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AIMS SCOPE AND PUBLICATION STANDARDS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded
peer-review principles. The journal is the official
publication of Istanbul University, istanbul Faculty of
Medicine and it is published quarterly on January,
April, July and October. The publication language of
the journal is English.

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) aims to contribute to the literature by
publishing manuscripts at the highest scientific level
on all fields of medicine. The journal publishes original
experimental and clinical research articles, reports of
rare cases, reviews articles by invited researchers who
have a reputable place in the international literature
in their field, and letters to the editors as well as brief
reports on a recently established method or technique
or preliminary results of original studies related to all

disciplines of medicine from all countries.

The journal’s target audience includes researchers,
physicians and healthcare professionals who are
interested or working in all medical disciplines.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors
(WAME), Council of Science Editors (CSE), Committee
on Publication Ethics (COPE), European Association
of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal is in
conformity with the Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

Journal of Istanbul Faculty of Medicine is currently
indexed in Web of Science - Emerging Sources
Citation Index (ESCI), TUBITAK ULAKBIM TR Index,
CABI Global Health Database, EBSCO-Academic
Search Complete, EBSCO Biomedical Index, DOAJ,
Scopus and SOBIAD.

Processing and publication are free of charge with
the journal. No fees are requested from the authors at
any point throughout the evaluation and publication
process.

All expenses of the journal are covered by the
Istanbul University.

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such
materials. The final responsibility in regard to the
published content rests with the authors.

All published content is available online, free of
charge.

Editor: Birsen Karaman

Address: Istanbul University, istanbul Faculty of
Medicine Deanery, Turgut Ozal Cad. 34093, Capa,
Fatih, istanbul, Turkiye

Phone: +90 212 414 21 61

E-mail: itfdergisi@istanbul.edu.tr

Publisher: istanbul University Press

Address: istanbul University Central Campus,
34452 Beyazt, Fatih/Istanbul, Turkiye

Phone: +90 212 440 00 00
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INSTRUCTION TO AUTHORS

Journal of Istanbul Faculty of Medicine (J Ist
Faculty Med) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Istanbul Faculty of Medicine of istanbul University
and it is published quarterly on January, April, July
and October. The publication languages of the
journal is English.

Journal of Istanbul Faculty of Medicine (J Ist Facul-
ty Med) aims to contribute to the literature by pub-
lishing manuscripts at the highest scientific level on
all fields of medicine. The journal publishes original
experimental and clinical research articles, reports
of rare cases, reviews articles by invited researchers
who have a reputable place in the international liter-
ature in their field, and letters to the editors as well
as brief reports on a recently established method or
technique or preliminary results of original studies
related to all disciplines of medicine from all coun-
tries.

EDITORIAL POLICIES AND PEER REVIEW PROCESS

The editorial and publication processes of the jour-
nal are shaped in accordance with the guidelines of
the International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the Euro-
pean Association of Science Editors (EASE), and Na-
tional Information Standards Organization (NISO).
The journal conforms to the Principles of Transpar-
ency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality, and citation poten-
tial are the most important criteria for a manuscript
to be accepted for publication. Manuscripts submit-
ted for evaluation should not have been previously
presented or already published in an electronic or
printed medium. The journal should be informed of
manuscripts that have been submitted to another
journal for evaluation and rejected for publication.
The submission of previous reviewer reports will ex-
pedite the evaluation process. Manuscripts that have
been presented in a meeting should be submitted

with detailed information on the organization, includ-
ing the name, date, and location of the organization.

Manuscripts submitted to Journal of Istanbul Faculty
of Medicine will go through a double-blind peer-re-
view process. Each submission will be reviewed by
at least two external, independent peer reviewers
who are experts in their fields in order to ensure an
unbiased evaluation process. The editorial board will
invite an external and independent editor to manage
the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the
journal. The Editor in Chief is the final authority in the
decision-making process for all submissions.

An approval of research protocols by the Ethics Com-
mittee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.
wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required,
ethics committee reports or an equivalent official
document will be requested from the authors. For
manuscripts concerning experimental research on
humans, a statement should be included that shows
that written informed consent of patients and vol-
unteers was obtained following a detailed explana-
tion of the procedures that they may undergo. For
studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics com-
mittee approval number should also be stated in the
Materials and Methods section of the manuscript. It
is the authors’ responsibility to carefully protect the
patients’ anonymity. For photographs that may re-
veal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research mis-
conduct, e.g., plagiarism, citation manipulation, and
data falsification/fabrication, the Editorial Board will
follow and act in accordance with COPE guidelines.
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Each individual listed as an author should fulfill the
authorship criteria recommended by the Internation-
al Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

1 Substantial contributions to the conception or
design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

2 Drafting the work or revising it critically for import-
ant intellectual content; AND

3 Final approval of the version to be published;
AND

4 Agreement to be accountable for all aspects of
the work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions
of their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four cri-
teria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

