cm proksimalinden saat
12, 3, 6 ve 9 hizasindan 4/0 Vicryl sttirler ile rektus abdominis
fasyasina tespit edildi. Ureter distal ucu deriye yine 4 kadrandan
4/0 Vicryl sutirler ile tespit edildi. Operasyondan hemen
sonra, operasyon odasinda UKS agizlari stoma icerisine alindi.
Postoperatif 10. gtin Ureter kateterleri alindi.

Calisma verileri, ortalama (minimum-maksimum) ve sayi (ylizde)
olarak ifade edildi.

Bulgular

Hastalarin ortalama yasi 74,4'ti ve blyik codunlugu erkekti
(%66,7). Hastalarin ortalama takip suresi 128,5 (8-192 aralgr)
aydi. Hastalar, anestezi acisindan orta-ytiksek riskliydi ve ortalama
Amerikan Anesteziyolojistleri Dernegi (ASA) skoru 3,25ti (2-5
araligi). Hastalarin 24'iinde (%66,6) epidural ve spinal anestezi
kombinasyonu, 12’sinde (%33,4) ise genel anestezi esliginde
cerrahi islem uygulandi. Ortalama operasyon siresi 89,4
dakikaydi. UKS, en sik kasa-invaziv mesane tiimérii nedeniyle
yapilan radikal sistektomi sonrasinda uygulandi (%75). UKS
endikasyonlari 20 (%55,5) hastada onemli komorbiditelerin
eslik etmesi, 12 (%33,3) hastada pelvik RT 6ykisi olmasi ve
4 (%11,1) hastada enflamatuvar barsak hastaligi olmasiydi.
Hastalarimizda UKS, siklikla bilateral uygulanmisti (%75).
Unilateral UKS uygulanan 9 hastanin 6’sinin soliter bdbregi vardi
ve bu hastalar 70 yasindan buyik, ¢oklu komorbiditeleri olan
hastalardi. Hastalarin demografik verileri ve UKS uygulamasi
karakteristikleri Tablo 1'de 6zetlenmistir.



) Kizilay ve ark.
Ureterokutanostomi Sonuclari

Takip surecinde yalnizca 3 (%8,33) hastada operasyondan
ortalama 98 ay sonra ureter deri anostomoz darligi gelisti ve
ureteral dilatasyon ve 3 aylik 6 Fr double j stent uygulamasi
sonrasi darlik tedavi edildi. Alti hastada piyelonefrit gelisti ve
9 hasta takip siresinde eksitus oldu. Bes hastada mortalite
nedeni, mesane timoru rekirrensine baglh sistemik metastazlar,
4 hastada ise miyokard enfarktiisiiydii. Hastalarin uzun dénem
takip verileri ve komplikasyonlari Tablo 2’de gosterilmistir.

Tablo 1. Ureterokutanostomi yapilan hastalarin demografik
ozellikleri

Degisken Deger*
Hasta sayisi 36

Yas 74,4 (54-81)
VKi (kg/m?) 23,8 (21,2-27,5)
Cinsiyet

Kadin 12 (33,3)
Erkek 24 (66,7)

Ek hastaliklar

Diabetes mellitus 15
Hipertansiyon 27

Kronik obstriiktif akciger hastaligi 24

Koroner arter hastaligi 24

Kronik bobrek yetmezIigi 14

Crohn hastaligi 12

UKS endikasyonlari

Onemli komorbiditeler 20 (55,5)
Pelvik RT oykist 12 (33,3)
Enflamatuvar barsak hastaligi 4(11,1)

ASA skoru 3,25 (2-5)

Anestezi yontemi
Genel anestezi
Spinal + epidural anestezi

12 (%33,4)
24 (%66,6)

UKS'ye eslik eden patolojiler (%)

Kasa-invaziv mesane timori 27 (75)
Norojen mesane 9 (25)
UKS uygulamasi

Unilateral 9 (25)
Bilateral 27 (75)

Operasyon stiresi (dk) 89,4 (30-150)

VKI:Viicutkitleindeksi, RT: Radyoterapi, ASA: Amerikan Anesteziyolojistleri Dernegi,
UKS: Ureterokutanostomi
*Degerler, ortalama (minimum-maksimum) veya sayi (ylizde) olarak verilmistir

Tablo 2. Ureterokutanostomi yapilan hastalarin uzun dénem takip
verileri

Komplikasyonlar Deger* Siire**

Ureter deri anostomoz darligi 3(8,33) 98 (76-112)
Piyelonefrit 6 (16,66) 63,5 (58-69)
Ureteral retraksiyon 1(2,77) 110,4

Stoma nekrozu 1(2,77) 122,8

Eksitus 9 (25) 76,33 (68-82)

*Degerler, sayi (ylizde) olarak verilmistir
**Sireler, ay cinsinden ortalama (minimum-maksimum) olarak verilmistir

Tartisma

UD seciminde rol oynayan faktérler; hastanin yasi, el becerisi,
vucut yapisi, fiziksel ve mental durumu, bobrek fonksiyonlari,
primer hastaliginin prognozu, varsa mevcut barsak patolojisi,
hastanin beklentileri, tercihleri ve korkulari, doktorun egitimi,
deneyimi ve becerisidir. Bunlara ek olarak islemin maliyeti
de g6z onunde bulundurulmasi gereken bir faktordir (7).
Her hastaya uygun, tek bir secenekten s6z edilemeyecegi
icin farkli diversiyon yontemlerinin bilinmesi ve géz onlinde
bulundurulmasi biiyiik énem tagimaktadir. Ureterlerin deriye
implantasyonu (iireterokutanostomi), UD’nin en kolay
yontemidir ve GiS'den segment alinmasini gerektirmeyen tek
diversiyon yéntemidir. UKS icin kabul edilen endikasyonlar
baslca; palyatif tedavi planlanmasi, 6nemli komorbiditeler
olmasi, yasam beklentisinin az olmasi, barsaklara RT oykuisu
olmasi veya planlanmasi ve barsak segmentinin kullaniimasinin
uygun olmadigi patolojilerdir (lilseratif kolit, Crohn hastalig) (6).
Ozellikle stoma nekrozu, stenozu ve darligi olmak iizere, yiiksek
komplikasyon oranlari mevcuttur ve hastalar siklikla Greteral
kateterizasyon uygulamasina maruz kalabilmektedir. Bu nedenle
iK, en sik tercih edilen UD yéntemidir (%33-63) (8,9,10). Ureterin
deriye anostomozu ile olusturulan UKS, palyatif amagli ve genel
durumu duskiin olan ve 6nemli komorbiditeleri olan hastalarda
endikedir ve hastalarin %1-10’unda tercih edilen diversiyon
yoéntemidir. UKS olusturulurken tek stomali, tek bir torbanin
baglanacag diversiyonlar uygulanabilir. ince olan ureter, diger
Uretere ug¢-yan anastomoz ile transiretero-lreterostomi ve
tek Ureterin deriye agizlastirimasiyla olusturulur. Diger bir
secenek de Ureterlerin uglarinda medyal sinirlar birlestirerek,
karin 6n duvarindaki bir acikliktan cikartarak, cift u¢ gérinimli
tek stoma olusturmaktir. Bu calismada, UKS yéntemini tercih
ettigimiz hastalarimizin uzun dénemli sonuglarini analiz ettik.

Hastalarin yasi, diversiyon yonteminin belirlenmesinde 6nemli
yere sahiptir. Ozellikle ileri yaslarda barsak biitiinligi bozulur;
GiS’den segment eksizyonu ile birlikte barsagin absorpsiyon
ve sekresyon yetenekleri bozulur ve ortaya cikan metabolik
bozukluklara bu hastalar daha duyarl hale gelir (11). Kozacioglu
ve ark. (12) UKS uyguladiklari 27 hastanin verilerini sunduklari
calismalarinda hastalarin yaglarinin 56-78 arasinda degistigini
belirtmistir. Bizim calismamizda yas araliyi benzer sekilde 54
ile 81 arasinda degismekteydi. UD sonrasi hastalarin yasam
kalitesini belirleyen onemli faktorlerden birisinin de yas oldugu
bilinen bir gergektir (13). Ancak, yas ile sistektomi sonrasinda
beklenen yasam kalitesi arasindaki iligki tizerinde celiskili sonuglar
da bildirilmistir. Saika ve ark. (14) IK, UKS ve ortotopik UD
(OUD) uygulanan 75 yas ve lizeri hastalarda radikal sistektomi
sonrasinda saglikla iliskili yasam kalitesini karsilastirmistir. Ug grup
arasinda yasam Kkalitesi sorgulama formlari sonucunda onemli
bir farklilik olmadigini saptamislardir ve OUD’nin yaslh hastalarda
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uygulanabilir bir yontem oldugu sonucuna varmislardir (14).
Hastalarimizda yasam kalitesini degerlendiren bir sorgulama
formu kullanmadik, ancak UKS sonrasinda yasam kalitesine
yonelik belirgin bir yakinmayla karsilasmadik. Hastalarimizin
komorbiditeleri olan, ileri yasl hastalar olmasi nedeniyle sosyal
aktivitelerinin kisith olmasinin bunda énemli bir etken oldugu
disuncesindeyiz.

UKS, siklikla 5nemli komorbiditeleri olan hastalarda tercih edilen
bir tekniktir. GiS’den segment alinarak uygulanan diversiyon
tiplerinde komorbiditelerin, komplikasyon riskini artirmasi
beklenen bir sonuctur (15). Hastanin ciddi komorbiditelerinin
olmasinin, UKS icin kabul géren endikasyonlardan birisi
oldugu da bilinen bir gercektir (6). UD yéntemi, her hastayla
ayrintih sekilde tartisiimalidir ve yontemin secilmesinde etkili
faktorler olan hastanin tercihi, yasi, komorbiditeleri ve timaoriin
onkolojik o6zellikleri g6z 6ntinde bulundurulmalidir. Nispeten
uygulanmasi kolay bir teknik olmasi ve disik komplikasyon
riski, UKS’yi 6zellikle coklu komorbiditeleri olan hastalarda ilk
planda dustindlen bir yontem haline getirmektedir. Kozacioglu
ve ark. (12) calismalarinda hastalarinda siklikla hipertansiyon,
kronik obstriiktif akciger hastaligi ve diyabet olmak izere
énemli komorbiditeler saptamislardir. Hastalarimizda UKS’nin
en sk, onemli komorbiditeleri olan yuksek riskli hastalarda
uygulandigini saptadik ve bu nedenle operasyon, hastalarin
%66,6'sinda spinal ve epidural anestezi kombinasyonuyla
gerceklestirilmistir.

ASA skoru, ASA tarafindan hastanin operatif riskini éngérmek
icin olusturulmus bir skorlama sistemidir. Ozellikle ASA skoru
3 ve Uzerinde olan hastalarda en basit inkontinan diversiyon
yontemi olan UKS’nin postoperatif dénemde artmis ileus
ve pulmoner komplikasyon riskini azaltabilecegi gosterilmistir
(16). Hastalarimizin ortalama ASA skoru 3,25 olup, ytksek
anestezik riske sahip hastalardi ve bu nedenle, hastalarimizin
biyuk kisminda rejyonel anestezi tercih edilmistir. Longo ve ark.
(17) 75 yasindan biiyiik, ASA skoru 2’den fazla olan ve radikal
sistektomi uygulanan hastalarda UKS ve IK'nin perioperatif ve
yasam kalitesi sonuclarini karsilastirmislar ve UKS’nin, énemli
komorbiditeleri olan hastalarda, perioperatif komplikasyonlari
azaltan ve yasam kalitesini onemli dlclide etkilemeyen gecerli
bir alternatif oldugu sonucuna varmslardir. Her ne kadar
hastalarimizin ASA skoru ytiksek olsa da kisa operasyon stresi,
cogunlukla rejyonel anestezinin tercih edilmesi ve alternatif
tedavi yontemi olan RT ve kemoterapinin morbiditesinden
kacinmak istememiz, bu yontemi hastalarimizda nispeten daha
guvenli hale getirmistir.

RT yapilmis olmasi veya planlanmasi, rektum segmentinin
diversiyon amach kullanimi icin dnemli bir engel olusturmaktadir
ve tam tersi RT dykiisii veya planlanmasi, UKS endikasyonunu
gerektirebilen bir durumdur. Kontinan UD uygulanan yash
hastalarda kotii fonksiyonel sonuglarin altinda yatan nedenlerden
birisi de hastanin RT oykusu olmasidir.

UD yalnizca mesane malignitelerinde ve postsistektomi bir
prosedur olarak uygulanmaz, norojenik mesane ve konjenital
mesane anomalileri icin de uygulanabilir. Ancak UKS; siklikla
lokal-ileri mesane timori, intestinal ve genel saglik problemleri
nedeniyle, ciddi komplikasyonlar nedeniyle intraoperatif
sagkalimin etkilenebilecegi durumlarda uygulanmaktadir.
Mesane timorinin mesane boynunu tuttugu durumlarda,
renal disfonksiyonda (kreatinin klirensi <50 mg/dL) ve kalp
yetmezligi (ejeksiyon fraksiyonu <%45) olan hastalarda OUD
uygun bir yéntem degildir ve bu hastalarda UKS veya IK siklikla
tercih edilen yontemlerdir (18). Dinyada mesane timoru
insidansi artmaktadir, buna bagli olarak da daha cok sayida
radikal sistektomi ve UD operasyonu uygulanmaktadir. Bizim
hastalarimizda farkli nedenlerle UKS uygulanmustir; ancak en
stk neden, kasa-invaziv mesane timori nedeniyle yapilan
radikal sistektomi sonrasi gereken diversiyon gerekliligiydi.
Mesane timorinin tim evreleri g6z 6niine alindiginda 5 yilhk
sagkalim %77 ve 10 yillik sagkalim %70 civarindadir. Hastalarin
%35’ini olusturan lokalize-kasa invaziv mesane timorleri
icin ise 5 yillik sagkalim %47’lere gerilemektedir (19). Bizim
hastalarimizda 10 yillik sagkalim %75 olarak saptandi. Bunun
baslica nedenleri hastalarin %25’inde nontiimoéral nedenlerle
operasyonun uygulanmasi ve timor nedeniyle uygulanan
hastalarda operasyonun kritik stre olan 90 glinden fazla
geciktirilmemesiydi.

Soliter bobrekli hastalarda, eslik eden komorbiditeler mevcutsa
ve hastalarin genel durumu diskiinse hastayi ek barsak cerrahisi
morbiditesine maruz birakmamak icin UKS, uygun bir yéntem
olabilir. Hastalarimizin cogunlugunda UKS prosediirii bilateral
uygulanmisti, ancak ¢oklu komorbiditeleri olan genel durumu
diskiin 9 hastada unilateral UKS tercih edilmistir. Operasyon
siiresi de bu hastalarda komplikasyon oranlarina katkida bulunan
onemli bir faktor olabilir. Calismamizda ortalama operasyon
siresi, 89,4 dakikaydi.

Kontinan diversiyon yontemlerinin fonksiyonel ve yasam kalitesi
ile iliskili avantajlari mevcuttur; ancak uygulanmasi teknik
olarak zordur, operasyon siresi uzundur ve bunlara bagl
olarak da komplikasyon orani yiksektir. Ayrica ge¢ donemde
de gerekebilen 6nemli oranda reoperasyon oranlarina sahiptir.
Bunun yaninda UKS, uygulanmasi teknik olarak daha kolaydir
ve Ozellikle anestezik riski yiiksek hastalarda daha guvenli ve
daha az komplikasyon oranlarina sahip bir yontemdir. Ancak
UKS ile gériilebilen 6nemli bir problem stoma problemleridir
ve bu nedenle 1952 yilinda uygulanmaya baslanan K, biyiik
oranda UKS'nin yerini almistir. Ancak UKS, IK’ye gére daha az
morbiditeye sahip gibi goziikmektedir. Kilciler ve ark. (20) iK’ye
gore UKS'nin daha az hospitalizasyon siiresi, perioperatif kan
kaybi ve ge¢c komplikasyon oranina sahip oldugunu bildirmistir.
Ancak bir calismada diversiyon tipinin, hastanede kalis suresi
Uzerinde belirleyici olmadigi gosterilmistir (21). Yeni stentlerin
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kullanimiyla stoma problemleri de biiyiik oranda agilmistir. Bazi
kliniklerde Ureter icerisine mono-j kateter yerlestiriimektedir
ve kilavuz tel Uzerinden 2-3 ayda bir dedistirilerek stomal
obstriiksiyon onlenmeye calisiimaktadir. Buna ragmen, onemli
stomal problemler ortaya cikabilir ve acik cerrahi ile stomal
rekonstriiksiyon gerekebilmektedir. inkontinan diversiyon
yoéntemlerinin 16 aylik takiplerini analiz eden bir calismada, UKS
ileal ve kolonik konduite gore daha avantajli bulunmustur (22).
Herhangi bir UD tipinin her hastaya rastgele 6nerilemeyecegi
ve tiim UD tipleri arasinda UKS’nin en az cerrahi komplikasyon
oranina sahip oldugu konusunda literattirde fikir birligi vardir. iki
blyuk derlemede yasam Kkalitesi acisindan diversiyon tiplerinin
birbirine daha Gstiin olduguna yonelik bir bilimsel kanit olmadigi
vurgulanmistir (23,24). Ancak bu konuda buyuk olgekli,
randomize, prospektif calismalara ihtiyag vardir. Hastalarimizda
isleme bagl gorilen iki onemli komplikasyon Ureter deri
anostomoz darligi ve piyelonefrit atagiydi; ancak bunlar oldukga
disuk oranlarda, sirasiyla %8,33 ve %16,66 oraninda gorildu.
Farkli teknikler modifiye edilmesine ragmen literatiirde ylksek
stoma stenoz oranlari bildirilmistir (25). Toyoda (26) gelistirdigi
teknikte, Greterin spatlile edilmesi ve stomanin epidermis ve
dermisten arindinlmig deriye implante edilmesinin, ylksek
stenoz oraninin Ustesinden gelebilecegini vurgulamigtir. Kim
ve ark. (27) bu teknigi modifiye ederek abdominal duvar
icerisindeki tuneli rektus fasyasinin on ve arka kilifi arasinda
sabitleyerek stenoz oranlarini azaltmislar ve stenozun esas
nedeninin Ureterin abdominal duvar icerisindeki tlnelin
kompresyonu oldugunu ileri sturmuslerdir. Bizim teknigimiz
bu iki yonteme de benzemekteydi; Ureteral spatiilasyon ve
tiinelin abdominal duvarda sabitlenmesinin disik stomal
stenoz oranimiza katkida bulundugunu diisinmekteyiz. Ayrica
obezitenin stoma stenozuna katkida bulunabilecegi spekiile
edilmistir (28) ve bizim hasta grubumuzun ortalama viicut kitle
indeksi 23,8'di (normal kilolu). Bir hastamizda postoperatif 122.
ayda stoma nekrozu saptadik. Bu hasta 78 yasinda, kontrolstiz
diyabeti ve ciddi periferik damar hastaligi olan bir erkekti.
Komorbiditelerine bagh mikrovaskiler diizeyde gerceklesen
doku iskemisinin, hastada bu yikici komplikasyonun gelismesine
neden oldugunu disiinmekteyiz.

Caligmanin Kisithliklar

Calismamizin  eksik yonleri retrospektif yapisi, cerrahi
prosedirlerin farkli cerrahlar tarafindan uygulanmig olmasi
ve karsilastirmali bir kontrol grubu olmamasidir. Ancak nadir
uygulanan bir UD tipi olan UKS hakkinda literatiirde kisith veri
olmasi nedeniyle, uzun takip stresinin ve genis hasta grubunun
calismamizin gui¢lu yonleri oldugunu distinmekteyiz.

Sonug¢

UKS, UD planlanan hastalarda ilk planda distinilmesi gereken
bir diversiyon yontemi degildir. Ancak ozellikle yasam beklentisi

az olan, énemli komorbiditeleri olan ve GiS’den segment
alinmasinin uygun olmadigi, postoperatif komplikasyonlari
tolere edemeyecek secilmis hastalarda UKS ile diversiyon, 21.
yuzyilda da hala akilda bulundurulmalidir.

Etik

Etik Kurul Onayi: Calismamiz Helsinki Bildirgesi‘'ne uygun
sekilde yurutulmustir, ancak retrospektif bir calisma olmasi
nedeniyle etik kurul belgesi yoktur.

Hasta Onay:: Hastalarin uygulanan islemle ilgili yazil onamlari
alinmistir.
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Abstract |

Objective: To evaluate the relationship between serum prostate-specific antigen (PSA) level and total cholesterol, fasting blood glucose, and neutrophil-
lymphocyte ratio (NLR) in men without prostate cancer.

Materials and Methods: Between 2010 and 2017, 2631 male participants aged 50-70 years with a serum PSA level of 0-10 ng/mL were included
from a population of 4643 healthy males who participated in a health screening program conducted by the izmir Metropolitan Municipality Esrefpasa
Hospital in the district villages of izmir. Participants’ serum PSA, fasting blood glucose, total cholesterol levels, and NLR were retrospectively assessed.
Participants were grouped as those with high and low serum PSA levels, high and low glucose levels, and high and low cholesterol levels. Differences
between the groups in terms of serum PSA levels, serum total cholesterol, glucose, and NLR were analyzed.