Journal of Istanbul Faculty of Medicine requires cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (avail-
able for download through http://jmed.istanbul.
edu.tr/en/content/manuscript-submission-guide/
manuscript-submission-guide) during the initial
submission process in order to act appropriately on
authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of
“gift authorship,” the submission will be rejected
without further review. As part of the submission of
the manuscript, the corresponding author should
also send a short statement declaring that he/she
accepts to undertake all the responsibility for author-
ship during the submission and review stages of the

manuscript.
VIl

Journal of Istanbul Faculty of Medicine requires and
encourages the authors and the individuals involved
in the evaluation process of submitted manuscripts
to disclose any existing or potential conflicts of inter-
ests, including financial, consultant, and institutional,
that might lead to potential bias or a conflict of in-
terest. Any financial grants or other support received
for a submitted study from individuals or institutions
should be disclosed to the Editorial Board. To dis-
close a potential conflict of interest, the ICMJE Po-
tential Conflict of Interest Disclosure Form should be
filled in and submitted by all contributing authors.
Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Ed-
itorial Board within the scope of COPE and ICMJE
guidelines.

The Editorial Board of the journal handles all ap-
peal and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in di-
rect contact with the editorial office regarding their
appeals and complaints. When needed, an ombud-
sperson may be assigned to resolve cases that can-
not be resolved internally. The Editor in Chief is the
final authority in the decision-making process for all
appeals and complaints.

Journal of Istanbul Faculty of Medicine requires
each submission to be accompanied by a Copyright
Agreement Form (available for download at https://
iupress.istanbul.edu.tr/en/journal/jmed/information/
author-guidelines). When using previously published
content, including figures, tables, or any other
material in both print and electronic formats, authors
must obtain permission from the copyright holder.
Legal, financial and criminal liabilities in this regard
belong to the author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Istanbul Faculty of Medicine
reflect the views of the author(s) and not the opinions
of the editors, the editorial board, or the publisher;
the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materi-
als. The final responsibility in regard to the published
content rests with the authors.
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MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in accor-
dance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observa-
tional original research studies, STARD guidelines for
studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guide-
lines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evalua-
tion system, available at http://jmed.istanbul.edu.
tr/en/content/manuscript-submission-guide/manu-
script-submission-guide Manuscripts submitted via
any other medium will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance
with the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Authors are required to submit informed consent of
the patient(s) through the journal’s online manuscript
submission and evaluation system.

Authors are required to submit the following:

e Copyrigt Agreement Form,

e Author Form and ICMJE Potential Conflict of In-
terest Disclosure Form (should be filled in by all
contributing authors) during the initial submission.
These forms are available for download at http://
jmed.istanbul.edu.tr/en/content/manuscript-sub-
mission-guide/manuscript-submission-guide

Title page: A separate title page should be submitted
with all submissions and this page should include:

e The full title of the manuscript as well as a short
title (running head) of no more than 50 characters,

e Name(s), affiliations, highest academic degree(s)
and ORCID ID(s) of the author(s),

e Grant information and detailed information on
the other sources of support,

e Name, address, telephone (including the mobile
phone number) and fax numbers, and email ad-
dress of the corresponding author,

e Acknowledgment of the individuals who contrib-
uted to the preparation of the manuscript but who
do not fulfil the authorship criteria.

Abstract: An English and a Turkish abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Research articles should be structured with subhead-
ings (Objective, Materials and Methods, Results, and
Conclusion). Abstracts of Case Reports and Reviews
should be unstructured. Please check Table 1 below
for word count specifications.

Keywords: Each submission must be accompanied by
a minimum of three to a maximum of six keywords for
subject indexing at the end of the abstract. The key-
words should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings data-
base (http://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript types

Research articles: This is the most important type
of article since it provides new information based on
original research. The main text of research articles
should be structured with Introduction, Material and
Method, Results, Discussion, and Conclusion sub-
headings. Please check Table 1 for the limitations for
research articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted
in accordance with international statistical report-
ing standards (Altman DG, Gore SM, Gardner MJ,
Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Infor-
mation on statistical analyses should be provided
with a separate subheading under the Materials and
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Methods section and the statistical software that was
used during the process must be specified.

Units should be prepared in accordance with the In-
ternational System of Units (SI).

Editorial comments: Editorial comments aim to
provide a brief critical commentary by reviewers with
expertise or with high reputation in the topic of the
research article published in the journal. Authors are
selected and invited by the journal to provide such
comments. Abstract, Keywords, and Tables, Figures,
Images, and other media are not included.

Invited review articles: Invited reviews prepared by
authors who have extensive knowledge on a partic-
ular field and whose scientific background has been
translated into a high volume of publications with
a high citation potential are welcomed. The invited
reviews should describe, discuss, and evaluate the
current level of knowledge of a topic in clinical prac-
tice and should guide future studies. The main text
should contain Introduction, Clinical and Research
Consequences, and Conclusion sections. Please
check Table 1 for the limitations for Invited Review
Articles.