Results: The mean age of the participants was 60.2+5.4 years and the mean serum PSA level was 1.28+1.20 ng/mL. The mean PSA value was higher
in the high cholesterol group (1.36+1.33 vs 1.19+1.02, p<0.001) compared to the low cholesterol group, and the mean PSA value in the high glucose
group was lower than in the low glucose group (1.08+0.86 vs 1.32+1.25, p<0.001). Compared to the normal PSA group, the high PSA group had
higher mean cholesterol level (208.6+39.9 vs 203.3+41.8, p<0.001) and NLR (2.17+1.00 vs 2.06+0.89, p=0.039), but lower glucose level (108.5+32.5
vs 117.2+51.0, p=0.004). Serum PSA level was positively correlated with total cholesterol and NLR (r=0.074 and p<0.001, r=0.050 and p=0.011), and
negatively with glucose level (r=-0.084 and p<0.001).

Conclusion: Evaluation of total cholesterol, fasting glucose, and NLR, which may be associated with serum PSA levels, may help urologists when
investigating elevated serum PSA levels in asymptomatic men aged 50-70 years who have not been diagnosed with prostate cancer.

Keywords: Prostate-specific antigen testing, prostate cancer, screening

Introduction has risen in many countries over the past two decades due to

prostate cancer screening utilizing the serum prostate-specific
Globally, prostate cancer is the second leading cause of cancer-  antigen (PSA) test (3,4,5). Although PSA testing is not currently
related mortality in males (1,2). The incidence of prostate cancer recommended as a routine screening tool for prostate cancer
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(6,7,8), it is commonly used as a preliminary test for men who
present to urology outpatient clinics with complaints regarding
urination or in patients over 40 years of age upon their request.
The PSA glycoprotein, which is secreted from the prostate
gland, has no definitive threshold value for prostate cancer, and
high serum PSA levels can occur in benign prostatic hypertrophy
(BPH), prostatitis, and following procedures performed on the
prostate (prostate massage, prostate biopsy, and urethroscopy)
.

Serum PSA levels may be affected by a number of factors
other than prostate disorders in men who have not been
diagnosed with prostate cancer. Although there are studies in
the literature investigating the effects of obesity, serum glucose,
total cholesterol, and triglyceride levels on serum PSA levels, the
results of these studies are contradictory (10,11,12,13). Today,
many men aged 50-70, despite not being diagnosed with
diabetes or hypercholesterolemia, are found to have high blood
glucose or total cholesterol level when tested for PSA.

In addition to numerous other parameters, neutrophil-
lymphocyte ratio (NLR) has recently been studied as a marker
of the inflammatory response in solid organ tumors because it
is easily determined. NLR is an established marker of progression
and poor prognosis in lung, pancreatic, colorectal, ovarian,
and prostate cancer (14). Although there are many studies
demonstrating a relationship between NLR and the risk of
prostate cancer diagnosis, recurrence, and progression (15,16),
few studies have shown a relationship between serum PSA levels
and NLR in patients without prostate cancer (14).

The aim of this study was to determine the relationship between
serum PSA level and fasting blood glucose, total cholesterol,
and NLR in men aged 50-70 years without prostate cancer.

Materials and Methods

Of 4643 healthy males who presented for health screening
conducted by the izmir Metropolitan Municipality Esrefpasa
Hospital in the district villages of izmir between 2010 and 2017,
2631 participants aged 50-70 with a serum PSA level of 0-10

differences between groups and their association with serum
PSA levels were assessed. In addition, differences in serum total
cholesterol, glucose, and NLR between participants with and
without serum PSA level over 2.5 ng/mL (8) were evaluated.

Because the study was designed as a retrospective chart review,
ethics committee approval and informed consent were not
obtained. However, the participants provided informed consent
during the health screening.

Results

The mean age of the 2631 male participants included in the
study was 60.2+5.4 years and their mean serum PSA level
was 1.28+1.20 ng/mL. The participants’ demographic data,
serum glucose and total cholesterol levels, and NLR are shown
in Table 1. Men with high cholesterol had significantly higher
mean serum PSA levels than men without high cholesterol
(p<0.001). However, mean serum PSA level was significantly
lower in participants with high serum glucose levels when
compared to those without high serum glucose (p<0.001)
(Table 2). Comparison of groups with and without elevated
PSA revealed higher total cholesterol and NLR and lower mean
fasting glucose levels among men with elevated serum PSA
levels (p<0.001, p=0.039, and p=0.004, respectively) (Table 3).
There were statistically significant but weak positive correlations
between serum PSA level and total cholesterol and NLR
(r=0.074 and p<0.001; r=0.050 and p=0.011). However, there
was a significant but weak negative correlation between serum
PSA level and fasting blood glucose (r=-0.084 and p<0.001).

Table 1. Demographic data of the participants

Number of participants 2631

60.2+5.4 (50-69)
1.28+1.20 (0.10-9.32)
203.9+41.6 (83-437)
116.2+49.3 (46-554)

Mean age (range), years

Mean PSA (range), ng/mL

Mean cholesterol (range), mg/dL

Mean glucose (range), mg/dL

ng/mL were included in the study. The participants’ serum PSA, Mean neutrophil/lymphocyte ratio 2.07£0.91
fasting blood glucose, total cholesterol levels, and NLR were Elevated glucose (>126 mg/dL), (n, %)
retrospectively evaluated. Patients with prostate cancer and No 2153, 81.8%
patients receiving medical treatment for urinary tract infections, Yes 237,11.3%
BPH, diabetes, and hyperlipidemia were excluded from the Elevated cholesterol (>200 mg/dL), (n, %)
study. Relationships between serum PSA level and fasting No 1263, 48.0%
glucose, total cholesterol, and NLR were assessed. Participants Yes 1368, 52.0%
were grouped as those with and without high glucose (>126 PSA: Prostate-specific antigen
mg/dL) (17) and high cholesterol (>200 mg/dL) (18), and the
Table 2. Comparison of age and serum prostate-specific antigen level between groups
Elevated glucose Elevated cholesterol
Yes No p value Yes No p value
n=237 n=2153 n=1368 n=1263
Age, years (mean + SD) 61.25.1 60.0£5.5 <0.001 60.3+5.5 60.2+5.4 0.236
PSA, ng/mL 1.08+0.86 1.3241.25 <0.001 1.3621.33 1.19+1.02 <0.001
(mean + SD)
PSA: Prostate-specific antigen, SD: Standard deviation
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Table 3. Comparison of serum cholesterol, serum glucose, and
neutrophil/lymphocyte ratio between groups with and without
elevated prostate-specific antigen (>2.5 ng/mL)

PSA >2.5 PSA <2.5 p value

ng/mL ng/mL

n=297 n=2334
Age 63.1+4.6 59.9+5.4 <0.001
PSA 4.01+1.46 0.93+0.52 <0.001
Cholesterol 208.6+39.9 203.3+41.8 <0.001
Glucose 108.5£32.5 117.2£51.0 0.004
Neutrophil/lymphocyte ratio | 2.17+1.00 2.06+0.89 0.039
PSA: Prostate-specific antigen

Discussion

PSA is a glycoprotein tumor marker that is now commonly
used in prostate cancer diagnosis and follow-up. Although it is
secreted from normal prostate cells, prostate cancer cells secrete
10 times more PSA than normal (19). In addition to prostate
cancer, PSA levels have also been observed in benign prostate
diseases such as BPH and prostatitis, and interventions involving
the prostate such as prostate biopsy, prostate resection, rigid
cystoscopy, and transrectal ultrasonography (19). Although not
currently recommended for routine prostate cancer screening
(6,7,8), it is widely used in urology outpatient clinics for those
over 40 years of age upon patient request. Tawfik (20) argued
that PSA testing creates high costs for the health care system,
both due to the test itself and expenses associated with staging
and treatment of detected prostate cancers. Based on these
concerns, various studies were designed to determine when
and for whom PSA testing should be conducted, which PSA
value should be used as an indication for biopsy, and what
factors affect serum PSA levels, but no definitive conclusions
have been reached.

Despite numerous studies investigating associations between
prostate cancer and hypercholesterolemia and statin use
(21,22,23), there have been relatively few studies aiming to
correlate hypercholesterolemia with serum PSA levels in men
without prostate cancer (12). Similar to the results of our study,
Mondul et al. (12) investigated the relationship between serum
total cholesterol and serum PSA levels in 2574 men over 40 years
of age who did not have prostate cancer, and found that low PSA
levels corresponded to low cholesterol levels. In addition, patients
who achieved low cholesterol levels using statins also had low
serum PSA levels. Higher cholesterol content and reduced
cholesterol bioavailability in prostate tissue have been shown to
alter the structure of cell membrane signaling sites and increase
apoptosis in prostate cells (24,25). Furthermore, these changes
may also increase the inflammatory response against prostate
cells. Therefore, both prostate cell apoptosis and the resulting
inflammation can increase PSA release from prostate cells.
Cholesterol is an important precursor for androgen synthesis
(26). Androgens are shown to have a role in the proliferation
of prostate cells and the development of prostate cancer, and
PSA secretion has been associated with androgens (26). The
cholesterol-androgen relationship may explain the association
between elevated serum PSA and high cholesterol.

In this study, we showed that serum PSA levels were inversely
correlated with fasting blood glucose and that glucose levels
were lower in those with elevated PSA. Werny et al. (27)
reported lower PSA levels in diabetic patients compared to
non-diabetic patients. Mdiller et al. (10) showed that greater
diabetes severity was associated with larger decreases in
PSA. Similarly, Sun et al. (28) showed that patients with type
2 diabetes had lower PSA levels and that prediabetes was
associated with higher PSA levels. Although the participants in
the present study were not diagnosed with diabetes, the results
were similar to those of previous studies. In addition, we found
that participants with elevated PSA had lower fasting blood
glucose levels. In the literature, molecular studies describing
this inverse relationship between PSA and fasting blood glucose
have shown a decline in blood testosterone level and increase
in estrogen level in diabetes, which may result in a decrease in
androgen-dependent PSA synthesis and secretion (29,30).

Some previous studies have shown that systemic inflammation
plays a role in the development and progression of cancer and
that prostate cancer is associated with infectious agents, chronic
infections, and dietary and hormonal inflammatory factors
(31,32). NLR is one of the markers of systemic inflammation
and has been shown to correlate with the diagnosis, prognosis,
and progression of prostate cancer (15,16); however, the
relationship between systemic inflammation and serum
PSA levels in men without prostate cancer remains unclear.
McDonald et al. (14) demonstrated in their study that NLR
was associated with elevated serum PSA. In our study, there
was a positive correlation between elevated serum PSA and
NLR, and NLR was higher in the group with PSA elevation.
NLR elevation is associated with higher concentrations of many
pro-inflammatory cytokines. These pro-inflammatory cytokines
cause cellular DNA damage which can lead to cell death or
cancer development (32).

Study Limitations

The main limitations of this study are its retrospective nature,
the lack of advanced testing to establish other possible
etiologies of PSA elevation, and the lack of follow-up results for
the participants.

Conclusion

The results of this study indicate that serum PSA elevation may
be associated with high total cholesterol level, high NLR, and
low fasting blood glucose level. Taking total cholesterol level,
fasting glucose level, and NLR into account may help urologists
when evaluating elevated serum PSA in asymptomatic men
aged 50-70 who have never been diagnosed with prostate
cancer. However, better planned studies that analyze the
results of patient follow-up are needed to establish the exact
relationship between these factors and serum PSA levels in
asymptomatic men.
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Prostat Kanseri Tanisi Almamis, Prostat Spesifik Antijen
Degeri 0-10 ng/mL Olan 50-70 Yas Arasi Erkeklerde
Serum Prostat Spesifik Antijen Seviyesi ile Serum Aclik
Glikoz, Total Kolesterol ve Notrofil-Lenfosit Orani
Arasindaki lliskisinin Degerlendirilmesi

Assessment of the Relationship Between Serum Prostate-Specific Antigen Level and
Serum Fasting Glucose, Total Cholesterol and Neutrophil-Lymphocyte Ratio in Men
Aged 50-70 Years with Prostate-Specific Antigen Level 0-10 ng/mL without Prostate

Cancer Diagnosis

® Dr. Bora irer

[zmir Biiyiksehir Belediyesi Esrefpasa Hastanesi, Uroloji Klinigi, lzmir, Tirkiye

Oz

Amag: Prostat kanseri tanisi olmayan erkelerde, serum prostat spesifik
antijen (PSA) dizeyinin total kolesterol, aclk kan glikozu ve nétrofil-
lenfosit orani (NLO) ile olan iliskisinin degerlendirilmesi amagclandi.
Gere¢ ve Yontem: Calismaya 2010-2017 wyillari arasinda, Izmir
Blyuksehir Belediyesi Esrefpasa Hastanesi’nin izmir'in ilce koylerinde
yaptigi saglik taramasina basvuran saglikli 4643 erkek katilimcr arasindan
serum PSA seviyesi 0-10 ng/mL olanlar ve yaslari 50-70 arasinda
olan 2631 erkek katiimcr dahil edildi. Katiimcilarin serum PSA, aclik
kan glikozu, total kolesterol seviyeleri ve NLO’lari retrospektif olarak
degerlendirildi. Katihmcilar serum PSA diizeyi yiiksek olan ve olmayan,
glikoz yiiksekligi olan ve olmayan, kolesterol yiiksekligi olan ve olmayan
olarak gruplandirildi. Gruplar arasinda serum PSA diizeyi, serum total
kolesterol, glikoz ve NLO arasinda farkhligin varligi gosterilmeye cahsildi.
Bulgular: Katilimcilarin yas ortalamasi 60,2+5,4 yil ve ortalama serum
PSA diizeyi 1,28+1,20 ng/mL olarak bulundu. Kolesterol yiiksekligi
olan grupta olmayan gruba gore ortalama PSA degeri daha yiksek
(1,36%1,33-1,19+1,02 ve p<0,001); glikoz yiiksekligi olan grupta
ortalama PSA degeri, olmayan gruba gore ise daha dusikti (1,08+0,86-
1,32+1,25 ve p<0,001). PSA yiiksekligi olan grupta ortalama kolesterol
seviyesi (208,6+39,9-203,3+41,8 ve p<0,001) ve NLO daha yiiksek
(2,17£1,00-2,06+0,89 ve p=0,039), glikoz seviyesi normal PSA grubuna

Abstract

Obijective: To evaluate the relationship between serum prostate-specific
antigen (PSA) level and total cholesterol, fasting blood glucose, and
neutrophil-lymphocyte ratio (NLR) in men without prostate cancer.
Materials and Methods: Between 2010 and 2017, 2631 male participants
aged 50-70 years with a serum PSA level of 0-10 ng/mL were included
from a population of 4643 healthy males who participated in a health
screening program conducted by the Izmir Metropolitan Municipality
Esrefpasa Hospital in the district villages of izmir. Participants’ serum
PSA, fasting blood glucose, total cholesterol levels, and NLR were
retrospectively assessed. Participants were grouped as those with high
and low serum PSA levels, high and low glucose levels, and high and low
cholesterol levels. Differences between the groups in terms of serum PSA
levels, serum total cholesterol, glucose, and NLR were analyzed.
Results: The mean age of the participants was 60.2+5.4 years and the
mean serum PSA level was 1.28+1.20 ng/mL. The mean PSA value was
higher in the high cholesterol group (1.36+1.33 vs 1.1941.02, p<0.001)
compared to the low cholesterol group, and the mean PSA value in the
high glucose group was lower than in the low glucose group (1.08+0.86
vs 1.32+1.25, p<0.001). Compared to the normal PSA group, the
high PSA group had higher mean cholesterol level (208.6£39.9 vs
203.3+41.8, p<0.001) and NLR (2.17+1.00 vs 2.06+0.89, p=0.039), but
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gore daha dustkti (108,5£32,5-117,2+51,0 ve p=0,004). Serum PSA
seviyesi ile total kolesterol ve NLO arasinda pozitif korelasyon (r=0,074 ve
p<0,001, r=0,050 ve p=0,011), glikoz seviyesi ile ters korelasyon bulundu
(r=-0,084 ve p<0,001).

Sonug: Serum PSA diizeyi ile iliskili olabilecek olan total kolesterol, achk
glikoz duzeyleri ve NLO’nun da degerlendirilmesi; prostat kanseri tanisi
olmayan asemptomatik 50-70 yaslarindaki hastalarda serum PSA diizeyi
yuiksekliginin arastiriimasi sirasinda troloji uzmanina yardimci olabilir.
Anahtar Kelimeler: Prostat spesifik antijen testi, prostat kanseri, tarama

lower glucose level (108.5+32.5 vs 117.2+51.0, p=0.004). Serum PSA
level was positively correlated with total cholesterol and NLR (r=0.074
and p<0.001, r=0.050 and p=0.011), and negatively with glucose level
(r=-0.084 and p<0.001).

Conclusion: Evaluation of total cholesterol, fasting glucose, and NLR,
which may be associated with serum PSA levels, may help urologists
when investigating elevated serum PSA levels in asymptomatic men aged
50-70 years who have not been diagnosed with prostate cancer.
Keywords: Prostate-specific antigen testing, prostate cancer, screening

Giris

Diinyada erkeklerde kansere bagl 6lim nedenleri arasinda ikinci
sirada prostat kanseri yer almaktadir (1,2). Serum prostat spesifik
antijen (PSA) testi kullanilarak prostat kanseri taramasi yapilmasi
nedeniyle, son 20 yilda bircok tlkede prostat kanseri insidansinda
artis gorilmustir (3,4,5). PSA testi halen prostat kanseri icin
rutin bir tarama araci olarak énerilmemekle birlikte (6,7,8), iseme
yakinmalari ile Groloji polikliniklerine basvuran erkeklerde 6n test
olarak veya 40 yas Ustl hastalarda, hastanin talebi tizerine yaygin
olarak yapilmaktadir. Prostat bezinden salgilanan glikoprotein
yapisindaki PSA'nin, prostat kanseri tanisinda kesinlesmis bir esik
dederi yoktur ve benign prostat hipertrofisi (BPH), prostatit ve
prostata uygulanmis islemlerden sonra (prostat masaji, prostat
biyopsisi ve Uretroskopi) yliksek serum PSA dlizeylerine rastlanabilir
(9). Serum PSA seviyeleri prostat kanseri tanisi almamis kisilerde
prostat hastaliklari diginda da birtakim faktorlerden etkilenebilir.
Literattirde obezitenin, serum glikoz, total kolesterol ve trigliserig
diizeylerinin serum PSA diizeylerine etkisini arastiran calismalar
bulunsa da bu calismalardan ¢ikan sonuglar birbirleri ile celiski
gostermektedirler (10,11,12,13). Glinimuzde 50-70 yas arasinda
bircok erkek diyabet ve hiperkolesterolemi tanisi almamasina
ragmen, yiksek kan glikozu ya da total kolesterol seviyesi ile PSA
testine tabi tutulmaktadr.

Son yillarda solid organ timorlerinde enflamatuvar yanitin
gostergesi olarak bircok parametrenin yaninda, kolay ulasilabilir
olmasi nedeniyle nétrofil-lenfosit orani (NLO) arastiriimaya
baslanmisti. NLO akciger, pankreas, kolorektal, over ve prostat
kanserinde progresyon ve kot prognoz gostergesi olarak tespit
edilmistir (14). Ozellikle NLO ile prostat kanserinin tani, niiks ve
progresyon gosterme riski arasindaki iliskiyi ortaya koyan bircok
calisma varken (15,16), prostat kanseri tanisi almayan hastalarda
serum PSA diizeyleri ile NLO arasindaki iliskiyi gosteren calisma
sayisi cok azdir (14).

Bu calismada prostat kanseri tanisi olmayan 50-70 yas arasi
erkeklerde aclik kan glikoz, total kolesterol ve NLO’nun serum
PSA diizeyi ile iliskisinin ortaya konulmasi amaclandi.

Gerec¢ ve Yontem

Calismaya 2010-2017 yillari arasinda, izmir Biiyiiksehir Belediyesi
Esrefpasa Hastanesi’'nin izmir'in ilce koylerinde yaptigi saglik
taramasina basvuran saglikli 4643 erkek katiimci arasindan serum
PSA seviyesi 0-10 ng/mL olanlar ve yaslari 50-70 arasinda olan
2631 erkek katimci dahil edildi. Katilimcilarin serum PSA, aclik
kan glikozu, total kolesterol seviyeleri ve NLO’lari retrospektif
olarak degerlendirildi. Prostat kanseri tanisi olan hastalarin ve

idrar yollari enfeksiyonu, BPH, diyabet ve hiperlipidemi nedeniyle
ilac tedavisi alan hastalarin sonuclari ¢alisma disi birakildi. Serum
PSA diizeyi ile aclk glikoz, total kolesterol ve NLO arasindaki
iliskinin varlig1 degerlendirildi. Katimailar glikoz yuksekligi (>126
mg/dL) (17) olan ve olmayan, kolesterol yiiksekligi (>200 mg/dL)
(18) olan ve olmayan olarak gruplandirildi ve gruplar ile serum
PSA dizeyi arasindaki iliski ve farkliik degerlendirildi. Ayrica
serum PSA diizeyi 2,5 ng/mL’den yiksek olan (8) ve olmayan
katihmailarin serum total kolesterol, glikoz ve NLO’lari arasinda
farkliligin olup olmadigi gésterilmeye caligildi.

Calisma retrospektif dosya tarama calismasi olarak dizayn
edildigi icin etik kurul onay! ve hasta onami alinmadi. Ancak
saglik taramasi sirasinda katiimcilarin bilgilendirilmis onami
alind.

Bulgular

Bu calismada sonuclari degerlendirilen 2631 erkek katiimcinin
yas ortalamasi 60,2+5,4 yl ve ortalama serum PSA diizeyi
1,28+1,20 ng/mL olarak bulundu. Tablo 1’de katiimci erkeklerin
demografik verileri ve serum glikoz, total kolesterol diizeyleri
ve NLO'lar gosterilmistir. Kolesterol yiksekligi olan hastalarin
ortalama serum PSA degerleri, kolesterol yiksekligi olmayan
hastalarin serum PSA degerlerine gore istatistiksel olarak anlamli
bir sekilde ylksek oldugu gozlendi (p<0,001). Ancak, serum
glikoz ylksekligi olan ve olmayan gruplar arasinda serum PSA
degerleri karsilastirildiginda serum glikoz dizeyi yiksek olan
grupta ortalama serum PSA seviyesi diger gruba gore istatistiksel
olarak anlamli bir sekilde daha distik saptandi (p<0,001) (Tablo
2). Serum PSA yiksekligi olan grupta ortalama total kolesterol
ve NLO PSA yiiksekligi olmayan grupla karsilastirldiinda daha

Tablo 1. Katihmailarin demografik verileri

2631
60,2+5,4 (50-69)
1,28+1,20 (0,10-9,32)
203,9+41,6 (83-437)
116,2+49,3 (46-554)

Katilima sayisi

Ortalama yas (aralik), yil
Ortalama PSA (aralik), ng/mL

Ortalama kolesterol (aralik), mg/dL

Ortalama glikoz (aralik), mg/dL

Ortalama notrofil/lenfosit orani 2,07+0,91
Glikoz yiiksekligi (>126 mg/dL) (n, %)

Yok 2153 %81,8
Var 237 %11,3
Kolesterol yiiksekligi (>200 mg/dL) (n, %)

Yok 1263 %48,0
Var 1368 %52,0

PSA: Prostat spesifik antijen
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Tablo 2. Gruplara gore yas ve serum prostat spesifik antijen diizeyinin karsilastiriimasi

Glikoz yiiksekligi Kolesterol yiiksekligi

Var Yok p degeri Var Yok p degeri

n=237 n=2153 n=1368 n=1263
Yas, yil (Ort + SS) 61,245,1 60,0+5,5 <0,001 60,345,5 60,2+5,4 0,236
PSA, ng/mL 1,08+0,86 1,32+1,25 <0,001 1,36+£1,33 1,19+1,02 <0,001
(Ort £ SS)

PSA: Prostat spesifik antijen, Ort: Ortalama, SS: Standart sapma

yuksek, ortalama aclik glikoz seviyesi daha dustk olarak bulundu
(sirasiyla p<0,001, p=0,039 ve p=0,004) (Tablo 3). Serum
PSA diizeyi ile total kolesterol ve NLO arasinda pozitif yonde
istatistiksel olarak anlamli fakat zayif bir kolerasyon bulunurken
(r=0,074 ve p<0,001, r=0,050 ve p=0,011), serum PSA diizeyi
ile aclik kan glikozu arasinda ters yonde istatistiksel olarak anlamli
fakat zayif bir kolerasyon oldugu gosterildi (r=-0,084 ve p<0,001).

Tartisma

PSA, glinimizde prostat kanserinin tanisinda ve tedavi
takibinde yaygin olarak kullanilan glikoprotein yapida bir timor
belirtecidir. Normal prostat hicrelerinden de salgilanmasina
ragmen, prostat kanseri hiicreleri normalden 10 kat daha fazla
PSA salgilamaktadirlar (19). Prostat kanserinin disinda, BPH ve
prostatit gibi benign prostat hastaliklarinda ve prostat biyopsisi,
prostat rezeksiyonu, rijit sistoskopi ve transrektal ultrasonografi
gibi prostata yapilan uygulamalardan sonra da PSA seviyesinde
artislar gozlenmektedir (19). Gilinimiizde prostat kanserinin
rutin taramasinda 6nerilmese de (6,7,8), troloji polikliniklerinde
hasta talebi Uzerine 40 yas Ustl erkeklerde yaygin olarak
kullaniimaktadir. Tawfik (20) PSA testinin kendisinin ve sonucta
tani konan prostat kanserinin evreleme ve tedavi masraflarinin
da g6z 6nline alindiginda, saglik sistemi icin ylksek maliyetlere
yol actigini belirtmistir. Bu tiir endiselerle kimlere ne zaman PSA
istenmesi gerektigiyle, biyopsi icin hangi PSA degerinin dogru
olduguyla ve serum PSA dizeyini etkileyen faktorlerle ilgili
bircok calisma dizayn edilmis ve net sonuclara varilamamistir.

Hiperkolesteroleminin ve statin tiri ila¢ kullaniminin prostat
kanseri ile iliskisini arastiran bircok calisma varken (21,22,23),
prostat kanseri olmayan erkelerde hiperkolesterolemi ile
serum PSA diizeyi arasinda iliski kurmaya calisan calisma
sayisi oldukca azdir (12). Bu calismanin sonuglarina benzer
sekilde, Mondul ve ark. (12), prostat kanseri tanisi almamis
40 yas Ustli 2574 erkekte serum total kolesterol diizeyi ile
serum PSA diizeyi arasindaki iliskiyi incelemisler ve kolesterol
diizeyi dustk olanlarda PSA diizeylerinin de distik oldugunu
saptamislardir. Ek olarak statin turevi ilaclar kullanarak dusik
kolesterol dlizeylerine ulasilan hastalarda da dustik serum PSA
diizeylerine rastlamislardir. Prostat dokusunda artmis kolesterol
iceriginin ve kolesterol biyoyararlaniminin azalmasinin hiicre
zarindaki sinyalizasyon alanlarinin yapisini degistirdigi ve prostat
hiicrelerinde apoptozu artirdigi bulunmustur (24,25). Ayrica
bu degisimler prostat hicrelerine karsi enflamatuvar yaniti da
artirabilir. Bu sebeple hem prostat hiicrelerinin apoptozu hem
de olusan enflamasyon prostat hiicrelerinden PSA salinimini
artirabilir. Kolesterol androjen olusumu icin 6nemli bir prekiirsor
maddedir (26). Prostat hicrelerinin cogalmasinda ve prostat

Tablo 3. Prostat spesifik antijen yiksekligi >2,5 ng/mL olan ve
olmayan gruplar arasinda serum kolesterol, serum glikoz ve
notrofil/lenfosit oraninin karsilastiriimasi
PSA >2,5 PSA <2,5 p degeri
ng/mL ng/mL
n=297 n=2334
Yas 63,1+4,6 59,945,4 <0,001
PSA 4,01+1,46 0,93+0,52 <0,001
Kolesterol 208,6+39,9 203,3+41,8 <0,001
Glikoz 108,5+£32,5 117,2£51,0 0,004
Notrofil/Lenfosit 2,17+1,00 2,06+0,89 0,039
PSA: Prostat spesifik antijen

kanserinin gelisiminde androjenlerin rolii ortaya konmus ve
PSA’nin sekresyonunun androjenlerle iliskisi gosterilmistir (26).
Kolesterol-androjen iliskisi de serum PSA yiiksekligi ile kolesterol
yuksekligi arasindaki iliskiyi aciklayabilir.

Bu calismada, serum PSA duzeyi ile aclik kan glikozunun ters iliskili
oldugunu ve PSA yiuksekligi olanlarda glikoz seviyelerinin daha
disuik oldugunu gosterdik. Werny ve ark. (27), diyabetik hastalarda
diyabetik olmayan hastalara gore daha distk PSA duzeyleri
saptamiglardir. Mller ve ark. (10) diyabetin siddeti arttikca
PSA’daki dustsiin daha fazla oldugunu ortaya koymuslardir.
Ayni sekilde Sun ve ark. (28) da tip 2 diyabetli hastalarin
daha dustk PSA seviyelerine sahip olduklarini ve pre-diyabetin
ise ytiksek PSA seviyesi ile iliskili oldugunu gostermislerdir.
Bu calismada katilimcilarin diyabet tanisi olmamasina ragmen,
sonuglar onceki ¢alismalarla benzer olarak saptandi. Ayrica PSA
yuksekligi olan katimcilarin aclik kan glikoz seviyeleri daha distk
olarak gozlendi. Literatlirde PSA ile aclhk kan glikozu arasindaki
bu ters iliskiyi aciklayan molekiler calismalarda, diyabet ortaya
ciktiginda kan testosteron diizeyinin dusttigu, 6strojen seviyesinin
yukseldigi ve bu sebeple sentezi ve sekresyonu androjen bagimli
olan PSA seviyesinde azalma olabilecegi gosterilmistir (29,30).

Literatliirde sistemik enflamasyonun kanser gelisiminde
ve progresyonunda rol aldigini ve prostat kanseri ile
enfeksiydz ajanlarin, kronik enfeksiyonlarin, diyetsel ve
hormonal inflamatuvar faktorlerin iliskili oldugunu gosteren
calismalar bulunmaktadir (31,32). Sistemik enflamasyonun
gostergelerinden biri olan NLO’nun prostat kanserinin tani,
prognoz ve progresyonu ile iliskisi ortaya konmasina ragmen
(15,16), prostat kanseri tanisi almamis erkeklerde sistemik
enflamasyon ile serum PSA diizeyleri arasindaki iliski net degildir.
McDonald ve ark. (14) calismalarinda NLO’nun serum PSA
yuksekligi ile iligkili oldugunu gostermislerdir. Bu calismada da
serum PSA yiksekligi ile NLO arasinda pozitif iliski oldugu,
PSA yuksekligi olan grupta NLO'nun daha yuksek ciktigi tespit
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edildi. NLO’nun yiiksekligi, bircok pro-enflamatuvar sitokinin
konsantrasyonunun ylksekligi ile iliskilidir. Bu pro-enflamatuvar
sitokinler hiicresel DNA hasarina neden olurlar ve sonucta hiicre
6limu ya da kanser gelisimi ortaya ¢ikabilir (32).

Calismanin Kisithliklar

Calismamizin  retrospektif olmasi ve calismaya katilan
katimcilarin PSA yiiksekligini aciklayacak ileri tetkik yapilmamis
olmasi ve takip sonuclarinin olmamasi baslica kisithliklar olarak
siralanabilir.

Sonuc¢

Sonug olarak bu calismada serum PSA yiksekligi ile total
kolesterol seviyesinin ve NLO’nun yuksekliginin ve aclik kan
glikoz seviyesinin dusukligunun iliskili olabilecegi gosterilmistir.
Prostat kanseri tanisi almamis asemptomatik 50-70 yas arasi
erkelerde serum PSA yiksekligi degerlendirilirken; total
kolesterol, aclik glikoz seviyelerinin ve NLO’nun da goz 6niinde
bulundurulmasi droloji uzmanina yardimci olabilir. Ancak bu
faktorlerin asemptomatik erkeklerde serum PSA seviyesi ile net
iligkisini ortaya koymak icin daha iyi planlanmis ve katilimcilarin
takip sonuglarinin da oldugu calismalara ihtiyag vardir.

Etik

Etik Kurul Onayi: Retrospektif calisma olmasi nedeniyle etik
kurul onayr alinmamustir.

Hasta Onayi: Retrospektif dosya tarama calismasi oldugu icin
alinmamistir. Ancak saghk taramasi sirasinda katilimcilardan kan
alimi icin bilgilendirilmis onam formu alinmustir.

Hakem Degerlendirmesi: Editorler kurulu disinda olan Kkisiler
tarafindan degerlendirilmistir.

Finansal Destek: Yazar tarafindan finansal destek almadiklari
bildirilmistir.
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Organ-Preserving Approach in Bladder Cancer:
Assessment of the Current Situation
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Abstract |

Intravesical bacillus Calmette-Guerin (BCG) therapy is the gold standard treatment option in high-risk non-invasive bladder cancer. However, BCG
is a very toxic agent. A significant proportion of patients have BCG intolerance after beginning intravesical treatment. Radical cystectomy is the
recommended approach for patients with either BCG failure or BCG intolerance. Alternative intravesical salvage treatments are needed for patients
who cannot tolerate radical cystectomy due to comorbidities or who refuse surgery.

In this review, current intravesical treatment alternatives to radical cystectomy in intravesical BCG failure are discussed with oncologic outcomes.

Keywords: Bladder cancer, bacillus Calmette-Guérin failure, intravesical salvage therapy

Introduction

Bladder cancer is the seventh most common type of cancer
among males and eleventh among both genders combined (1).
In 2016 alone, 76,960 new cases were diagnosed and 16,390
cancer-related deaths were reported in the United States of
America (2). Cancer staging and treatment planning can be
achieved with a successful endoscopic resection and when
necessary, metastatic evaluation. Although 70% of cases are
non-muscle invasive superficial cancers (NMIBC) at the time
of diagnosis, about 20% of these are grade Ta and T1 tumors
including carcinoma in situ (CIS), which form a special group
associated with high risk of cancer progression and relapse
(3). Intravesical bacillus Calmette-Guérin (BCG) therapy is
the primary treatment method for these high-risk NMIBCs
(4). For non-metastatic muscle-invasive bladder cancer, radical
cystectomy is considered the gold standard treatment option
that provides the longest survival. With a goal of complete tumor
elimination, grade 3-4 complication rate of 13% and mortality
rate of 2.5-5.2% are considered acceptable (5).

Although NMIBC patients can be successfully treated with
intravesical BCG, they exhibit relapse and progression rates of
80% and 40% respectively at 5-year follow-up. As described in a
2000 study by the Southwestern Oncological Group (SWOG), the
intravesical BCG regimen is administered as a 6-week induction
course followed by 3 years of maintenance therapy if there are
no signs of tumor in follow-up endoscopic examinations (6).
However, in the presence of persistent or recurrent NMIBC, a
substantial proportion of patients may benefit from an additional
6-week induction course with or without interferon (IFN) alpha
(3). Findings indicating BCG resistance during therapy include
high-grade NMIBC in the first cystoscopic examination, CIS in
the first or second cystoscopic examination, and high-grade
cancer in follow-up cystoscopic examinations during or after
completing the intravesical BCG protocol (7). The occurrence of
adverse effects that prevent continuation of treatment is referred
to as BCG intolerance (7,8). NMIBC patients exhibiting BCG
resistance or intolerance are candidates for radical cystectomy
(9). However, the various comorbidities in elderly patients and
the reluctance of younger patients to risk undergoing such a
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procedure have led to a search for local therapeutic alternatives
to radical cystectomy (5).

Mitomycin C

Thiotepa, adriamycin, and mitomycin C (MMC) were initially
the preferred first-line agents for patients who were sensitive
to BCG but could not undergo BCG therapy (9). Today, only
MMC still holds this position (10). MMC has an important place
among chemotherapeutic agents. It is an alkylating agent that
disrupts DNA synthesis (4). It is used perioperatively in NMIBC
treatment due to its ability to block tumor seeding in particular
(4). However, maintenance therapy does not yield satisfactory
outcomes when BCG fails (10). To that end, it seems that
advances in intravesical drug administration techniques are
starting to provide favorable outcomes. Chemohyperthermia
(CHT) and electromotive drug administration (EMDA) are two
methods developed to achieve this aim. In CHT, a specialized
urethral catheter is used to deliver radiofrequency waves inside
the bladder, thus raising the temperature. This increases cell
permeability to MMC and promotes apoptosis by inducing
stress in tumor cells (11). After using this technique in 111
patients with failed BCG, Nativ et al. (12) reported recurrence-
free rates of 85% at 1 year and 56% at 2 years. In another
study including 51 patients with failed BCG from 15 centers
in Europe, Witjes et al. (13) reported complete response
rates of 92% initially and 50% after 2 years. Although CHT is
recognized by many authorities, it is still in the Food and Drug
Administration (FDA) review process. EMDA aims to create an
electromagnetic field to increase bladder surface epithelial cell
permeability to MMC (14). Like CHT, EMDA was designed to
increase the efficacy of MMC in moderate and high-risk NMIBC,
but was unable to provide satisfactory results when applied after
resistance to BCG. Sockett et al. (15) reported 31% relapse at 15
months in 13 patients with failed BCG who were given MMC
by EMDA.

Gemcitabine

Gemcitabine (GC) is a nucleotide antimetabolite that disrupts
DNA synthesis in tumor cells by inhibiting ribonucleotide
reductase and cystine diaminase (4). In a randomized controlled
study, Addeo et al. (16) determined that GC was more effective
and less toxic than MMC. In their phase 2 trial, Skinner et
al. (17) reported a recurrence-free rate of 28% after 1 year
of treatment with intravesical GC. Prasanna et al. (18) also
reported in their study that intravesical GC provided a similar
disease-free survival to intravesical BCG and caused less toxicity.
Although intravesical BCG is currently the gold standard
treatment for high-risk NMIBC, GC may be recommended as
an alternative first-line intravesical therapy for BCG-resistant
patients not suitable for cystectomy and patients who cannot
tolerate the toxicity of BCG (18).

Valrubicin

Valrubicin is a synthetic anthracycline analogue that exerts
a toxic effect by penetrating nucleic acid sequences and
arresting the cell cycle (19). Steinberg et al. (19), who comprise
the valrubicin study group, reported a complete response
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rate of 21% and disease-free rate of 8% at the end of 18
months follow-up in 90 patients with BCG-refractory CIS.
As a result of this study, intravesical valrubicin therapy is the
only chemotherapeutic agent approved by the FDA for BCG-
refractory CIS (20).

Taxanes (Docetaxel and Paclitaxel)

Agents in the taxane group act by disrupting microtubule
function and halting cell division at M-phase (21). Preclinical
studies have shown that taxane chemotherapeutics are highly
effective on bladder cancer cells (22). Laudano et al. (22)
conducted a phase 1 trial in which intravesical docetaxel
(DTX) was administered to 18 patients who did not respond
to intravesical BCG, and reported a complete response rate of
22%, partial response rate of 17%, and non-response rate of
61% during a mean follow-up of 48 months (22). In another
study by Barlow et al. (23) 54 non-responders to BCG where
administered intravesical DTX, and recurrence-free rates at 1
and 3 years were 40% and 25%, respectively.

Intravesical agents must remain in the bladder for 2 hours
to achieve maximum efficacy (24). However, due to reasons
such as bladder irritability or low bladder capacity, this waiting
period is often unachievable (24). Since paclitaxel (PTX)
was first introduced in 1967, many carrier agents have been
investigated to increase the efficacy of taxanes due to their
lipophilic properties and low cell penetration (4). In the phase 1
study by McKiernan et al. (25) using PTX bound to intravesical
nanoparticle aloumin (NPA), the complete response rate at 6
weeks was 28% and only grade 1 toxicity occurred in 10 of
the 18 patients. In a subsequent phase 2 study, the complete
response rate was 35.7% and toxicity rate was 32.1% at 1 year
(26). Robins et al. (27) recently reported a disease-free rate of
18% and a cancer-specific survival rate of 9% at the end of 41
months follow-up in patients treated with NPA-bound PTX after
BCG failure.

Interferon

IFN is a cytokine with immunomodulatory, antiproliferative, and
antiviral properties (28). Earlier research established that IFN
monotherapy had no utility in the treatment of NMIBC (28).
The first of these studies was a 1990 prospective randomized
study by Glashan (29) including 87 patients who were treated
with either low-dose (10 million U) or high-dose (100 million
U) intravesical IFN monotherapy and followed for 12 months.
After 1 year, complete response rate was 43% in the high-dose
arm and 5% in the low-dose arm (29). The most common
side effects were influenza-like symptoms, which occurred in
17% of patients in the high-dose arm and 8% of those in the
low-dose arm (29). However, in 1995, Hudson and Ratliff (30)
conducted a prospective study with 12 patients who were
treated with intravesical IFN (100 million U) after non-response
to previous BCG treatment, and they reported a complete
response rate of 8% at the end of 24 months. In a multi-center
randomized phase 2 trial of intravesical BCG and IFN combined
therapy conducted by Joudi et al. (31) a cancer-free survival
rate of 13% was reported at the end of 24 months follow-up.
In another prospective study including 50 patients treated
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with a combination of BCG and IFN, Bazarbashi et al. (32)
reported that 62% of the patients were recurrence-free after
a median follow-up of 55.8 months. Eighteen percent of the
patients developed grade 3 dysuria and 14% developed grade
3 frequency (32).