Case reports: There is limited space for case reports
in the journal and reports on rare cases or condi-
tions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing
knowledge not included in the literature, and inter-
esting and educative case reports are accepted for
publication. The text should include Introduction,
Case Presentation, Discussion, and Conclusion sub-

headings. Please check Table 1 for the limitations for
Case Reports.

Letters to the editor: This type of manuscript
discusses important parts, overlooked aspects, or
lacking parts of a previously published article. Ar-
ticles on subjects within the scope of the journal
that might attract the readers’ attention, partic-
ularly educative cases, may also be submitted in
the form of a “Letter to the Editor.” Readers can
also present their comments on the published
manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images,
and other media should not be included. The text
should be unstructured. The manuscript that is be-
ing commented on must be properly cited within
this manuscript.

Tables

Tables should be included in the main document,
presented after the reference list, and they should
be numbered consecutively in the order they are
referred to within the main text. A descriptive title
must be placed above the tables. Abbreviations
used in the tables should be defined below the ta-
bles by footnotes (even if they are defined within
the main text). Tables should be created using the
“insert table” command of the word processing
software and they should be arranged clearly to
provide easy reading. Data presented in the tables
should not be a repetition of the data presented
within the main text but should be supporting the
main text.

Table 1. Limitations for each manuscript type

Abstract Reference
Type of manuscript  Word limit word limit limit Table limit Figure limit
Research Article 3500 250 (Structured) 50 6 7 or total of 15 images
Invited Review Article 5000 250 50 6 5 or total of 10 images
Case Report 1000 200 4 2 3 or total of 5 images
Letter to the Editor 500 No abstract 5 1 1
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Figures and figure legends

Figures, graphics, and photographs should be sub-
mitted as separate files (in TIFF or JPEG format)
through the submission system. The files should not
be embedded in a Word document or the main doc-
ument. When there are figure subunits, the subunits
should not be merged to form a single image. Each
subunit should be submitted separately through the
submission system. Images should not be labeled
(a, b, ¢, etc.) to indicate figure subunits. Thick and
thin arrows, arrowheads, stars, asterisks, and similar
marks can be used on the images to support figure
legends. Like the rest of the submission, the figures
too should be blind. Any information within the im-
ages that may indicate an individual or institution
should be blinded. The minimum resolution of each
submitted figure should be 300 DPI. To prevent de-
lays in the evaluation process, all submitted figures
should be clear in resolution and large in size (min-
imum dimensions: 100 x 100 mm). Figure legends
should be listed at the end of the main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software pro-
gram is mentioned within the main text, product
information, including the name of the product, the
producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
"Discovery St PET/CT scanner (General Electric, Mil-
waukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be num-
bered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of re-
search articles should be mentioned in the Discus-
sion section before the conclusion paragraph.

REVISIONS

When submitting a revised version of a paper, the
author must submit a detailed “Response to the re-

viewers” that states point by point how each issue
raised by the reviewers has been covered and where
it can be found (each reviewer's comment, followed
by the author’s reply and line numbers where the
changes have been made) as well as an annotated
copy of the main document. Revised manuscripts
must be submitted within 30 days from the date of
the decision letter. If the revised version of the manu-
script is not submitted within the allocated time, the
revision option may be canceled. If the submitting
author(s) believe that additional time is required,
they should request this extension before the initial
30-day period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication pro-
cess of a manuscript is completed, it is published
online on the journal’s webpage as an ahead-of-print
publication before it is included in its scheduled issue.
A PDF proof of the accepted manuscript is sent to the
corresponding author and their publication approval
is requested within 2 days of their receipt of the proof.

REFERENCES

While citing publications, preference should be giv-
en to the latest, most up-to-date publications. If an
ahead-of-print publication is cited, the DOl number
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EDITORIAL

Dear Colleagues,

Upon entering 2024, we as the editorial board of Journal of Istanbul Faculty of Medicine wish everyone a

good, happy, and successful year.

While trying to overcome the effects of the pandemic, we unfortunately experienced an earthquake last
year on February 06, 2023. A magnitude 7.7 Mw earthquake occurred in Kahramanmaras at 4:17 a.m., with
the epicenter in Pazarcik district. Nine hours later, a magnitude 7.6 Mw aftershock earthquake with its
epicenter in the Ekindzl district occurred approximately 9 hours after this main shock at 1:24 p.m. After these
earthquakes, 33,777 aftershocks occurred in the region, the largest of which was 6.7 Mw. Approximately
50,500 people died and 107,204 people were injured, with thousands of disabled people having died due
to various organ failures as a result of the earthquake. Additionally, 301,000 buildings were damaged or
destroyed, with people having lost their homes and workplaces. Life was stopped in many provinces, and its

effects continue with other earthquakes in Turkiye.

Turkiye's women'’s volleyball team achieved consecutive successes and became the Fédération Internationale
de Volleyball (FIVB) Volleyball Women'’s Nations League Champion, as well as European Women's Volleyball
Championship winner for the first time in its history in 2023, becoming a hope in these difficult times

throughout the country.