Mycobacterial Cell Wall Extracts

Intravesical BCG, currently the gold standard treatment for
high-risk NMIBC, seems to stimulate an inflammatory response
in target cells (33). Research on mycobacteria first started
in 1970 with animal studies, and the first study regarding
its successful intravesical use in humans was published by
Morales et al. (34) in 1976. Although treatment with BCG
obtained from live attenuated mycobacteria is undeniably
effective, it also gives rise to local and systemic adverse effects
(33). This has led to a search for more effective and less toxic
agents (33). Mycobacterium phlei cell wall and mycobacterial
cell wall-nucleic acid complex (MCNA) were tested in the
treatment of NMIBC in 1996 and 1997, respectively (35,36).
Morales et al. (37,38) first published initial results with the
purportedly immunomodulatory and cytotoxic MCNA in 2001,
and in a recent phase 3 trial of MCNA for BCG-resistant patients
published in 2015, they reported complete response rates of
22% and 19% at 1 year and 2 years, respectively (36). However,
MCNA failed to gain FDA approval in 2016 (39).

Targeted Therapies

Bladder cancer is one of the most immunogenic cancers, with
high rates of somatic mutation (40). One of the unique features
of the bladder is that it forms a defense against microorganisms
without eliciting an immune response (41). This makes it rather
difficult to generate an anti-tumor response against bladder
tumors (41). Bladder tumor cells evade the immune system
using immune checkpoints that block T-lymphocyte defense.
Programmed death-1 (PD-1), programmed death ligand-1 (PD-
L1), and cytotoxic T-lymphocyte-associated protein-4 are the
most extensively studied checkpoints (42). Research has been
based on the premise that immune checkpoint blockade would
shrink the tumor cells. The search for less toxic second-line
agents for metastatic bladder cancer patients who cannot be
treated with cisplatin (MDP)-based chemotherapeutic agents
resulted in the discovery of targeted agents, some of which
have been approved by the FDA (43). Current research is
focusing on targeted agents to be used in NMIBC when BCG
fails (43). Phase 2 studies of anti-PD-1/PD-L1 seem promising
for patients with intravesical BCG-refractory NMIBC (44,45).
Intravesical use of targeted agents to reduce systemic side
effects is an important and necessary area of research (46). VB4-
845 is an immunomodulatory recombinant protein bound to
Pseudomonas exotoxin that can be administered intravesically
(9). This agent causes apoptosis of tumor cells, but a complete
response rate of only 16% at 12 months was reported in a
phase 2 trial (9).

Oncoviral Agents

The use of viral agents for tumor control is an area of intensive
study in current medical practice. Inducing tumor cell lysis

(oncolysis) via oncolytic viral agents can be achieved by direct
stimulation of infected cells, by indirect stimulation of non-
infected cells, or by stimulation of the immune system (47).
In a phase 1 trial by Burke et al. (48) evaluating intravesical
administration of CGO0070 (adenoviral agents expressing
granulocyte-macrophage colony-stimulating factor ([GM-CSF])
in 3 sessions over 28 days or in 6 weekly sessions, the response
rate was 48.6% and the complete response rate was 61.5% at
even the lowest doses. A single-arm, multi-center phase 3 trial
evaluating the safety and efficacy of GC0070 in NMIBC patients
who have previous BCG failure and refuse cystectomy is still in
progress (47).

Photodynamic Treatment Approaches

Photodynamic therapy (PDT) is a method in which
photosensitized agents are activated by specific wavelengths
of light to cause apoptosis and necrosis of tumor cells (49).
Dating back to the early 20" century, PDT has been used
for tumor treatment in many fields (49). In 1976, Kelly and
Snell (50) reported the first data on the use of PDT in bladder
cancer. However, the degree of systemic toxicity necessitated
the development of new agents. The first data on the use of
5-aminolevulinic acid (5-ALA) were reported by Kriegmair et
al. (51) in 1996. Intravenous administration of 5-ALA in PDT
resulted in a complete response rate of 31% at 1 year, and
19% of the patients experienced bladder spasms as an adverse
effect (49). In a study by Lee et al. (52) including 34 patients,
tumor-free survival rate was 90% at 12 months and 60% at 30
months. Berger et al. (53) reported a complete response rate
of 40% at 1 year in patients treated with intravesical 5-ALA.
When hexaminolevulinic acid was used for the same purpose,
the complete response rate at 1 year was 12% (54). Although
low response rates prevent the widespread use of PDT, it may
become relevant as an alternative therapy in the future.

Combined Therapies

Because different chemotherapeutic agents have different
mechanisms of action, combined therapies are utilized to
create synergistic effects for cancer treatment (4). This known
property of chemotherapeutics in cancer treatment has been
investigated in salvage intravesical applications in patients with
failed BCG (4).

In a study evaluating intravesical administration of an adriamycin
and MMC combination, Fukui et al. (55) reported that 13 of
30 CIS patients were completely tumor-free at the end of 23
months follow-up, but the high rate of local toxicity (70%)
compelled the researchers to seek new combinations.

In a retrospective study by Cockerill et al. (56) including 27
patients, 37% were recurrence-free at 22 months follow-up
while recurrence was detected at a mean of 15 months in the
other 63%, and 1 patient (3.7%) showed progression during
treatment. In another retrospective multi-center study in which
47 patients with failed BCG received intravesical combined
GC/MMC, Lightfoot et al. (57) reported a recurrence-free rate
of 48% at 1 year and 38% at 2 years. The first known data
on treatment with intravesical GC/DTX in patients with failed
BCG were published by Steinberg et al. (58) who reported a
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recurrence-free rate of 54% at 1 year and 34% at 2 years, and a
complete response rate of 66%. Milbar et al. (59) retrospectively
analyzed the data of 33 patients who received intravesical GC/
DTX therapy and reported recurrence-free rates of 56% and
42% at 1 and 2 years, respectively. Only 2 (3%) patients could
not tolerate the treatment (59).

Chen et al. (60) compared the success rates of BCG with those
of an intravesical MMC, doxorubicin, and MDP protocol, and
reported comparable recurrence rates at 5 years (37.9% vs
33.9%). With a 5.8% major adverse event profile, intravesical
MDP seems superior to intravesical BCG, which had a 15%
major adverse event profile (60). Despite these data, further
research is needed on intravesical MDP therapy in patients
resistant to intravesical BCG.

In a study of 54 patients with BCG failure, Steinberg et al. (61)
added intravesical interleukin-2 and subcutaneous GM-CSF to
intravesical BCG and IFN therapy, and reported success rates
of 55% and 53% at 1 and 2 years, respectively. Treatment
intolerance was observed in 6% of the patients (61).

Conclusion

Intravesical BCG has been used in high-risk NMIBC for nearly
half a century (9). Nevertheless, radical cystectomy is still
recommended in patients with resistance to or intolerance
of intravesical BCG therapy. However, the FDA has also
acknowledged the need for intravesical salvage therapy for
patients who are ineligible for or refuse a complicated surgery
like cystectomy, and research is being supported to accelerate
the discovery of new agents for this patient group (3). All of
the treatments described above appear to offer some degree
of success, but most of the studies are focused on small and
heterogeneous patient groups with short follow-up periods.

Consequently, therapies that are potentially useful for high-risk

NMIBC patients with limited options should be reevaluated
with appropriate endpoints.
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intravezikal bacillus Calmette-Guérin (BCG) tedavisi ylksek riskli kasa
invaze olmayan mesane kanserinde altin standart tedavi secenegidir.
Bununla beraber BCG oldukgca toksik bir ajandir. Tedaviye bagsladiktan
sonra hastalarin 6nemli bir kisminda BCG intoleransi izlenir. ister BCG
basarisizligi olsun, ister BCG intoleransi olsun radikal sistektomi bu
asamada onerilen tedavi yaklasimi olmaktadir. Komorbiditeleri nedeniyle
radikal sistektomiyi tolere edemeyecek ya da boylesi bir cerrahiyi
kabul etmeyen hastalarda alternatif intravezikal kurtarma tedavilerine
ihtiyag vardir. Bu derlemede intravezikal BCG basarisizhginda radikal
sistektomiye alternatif intravezikal giincel tedavi secenekleri onkolojik
sonuglariyla birlikte tartisiimistir.

Anahtar Kelimeler: Mesane kanseri,
basarisizlig, intravezikal kurtarma tedavisi

bacillus  Calmette-Guérin

Abstract

Intravesical bacillus Calmette-Guerin (BCG) therapy is the gold standard
treatment option in high-risk non-invasive bladder cancer. However,
BCG is a very toxic agent. A significant proportion of patients have BCG
intolerance after beginning intravesical treatment. Radical cystectomy is
the recommended approach for patients with either BCG failure or BCG
intolerance. Alternative intravesical salvage treatments are needed for
patients who cannot tolerate radical cystectomy due to comorbidities
or who refuse surgery.

In this review, currentintravesical treatment alternatives to radical cystectomy
in intravesical BCG failure are discussed with oncologic outcomes.
Keywords: Bladder cancer, bacillus Calmette-Guérin failure, intravesical
salvage therapy

Giris

Mesane kanseri erkek cinsiyette yedinci, her iki cinsiyet
gozetildiginde de on birinci en sik goriilen kanser olma ozelligini
tasimaktadir (1). Yalnizca 2016 yil icinde Amerika Birlesik
Devletleri'nde 76,960 yeni tani almis olgu tanimlanmis ve
16,390 kansere 6zgu 6lim bildirilmistir (2). Etkin bir endoskopik
rezeksiyon ve gereginde metastatik degerlendirme ile kanser
evresi ve tedavi planlamasi yapilabilmektedir. Olgularin %70
kadari ilk tani aninda kasa invaze olmayan ylzeyel kanser
(KIOMK) seklinde gorilmekle beraber, bu olgularin yaklasik
%20 kadari karsinoma in situ (CIS) dahil yiksek dereceli Ta ve
T1 timorler olusturmaktadir ki bu 6zel grup kanser progresyon
ve nuks acisindan yuksek risk tagimaktadir (3). Bu ytiksek riskli
KIOMK olgularinda, intravezikal bacillus Calmette-Guerin (BCG)
tedavisi temel tedavi yaklasimini olusturmaktadir (4). Kasa
invaze mesane kanseri, metastatik degil ise radikal sistektomi en
uzun sirvi beklentisini karsilayan altin standart tedavi secenegi
olarak bilinmektedir. Amag¢ tam tiimorsizlik olunca, %13’lik
grade 3-4 komplikasyon goriilme orani ve %2,5-5,2’lik mortalite

orani kabul edilebilir gortlmektedir (5).

KIOMK hastalari, intravezikal BCG ile basarili bir sekilde tedavi
edilebilse de 5 yillik takiplerinde %80 niiks ve %40 progresyon
oranlar gorilmektedir. intravezikal BCG semasi 2000 yilinda
Giineybati Onkoloji Grubu (SWOG) calismasinda tanimlandigi
sekilde; 6 haftalik indiksiyon tedavisi ardindan yapilan
endoskopik kontroliinde tiimor izlenmez ise, 3 yil boyunca idame
seklinde uygulanmaktadir (6). Ancak persistan veya niiks KIOMK
varliginda hastalarin 6nemli bir kismi, alfa interferon (IFN) ile
beraber veya degil; tekrar 6 haftalik indiksiyon tedavisinden
yarar gorebilmektedir (3). intravezikal BCG tedavisi altinda
ilk sistoskopik kontroliinde yiiksek dereceli KIOMK varliginda
(7), ilk ve ikinci sistoskopik kontroliinde CIS varhginda (7),
tedavi sirasinda veya intravezikal BCG protokoll bitimi sonrasi
sistoskopik takiplerinde yiiksek dereceli kanser varliginda (7)
BCG direncinden s6z edilir. Tedavinin devam etmesini imkansiz
kilan yan etki olusmasi durumunda ise BCG intoleransindan
soz edilir (7,8). BCG direnci veya BCG intoleransi olan KIOMK
hastalari radikal sistektomi adayidirlar (9).
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Ancak ozellikle ileri yas hastalarda beraberinde cesitli komorbid
durumlarin bulunmasi ve geng hastalarin boylesi bir cerrahi riski
almak istememeleri radikal sistektomiye alternatif lokal tedavi
arayislarini artirmistir (5).

Mitomisin C

Thiotepa, adriamisin ve mitomisin c (MMC) onceleri BCG duyarli
ancak BCG alamayan hastalar icin tercih edilen ilk sira ajanlardi
(9). Bu ozelligini glinimiizde ancak MMC korumaktadir (10).
MMC kemoterapetik ajanlar icinde 6nemli bir yere sahiptir. DNA
sentezini bozan alkalleyici bir ajandir (4). KIOMK tedavisinin
perioperatif ayaginda ozellikle timor ekimini bloke edici 6zelligi
nedeni ile kulanilmaktadir (4). Ancak BCG basarisizliginda idame
tedavisinin yiiz glldirtct sonuclari bulunmamaktadir (10). Bu
amagla intravezikal ila¢ uygulama tekniklerindeki gelismeler
ile olumlu sonuglar alinmaya baslanmis goriinmektedir.
Kemohipertermi (K-HT) ve elektromotif ilac uygulamasi (EMDA)
bu amacla gelistirilmis iki yontemdir. K-HT uygulamasinda
Ozel gelistirilmis Uretral kateter ile mesane icine uygulanan
radyofrekans dalgalari ile 1s1 artisi olusturulmaktadir. Bu etki ile
MMC icin hicre gecirgenligi artirlmakta, timor hicrelerinde
olusturulan stres ile apoptoz artirnlmaktadir (11). Nativ ve ark.
(12) BCG basansiz 111 hastada yaptiklari calismada bir yil
icin %85, iki yil icin %56 rekirrensizlik orani bildirmislerdir.
Avrupa’da 15 merkezden BCG basarisiz 51 hastanin dahil
edildigi calisma sonunda, Witjes ve ark. (13) %92 baslangig ve iki
yil sonunda ise %50 tam yanit orani bildirmislerdir. K-HT, bircok
otorite tarafindan kabul gérse de Amerikan Gida ve ilag Dairesi
(FDA) halen degerlendirme asamasindadir. EMDA tedavisinde,
elektromanyetik bir alan olusturularak MMC’ye karsi mesane
yuzey epitel hiicre gecirgenliginin artirilmasi amaclanmaktadir
(14). EMDA, K-HT uygulamasi gibi orta ve yiiksek riskli
KIOMK’de MMC etkinligini artirmak icin hedeflenmis olup,
intravezikal BCG direnci sonrasi uygulamalarinda yiiz guldurict
sonu¢ alinamamustir. Sockett ve ark. (15) bir calismalarinda,
EMDA ile MMC uygulanmis BCG basarisiz 13 hastanin 15 aylik
takiplerinde %31 niiks bildirmislerdir.

Gemsitabin

Gemsitabin (GC), riboniikleotid rediiktaz ve sistidin diaminazi
inhibe ederek timor hiicrelerinde DNA sentezini bozan niikleotid
antimetabolitidir (4). Addeo ve ark. (16) randomize kontrolli
calismalarinda; GC’'nin MMC’den daha etkili, bunun yaninda
daha az toksik oldugunu gormislerdir. Skinner ve ark. (17)
yaptiklari faz 2 calisma sonucunda, intravezikal GC ile tedavide ilk
yilin sonunda %28 rekiirrensizlik orani tanimlamuslardir. Prasanna
ve ark. (18) yaptiklari calismada intravezikal GC'nin intravezikal
BCG ile karsilastirildiginda benzer hastaliksiz sagkallm yaninda
daha distik toksisiteye neden oldugunu bildirmislerdir. Her ne
kadar intravezikal BCG halen yiksek riskli KIOMK tedavisinin
altin standart tedavisi olsa da sistektomiye uygun olmayan BCG
direncli olgular ile BCG toksisitesini tolere edemeyen hastalarda
alternatif ilk sira intravezikal tedavi olarak onerilebilir (18).

Valrubisin

Sentetik bir antrasiklin analogu olan valrubisin; nukleik asit
dizeleri icine niifuz ederek, hiicre siklusunu duraklatarak toksik
etki olusturmaktadir (19). Steinberg ve ark. (19) olusturduklari
valrubisin calisma grubunun yurittigu BCG direngli CIS'si olan
90 hastalik calismalarinda, 18 aylik takip stiresinde %21 tam kir
ve %8 hastaliksizlik orani bildirmislerdir. Bu calisma neticesinde
intravezikal valrubisin tedavisi, BCG direncli CIS olgularinda FDA
onay! almis tek kemoterapetik ajandir (20).

Taksanlar (Dokataksel ve Paklitaksel)

Taksan grubu ajanlar, mikrotibdil fonksiyonlarini bozarak hticre
boliinmesini M-fazinda durdurarak etki ederler (21). Preklinik
calismalarda taksan grubu kemoterapetiklerin mesane kanser
hiicrelerine oldukca etkili oldugu gosterilmistir (22). Laudano ve
ark. (22) intravezikal BCG yanitsiz 18 hastaya dokataksel (DTX)
intravezikal uygulayarak yuruttigu faz 1 calismada, ortalama
48 aylik takip suresince tam yanit orani %22, kismi yanit orani
%17 ve yanitsizlik orani %61 olarak bildirilmistir. Yine Barlow ve
ark. (23) intravezikal DTX kullandiklari BCG yanitsiz 54 hastalik
calismalari sonucunda, bir ve Ug¢ yillik niksstzlik oranlarini
sirasiyla %40 ve %25 olarak bildirmistir.

Maksimum etkinlik icin intravezikal ajanlarin 2 saat mesane icinde
beklemesi gerekmektedir (24). Ancak mesane irritabilitesi veya
disuk mesane kapasitesi gibi nedenler dolayisi ile cogu zaman
istenen bekleme siresine ulasilamamaktadir (24). 1967 yilinda
paklitaksel (PTX) ilk tanimlandigindan beri taksanlarin lipofilik
ozellikleri ve dustik hiicre penetrasyonlari nedeniyle etkinliklerini
artirmak icin bircok tasiyici madde Uzerinde calisiimistir (4).
McKiernan ve ark. (25) intravezikal nanoparcacikli albiimin (NPA)
baglanmis PTX kullanarak yirittikleri faz 1 calismada, 6 haftada
tam yanit oranini %28 olarak bildirmis ve 18 hastanin 10’unda
sadece derece 1 toksisite bildirmistir. Daha sonra yuruttikleri
faz 2 calismada 1 yil sonunda tam yanit oranini %35,7 olarak
bildirmis, toksisite oranini ise %32,1 olarak bildirmiglerdir
(26). Yakin zamanda Robins ve ark. (27) yurittikleri calisma
sonucunda BCG basarisiz hastalarda uyguladiklari intravezikal
NPA baglanmig PTX uygulanmis hastalarda 41 ayhk takip
sonunda %718 hastaliksizlik orani bildirmisler, kanser spesifik
stirvi oranini ise %9 olarak bildirmiglerdir.

interferon

IFN imminomodauilator, antiprolferatif ve antiviral 6zelligi olan
bir sitokindir (28). Geg¢mis calismalarda IFN monoterapisinin
KIOMK tedavisinde yeri bulunmadigi gosterilmistir (28). Ik
olarak 1990 yilinda Glashan'in (29) yuruttigi 87 olguluk
prospektif randomize calismada, hastalar distk (10 milyon
U) ve yiiksek (100 milyon U) intravezikal IFN monoterapi
dozuna gore iki gruba ayrilmig ve 12 ay takip edilmislerdir. Bir
yihn sonunda ylksek doz kolunda %43, disik doz kolunda
%5 tam cevap bildirmislerdir (29). En sik grip benzeri yan
etkiler gorilmus olup, yiiksek doz kolunda %17 ve disik doz
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kolunda %8 olarak bildirilmistir (29). Ne var ki 1995 yilinda,
Hudson ve Ratliff (30) intravezikal IFN (100 milyon U) tedavisi
uyguladiklari onceden BCG tedavisi yaniti alinamamig 12
hastalik prospektif calismalarinda, tam cevap oranini 24 ayin
sonunda %8 olarak bildirmislerdir. Joudi ve ark. (31) yuruttikleri
cok merkezli randomize faz 2 calismalarinda, 24 aylk takip
sonunda intravezikal BCG ve IFN kombine tedavisinde kansersiz
stirvi oranini %13 olarak bildirmislerdir. Bazarbashi ve ark.
(32) intravezikal BCG ve IFN kombine tedavisi verdikleri 50
hastalik prospektif calismalari sonunda, ortalama 55,8 aylik takip
sonunda %62 nikssuzlik orani bildirmislerdir (32). Calismaya
katilan hastalarin %18’inde derece 3 diziri ve %14’linde derece
3 isemede siklik bildirilmistir (32).

Mikobakter Hiicre Duvar Ekstreleri

intravezikal BCG, yiksek riskli KIOMK'ler icin glinimizin altin
standart tedavisidir (33). BCG, hedef hiicrelerde enflamatuvar
yaniti uyariyor gorinmektedir (33). Mikobakteriler ile ilgili
calismalar ilk defa 1970 yilinda hayvan calismalar olarak
baslamis, 1976 yilinda da insanlar Gzerindeki intravezikal basarisi
ile ilgili ilk cahsma Morales ve ark. (34) tarafindan yaymlanmistir.
Canli atentie mikobakterilerden elde edilen BCG tedavisinin
etkinligi tartisilmaz olmasina ragmen onemli lokal ve sistemik
yan etkileri de beraberinde getirmektedir (33). Bu sebepledir ki
daha etkin ve daha az toksik ajanlarin arayigi gindeme gelmistir
(33). 1996 yilinda Mycobacterium phlei hiicre duvari, ardindan
1997 yilinda mikobakterial hiicre duvar niikleik asit kompleksi
(MHNA) KIOMK tedavisinde cahsilmistir (35,36). Kanser
hiicreleri icin immunomodiilator ve sitotoksik oldugu dustinilen
MHNA ile ilgili Morales ve ark. (37,38) tarafindan 2001 yilinda
ilk sonuclari bildirilmis ve 2015 yilinda yayinladiklari son faz 3
calismasinda BCG direncli olgularda MHNA kullanimi ile bir yilin
sonunda %22, iki yiin sonunda %19 tam yanit bildirmislerdir
(36). Ne var ki MHNA, 2016 yilinda FDA tarafindan onay
alamamistir (39).

Hedefe Yonelik Tedaviler

Mesane kanseri, yliksek somatik mutasyon oranlari ile en
immunojenik kanserlerden biridir (40). Bagisikhk cevabi
olusturmadan mikroorganizmalara karsi savunma olusturmak
mesanenin ayricalikh 6zelliklerinden biridir (41). Bu 6zelliginden
dolayr mesane timoriine karsi anti-timor yanit olusturmak
oldukca zordur (41). Mesane timor hicreleri, bagisikhk
sistemini atlatmak icin T-lenfosit savunmasini bloke eden immiin
kontrol noktalarini kullanmaktadir. Programmed death-1 (PD-1),
programmed death ligand-1 (PD-L1) ve cytotoxic T-lymphocyte-
associated protein-4 Ulzerinde en c¢ok calsilmis kontrol
noktalaridir (42). Bu kontrol noktalarinin bloke edilmesi ile tiimor
hicrelerinin  kiiclilecegi fikri Uzerine calisilmistir. Metastatik
mesane kanserinde sisplatin (MDP) bazli kemoterapetik ajanlarin
verilemeyecegi hasta grubuna yonelik ikinci sira daha az toksik
ajanlanin arayisi, bir kismi FDA tarafindan onay almis hedefe
yonelik ajanlarin kesfine neden olmustur (43). Gunimuzde

ozellikle BCG basarisiz KIOMK’de kullaniimak Gzere hedefe
yonelik ajanlar calisiimaktadir (43). Anti-PD-1/PD-L1 ile yapilan
faz 2 calsmalar intravezikal BCG direncli KIOMK hastalari
icin umut vaat edecek gibi gorinmektedir (44,45). Sistemik
yan etkileri azaltmak icin hedefe yonelik ajanlarin intravezikal
kullanimi, arastirlmasi gerekli onemli bir alandir (46). VB4-
845, intravezikal uygulanabilen Pseudomonas ekzotoksinine
bagh bagisikhk diizenleyici rekombinant bir proteindir (9).
Timor hicrelerinde apoptoza neden olan bu ajan ile yapilmis
faz 2 calismada, 12 ayin sonunda ancak %16 tam yanit orani
bildirilmistir (9).

Onkoviral Ajanlar

Timor kontroliinde viral ajanlarin kullanimi glinimiz tip
pratiginde Uzerinde ciddi olarak calisilan bir konu olmustur.
Onkolitik viral ajanlarin kullanilarak timor hdcrelerinin lizize
ugratilmasi (onkoliz) enfekte hiicrelerin direkt ya da enfekte
olmayan hiicrelerin indirekt ya da bagisiklik sisteminin uyariimasi
ile gerceklesmektedir (47). Burke ve ark. (48) yuruttikleri faz 1
calismada CGO0070 [granilosit makrofaj koloni uyarici faktor
(GM-CSF) eksprese eden adenoviral ajan] 28 glinde bir 3 seans
ya da haftallk 6 seans intravezikal uyguladiklarinda %48,6
yanit orani ve en duslk dozlarda bile %61,5 tam yanit orani
bildirmislerdir. intravezikal BCG tedavisinin basarisiz oldugu
ve sistektomiyi kabul etmemis KIOMK hastalarinda GC0070
glivenligi ve etkinligini degerlendiren, tek kollu cok merkezli faz
3 calisma halen devam etmektedir (47).

Fotodinamik Tedavi Yaklasimlari

Fotodinamik tedavi (FDT) belli bir dalga boyunda 1sik ile aktive
olan fotosensitize ajanlarin kullanilarak timor hicrelerinin
apoptozu ile nekrozunu saglayan yontemdir (49). FDT, 20.
yuzyll baslarina dayanan hikayesi ile bircok alanda timoral
tedavilerde kullanilmistir (49). 1976 yilinda Kelly ve Snell (50)
tarafindan FDT’nin mesane kanserindeki kullanimi ile ilgili ilk
veriler paylasilmistir. Ancak sistemik toksisitenin fazla olmasi yeni
ajanlarin gelistirilmesi ihtiyacini dogurmustur. 5-aminolevolonik
asit (5-ALA) kullanimi ile ilgili ilk verileri Kriegmair ve ark.
(51) 1996 yilinda bildirmislerdir. FDT'de 5-ALA intravendz
uygulandiginda ilk yil %31 tam cevap orani ve yan etki olarak
%19 mesane kontraktlrid bildirilmistir (49). Lee ve ark. (52) 34
hastalik calismalarinda 12. ayda %90 ve 30. ayda %60 timorsiz
sagkalim orani bildirmislerdir. Berger ve ark. (53), intravezikal
5-ALA uyguladiklar hastalarda ilk yil %40 tam yanit orani
bildirmislerdir. Bu amacla heksaminolevulinik asit kullanildiginda
ilk yil %12 tam yanit bildirilmistir (54). Yanit oranlarinin diisiik
olmasi FDT yaygin kullanimini engellemekle beraber ileride belki
de alternatif tedavilerde tekrar giindeme gelecektir.

Kombine Tedaviler

Farkl kemoterapetik ajanlarin farkli etki mekanizmalari
oldugundan dolayi kanser tedavisinde sinerjik etki olusturmak icin
kombine tedavilerden yararlanilmaktadir (4). Kanser tedavisinde
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kemoterapetiklerin bu bilinen 6zelligi, BCG basarisizhginda
salvage intravezikal uygulamalarda arastirilmigtir (4).

Fukui ve ark. (55) ydruttikleri calismada, adriamisin ile
MMC kombinasyonunu intravezikal olarak uyguladiklari 30
CIS hastasinin ortalama 23 aylk takibinde 13 hastada tam
timorsuzlik bildirmislerdir; ancak %70 gibi yuksek lokal toksisite
orani arastirmacilar yeni kombinasyon arayisina itmistir.

Cockerill ve ark. (56) 27 hastay1 degerlendirdikleri retrospektif
calismalarinda, 22 aylik takipte %37 hastada rekirrens
izlenmezken, ortalama 15 ayda %63 hastada reklrrens gorilmus
ve tedavi siresinde 1 (%3,7) hastada progresyon izlenmistir.
Lightfoot ve ark. (57), BCG basarisiz intravezikal kombine GC/
MMC verilmis 47 hastayl retrospektif degerlendirdikleri cok
merkezli calismalarinda ilk yil %48, ikinci yil %38 rekiirrensizlik
orani bildirmislerdir. BCG basarisizhginda GC/DTX intravezikal
tedavisi ile ilgili ilk bilinen veriler Steinberg ve ark. (58)
tarafindan yaymlanmistir. Bu calismada ilk yil %54, ikinci yil %34
rekirrensizlik orani ve %66 tam yanit orani bildirilmistir (58).
Milbar ve ark. (59) intravezikal GC/DTX tedavisi uygulanmis 33
hastanin verilerini retrospektif olarak incelemislerdir; ilk yil %56,
sonraki yil icin %42 nukssuzlik orani bildirmislerdir. Sadece 2
(%3) hasta tedaviyi tolere edememistir (59).

Chen ve ark. (60) intravezikal MMC, doksorubisin ve MDP
protokoli ile BCG basansini karsilastirdiklari calismalarinda
benzer 5 yillik rekirrens orani bildirmislerdir (%37,9'a karsi
%33,9). intravezikal MDP %S5,8’lik major yan etki profili ile
intravezikal BCG’nin %15’lik yan etki profilinden daha iyi
gorinmektedir (60). Bu verilere ragmen intravezikal MDP
tedavisinin, intravezikal BCG direncinde calisilmasina ihtiyac
vardir.

Steinberg ve ark. (61) BCG basarisiz 54 hastada yuruttikleri
calismada, intravezikal BCG ve IFN tedavisine intravezikal
interlokin-2 ve subkutan GM-CSF eklenmesi ile %55, ikinci yil
%53 tedavi basarisi bildirmislerdir. Tedaviyi tolere edemeyen
hastalarin oranini %6 olarak bildirmigslerdir (61).

Sonug¢

intravezikal BCG, neredeyse yarim ylzyildir ylksek riskli
KiOMK’de kullanilmaktadir (9). Bununla beraber intravezikal
BCG tedavisine direng veya intolerans varliginda radikal
sistektomi halen onerilmektedir. Ancak sistektomi gibi komplike
bir cerrahi icin uygun olmayan ya da istemeyen hastalardaki
intravezikal kurtarma tedavi ihtiyaci FDA tarafindan da gorulmus
olup, bu hasta grubunda hizlica yeni ajanlarin bulunmasina
yonelik calismalar desteklenmektedir (3). Yukaridaki tedavilerin
timu 6ziinde bir miktar basari saghyor gibi goriinmektedir;
ancak calismalarin cogu kiiciik, heterojen ve kisa takip strelerine
sahip hasta gruplarindan olusmaktadir.

Son olarak, glinimuzde fazla secenege sahip olmayan ytiksek
riskli KIOMK hastalari icin potansiyel olarak faydali olabilecek
tedaviler, uygun sona varim noktalari tanimlanarak yeniden
go6zden gegirilmelidir.

Etik

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.

Yazarhk Katkilari

Konsept: N.A.M., R.G., Dizayn: N.A.M., Veri Toplama veya
isleme: R.G., Analiz veya Yorumlama: N.A.M., R.G., Literatir
Arama: R.G., Yazan: R.G.

Cikar Catigmasi:
bildirilmemistir.

Yazarlar tarafindan c¢ikar catismasi

Finansal Destek: Yazarlar tarafindan finansal destek almadiklari
bildirilmistir.

Kaynaklar

1. Ferlay ], Soerjomataram |, Ervik M, et al. GLOBOCAN 2012 v1.0:
Estimated cancer incidence, mortality and prevalence worldwide in
2012. 2013. 2015. http://globocan.iarc.fr, accessed on day/month/
year

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer ) Clin
2016;66:7-30.

3. Edward M. Messing. Bladder Sparing Therapy for BCG Failures — | -
Intravesical Immunotherapy. Bladder Cancer 2017;3:313-314.

4. Ahn ], Ghandour RA, McKiernan JM. New agents for bacillus
Calmette-Guerin-refractory nonmuscle invasive bladder cancer. Curr
Opin Urol 2014;24:540-545.

5. Lamm DL, Blumenstein BA, Crissman ]D, et al. Maintenance bacillus
Calmette-Guerin immunotherapy for recurrent TA, T1 and carcinoma
in situ transitional cell carcinoma of the bladder: a randomized
Southwest Oncology Group study. | Urol 2000;163:1124-1129.

6. Mostafid AH, Palou Redorta ], Sylvester R, Witjes JA. Therapeutic
options in high-risk non-muscle-invasive bladder cancer during the
current worldwide shortage of bacille Calmette-Guerin. Eur Urol
2015;67:359-360.

7. Babjuk M, Bohle A, Burger M, et al. EAU guidelines on non-muscle-
invasive urothelial carcinoma of the bladder: update 2016. Eur Urol
2017;71:447-461.

8. Alhogbani MM, Picard JA, Fassi-Fehri MH, et al. Prognostic impact of
Bacillus Calmette-Guérin interruption at the time of induction and
consolidation. Urol Ann 2017;9:315-320.

9. Packiam VT, Johnson SC, Steinberg GD. Non-Muscle-Invasive Bladder
Cancer: Intravesical Treatments Beyond Bacille Calmette-Guerin.
Cancer 2017;123:390-400.

10. Malmstrom PU, Wijkstrom H, Lundholm C, et al. 5-year followup
of a randomized prospective study comparing mitomycin C
and bacillus Calmette-Guerin in patients with superficial bladder
carcinoma. Swedish Norwegian Bladder Cancer Study Group. ] Urol
1999;161:1124-1127.

11. Lammers R], Witjes JA, Inman BA, et al. The role of a combined
regimen with intravesical chemotherapy and hyperthermia in the
management of nonmuscle-invasive bladder cancer: a systematic
review. Eur Urol 2011;60:81-93.

12. Nativ O, Witjes JA, Hendricksen K, et al. Combined thermo-
chemotherapy for recurrent bladder cancer after bacillus Calmette-
Guerin. ] Urol 2009;182:1313-1317.

13. Witjes JA, Hendricksen K, Gofrit O, et al. Intravesical hyperthermia
and mitomycin-C for carcinoma in situ of the urinary bladder:
experience of the European Synergo working party. World | Urol



Girgin ve Mungan
Bacillus Calmette-Guérin Direncinde Mesane Koruyucu Yaklasim

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

2009;27:319-324.

Zargar H, Aning J, Ischia ), et al. Optimizing intravesical mitomycin
C therapy in nonmuscle-invasive bladder cancer. Nat Rev Urol
2014;11:220-230.

Sockett L], Borwell ], Symes A, etal. Electro-motive drug administration
(EMDA) of intravesical mitomycin-C in patients with high-risk
noninvasive bladder cancer and failure of BCG immunotherapy. BJU
Int 2008;101(Suppl 5):50.

Addeo R, Caraglia M, Bellini S, et al. Randomized phase IlI trial on
gemcitabine versus mytomicin in recurrent superficial bladder cancer:
evaluation of efficacy and tolerance. ] Clin Oncol 2010;28:543-548.

Skinner EC, Goldman B, Sakr WA, et al. SWOG S0353: Phase Il trial of
intravesical gemcitabine in patients with nonmuscle invasive bladder
cancer and recurrence after 2 prior courses of intra vesical bacillus
Calmette-Guérin. | Urol 2013;190:1200-1204.

Prasanna T, Craft P Balasingam G, et al. Intravesical Gemcitabine
versus Intravesical Bacillus Calmette-Guérin for the Treatment of
Non-Muscle Invasive Bladder Cancer: An Evaluation of Efficacy and
Toxicity. Front Oncol 2017;7:260.

Steinberg G, Bahnson R, Brosman S, et al. Efficacy and safety of
valrubicin for the treatment of bacillus Calmette-Guerin refractory
carcinoma in situ of the bladder. The Valrubicin Study Group. ] Urol
2000;163:761-767.

Porten SP Leapman MS, Greene KL. Intravesical chemotherapy in
non-muscle-invasive bladder cancer. Indian ] Urol 2015;31:297-303.

Calabro F Sternberg CN. Localized and locally advanced bladder
cancer. Curr Treat Options Oncol 2002;3:413-428.

Laudano MA, Barlow L], Murphy AM, et al. Long-term clinical
outcomes of a phase | trial of intravesical docetaxel in the
management of non-muscle-invasive bladder cancer refractory to
standard intravesical therapy. Urology 2010;75:134-137.

Barlow L, McKiernan JM, Benson MC. Long-term survival outcomes
with intravesical docetaxel for recurrent nonmuscle invasive bladder
cancer after previous bacillus Calmette-Guérin therapy. | Urol
2013;189:834-839.

Tamura K, Kikuchi E, Konno T, et al. Therapeutic effect of
intravesical administration of paclitaxel solubilized with poly(2-
methacryloyloxyethyl phosphorylcholine-co-n-butyl methacrylate)
in an orthotopic bladder cancer model. BMC Cancer 2015;15:317.

McKiernan JM, Barlow L], Laudano MA, et al. A phase | trial of
intravesical nanoparticle albumin-bound paclitaxel in the treatment
of bacillus Calmette-Guerin refractory nonmuscle invasive bladder
cancer. | Urol 2011;186:448-451.

McKiernan JM, Holder DD, Ghandour RA. Phase Il trial of intravesical
nanoparticle albumin bound paclitaxel for the treatment of
nonmuscle invasive urothelial carcinoma of the bladder after bacillus
Calmette-Guérin treatment failure. ] Urol 2014;192:1633-1638.

Robins DJ, Sui W, Matulay |T, et al. Long-Term Survival Outcomes with
Intravesical Nanoparticle Albumin-Bound Paclitaxel for Recurrent
Nonmuscle Invasive Bladder Cancer after Previous Bacillus Calmette-
Guérin Therapy. Urology. 2017;103:149-153.

Belldegrun AS, Franklin JR, O’Donnell MA, et al. Superficial bladder
cancer: the role of interferon-alpha. J Urol 1998;159:1793-1801.

Glashan RW. A randomized controlled study of intravesical
alpha2b-interferon in carcinoma in situ of the bladder. | Urol
1990;144:658-661.

Hudson MA, Ratliff TL. Failure of intravesical interferon-alfa-2b for
the treatment of patients with superficial bladder cancer previously
failing intravesical BCG therapy. Urol Oncol 1995;1:115-118.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Joudi FN, Smith BJ, O’'Donnell MA, et al. Final results from a national
multicenter phase |l trial of combination bacillus Calmette-Guerin
plus interferon a-2B for reducing recurrence of superficial bladder
cancer. Urol Oncol 2006;24:344-348.

Bazarbashi S, Soudy H, Abdelsalam M, et al. Co-administration of
intravesical bacillus Calmette-Guérin and interferon a-2B as first
line in treating superficial transitional cell carcinoma of the urinary
bladder. BJU Int 2011;108:1115-1118.

Ertiirk Z, Biber E, Ozen H, et al. Mycobacterium Brumae Extract
Fractions with Potential Immunotherapeutic Activity for Bladder
Cancer. Bull Urooncol 2017;16 70-76.

Morales A, Eidinger D, Bruce AW. Intracavitary Bacillus Calmette-
Guerin in the treatment of superficial bladder tumors. | Urol
1976;116:180-183.

Chin JL, Kadhim SA, Batislam E, et al. Mycobacterium cell wall: an
alternative to intravesical bacillus Calmette Guerin (BCG) therapy in
orthotopic murine bladder cancer. | Urol 1996;156:1189-1193.

Filion MC, Lepicier B Morales A, Philips NC. Mycobacterium phlei cell
wall complex directly induces apoptosis in human bladder cancer
cells. Br ) Cancer 1999;79:229-235.

Morales A, Chin JL, Ramsey EW. Mycobacterial cell wall extract
for treatment of carcinoma in situ of the bladder. | Urol
2001;166:1633-1637.

Morales A, Herr H, Steinberg G, et al. Efficacy and safety of MCNA
in patients with nonmuscle invasive bladder cancer at high risk
for recurrence and progression after failed treatment with bacillus
Calmette-Guerin. | Urol 2015;193:1135-1143.

Packiam VT, Johnson SC, Steinberg GD. Non-muscle-invasive bladder
cancer: Intravesical treatments beyond Bacille Calmette-Guérin.
Cancer 2017;123:390-400.

Kandoth C, McLellan MD, Vandin F, et al. Mutational landscape and
significance across 12 major cancer types. Nature 2013;502:333-339.

Smith SG, Zaharoff DA. Future directions in bladder cancer
immunotherapy: towards adaptive immunity. Immunotherapy
2016;8:351-365.

Baksh K, Weber ). Immune checkpoint protein inhibition for cancer:
preclinical justification for CTLA-4 and PD-1 blockade and new
combinations. Semin Oncol 2015;42:363-377.

Petrylak DP Immunotherapy: The Wave of Future in Bladder Cancer?
Clin Genitourin Cancer 2017;15:3-17.

Vandeveer A, Fallon JK, Tighe R, et al. Systemic Immunotherapy
of Non-Muscle Invasive Mouse Bladder Cancer with Avelumab, an
Anti-PD-LT Immune Checkpoint Inhibitor. Cancer Immunol Res
2016;4:452-462.

Kamat AM, Belmunt |, Choueiri TK, et al. KEYNOTE-057:phase 2
study of pembrolizumab for patient (pts) with Bacillus Calmette
Guaren (BCG)-unresponsive, high-risk non-muscle-invasive bladder
cancer (NMIBC) [abstract]. | Clin Oncol 2016;34(Suppl):4576.

Smith SG, Zaharoff DA. Future directions in bladder cancer
immunotherapy: towards adaptive immunity. Immunotherapy
2016;8:351-365.

Hamid O, Hoffner B, Gasal E, et al. Oncolytic immunotherapy:
unlocking the potential of viruses to help target cancer. Cancer
Immunol Immunother 2017;66:1249-1264.

Burke JM, Lamm DL, Meng MV, et al. A first in human phase 1
study of CG0070, a GM-CSF expressing oncolytic adenovirus,
for the treatment of nonmuscle invasive bladder cancer. | Urol
2012;188:2391-2397.



Girgin ve Mungan
Bacillus Calmette-Guérin Direncinde Mesane Koruyucu Yaklasim

49.

50.

51.

52.

53.

54.

55.

Inoue K. 5-Aminolevulinic acid-mediated photodynamic therapy for
bladder cancer. Int ] Urol 2017;24:97-101.

Kelly JE Snell ME. Hematoporphyrin derivative: a possible aid in
the diagnosis and therapy of carcinoma of the bladder. | Urol
1976;115:150-151.