The 2023 Nobel Prizes have also been awarded. The Karolinska Institute announced that the most recent
Nobel prize on October 02, 2023 had been awarded to Hungarian-American Katalin Karikd6 and American
Drew Weissman. The duo were recognized for “their discoveries concerning nucleoside-base modifications
that enabled the development of effective mRNA vaccines against COVID-19.”

2023 was an important year for Turkiye, as it celebrated its 100th anniversary as the Republic of Turkiye upon its
declaration on October 29, 1923. The people owe thanks and gratitude to all those who gave their lives, who
fought in its wars, who made this country a homeland, and who sacrificed so much for this cause, especially
Gazi Mustafa Kemal ATATURK. The 2nd century of the Republic of Tiirkiye has begun, in which the people of
Turkiye's duty should be to advance the country further in the light of science and to work and produce more for
this purpose. As the Journal of Istanbul Faculty of Medicine, we start 2024 with enthusiasm and love for this and

aim to ensure that our journal becomes more recognized, followed, read, and shared internationally.

As 2023 drew to an end, some changes occurred in our editorial team. We bid farewell to Prof. Zeynep
Solakoglu, Prof. Alev Yilmaz, Assoc. Prof. Beldan Polat, Assoc. Prof. Zafer Cebeci, and Assoc. Prof. Sule
Oztiirk Sari, who all made significant contributions to our journal, and we also welcome our two new associate
editors, Assist. Prof. Serkan Bayram and Assoc. Prof. Gonca Keskindemirci, who've joined our editorial team

in this new year.

The journal's first issue of 2024 publishes ten original articles and three case reports. At the top of the list

is an intriguing article showing the potential genetic and demographic factors that are able to modify
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heteroplasmy levels in mitochondrial variants across blood and muscle tissues. Another important study
included in this issue is on management strategies regarding placenta accreta conducted nationwide by
tertiary centers. The journal has an article that reports the results from a single-center experience regarding
a liver re-transplant. In addition to these articles, this issue has other preclinical and clinical studies and case

reports that may interest you.

Please visit us online at https://iupress.istanbul.edu.tr/en/journal/jmed/home and keep in touch by following
us on X@iutfd, Facebook istanbul Tip Fakiiltesi Dergisi, #istanbultipfakiiltesidergisi, and Linkedin #journalof

istanbulfacultyofmedicine.

We wish you a happy and prosperous new year in 2024 and look forward to receiving your valuable submissions.

Thank you in advance for your contributions.

Sincerely,

On behalf of the editorial board of the Journal of Istanbul Faculty of Medicine
Prof. Dr. Birsen Karaman

Prof. Dr. Ayse Kubat Uzim

Editors in Chief Journal of Istanbul Faculty of Medicine, JMED
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ABSTRACT

Objective: Mitochondrial heteroplasmy, a recognized trait in eu-
karyotic cells, plays a pivotal role in complex disorders like mito-
chondrial diseases. High-throughput sequencing has improved
precision in detecting low-level heteroplasmy and can identify
ultra-low-level variants (<1%) associated with heteroplasmy
attributes. We aimed to investigate potential genetic and de-
mographic factors associated with heteroplasmy levels in mito-
chondrial variants by analyzing both blood and muscle tissues in
individuals, regardless of their phenotypes.

Material and Methods: High-throughput sequencing was con-
ducted on the mitochondrial genomes of 10 individuals, with
an equal gender distribution. Variants with heteroplasmy ratios
both ranging from 5% to 95% and out of this range were used
for statistical analysis.

Result: A total of 194 heteroplasmic variants were identified, of
which 13 displayed lower heteroplasmy ratios in both blood and
skeletal muscle samples from females, while the mitochondrial
control region (D-Loop) exhibited higher ratios.

Conclusion: The study findings confirm the correlation between
the m.10398A>G variant and mitochondrial heteroplasmy lev-
els, consistent with prior research. Additionally, we identified
the m.1811A>G variant in MT-RNR2 and the m.12308A>G vari-

OZET

Amag: Okaryotik hiicrelerin tanimlanmis bir 6zelligi olan mito-
kondriyel heteroplazmi, mitokondriyel hastaliklarin fenotipik cesit-
liliginde énemli bir rol oynar. Distk dizeydeki heteroplazminin
tespitindeki hassasiyeti artiran yeni nesil dizileme (YND) teknolo-
jisi, heteroplazmi 6zellikleri ile iligkili ultra-dustk duzeydeki (%<1)
varyantlar saptayabilmektedir. Calismamiz, fenotiplerine bakil-
maksizin, bireylerdeki mitokondriyel varyantlarin heteroplazmi di-
zeyleri ile iligkilendirilebilecek potansiyel genetik ve demografik
faktorleri incelemeyi amaclandi.

Gereg ve Yontem: Cinsiyet dagilimi esit olan 10 bireyin mito-
kondriyel genomlar Gzerinde, yiksek-¢iktili yeni nesil dizileme
yontemi uygulandi. Heteroplazmi oranlart %5 ile %95 arasinda
degisen ve bu araligin disinda kalan varyantlar, istatistiksel ana-
lizler igin kullanildi.