Kriegmair M, Baumgartner R, Lumper W, et al. Early clinical
experience with 5-aminolevulinic acid for the photodynamic therapy
of superScial bladder cancer. Br | Urol 1996;77:667-671.

Lee JY, Diaz RR, Cho KS, et al. Efficacy and safety of photodynamic
therapy for recurrent, high grade nonmuscle invasive bladder cancer
refractory or intolerant to bacille Calmette-Guerin immunotherapy. |
Urol 2013;190:1192-1199.

Berger AP Steiner H, Stenzl A, et al. Photodynamic therapy with
intravesical instillation of 5-aminolevulinic acid for patients with
recurrent superficial bladder cancer: a single-center study. Urology
2003;61:338-341.

Bader M), Stepp H, Beyer W, et al. Photodynamic therapy of bladder
cancer - a phase | study using hexaminolevulinate (HAL). Urol Oncol
2013;31:1178-1183.

Fukui 1, Sekine H, Kihara K, et al. Intravesical combination
chemotherapy with mitomycin C and doxorubicin for carcinoma in
situ of the bladder. ] Urol 1989;141:531-534.

56.

57.

58.

59.

60.

61.

Cockerill PA, Knoedler JJ, Frank |, et al. Intravesical gemci tabine in
combination with mitomycin C as salvage treatment in recurrent
non-muscle-invasive bladder cancer. BJU Int 2016;117:456-462.

Lightfoot AJ, Breyer BN, Rosevear HM, et al. Multi-institutional
analysis of sequential intravesical gemcitabine and mitomycin C
chemotherapy for non-muscle invasive bladder cancer. Urol Oncol
2014;32:35.

Steinberg RL, Thomas LJ, O’Donnell MA, et al. Sequential Intravesical
Gemcitabine and Docetaxel fort the Salvage Treament of Non-
Muscle Invasive Bladder Cancer. Bl Cancer 2016;1:65-72.

Milbar N, Kates M, Chappidi MR, et al. Oncological Outcomes of
Sequential Intravesical Gemcitabine and Docetaxel in Patients
with  Non-Muscle Invasive Bladder Cancer. Bladder Cancer
2017;3:293-303.

Chen CH, Yang HJ, Shun CT, et al. A cocktail regimen of intravesical
mitomycin-C, doxorubicin, and cisplatin (MDP) for non-muscle-
invasive bladder cancer. Urol Oncol 2012;30:421-427.

Steinberg RL, Nepple KG, Velaer KN, et al. Quadruple immunotherapy
of Bacillus Calmette-Guérin, interferon, interleukin-2, and granulocyte-
macrophage colony-stimulating factor as salvage therapy for non-
muscle-invasive bladder cancer. Urol Oncol 2017;35:670.



Review

DOI: 10.4274/uob.946
Bulletin of Urooncology 2018;17:68-72

Positron Emission Tomography in Renal Cell Carcinoma

® Cigdem Soydal MD', ® Yiiksel Uriin MD?

'Ankara University Faculty of Medicine, Department of Nuclear Medicine, Ankara, Turkey
2Ankara University Faculty of Medicine, Department of Internal Diseases, Division of Medical Oncology, Ankara, Turkey

Abstract |

Renal cell carcinoma is the most common solid kidney tumor. Conventional methods such as computed tomography and magnetic resonance imaging
are usually chosen for diagnosis, staging, and evaluating recurrence and treatment response. However, the sensitivity of these methods is limited in
each indication. For this reason, metabolic evaluation with positron emission tomography has an important value in most solid tumors. However, the
role of 18-fluorine-fluorodeoxyglucose (18F-FDG), which is the most commonly used positron emission tomography (PET) radiopharmaceutical, is
limited in the evaluation of primary kidney lesions due to urinary excretion. Therefore, new radiopharmaceuticals with no or limited urinary excretion
have been developed. In this paper, the application of PET imaging with the widely used 18F-FDG and the newly developed fluorothymidine and
gallium-68/18F prostate-specific membrane antigen in renal cell carcinoma are reviewed.
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Introduction

Renal cell carcinoma (RCC) is the most common solid kidney
tumor. Contrast-enhanced computed tomography (CT) is the
most frequently used imaging modality in the diagnosis, staging,
and evaluation of recurrence and treatment response in patients
with RCC. The overall success rate of CT for these indications
is reported to be between 61% and 91% (1,2,3). However, as
RCCs may appear isodense, hypodense, or hyperdense, it is
difficult to distinguish benign and malignant renal masses by
morphological methods (4). Magnetic resonance imaging (MRI)
is recommended in cases where CT is contraindicated, such as
patients who have contrast allergy or are pregnant. However,
MRI is no more accurate than CT. This increases the importance
of positron emission tomography (PET), which enables metabolic
evaluation in addition to visualizing anatomic changes. In this
review, we discuss currently available literature data regarding
the use of PET applications with different radiopharmaceuticals
in patients with RCC.

Applications of Positron Emission Tomography in
Renal Cell Carcinoma

18-Fluorine-Fluorodeoxyglucose Positron Emission Tomography

PET is a metabolic imaging method that utilizes various
positron-emitting radiopharmaceutical and can provide data
on many different metabolic pathways. The most widely used
radiopharmaceutical is a fluorodeoxyglucose molecule (FDG)
labeled with 18-fluorine (18F). The modality is based on the
principle of visualizing elevated glycolysis and glucose uptake
in neoplastic tissues. Despite high success rates in many
solid organ malignancies, the use of 18F-FDG for urinary
system malignancies is limited due to excretion via the urinary
tract. The first cases related to the use of 18F-FDG PET in
RCC were described by Wahl et al. (5) in the early 1990s.
The use of 18F-FDG PET in the detection of primary RCC is
especially controversial (6,7,8,9,10). High and variable levels of
background renal activity make it difficult to detect the primary
focus. Forced diuresis with hydration may increase the sensitivity
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of 18F-FDG PET (11). However, many studies have shown that
forced diuresis does not increase the sensitivity of 18F-FDG PET,
and that background renal activity is actually increased in up
to 60% of patients after diuretic injection due to physiological
retention in the renal tubular epithelium (11,12,13,14,15,16).
In addition to background physiological activity in the kidney,
sensitivity is also affected by the size of the primary tumor and
the rate of 18F-FDG uptake. It has been shown that tumors
exhibiting uptake on 18F-FDG PET are larger in size and contain
more glucose transporter-1 (GLUT-1) receptor compared to
tumors without uptake (7,17,18). As a result, even when
performed with forced diuresis, 18F-FDG PET is not an ideal
imaging modality for diagnosing RCC. It is not possible to
reach a conclusion about the place of 18F-FDG PET/CT in RCC
diagnosis based on the limited information available in the
literature (Table 1).

The introduction of hybrid PET/CT systems in routine practice
has enabled more successful determination of tumor location.
Sensitivity increases significantly in the detection of extrarenal
lesions, although specificity does not change (19). Another
advantage of the hybrid PET/CT system when monitoring for
recurrence is the ability to differentially diagnose postoperative
scar tissue, surgical clips, and displacement of the surrounding
organs, which are difficult to distinguish in CT (20). Finally,
18F-FDG PET/CT allows whole-body assessment with a
single imaging session, without the risk of contrast allergy or
nephrotoxicity (21).

The quantitative evaluation of uptake using standard uptake
value (SUV) has prognostic significance. Patients with higher
SUV values at baseline are shown to have poorer prognosis and
shorter survival. In addition, the presence of metastases may
affect the mean SUV of the primary lesion. The mean SUV value
of primary lesions of patients without distant organ metastasis
was calculated as 2.6, compared to 5.0 for patients with distant

metastases (22). Besides SUV values, metabolic parameters such
as metabolic tumor volume and total lesion glycolysis calculated
with PET imaging also have prognostic significance (23,24).

The sensitivity and specificity of 18F-FDG PET in the detection
of extrarenal lesions have been reported as 79% and 90%,
respectively (25). Loss of sensitivity due to urinary excretion of
FDG is not observed with extrarenal lesions. However, 18F-FDG
PET cannot detect small lesions as well as it does large lesions.
The sensitivity of FDG PET increases from 76% to 93% when
lesion size increases from 1 cm to 2 cm (26). Furthermore,
high-grade tumors are located more accurately than low-grade
tumors (Table 2) (19,21). 18F-FDG PET/CT has high sensitivity
in detection of distant organ metastases and restaging RCC
(Figures 1 and 2) (22). Another common indication for
18F-FDG PET/CT is evaluating response to tyrosine kinase
inhibitor therapy. The Response Evaluation Criteria in Solid
Tumors (RECIST) are frequently used when evaluating treatment
response with anatomical methods such as CT and MRI. In
this method, response is evaluated based on change in target
lesion size. However, most antiangiogenic therapies used in
recent years are cytostatic instead of cytotoxic, and usually
cause tumor stabilization rather than tumor shrinkage. Another
disadvantage of conventional methods is that they require
a relatively long time for treatment response to be apparent
radiologically. Many publications have reported that 18F-
FDG PET/CT provides a more accurate assessment than the
radiologic RECIST (22,27,28,29). 18F-FDG PET/CT is particularly
superior for assessing treatment response in bone metastasis
because the RECIST describe soft tissue lesions (28).

18-Fluorine-Fluorothymidine Positron Emission Tomography

18F-Fluorothymidine (FLT) isa thymidine analog that accumulates
in the cell after phosphorylation by thymidine kinase but is not
integrated into DNA structures (30). This radiopharmaceutical

cell carcinoma lesions

Table 1. Diagnostic accuracy of 18-fluorine-fluorodeoxyglucose positron emission tomography/computed tomography for primary renal

Authors TP FP TN FN Sensitivity Specificity
Ramdave et al. (6) 15 0 1 1 94 100
Miyakita et al. (18) 6 0 13 0 32 -

Aide et al. (12) 14 1 16 4 47 80

Kang et al. (8) 9 0 6 2 60 100

TP: True positive, FP: False positive, TN: True negative, FN: False negative

Table 2. Diagnostic accuracy of 18-fluorine-fluorodeoxyglucose positron emission tomography/computed tomography for extrarenal lesions
Authors TP FP TN FN Sensitivity Specificity

Ramdave et al. (6) 2 0 0 15 100 100

Chang et al. (39) 9 1 1 4 90 80

Aide et al. (12) 10 3 0 40 100 93

Jadvar et al. (7) 15 1 6 3 71 75

Majhail et al. (26) 14 0 7 3 67 100

TP: True positive, FP: False positive, TN: True negative, FN: False negative
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Figure 1. A 61-year-old female patient with history of renal cell
carcinoma excision underwent 18-fluorine-fluorodeoxyglucose
positron emission tomography/computed tomography for
restaging of a soft tissue structure detected in the paraaortic
area during follow-up. Pathologic uptake levels were noted in
conglomerate lymph nodes filling the left supraclavicular and
posterior cervical region (SUV_ : 8.4) and in the abdominal

max”

lymph nodes in the paraaortic and retrocrural area (SUV__ : 10.3)

Figure 2. A 60-year-old male patient being under follow-up after
right nephrectomy underwent 18-fluorine-fluorodeoxyglucose
positron emission tomography/computed tomography due to
detection of left supraclavicular and subcarinal lymph nodes
on computed tomography. Intense pathologic 18-fluorine-
fluorodeoxyglucose uptake was seen in the left supraclavicular
lymph nodes (SUV__: 22.0) and subcarinal lymph nodes (SUV__:

16.3)

has the potential to enable PET evaluation of tumor proliferation
(31,32). As a radiopharmaceutical that allows assessment of
proliferation, its greatest advantage over 18F-FDG is the ability
to more accurately distinguish inflammation and tumors. FLT
uptake and higher initial FLT uptake are prognostic indicators
in RCC (30). A correlation was shown between FLT uptake
and Ki-67 index, a histopathologic proliferation marker (33).
Although SUV values are lower than with 18F-FDG, metastatic
lesions can be detected successfully because the physiological
background activity is lower in regions such as the brain and
mediastinum. However, it has a limited role in the assessment
of liver metastases due to uptake associated with physiological
activity in the liver. There are reports that FLT PET can be used
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successfully in the evaluation of treatment response in many
tumors (34). Liuet al. (35) conducted FLT PET studies in 16
patients with RCC before sunitinib treatment, at the end of the
first cycle of sunitinib treatment, and at the end of the washout
period. Although they noted a marked decrease in proliferation
during treatment, cell proliferation was markedly increased in
the washout period. FLT PET allows evaluation of treatment
response much earlier than FDG PET, even within the first week
of therapy (36). Hybrid PET/MRI systems, which were recently
introduced in clinical practice to assess treatment response of
recurrence and solid organ metastases such as liver, are still used
experimentally in many centers and have yielded encouraging
results (37,38).

Gallium-68/18-Fluorine Prostate-Specific Membrane Antigen
Positron Emission Tomography/Computed Tomography

Prostate-specific membrane antigen (PSMA) is an antigenic
molecule present on the surface of prostate cancer cells. It
is also expressed in RCC and many solid tumors with tumor
neovascularization (39,40). PSMA is an exocrine expressed
in the proximal tubule cells in normal kidney and to varying
degrees in neovascular clear cell RCC (75%), chromophobe
RCC (31%), oncocytoma (53%), and transitional cell carcinoma
(21%) (40). PET imaging can be performed by binding PSMA
to target molecules gallium (Ga)-68 or 18F Ga-68 PSMA uptake
in RCC was first reported as a case report (41). Histopathologic
evidence indicates that while PSMA uptake does occur in areas
of neovascularization, uptake in the proximal tubules occurs
not in the adjacent vascular structures, but rather in the tubule
cells (42). Moreover, it has been shown that PSMA expression
is lost in RCCs arising from proximal tubule cells that express
PSMA (40). In another case series, 18F PSMA uptake was
assessed in 5 patients. In these five cases, 18F PSMA uptake was
observed at varying levels with SUV values ranging from 1.6 to
19.3 in different metastatic lesions, and more metastatic foci
were detected compared to conventional imaging methods
(43). PSMA PET/CT seems to be particularly useful in patients
with suspicious lesions detected by conventional imaging
methods, such as when evaluating oligometastatic patients with
subcentrimetric lesions or when identifying potentially resectable
neighboring tumor foci in patients scheduled for cytoreductive
nephrectomy (44). In addition to its high sensitivity, PSMA
PET is also a functional imaging method that enables in vivo
assessment of baseline neovascularization in metastatic lesions
and may help predict treatment response prior to anti-vascular
therapies such as tyrosine kinase inhibitors and bevacizumab.
Another interesting finding is that sarcomatoid degeneration
in RCCs is correlated with 18F-FDG uptake, not PSMA uptake,
and histopathological samples show loss of PSMA expression
and increased GLUT-1 receptor expression in sarcomatoid
degeneration (45). The combined use of two PET studies may
allow the non-invasive evaluation of sarcomatoid degeneration
in different metastatic foci. Based on currently available data,
PSMA PET seems likely to serve as a complementary method
to enable detection of small metastatic foci undetectable
by conventional methods and help evaluate response to
treatments targeting neovascularization in future RCC patients.
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However, most of the data in the literature are from case series
and small patient groups. Therefore, the results of prospective
studies involving larger numbers of patients are needed.

Conclusion

PET studies using different radiopharmaceuticals can be
performed with varying sensitivity in the diagnosis, staging,
and evaluation of recurrence and treatment response in patients
with RCC. The ability to detect primary tumoral lesions by 18F-
FDG PET is limited due to renal excretion. However, the success
rate is high for metastatic foci. FLT PET, which demonstrates
proliferation, and PSMA PET, which targets neovascularization,
are also effective both in diagnosis and treatment response
evaluation. In addition, high uptake at time of diagnosis is a
prognostic indicator for all three pharmaceuticals.
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Oz

Renal hiicreli kanser en sik gorilen solid bobrek timoridir. Tani,
evreleme, niks ve tedavi yanitinin degerlendiriimesinde bilgisayarli
tomografi ve manyetik rezonans goriintiileme gibi konvansiyonel
yontemler siklikla tercih edilmektedir. Ancak her bir endikasyonda bu
yontemlerin duyarliliklari sinirhidir. Bu nedenle pek ¢ok solid tiimorde
basari ile uygulanan pozitron emisyon tomografisi ile metabolik
degerlendirme o6nem arz etmektedir. Ancak en yaygin kullanilan
pozitron emisyon tomografisi (PET) radyofarmasotigi olan 18-flor-
florodeoksiglikozun (18F-FDG) dUriner ekskresyonu nedeni ile primer
bobrek lezyonlarinin degerlendirmesindeki yeri sinirlidir. Bu nedenle
Uriner ekskresyon gostermeyen ya da uriner ekskresyonu sinirli olan
yeni radyofarmasotikler gelistirilmektedir. Bu makalede yaygin olarak
uygulanan 18F-FDG ve yeni gelistirilen florotimidin ve galyum-68/
flor-18 prostat spesifik membran antijen ile PET gorintiilemenin renal
hiicreli kanserde uygulamalari derlenmistir.

Anahtar Kelimeler: Renal hiicreli kanser, pozitron emisyon tomografisi,
18F-florodeoksiglukoz, 18F-florotimidin, galyum-68 prostat spesifik
membran antijen

Abstract

Renal cell carcinoma is the most common solid kidney tumor.
Conventional methods such as computed tomography and magnetic
resonance imaging are usually chosen for diagnosis, staging, and
evaluating recurrence and treatment response. However, the sensitivity
of these methods is limited in each indication. For this reason, metabolic
evaluation with positron emission tomography has an important value in
most solid tumors. However, the role of 18-fluorine-fluorodeoxyglucose
(18F-FDG), which is the most commonly used positron emission
tomography (PET) radiopharmaceutical, is limited in the evaluation
of primary kidney lesions due to urinary excretion. Therefore, new
radiopharmaceuticals with no or limited urinary excretion have been
developed. In this paper, the application of PET imaging with the widely
used 18F-FDG and the newly developed fluorothymidine and gallium-
68/F prostate-specific membrane antigen in renal cell carcinoma are
reviewed.

Keywords: Renal cell carcinoma, positron emission tomography,
18F-fluorodeoxyglucose, 18F-fluorothymidine, gallium-68 prostate-
specific membrane antigen

Giris

Renal hiicreli kanser (RHK) en sik goriilen solid bobrek timoriddr.
RHK'li hastalarda tani, evreleme, niiks ve tedavi yanitinin
degerlendirilmesinde en sik kullanilan gériintiileme yontemi kontrasth
bilgisayarli tomografidir (BT). BT’nin bu endikasyonlarda genel
olarak basarisi %61 ile %91 arasinda bildirilmistir (1,2,3). Ancak
RHK'ler isodens, hipodens ya da hiperdens goriinebildigi icin renal
kitlelerin benign/malign ayriminin morfolojik yontemler ile yapilmasi
zordur (4). Manyetik rezonans goriintiileme (MRG) ise BT’'nin
kontrendike oldugu kontrast alerjisi ya da gebelik mevcudiyeti gibi
durumlarda 6nerilmektedir. Ayrica MRG de daha yiiksek dogruluga
sahip degildir. Bu nedenle anatomik degisiklikler yaninda metabolik
degerlendirmeye olanak saglayan pozitron emisyon tomografisi
(PET) 6nem kazanmaktadir. Bu derlemede farkli radyofarmasotikler
ile yapilan PET uygulamalarinin RHK olgularinda kullanimi ile ilgili
literatlirde mevcut bilgi sunulmustur.

Renal Hiicreli Kanserde Pozitron Emisyon Tomografisi
Uygulamalan

18-Flor-Florodeoksiglikoz Pozitron Emisyon Tomografisi

PET pozitron yayan radyofarmasétiklerin kullanildigi ve pek cok
farkll metabolik yolagin gosterilebildigi metabolik bir gorintileme
yontemidir. En yaygin kullanilan radyofarmasotik 18-flor (18F) ile
florodeoksiglikoz (FDG) molekilidiir. Neoplazik dokularda artmis
glikoliz ve artmig glikoz uptake’sinin gériintilenmesi prensibine
dayanir. Pek ¢ok solid organ malignitesinde yUksek basarisina ragmen
18F-FDG driner yol ile ekskrete edildiginden triner sistem vile ilgili ilk
olgular Wahl ve ark. (5) tarafindan 1990’larin basinda tanimlanmustir.
Ozellikle primer RHK odaginin saptanmasinda 18F-FDG PET'nin
kullanimi tartismalidir (6,7,8,9,10). Yiiksek ve degisken bobrek zemin
aktivitesi primer odagin saptanmasini zorlastirmaktadir. Hidrasyon
esliginde zorlu ditirez 18F-FDG PET'nin duyarlii@ini artirabilir (11).
Ancak yapilan pek cok calismada zorlu dilirezin 18F-FDG PET’nin
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duyarlligini artirmadig, hatta ditretik enjeksiyonu sonrasinda %60’a
kadar olguda renal tibil epitelinde fizyolojik tutulum nedeniile bobrek
zemin aktivitesinin daha da arttigi gosterilmistir (11,12,13,14,15,16).
Bobrekteki fizyolojik zemin aktivitesi disinda primer timoriin boyutu
ve 18F-FDG tutulum orani da duyarligi etkilemektedir. 18F-FDG
PET’de tutulum izlenen timorlerin tutulum gostermeyenlere gore
daha blyuk boyutlu oldugu ve daha yiiksek oranda glikoz transport-1
(GLUT-1) reseptoru icerdigi gosterilmistir (7,17,18). Sonug olarak
zorlu ditirez egliginde yapilsa dahi 18F-FDG PET, RHK tanisinda tercih
edilmesi gereken bir gorintileme yontemi dedgildir. Literatiirde
mevcut sinirli bilgi ile 18F-FDG PET/BT’'nin RHK tanisindaki yeri
hakkinda sonuca varmak dogru olmayacaktir (Tablo 1).

Hibrid PET/BT sistemlerinin rutin uygulamaya girmesi ile timéral
lezyonlarin anatomik lokalizasyonu daha basarili yapilmaktadir.
Ekstrarenal lezyonlarin saptanmasinda sensitivite degismemekle
birlikte duyarlilik belirgin olarak artmaktadir (19). Hibrid PET/BT
sisteminin bir diger avantaji; lokal niiksiin degerlendirmesinde BT'de
degerlendirmenin zor oldugu postoperatif skar dokusu, cerrahi
klipsler, cevre organlarin operasyon lojuna yer degistirmesi gibi
durumlarin ayirici tanisinin yapilabilmesidir (20). Son olarak 18F-
FDG PET/BT kontrast alerjisi ya da nefrotoksisite riski olmadan tek
goriintiileme ile tim viicut degerlendirmeye olanak saglar (21).

Ayni zamanda izlenen aktivite tutulumunun kantitatif olarak standart
uptake degeri (SUV) ile degerlendirilmesi de prognostik 6neme
sahiptir. Baglangicta daha yiiksek SUV degerlerine sahip hastalarin
daha kotl prognozlu oldugu ve daha kisa sagkalima sahip oldugu
gosterilmistir. Ayrica metastaz varligi primer lezyonun ortalama SUV
degerlerini etkileyebilmektedir. Uzak organ metastazi saptanmayan
hastalarin primer lezyonlarinin ortalama SUV degeri 2,6 olarak
hesaplanirken, uzak metastaz saptanan hastalarda bu deger 5,0 olarak
hesaplanmigtir (22). SUV degerlerinin yaninda PET goriintileme ile
hesaplanan metabolik timor volimi ve total lezyon glikolizisi gibi
metabolik parametrelerin de prognostik 6nemi oldugu gosterilmistir
(23,24) Ekstrarenal lezyonlarin saptanmasinda ise 18F-FDG PET'nin
duyarligi ve 6zgulligi sirasi ile %79 ve %90 olarak hesaplanmistir
(25). Ekstrarenal lezyonlarda Uriner FDG ekskresyonu nedeni ile olusan

duyarlilik kaybi izlenmemektedir. Ancak 18F-FDG PET kiiclik boyutlu
lezyonlari buyik boyutlu lezyonlar kadar iyi saptayamamaktadir.
Lezyon boyutu 1 cm’den 2 cm'ye ¢iktiginda FDG PET’nin duyarliligi
%76'dan %93’e cikmaktadir (26). Boyut yaninda yiksek grade’li
timorleri dusiik grade’li olanlara gore daha dogru lokalize etmektedir
(Tablo 2) (19,21). 18F-FDG PET/BT uzak organ metastazlarinin
saptanmasinda ve RHK'lerin yeniden evrelemesinde yiiksek duyarliiga
sahiptir (Sekil 1, 2) (22). 18F-FDG PET/BT’nin en yaygin kullanildigi
bir diger endikasyon ise tirozin kinaz inhibitdr tedavisine yanitin
degerlendiriimesidir. Tedavi yanitinin degerlendirilmesinde kullanilan
BT ve MRG gibi anatomik yontemlerle tedaviye yanit degerlendirmede
siklikla the Response Evaluation Criteria in Solid Tumors (RECIST)
kriterleri kullanilmaktadir. Bu yontemde, yanit degerlendirmesi
hedef lezyonlardaki boyut degisimine gore yapilmaktadir. Ancak son
donemde kullanilan antianjiyojenik tedavilerin cogunlugu sitotoksik
degil, sitostatiktir ve cogunlukla timor kiiclilmesinden ziyade timor
stabilizasyonu saglarlar. Ayrica klasik yontemlerde, tedavi yanitinin
radyolojik olarak goriilebilmesi icin nispeten uzun siire gerekmesi
bu yontemlerin diger dezavantajidir. Pek cok yayinda 18F-FDG PET/
BT'nin radyolojik RECIST kriterlerine gore daha dogru degerlendirme
yaptigi bildirilmistir (22,27,28,29). Ozellikle kemik metastazinda
tedavi yanitinin degerlendirilmesinde RECIST kriterleri yumusak
doku lezyonlarinda tanimlanmis oldugu icin 18F-FDG PET/BT daha
basarilidir (28).

18-Flor-Florotimidin Pozitron Emisyon Tomografisi

18F-florotimidin (FLT) timidin kinaz tarafindan fosforile edildikten
sonra hicre icinde biriken ancak DNA'nin yapisina katilmayan
bir timidin analogudur (30). Tumor proliferasyonunun PET ile
degerlendirilmesine olanak saglayan potansiyel bir radyofarmasotiktir
(31,32). Proliferasyonun degerlendirilmesine izin veren bir
radyofarmasotik olarak 18F-FDG'nin en buyiik avantaji enflamasyon
timaor ayrimini daha dogru yapabilmesidir. RHK'lerde de FLT tutulumu
oldugu ve bagslangicta daha yiiksek FLT tutulumunun prognostik
degeri oldugu bilinmektedir (30). Histopatolojik olarak proliferasyonu
gosteren Ki-67 indeksi ile FLT tutulumu arasinda korelasyon oldugu
gosterilmistir (33). 18F-FDG’ye gore daha dusik SUV degerleri

Tablo 1. Primer renal hiicreli kanser lezyonlarinda 18-flor-florodeoksiglikoz pozitron emisyon tomografisi/bilgisayarli tomografinin tanisal dogrulugu

Yazarlar GP YP GN YN Duyarhlik Ozgiilliik
Ramdave ve ark. (6) 15 0 1 1 94 100
Miyakita ve ark. (18) 6 0 13 0 32 -

Aide ve ark. (12) 14 1 16 4 47 80

Kang ve ark. (8) 9 0 6 2 60 100

GP: Gergek pozitif, YP: Yalanci pozitif, GN: Gercek negatif, YN: Yanlis negatif

Tablo 2. Ekstrarenal lezyonlarin saptanmasinda 18-flor-florodeoksiglikoz pozitron emisyon tomografisi/bilgisayarli tomografinin tanisal dogrulugu

Yazarlar GP YP GN YN Duyarhhk Ozgiilliik
Ramdave ve ark. (6) 2 0 0 15 100 100
Chang ve ark. (39) 9 1 1 4 90 80

Aide ve ark. (12) 10 3 0 40 100 93
Jadvar ve ark. (7) 15 1 6 3 71 75
Majhail ve ark. (26) 14 0 7 3 67 100

GP: Gergek pozitif, YP: Yalanci pozitif, GN: Gergek negatif, YN: Yanlis negatif
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Sekil 1. Opere renal hicreli kanser tanisi ile takipli 61 yasinda
kadin hastanin takibinde paraaortik alanda saptanan yumusak
doku yapilanmasi nedeni ile yeniden evreleme amaci ile yapilan
18-flor-florodeoksiglikoz pozitron emisyon tomografisi/bilgisayarli
tomografide sol supraklavikiiler ve arka servikal bélgeyi dolduran
konglomere lenf nodlarinda (SUV__ : 8,4), abdomende sag
paraaortik ve retrokrural alanda mevcut lenf nodlarinda (SUV__ :
10,3) patolojik aktivite tutulumlari izlendi

Sekil 2. Sag nefrektomi sonrasi takip edilen 60 yasinda erkek
hasta; bilgisayarli tomografide sol supraklavikiiler ve subkarinal
alanda lenf nodlar saptanmasi nedeni ile yapilan 18-flor-
florodeoksiglikoz pozitron emisyon tomografisi/bilgisayarli
tomografi sol supraklavikiiler lenf nodlarinda (SUV__ : 22,0) ve

subkarinal lenf nodlarinda (SUV,__ : 16,3) yogun prgatxélojik 18F-
FDG tutulumlari izlendi

X

izlenmesine ragmen beyin ve mediasten gibi bdlgelerde fizyolojik
zemin aktivite daha diisiik oldugu icin metastatik lezyonlar basari ile
saptanabilmektedir. Ancak karacigerdeki fizyolojik aktivite tutulumu
nedeni ile karaciger metastazlarinin degerlendirilmesindeki yeri
sinirhidir. Giniimiizde FLT PET'nin pek cok timorde tedaviye yanitin
degerlendiriimesinde basariyla kullanilabilecegine dair yayinlar
mevcuttur (34). Liu ve ark. (35) sunitinib tedavisi alan metastatik
RHK’li 16 hastada tedavi baslanmadan 6nce, ilk kiir sonunda ve ara
verildigi dénemde FLT PET calismasi yapmistir. Sonug olarak tedavi
sirasinda proliferasyonda belirgin azalma izlenirken birakildiktan
sonraki dénemde hiicre proliferasyonunun belirgin sekilde arttigini
gostermisti. FLT PET, FDG PET'den ¢ok daha erken dénemde
heniiz tedavinin ilk haftasinda tedavi yanitinin degerlendirilmesine
olanak saglamaktadir (36). Nefrektomi lojunda saptanan nuks
lezyonlarin ve karaciger gibi solid organ metastazlarinin tedavi
yanitinin degerlendirilmesinde son yillarda klinik uygulamaya giren,
ancak pek cok merkezde hala deneysel kullanimda olan hibrid PET/
MRG sistemleri umut vadeden sonuglar vermektedir (37,38).

Galyum-68/18-Flor Prostat Spesifik Membran Antijen Pozitron
Emisyon Tomografisi/Bilgisayarli Tomografi

Prostat spesifik membran antijen (PSMA) prostat kanserli hiicrelerin

ylzeyinde bulunan bir antijen molekiliidir. Ayrica RHK'lerde ve
timor neovaskiilarizasyonu izlenen pek cok solid timorde de eksprese
oldugu gosterilmistir (39,40). PSMA normal bobrekte proksimal
tlibll hiicrelerinde ve ayrica neovaskularizasyon izlenen seffaf hiicreli
(%75), kromofob (%31), onkositoma (%53) ve transiyonel hiicreli
karsinomalarda (%21) da dedisik oranlarda eksprese olmaktadir
(40). PSMA'y1 hedef alan molekiller galyum (Ga)-68 ya da 18F ile
baglanarak PET goriintlileme yapilabilmektedir. RHK'de Ga-68 PSMA
tutulumu ilk kez olgu bildirimi seklinde bildirilmistir (41). Ayrica
PSMA tutulumunun histopatolojik olarak neovaskilarizasyon izlenen
alanlarinda tutuldugu ancak proksimal tiibiilde komgu vaskiiler yapida
degil, tibul hucrelerinde PSMA ekspresyonu oldugu gosterilmistir
(42). Dahasi PSMA eksprese eden proksimal tibil hiicrelerinden
kaynaklanan RHK’lerde PSMA ekspresyonunun kayboldugu da
gosterilmistir (40). Bir diger olgu serisinde ise 18F PSMA tutulumu 5
olguda degerlendirilmistir. Bu bes olguda farkli metastatik lezyonlarda
1,6 ile 19,3 arasinda degisen SUV degerleri ile farkh diizeylerde 18F
PSMA tutulumu izlenmis ve konvansiyonel goriintileme yontemlerine
gore daha fazla sayida metastatik odak saptanmustir (43). PSMA PET/BT
ozellikle konvansiyonel goriintiileme yontemlerinde stipheli lezyonlari
olan hastalarda subsantimetrik lezyonlar dahi degerlendirerek gercek
oligometastatik hastalar ya da sitorediiktif nefrektomi planlanan
hastalarda olasi rezektabl komsu timor odaklarinin saptanmasi
agisindan yararli gibi gérlinmektedir (44). Yiiksek duyarliiginin 6tesinde
PSMA PET ayni zamanda tlimor vaskiilarizasyonunu hedefleyen tirozin
kinaz inhibitorleri ve bevasuzimab gibi tedaviler 6ncesi metastatik
lezyonlarin neovakiilarizasyonunun in vivo olarak degerlendiriimesine
ve tedavi yanitinin 6ngoriilmesine yardimc olabilecek bir fonksiyonel
goriintilemedir. Bir diger ilging bulgu ise RHK'lerde izlenen sarkomoid
dejenerasyonun PSMA tutulumu yerine 18F-FDG tutulumu ile kérele
oldugu ve histopatolojik 6rneklemde de sarkomoid dejenerasyonun
PSMA ekspresyon kaybl ve GLUT-1 reseptor ekspresyonunda artig
ile seyrettigidir (45). Iki PET ¢alismasinin kombine uygulanmasi
farkl metastatik odaklardaki sarkomoid dejenerasyonun noninvaziv
olarak degerlendirilmesine olanak saglayabilir. Bugiin mevcut bilgi ile
PSMA PET gelecekte RHK'li hastalarin evrelemesinde konvansiyonel
yontemlerde saptanamayan kiiclik metastatik odaklarin saptanmasi ve
neovaskiilarizasyonu hedefleyen tedavilere yanitin degerlendirilmesi
asamalarinda tamamlayici bir yontem olarak yer alacak gibi
goriinmektedir. Buna karsin literatiirde mevcut bilginin buyik kismi
olgu serileri ve kiiclik hasta gruplarindan olusmaktadir. Bu nedenle
daha c¢ok hastanin dahil edildigi prospektif calismalarin sonuglarini
beklemek gerekmektedir.

Sonucg

Farkli radyofarmasctikler kullanilarak yapilan PET calismalari RHK'li
hastalardatani, evreleme, niiksve tedaviyanitinindegerlendirilmesinde
farkh duyarliliklar ile uygulanabilmektedir. 18F-FDG PET’nin renal
ekskresyonu nedeni ile primer tiiméral lezyonlarin saptanmasinda
basarisi sinirlidir. Ancak metastatik odaklarda basarisi yiiksektir. Ayrica
proliferasyonu gosteren FLT ve neovaskiilarizasyonu hedef alan PSMA
PET hem tani hem tedavi yanitinin degerlendirilmesinde oldukgca
basarilidir. Ayrica her ¢ farmasotik icin de tani aninda yiiksek
tutulum prognostik degere sahiptir.
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Abstract |

Oncocytic neoplasms of the adrenal cortex are uncommon and generally benign and non-functioning. About 20% of adrenocortical oncocytic
neoplasms show malignant components. A 39-year-old woman with an adrenocortical oncocytic carcinoma is reported in this article. The patient
presented with mild right-sided pain. Computed tomography (CT) showed a 3 cm x 2 cm tumor in the right adrenal gland. The mass was atypical for
adrenal adenoma and follow-up was recommended. Follow-up CT after 1 year showed tumor growth (5 cm) and the patient underwent laparoscopic
surgery for pathologic verification. She was diagnosed as oncocytic adrenocortical carcinoma based on the pathologic diagnostic criteria. Due to their
rarity, especially in cases of malignancy, there are no clear treatment and follow-up protocols. Curative surgical treatment should aim for complete
excision of the tumor. As the literature about these tumors develops, more information about the nature of the disease will come to light.

Keywords: Oncocytic neoplasm, adrenal cortex, oncocytic adrenocortical carcinoma, laparoscopic adrenalectomy

Introduction

Oncocytic neoplasms can be seen in various organs, but they
are usually detected in the thyroid, salivary glands, and kidneys.
They contain oncocytic tumor cells that are recognized by their
broad, eosinophilic and granular cytoplasm due to anomalous
mitochondrial collection (1). Oncocytic neoplasms of the adrenal
gland are uncommon and are generally benign and non-
functioning. These tumors are more common in women and on
the left adrenal gland. To date, 147 cases have been reported
(2). Recent reports indicate that about 20% of the adrenocortical
oncocytic neoplasms show malignant components and 10-20%
produce hormones which may cause symptoms of Cushing’s
syndrome or virilism (3).

The most recent classification according to histopathological
features is the Weiss criteria modified by Aubert. The Weiss
criteria include high nuclear grade, more than 5 mitoses per
50 high-power fields, atypical mitosis, <25% clear cells, diffuse
architecture, indeterminate, sinusoidal or capsular invasion. A

malignant diagnosis is made in the presence of 3 or more of
these criteria (4).

Bisceglia et al. (5) used a new method to classify oncocytic
adrenocortical neoplasms. In this algorithm, more than 5 mitoses
per 50 high-power fields, atypical mitotic figures, and venous
invasion were identified as major criteria. The presence of
necrosis, capsular invasion, and sinusoidal invasion were defined
as minor criteria, with a diameter exceeding 10 cm and/or
weight exceeding 200 grams. Tumors with one major criterion
are considered malignant. Tumors with 1 to 4 minor criteria are
considered to have indeterminate malignancy potential. Tumors
that do not meet any of the criteria are defined as benign (5).

Case Presentation

Herein we present a 39-year-old woman with an adrenocortical
oncocytic carcinoma. The patient underwent surgery for a 5
cm right-sided adrenal tumor. The patient provided informed
consent for this article.
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In August 2016, a 39-year-old woman with complaints of
mild right-sided pain was admitted to hospital. Computed
tomography (CT) showed a 3 cm x 2 cm tumor in the right
adrenal gland. The mass had atypical density for a usual adrenal
adenoma and follow-up was recommended.

Physical examination revealed no specific findings of any
urological or endocrine system disease. In laboratory tests,
the patient’s blood count values, serum electrolytes, and
glucose levels were within normal ranges. Hormone tests
were performed to determine if the tumor was active. No
anomalies were detected in morning plasma cortisol and
adrenocorticotropic hormone levels, thyroid hormones, or
creatinine levels. There were no signs of hepatic invasion in
radiological imaging or in serum levels such as aspartate amino
transferase, alanine amino transferase, international normalized
ratio, and other liver function tests. Her blood pressure was
also normal. She had been operated for a benign breast cyst
approximately ten years earlier.

She was under active surveillance for a year. In July 2017,
magnetic resonance imaging (MRI) revealed a 4x4x3 cm right
adrenal mass with an apparent diffusion coefficient value of
1.01x10* mm?/s and signal loss of 10%. The mass showed
heterogeneous contrast enhancement on MRI and was atypical
for adrenal adenoma. Hormone tests to determine tumor
activity were repeated and again showed no anomalies.

Another CT scan done before adrenalectomy (Figure 1) showed
the same dimensions as the last MRI. The mass had no invasion
to any vasculature or to the liver. Its borders were well defined
and washout was measured as 61.5%, which previous reports
have suggested may indicate a lipid-poor adenoma. There
was no organ metastasis according to the last screenings. She
underwent laparoscopic adrenalectomy.

The patient was diagnosed with oncocytic adrenocortical
carcinoma according to the method used by Bisceglia et al. (5).
The mass was 5 cm at its maximum diameter and weighed 46
grams with a slim capsule. The tumor consisted of polygonal
oncocytes with granular, eosinophilic cytoplasm (Figure 2).
The mitotic rate was 5 per 50 high-power fields. The tumor
had atypical mitoses with no necrosis. No capsular, vascular, or
sinusoidal invasion was detected.

The patient remains under postoperative follow-up. Three
months after the operation, she underwent blood tests
and cross-sectional imaging, as well as positron-emitting
tomography (PET) scan which showed no evidence of residual
mass or distant metastases. The patient continues to be closely

Figure 1.

Contrast computed tomography image of the
adrenocortical oncocytic carcinoma
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Figure 2. The tumor is composed of oncocytic cells with

eosinophilic cytoplasm and nuclear pleomorphism; inset:
distinctive atypical mitotic figures

monitored and performance assessment after discharge is
highly encouraging.

Discussion

Oncocytic neoplasms of the adrenal cortex are uncommon, and
are generally benign and non-functioning. According to latest
reports, about 20% of adrenocortical oncocytic neoplasms
show malignancy and 10-20% produce hormones (3).

In our case, the patient was diagnosed with oncocytic
adrenocortical carcinoma according to the method described
by Bisceglia et al. (5). There was a positive finding of atypical
mitotic figures, which is a major component. There was no
finding compatible with any other criteria, major or minor.

With current technology, these types of tumors cannot be
definitively diagnosed by CT or MRI without obtaining the
necessary histopathologic samples. If possible, laparoscopic
adrenalectomy is still the only option. Since there are limited
examples in the literature and there is a lack of experience, it is
still not possible to make definite interpretations about pre- and
postoperative approaches.

Regarding diagnosis and follow-up, apart from conventional
cross-sectional imaging methods, PET appears to have an
increasing prevalence. Although shown in a limited number of
studies, it has been shown that 18-fluorine-fluorodeoxyglucose
(18F-FDG) PET is effective for benign/malignant differentiation
in radiographically and pathologically diagnosed oncocytic
adrenal masses. It is also a valuable test in terms of distant
metastasis and recurrence. It should be remembered that these
tumors can show increased 18F-FDG uptake, which would
bring a new perspective to the subject (6).