Bulgular: Toplamda 194 heteroplazmik varyant tanimlandi, bunlar-
dan 13'U disi bireylerin hem kan hem de iskelet kasi érneklerinde
daha dustk heteroplazmi oranlar sergilerken, mitokondrial kon-
trol bdlgesi (D-ilmigi) daha yiksek oranlara sahipti.

Sonug: Calisma bulgulan, énceki arastirmalarla uyumlu olarak
m.10398A>G varyant ile mitokondriyel heteroplazmi dizeyleri
arasindaki korelasyonu dogruladi. Ayrica, MT-RNR2 geninde-
ki m.1811A>G varyantinin ve MT-TL2 genindeki m.12308A>G
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ant in MT-TL2, both associated with higher heteroplasmy. Con-
versely, the m.582T>C variant in MT-TF, m.3260A>G in MT-TL1,
m.3302A>G in MT-TL1, m.4409T>C in MT-TM, and m.4267A>G
in MT-TI were linked to lower heteroplasmy, all involving transi-
tion-type alterations. Furthermore, our study hinted at a poten-
tial age-related threshold for variant accumulation in the control
region. Future studies, involving larger cohorts and advanced
expression analysis methods, will further contribute to the vali-
dation and enhancement of these findings.

Keywords: Mitochondrial heteroplasmy, MT-TL1, MT-TL2, MT-
RNR2, MT-TM, MT-TI, MT-TF

varyantinin da ylksek heteroplazmi ile iligkili oldugu gosterildi.
Bunun yani sira, hepsi tranzisyon tipinde olan, MT-TF genindeki
m.582T>C, MT-TL1 genindeki m.3260A>G, MT-TL1 genindeki
m.3302A>G, MT-TM genindeki m.4409T>C ve MT-TI genindeki
m.4267A>G varyantlarinin ise dustik heteroplazmi orani ile iligkili
oldugu bulundu. Calismamiz ayrica, kontrol bdlgesindeki varyant
birikimi icin potansiyel bir yas sinir esigi olabilecegdini de isaret et-
mistir. Gelecekte, daha biyik émek sayisi ve gelismis analiz yon-
temlerinin kullanilacadr ¢alismalar, bu bulgularin dogrulanmasi ve
gelistiriimesine katki saglayacaktir.

Anahtar Kelimeler: Mitokondriyel heteroplazmi, MT-TL1, MT-
TL2, MT-RNR2, MT-TM, MT-TI, MT-TF

INTRODUCTION

Mammalian mitochondrial DNA (mtDNA) is a dou-
ble-stranded circular molecule of about 16.5 kb long
in the mitochondrial matrix. It encodes two rRNAs (12S
rRNA, 16S rRNA), 22 tRNAs, and 13 subunits of the elec-
tron transport chain (ETC) complexes |, lll, IV, and V (1, 2).
Regulation of their transcription relies on a specific re-
gion named the control region, also called the displace-
ment loop (D-loop) region (3, 4).

Aunique aspect of mtDNA and mitochondria is their pres-
ence in multiple copies within a cell, and the structure of
multiplicity is influenced by factors like metabolism and
exposure to stressors such as reactive oxygen species
(ROS) (5). This multi-copy nature leads to a wide range
of ratios (from 5% to 95%) of wild-type and variant alleles
at specific mtDNA positions, a phenomenon called het-
eroplasmy (6). Heteroplasmy, combined with somatic mo-
saicism resulting from post-zygotic changes in mtDNA,
contributes to the varying impact of pathogenic mtDNA
variants. Notably, pathogenic mtDNA changes are antici-
pated to predominantly affect neural and skeletal muscle
cells due to mitochondria’s primary role in providing ade-
nosine triphosphate (ATP) for cellular processes and me-
tabolites for macromolecule synthesis (7). Heteroplasmy
varies among tissues due to energy needs and changes
over time due to relatively more primitive repair mecha-
nisms (8). While the differences in tissue and age-related
heteroplasmy have been recognized for a long time, the
prevalence of these differences in mitochondrial diseases
has now been confirmed through advanced sequencing
techniques, also known as next-generation sequencing
(NGS). This confirmation is supported by studies and
relevant to the various clinical presentations observed in
both rare and common genetic disorders (9, 10).

Acknowledging the pivotal contribution of NGS in elu-
cidating the mutational landscape of mtDNA and its dy-
namic heteroplasmic profiles across diverse tissue types,
our primary objective rests in the comparative assess-
ment of heteroplasmic ratios. In this study, our primary

objective was to investigate the potential genetic and
demographic factors that may modify the level of het-
eroplasmy in mitochondrial variants across two distinct
tissue types. To achieve this, we performed NGS analy-
ses of mitochondrial genomes extracted from blood and
skeletal muscle samples, without regard to individuals’
disease status or clinical phenotypes.

MATERIAL and METHODS

Ethical approval was obtained from the Istanbul Faculty
of Medicine Ethics Council at Istanbul University (Date:
23.11.2018, No: 1626 and 872). Written informed consent
was obtained from the participants or their legal guard-
ians. DNA was isolated from blood and residual biopsy
samples were obtained from the leg region for S1-S3 and
from the shoulder and arm area (M. deltoideus) for S4-
S$10. mtDNA (16,569 bp) was sequenced using lon Tor-
rent’s lon PGM by generating amplicon libraries of 400
bp-length of fragmented long-PCR products and aligned
with the corrected Cambridge reference sequence (11).
Variant alleles with a minimum of three reads from both
forward and reverse strands were chosen for further anal-
ysis, and heteroplasmy levels were evaluated based on
established cut-off values from prior studies, with lower
and upper thresholds set at 0.05 and 0.95, respectively
(12). Mann-Whitney U test or Student’s t-test for mean
comparisons and the Pearson test for numeric data cor-
relations were performed for statistical investigation.

RESULTS

The study subjects were composed of five females and five
males, with an average age of 36.6 years. All mtDNA was ver-
ified to be encompassed by the sequenced reads. The mean
sequence depth was 1648+512 (range: 171 to 2000). There
was no significant difference (p=0.94) in sequence depth
between blood (1675+488) and skeletal muscle (1627+528).
mtDNA was totally covered, unveiling 194 variants.

Initially, we compared the mtDNA variants present in the
blood and skeletal muscle samples from our cohort of 10
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subjects. This comparative analysis unveiled 48 variants
exclusively detected in blood samples, 67 variants exclu-
sively found in skeletal muscle, and 79 variants that were
present in both blood and skeletal muscle samples.

Statistical analysis
The heteroplasmy ratio of the variants identified in both
blood and skeletal muscle was lower in females.

Heteroplasmy ratios were examined in both blood and
skeletal muscle to explore potential influencing factors.
This involved comparing tissue origin, and subject char-
acteristics such as gender and age. Analysis of gender
distribution revealed a lower heteroplasmy ratio in fe-
males (p=0.022) compared to males (Figure 1A). Overall
heteroplasmy ratio comparisons between tissue types
did not yield any significant differences (p=0.44) (Data
not shown). However, the heteroplasmy ratio in vari-
ants observed across both tissues was lower than those
found exclusively in blood or skeletal muscle (Figure 1B).
This difference showed statistical significance for blood
(p=0.0063) and borderline significance for skeletal mus-
cle (p=0.055). Given the observed gender-related vari-
ation in heteroplasmy ratio, we examined its interplay
with tissue origin. This assessment revealed that the re-
duction in heteroplasmy ratio among females was spe-
cific to variants present in both tissues (p=0.011) (Figure
1C). Furthermore, when the heteroplasmy ratios of the
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194 variants presented in our study were individually as-
sessed in each sample (total of 472), it was observed that
transitions (Ti) were notably lower than the transversion
(Tv) (p=0.017) (Figure 1D).

Variants detected in both tissues (blood and skeletal
muscle) are more likely to be shared among individu-
als, regardless of their heteroplasmy ratio

Since the notable difference in heteroplasmy ratio was
specifically observed in variants read across both tissues,
rather than solely in blood or skeletal muscle, we pro-
ceeded to assess the variants based on their sharing ratio
across two tissues and among 10 subjects. Our findings
indicated that over half of the variants (52.58%) were de-
tected in a single subject and within only one tissue type.
Conversely, the variants identified in more than half of the
subjects were found in both tissue types. This positive
correlation between variant sharing ratio across tissues
and subjects appeared unrelated to the heteroplasmy ra-
tio (Supplementary data).

The relative frequency of variants in the control re-
gion displayed an age-dependent increase

Due to the recognized distinct variant frequencies in the
control region and coding region of mtDNA, with the
control region being acknowledged as a polymorphic
range that accumulates variants, we examined hetero-
plasmy distribution in both areas (13, 14).
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Figure 1: The correlations of the heteroplasmy ratio with gender (A), tissue origin (B), gender-dependent tissue origin

(C), and substitution types (D)
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The heteroplasmy distribution across mtDNA indicat-
ed an accumulation of heteroplasmy and a reduction of
homoplasmy in the control region (Data not shown). To
explore differences in heteroplasmy ratio or variant fre-
quencies, our findings showed that the variant frequency
within the control changed with age. This alteration ap-
peared as an increase at earlier ages, followed by a slight
decrease at later stages. The positive correlation between
control region variant frequency and age became statisti-
cally significant by the age of 42 (r=0.92, p=0.0086). After
age 49, there was a tendency of decreasing of the variant
frequency, implying an increased frequency in the cod-
ing region (Figure 2). However, the status of the variant
frequency between 42 and 49 could not be shown due
to a lack of samples between these ages. Additionally,
the Ti/Tv ratio significantly declined (p=0.033) after age
42 (Figure 3).