A follow-up period of at least 5 years after surgery is
recommended. However, oncocytic adrenocortical carcinoma
can invade nearby tissues or metastasize to distant organs. The
5-year survival rate is 50-60% after standard surgical excision,
but if the patient is not a surgical candidate, radiotherapy or
chemotherapy are palliative or curative options (2).
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Oncocytic neoplasms of the adrenal cortex are uncommon
and generally non-functioning and benign. However, a small
proportion of them exhibit malignant features. Due to their
rarity, especially in malignant cases, there is no definitive
treatment method. Curative surgical treatment should aim for
complete excision of the tumor. In selected cases, radiotherapy
or chemotherapy with cytotoxic drugs could be a palliative or
curative option.

As the literature concerning these rare tumors develops, the
complexity of diagnosis, treatment, and follow-up will be
reduced and more accurate information about the nature of the
disease will come to light.
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Abstract |

Angiomyolipoma (AML) is a mesenchymal tumor of the kidney that is composed of morphologically abnormal smooth muscle cells, blood vessels, and
adipose-like foci. Renal AML is usually clinically asymptomatic and detected incidentally during imaging. Rarely, renal AML can cause life-threatening
spontaneous massive retroperitoneal hemorrhage, known as Wunderlich syndrome. A 39-year-old man with tuberous sclerosis was admitted to the
emergency room with left flank pain, hematuria, and nausea. On physical examination, there was a hard sensitive mass extending from the upper
left half of the abdomen to the midline. Left renal AML and extensive retroperitoneal hematoma measuring about 360x220x195 mm were detected
on abdominal computed tomography. The patient exhibited signs of hypovolemic shock and emergency total nephrectomy was performed. He was
discharged from the intensive care unit on postoperative day 1 and from the hospital on day 5.

Keywords: Tuberous sclerosis, angiomyolipoma, Wunderlich syndrome

Introduction

Renal angiomyolipoma (AML) is a mesenchymal tumor of the
kidney that is composed of morphologically abnormal blood
vessels, smooth muscle cells, and adipose-like foci (1). Renal
AML is usually clinically asymptomatic and may be detected
incidentally during imaging. AMLs may become symptomatic as
they increase in size. Rarely, renal AML can cause spontaneous
massive hemorrhage in the renal subcapsular and/or perirenal
area, which is a potentially life-threatening condition also known
as Wunderlich syndrome (2).

Here we present a rare case of Tuberous sclerosis syndrome with
hypovolemic shock (Wunderlich syndrome) after left renal AML
rupture.

Case Presentation

A 39-year-old male patient was evaluated in the emergency
department for left flank pain, hematuria, and nausea. From his
medical history it was learned that he had tuberous sclerosis
and was under regular follow-up due to bilateral renal AMLs.
The patient also had mental retardation and was receiving
antiepileptic therapy due to epilepsy. He had no history of
anticoagulant use. On physical examination, a painful hard mass
extending from the upper left region of the abdomen to the
umbilical region was palpated. Numerous nodular skin lesions
(adenoma sebaceum) were apparent between the nasal wings
and the cheek. His arterial blood pressure was 70/40 mmHg,
pulse was tachycardic (125 beats/min), and body temperature
was 36.2 °C. In complete blood count, hemoglobin level was
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6.1 g/dL and hematocrit was 17.7%; serum biochemistry
and coagulation tests were normal. Emergency full abdomen
computed tomography (CT) with radiopaque contrast was
performed. The CT scan revealed solid masses consistent with
renal AML measuring 230x164x109 mm on the right and
360x220x195 mm on the left, and a large hematoma in the
left retroperitoneal space (Figure 1). The patient underwent
emergency laparotomy. An area of rupture extending to the
collecting system of the anterior upper pole and extensive
perirenal hematoma were detected. Left radical nephrectomy
was performed. Two units of fresh frozen plasma and four
units of erythrocyte suspension were transfused perioperatively.
Postoperatively, the patient was intubated and admitted to
the intensive care unit. He was extubated and transferred to
an inpatient unit on postoperative day 1 and discharged on
postoperative day 5.

On macroscopic examination, the tumor appeared to be an
encapsulated mass measuring 34x21x9 cm in size and weighing
approximately 3100 g Cross-sectional appearance was solid and
yellow-gray in color with hemorrhages in some areas (Figure 2).
Pathological examination of sections stained with hematoxylin
and eosin revealed tumor tissue separated from the normal renal
parenchyma by a smooth border and composed of vascular
structures, myoid spindle cells, and mature fat tissue with no
cellular atypia or mitosis. Immunohistochemical staining was
positive for smooth muscle actin, vimentin, and HMB-45, and
negative for CD68 and CD117. CD31 staining was observed
in the vascular endothelial cells. The Ki-67 index was 0-1% in
tumor cells, and the findings were considered consistent with
renal AML.

The data used in this report was obtained with the consent of
the patient’s relatives.

Discussion

Tuberous sclerosis was described in 1862 by Von Recklinghausen
after detecting sclerotic foci and cardiac tumors in autopsies (3).
The term tuberous sclerosis complex (TSC) is now preferred due
to the widespread systemic involvement of the disease. TSC
is a rare genetic disease that manifests with epilepsy, mental
retardation, and facial angioma (Vogt's triad) (4).

TSC can involve the brain, kidneys, heart, skin, eyes, bones,
and lungs. Neurologic involvement is the most common,
followed by renal involvement, which is present in 60-75% of
cases (5). AMLs occur in 70-80% of tuberous sclerosis patients
with renal involvement, renal cysts in 20%, and renal cancer
is also seen in rare cases (6). There are two different types of
renal AML: the first type occurs concomitantly with different
diseases such as tuberous sclerosis, von Hippel Lindau, and von
Recklinghausen neurofibromatosis, while the second type is
isolated. The first type (20%) of renal AML is generally bilateral,
multiple, and symptomatic and affects both sexes equally. The
second, isolated type (80%) are single asymptomatic lesions
with a female/male ratio of 4:1 and usually occur in women
50-60 years of age. Renal AMLs may be detected in 40-80% of
patients with tuberous sclerosis (1).

AMLs are usually asymptomatic and often detected incidentally
by radiological imaging (2). As the AML increases in size,
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Figure 1. Computed tomography image of ruptured
angiomyolipoma

Figure 2. Macroscopic view of nephrectomy specimen

patients may present to the clinic with flank pain, palpable
abdominal mass, or hematuria. One of the most dangerous
clinical manifestations is spontaneous hemorrhage into the
subcapsular and/or perirenal area, characterized by the classic
triad of acute abdominal pain, palpable abdominal mass,
and hypovolemic shock. This condition is called Wunderlich
syndrome (2). A correlation has been observed between tumor
size and hemorrhage risk. Oesterling et al. (7) reported that 82%
of patients with AMLs over 4 cm in size were symptomatic, 9%
of whom were in hemorrhagic shock at the time of diagnosis,
whereas the symptomatic rate among patients with tumors
smaller than 4 cm was 23%. Caliskan et al. (8) determined
that the main factors affecting the growth and symptomatic
development of AMLs were tumor size, the presence of multiple
tumors, and having tuberous sclerosis. In another study, Steiner
et al. (9) also determined that patients with tuberous sclerosis
require surgical intervention more often because they often
have bilateral masses, they are younger, and their tumors are
larger. Therefore, they emphasized the high risk of requiring
surgery or developing symptoms in the presence of AML larger
than 4 cm or TSC (9).
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To the best of our knowledge, the largest unilateral AML to
date, reported by Taneja and Singh (10) was 39x29x9 cm in
size and weighed 7500 g Kalsi et al. (11) reported a case of
TSC-associated bilateral renal AML with 30x21x13 cm and
30x18x10 cm tumors and a total tumor burden of 7843 g.
Mistry et al. (12) reported a total tumor burden of 8305 ccin a
patient with bilateral AMLs 29x27.5x15.5 cm and 30x19x13 cm
in size, the highest tumor burden reported in this literature. In
our case, we detected as a mass weighing approximately 3100
g and measuring 34x21x9 cm in size.

Monitoring is the first choice for asymptomatic AMLs smaller
than 4 cm. Guidelines recommend imaging for renal morbidity
every 1-3 years in patients with tuberous sclerosis (13).
Treatment options should be evaluated based on tumor size,
presence of TSC, and number of tumors. Selective arterial
embolization, partial nephrectomy, and total nephrectomy are
other treatment alternatives (14). Selective arterial embolization
may be recommended for selected patients with solitary masses
or hemorrhagic AML. In patients with tuberous sclerosis,
pharmacologic approaches are currently recommended as first-
line treatment options for AMLs larger than 3 cm and especially
those exhibiting growth. There have been reports of significant
response in tumor size with the mammalian target of rapamycin
inhibitors (15).

A ruptured AML causing retroperitoneal hemorrhage can
lead to life-threatening hypovolemic shock. Large renal AMLs
should be monitored closely and treated electively. Partial or
total nephrectomy may be life-saving in patients who develop
Wunderlich syndrome.
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Oz

Anjiyomiyolipom (AML), morfolojik olarak anormal kan damarlari,
diiz kas hiicreleri ve yag dokusu benzeri odaklardan olusan bobregin
mezenkimal bir timoridir. Renal AML klinik olarak ¢ogunlukla
asemptomatiktir ve insidental olarak goriintiileme yéntemleri sirasinda
saptanabilir. Renal AML nadiren “Wunderlich sendromu” olarak bilinir ve
hayati tehdit edebilen, retroperitoneal spontan masif kanamalara sebep
olabilir. Tiberoskleroz hastaligi bulunan 39 yasindaki erkek hasta; sol yan
agrisi, hematiiri ve bulanti ile acil servise bagvurdu. Fizik muayenede karin
sol Ust yarisindan orta hatta uzanan sert hassas kitle mevcuttu. Cekilen
abdominal bilgisayarli tomografide 360x220x195 mm boyutlarinda sol
renal AML ve yaygin retroperitoneal hematom saptandi. Hipovolemik
sok tablosunda olan hastaya acil radikal nefrektomi yapildi. Hasta
postoperatif 1. giin yogun bakim Unitesinden, 5. giin hastaneden
taburcu edildi.

Anahtar Kelimeler: Tiberoskleroz, anjiyomiyolipom, Wunderlich
sendromu

Abstract

Angiomyolipoma (AML) is a mesenchymal tumor of the kidney that
is composed of morphologically abnormal smooth muscle cells,
blood vessels, and adipose-like foci. Renal AML is usually clinically
asymptomatic and detected incidentally during imaging. Rarely, renal
AML can cause life-threatening spontaneous massive retroperitoneal
hemorrhage, known as Wunderlich syndrome. A 39-year-old man with
tuberous sclerosis was admitted to the emergency room with left flank
pain, hematuria, and nausea. On physical examination, there was a hard
sensitive mass extending from the upper left half of the abdomen to
the midline. Left renal AML and extensive retroperitoneal hematoma
measuring about 360x220x195 mm were detected on abdominal
computed tomography. The patient exhibited signs of hypovolemic
shock and emergency total nephrectomy was performed. He was
discharged from the intensive care unit on postoperative day 1 and from
the hospital on day 5.

Keywords: Tuberous sclerosis, angiomyolipoma, Wunderlich syndrome

Giris

Anjiyomiyolipom (AML), morfolojik olarak anormal kan
damarlari, diiz kas hiicreleri ve yag dokusu benzeri odaklardan
olusan bobregin mezenkimal bir timortdar (1). Renal AML
klinik olarak cogunlukla asemptomatiktir ve insidental olarak
goruntileme yontemleri sirasinda da saptanabilir.  AML
boyutunun artmasi ile semptomatik bir hale gelebilir. Renal
AML nadiren, Wunderlich sendromu olarak da bilinen ve hayati
tehdit edebilen, renal subkapstiler ve/veya perirenal alan icine
olan spontan masif kanamalara sebep olabilir (2).

Sol renal AML riptiri sonrasi hipovolemik sok gelisen
(Wunderlich sendromu) Tiiberoskleroz sendromu bulunan nadir
bir olgu sunuyoruz.

Olgu Sunumu

Sol yan agrisi, hematiri ve bulanti nedeniyle 39 yasinda erkek
hasta acil serviste degerlendirildi. Tibbi gecmisi arastirldiginda,
tliberoskleroz hastasi oldugu ve bilateral renal AML’ler nedeniyle
diizenli takipte oldugu o6grenildi. Hastada ayrica mental
retardasyon oldugu ve hastanin epilepsi nedeniyle antiepilektik
tedavi aldigi saptandi. Hastanin tibbi ge¢misinde antikoagiilan
ilac kullanimi mevcut degildi. Yapilan fizik muayenesinde,
karin sol Ust bolgesinden baglayip, umblical bolgeye kadar
uzanan agrih sert kitle palpe edildi. Yizde burun kanatlari
ile yanak arasinda cok sayida nodiiler tarzda deri lezyonlari
(adenoma sebaseum) izlendi. Tansiyon arteriyel: 70/40 mm/
Hg, nabiz tasikardik: 125 atim/dk, viicut sicaklhigi: 36,2 °C olarak
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Resim 1. Riptlre anjiyomiyolipom bilgisayarli tomografi

gorintisu

Resim 2. Nefrektomi spesmeni makroskopik goriiniim

saptandi. Yapilan tam kan sayiminda, hemoglobin: 6,1 g/dL,
hematokrit: %17,7, serum biyokimyasi, koagulasyon testleri
normal olarak bulundu. Hastaya acil opakli tim abdomen
bilgisayarli tomografi ¢cekildi. Tomografide; sagda 230x164x109
mm, solda ise 360x220x195 mm boyutlarinda renal AML
ile uyumlu solid kitleler ve sol retroperitoneal alanda genis
hematom izlendi (Resim 1). Hastaya acil laparatomi yapildi.
Bbbrek Ust pol anteriorda toplayici sisteme uzanan rupture
alan ve yaygin perirenal hematom saptandi. Hastaya sol radikal
nefrektomi yapildi. Peroperatif 2 (inite taze donmus plazma ve 4
Unite eritrosit stispansiyonu transflize edildi. Hasta postoperatif
entibe olarak yogun bakim Unitesine alindi. Postoperatif 1.
glinde ekstlibe olan hasta servise alinarak, postoperatif 5. glinde
taburcu edildi.

Spesmenin makroskopik incelemesinde; yaklasik 3100 g
agirhginda, 34x21x9 cm boyutlarinda kapsilli goriinimde
kitle halinde izlenen, kesit ylizeyi genis alanda solid, sari-gri
renkli, baz alanlarda hemorajik goriinimde timor izlendi
(Resim 2). Hematoksilen eozin ile boyanan kesitlerin patolojik
incelemesinde, normal bobrek parankiminden diizgiin bir
sinirla ayrilmis vaskiler yapilar, miyoid igsi hiicreler ve matir

yag dokusundan olusmus hiicresel atipi ve mitoz izlenmeyen
timoéral doku izlendi. immiinohistokimyasal boyamada; diiz
kas aktin (+), vimentin (+), HMB-45 (+), CD68 (-), CD117 (-)
izlendi. CD31 vaskdler endotelyal hiicrelerde pozitif gdzlendi.
Ki-67 indeksinin tumor hiicrelerinde %0-1 oldugu gozlendi ve
bulgular renal AML ile uyumlu bulundu.

Hastaya ait bilgiler, olgu sunumunda kullanilmak Uzere
yakinlarinin onayi ile alindi.

Tartisma

Tiberoskleroz hastaligi, 1862 yilinda Von Recklinghausen’in
yaptigi otopsilerde beyinde sklerotik odaklar ve kardiyak
timorlerin saptanmasi sonucu tariflenmistir (3). Hastaligin yaygin
sistemik tutulum gostermesi nedeniyle artik tlberosklerozis
kompleksi (TSK) terimi tercih edilmektedir. TSK epilepsi, mental
retardasyon ve ylizde anjiyoma (Vogt triadi) ile seyreden nadir
bir genetik hastaliktir (4).

TSK beyin, bobrek, kalp, deri, g6z, kemik ve akciger tutulumu
ile seyredebilir. En yaygin noérolojik tutulum izlenmekte olup
ikinci siklikla renal tutulum gorilir. %60-75 insidansinda renal
tutulum mevcuttur (5). Bobrek tutulumu olan tliberosklerozlu
hastalarda %70-80 oraninda AML, %20 bobrek kisti ve ender
olarak da bobrek kanseri gorilebilir (6). iki farkl tipi olan bébrek
AML'nin; birinci tipi tlberoskleroz, von Hippel Lindau, von
Recklinghausen norofibromatozis hastaligi gibi farkl hastaliklarla
beraber gézlenirken; ikinci tip ise izole izlenir. Birinci tip (%20)
renal AML genellikle bilateral, multipl, semptomatik ve her iki
cinsiyette benzer oranda izlenirken; ikinci tip olan izole grupta
(%80) ise tek ve asemptomatik lezyonlarin kadin/erkek orani
4:1'dir; genellikle 50-60 yas arahi@indaki kadinlarda yaygindir.
Tlberosklerozlu hastalarda %40-80 oraninda bobrek AML'si
saptanabilir (1).

AML genellikle asemptomatiktir ve siklikla radyolojik
gorintileme yontemleri ile insidental olarak saptanir (2). AML
boyutunun artmasi ile birlikte yan agrisi, karinda ele gelen kitle
veya hematuri sikayeti ile hasta klinige basvurabilir. En tehlikeli
klinik tablolardan biri, akut karin agrisi, batinda ele gelen kitle
ve hipovolemik sok klasik triadi ile karakterize subkapsiler ve/
veya perirenal alan icine olan spontan kanamalardir. Bu durum
Wunderlich sendromu olarak tanimlanir (2). Timor boyutu ile
kanama riski arasinda korelasyon saptanmistir. Oesterling ve ark.
(7) calismalarinda, 4 cm ve lizeri AML olan hastalarin %82'sinin
semptomatik oldugunu ve bu hastalarin %9’unun tani aninda
hemorajik sok tablosunda saptandigini; buna karsin 4 cm’nin
altinda timorlu hastalarin semptomatik olma oranini ise %23
olarak yayinlamislardir. Caligkan ve ark. (8) AML’lerin blyimesini
ve semptomatik hale gelmesini etkileyen ana faktorleri; timoriin
bayukligl, multipl timor varligi, tiberoskleroz mevcudiyeti
olarak belirtmislerdir. Bagka bir calismada Steiner ve ark. (9)
da tliberosklerozlu hastalarda kitlelerin siklikla bilateral olmasi,
daha genc yasta ve daha blyik boyutlu olmasi sebebiyle daha
fazla siklikta cerrahi girisim gerektirdigini belirtmislerdir. Bundan
dolayi, cerrahi gereksinim ve semptom gelisimi acisindan 4
cm’den buyik AML veya TSK varliginin yiiksek risk tasidig
tzerinde durmuslardir (9).

Bildigimiz kadariyla; literatiirde bugline kadar en buyuk tek
tarafli AML olgusu 39x29x9 cm buyukligu ve 7500 g timor



Baran ve ark.
Wunderlich Sendromu

yiikiiyle Taneja ve Singh (10) tarafindan bildirilmistir. Kalsi
ve ark. (11), 30x21x13 cm ve 30x18x10 cm buyukligiinde
ve toplam timor yuki 7843 g olan TSK zemininde gelisen
bilateral renal AML olgusu bildirmislerdir. Mistry ve ark. (12)
29x27,5x15,5 cm ve 30x19x13 cm buyikliginde bilateral
AML toplam tuimor yikinid 8305 cc olarak yayinlamislardir; bu
literattirde bildirilmis en bulytk timor ylkudir. Bizim olgumuz
ise yaklasik 3100 g agirhginda ve 34x21x9 cm boyutlarinda bir
kitle olarak saptandi. 4 cm’nin altinda semptomatik olmayan
olgularda izlem ilk tercih edilecek yontemdir. Kilavuzlarda
tlberosklerozlu olgularda 1-3 yilda bir renal morbidite yoniinden
gorintileme yapilmasi onerilmektedir (13). Timor buyukliga,
TSK varligi, multipl timor varliina gore tedavi secenekleri
degerlendirilmelidir. Selektif arteriyel embolizasyon, parsiyel
nefrektomi, total nefrektomi diger tedavi alternatifleridir (14).
Ozellikle soliter bobrekte kitle veya kanamali AML olgularinda
selektif arteriyel embolizasyon uygun hastalara onerilebilir.
Tiberosklerozlu olgularda, 3 cm’den buyik ve 6zellikle biylime
egiliminde olan AML'ler icin farmakolojik yaklasimlar artik ilk
basamak tedavi secenegi olarak Onerilmektedir. Rapamisin
protein kompleksinin memeli hedefi inhibitorleri ile timor
boyutunda anlamh yanit alindigini bildiren yayinlar mevcuttur
15).

Riptire olarak retroperitoneal kanamaya sebep olan AML,
hipovolemik soka neden olarak hayati tehdit edebilir. Bliytik renal
AML’ler yakin izlenmeli ve elektif kosullarda tedavi edilmelidir.
Wunderlich sendromu gelismesi durumunda, parsiyel veya total
nefrektomi hayat kurtarici olabilir.
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