The mitochondrial variant m.10398A>G is linked to
higher heteroplasmy

A recent study indicated an association between the
m.10398A>G variant and overall heteroplasmy levels (14).
To investigate further, we compared heteroplasmy levels
between subjects with and without the m.10398A>G vari-

7 =092
p=0.0086

Relative D-loop variant frequency

4 11 12 21 32 42 49 50 56 79
Age
Figure 2: Positive correlation between control region
variant frequency and age
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Figure 3: Decreased Ti/Tv ratio observed after age 42

ant, considering the significant heteroplasmy ratio differ-
ence between the coding and control regions (Figure
4A). This comparison highlighted a significantly higher
overall heteroplasmy level in the presence of this variant
(Figure 4B). This trend was notably pronounced within
the coding region (Figure 4C) and among individuals of
the female gender (Figure 4D).

Other heteroplasmy-related mtDNA variants
Supporting the correlation between the presence of the
m.10398A>G variant and mitochondrial heteroplasmy
ratio, we wondered if other variants could similarly im-
pact heteroplasmy levels. To explore this, we compared
heteroplasmy levels in cases carrying each of the 194
variants against non-carriers. Two variants (m.1811A>G
and m.12308A>G) exhibited an association with higher
heteroplasmy ratios akin to m.10398A>G, while five vari-
ants (m.582T>C, m.3260A>G, m.3302A>G, m.4267A>G,
and m.4409T>C) appeared to correlate with lower het-
eroplasmy levels (Figure 5). All these variants were of the
transition type and found in both tissues. The mean het-
eroplasmy ratio for higher-heteroplasmy-associated vari-
ants across three cases (97.5+1.68) was higher than that
for lower-heteroplasmy-associated variants across eight
cases (0.39+0.12). Positive associations of m.1811A>G
and m.12308A>G with heteroplasmy ratio were partic-
ularly pronounced in the coding region (p=0.00031 for
m.1811A>G, p=0.0005 for m.12308A>G). Notably, the
higher-heteroplasmy-associated variants were situated
in MT-TL2 and MT-RNR2 genes, while the lower-hetero-
plasmy-associated variants were in MT-TM, MT-TI, MT-
TL1, and MT-TF genes.

DISCUSSION

Mitochondrial heteroplasmy, prevalent in multicellular or-
ganisms, is a recognized characteristic of eukaryotic cells.
Yet, in a medical context, its significance is amplified due
to its pivotal role in the pronounced clinical diversity ob-
served in mitochondrial diseases (15-19).

The clinical severity of mitochondrial disorders is nota-
bly modulated by the magnitude and tissue-specific
allocation of heteroplasmic mutations (20). In addition
to mitochondrial disorders, a multitude of complex dis-
eases including metabolic disorders, neurodegenerative
conditions, and diverse forms of cancer have also been
demonstrated to exhibit correlations with the hetero-
plasmy levels of mitochondrial variants (21-25).

While measuring mitochondrial heteroplasmy is of vital
significance, it presents challenges due to technical and
biological factors. Advances in sequencing technologies
have largely overcome technical obstacles, allowing for
more accurate measurement of even low-level hetero-
plasmy. Furthermore, various NGS-based methods, in-
cluding modified approaches, exhibit varying sensitivity
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to heteroplasmy levels (26, 27). Nevertheless, biological
mysteries about mitochondrial heteroplasmy, such as its
nature, mechanism, and tissue distribution, remain elu-
sive. In this study, we investigated correlations between
mitochondrial heteroplasmy levels and associated fea-
tures in 10 patients using deep sequencing.

While aligning with prior studies in some aspects, our
findings introduced novel insights into the determinants
of mitochondrial heteroplasmy ratios. Our investigation
identified 13 heteroplasmic variants with heteroplasmy
levels ranging from 5% to 95%. Since this count fell short
of yielding statistically robust conclusions, we considered
low-level heteroplasmies in our subsequent analyses,
based on prior studies employing deep sequencing and
single-cell analysis that have underscored the prevalence
of heteroplasmic variants, often at extremely low levels
(<1%), in the tissues of even healthy individuals (10, 15,
28, 29).

Nonetheless, our limited pool of heteroplasmic variants
sufficed to reveal that skeletal muscle exhibited a high-
er heteroplasmic variant ratio compared to blood. This
finding can be rationalized by disparities in mitotic ac-
tivity between the two tissues, as demonstrated for the

m.3243A>G variant in MT-TL1 gene, which displayed a
declining heteroplasmy over time in mitotically active
blood cells but not in post-mitotic tissues such as skeletal
muscle (30).

A significant finding in our study was the gender-related
variation in heteroplasmy levels. Within our cohort, fe-
males exhibited lower heteroplasmy ratios compared to
males. While a urine sample study involving 235 patients
found higher heteroplasmy for the m.3243A>G variant in
males, a leukocyte DNA investigation of 1035 individuals
did not detect notable gender disparities (15, 31). The
correlation between mitochondrial heteroplasmy and
gender appears contentious in light of prior research.
However, even when acknowledging such a correlation,
the precise mechanism driving gender-related modula-
tion in heteroplasmy remains enigmatic.

We also observed a more pronounced reduction in
heteroplasmy among females, particularly in variants
identified within both skeletal muscle and blood. These
findings suggest that gender-related distinctions in
mitochondrial heteroplasmy might be confined to specific
tissue types. Notably, given the elevated heteroplasmy
ratios of tissue-specific variants relative to common
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Figure 5: Variants increasing (A and B) or decreasing (C to G) the heteroplasmy ratio of total mtDNA variants

variants, we hypothesize that tissue-restricted variants
may selectively amplify their heteroplasmy ratios during
tissue development. It is established that, contingent
on cell type, mitochondrial variations originating from
a single molecule within a cell can either diminish or
proliferate clonally over time. Given that this process
hinges on cell division and fitness, gender-dependent
disparities in heteroplasmy ratios can be attributed
to gender-driven distinctions in the mitotic activity
and fitness of mitochondrial variants within cells of the
analyzed tissues across genders.

Our study made an original discovery by establishing a
positive relationship between control region variant fre-
quency and age. This finding aligns with prior research,
which has emphasized the accumulation of sequence
variants within the control region (13, 14). However, our
data also suggests that there may be a threshold for such
variant accumulation within the control region, possibly
occurring between the ages of 42 and 49. It's important
to acknowledge that a more precise cutoff age would re-
quire a wider age range in our cohort. While this correla-
tion hasn't been reported before, numerous studies have
investigated age- and tissue-dependent changes in mito-
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chondrial variants. One of these studies measured length
heteroplasmy in a polycytosine tract of the mitochondrial
HV2 region in blood, brain, heart, liver, skeletal muscle,
and hair shaft samples collected during autopsies of 25
individuals and revealed that the frequency of hetero-
plasmy did not differ significantly with age (32). However,
a differentiated distribution pattern was observed across
blood and organ tissues over the age of 28 for all hetero-
plasmic mtDNAs, while in hair shafts over the age of 44
for the homoplasmic individuals in that study. Although
our subsequent finding implied a connection between
age and mitochondrial variant frequency, the majority of
our prior data unraveled the factors influencing the het-
eroplasmy ratio of mitochondrial variants.

It is noteworthy that mitochondrial heteroplasmy can
also be influenced by the nuclear genome (33). A Ge-
nome-Wide Association Study (GWAS) identified 20 loci,
including the mitochondrial transcription factor A (TFAM)
gene, as being linked to heteroplasmy (34). However, ge-
netic variants serving as modifier factors for mitochondri-
al variant heteroplasmy are not confined solely to nucle-
ar genome variants. Recent investigations propose that
mitochondrial genome variants may also assume a role
as modifiers in mitochondrial variant heteroplasmy levels.
Notably, one of these studies demonstrated an associa-
tion between the m.10398A>G variant and elevated het-
eroplasmy levels in brain tissue (35). In consonance with
this study, our findings also indicate an association of this
variant with higher heteroplasmy ratios in both blood and
skeletal muscle. However, in contrast to the prior study’s
observation in the control region, our results highlight
this association within the coding region. This variance
could potentially stem from variations in cohort size or
the nature of the utilized tissue.

As our findings associated the m.10398A>G variant and
mitochondrial heteroplasmy levels, we probed the possi-
bility of additional variants exhibiting similar associations.
Subsequent analyses unveiled seven additional mtDNA
variants that appear to be correlated with elevated or
balanced heteroplasmy levels. Among these, two exhib-
ited higher heteroplasmy levels in mtDNA variants, with
a notable concentration within the coding region. Intrigu-
ingly, all these variants were characterized as transitions
and were present in both tissue types.

The heteroplasmy association of these variants may be
attributed to the function of the genes in which they are
situated. Nevertheless, a conspicuous common feature
between MT-TL2 and MT-RNR2 genes for higher-hetero-
plasmy-associated variants, or between MT-TM, MT-TI,
MT-TL1, and MT-TF genes for lower-heteroplasmy-as-
sociated variants could not be discerned. Notably, the
m.1811A>G variant, a higher-heteroplasmy-associated
variant, has been reported to induce significant chang-

es in mitochondrial 16S rRNA secondary structure (36).
However, whether alterations in the secondary structure
of mitochondrial 16S rRNA could influence heteroplasmy
remains an area requiring further investigation. Anoth-
er plausible scenario is that these variants might act as
expression quantitative trait loci (eQTL) for specific mi-
tochondrial genes, akin to the demonstrated role of the
m.10398A>G variant in a prior study. In that context, the
m.10398A>G variant was identified as an eQTL for the
MT-ND3 gene in the brain and the MT-ND4 gene in lym-
phoblastoid cell lines (35). Evaluating the potential eQTL
role of these variants necessitates expression analysis
conducted within the pertinent tissues.

The primary limitation of this study lies in its small sam-
ple size. Furthermore, the study population’s inherent
heterogeneity challenged discerning potential pheno-
type-genotype correlations pertaining to mitochondrial
variants.

CONCLUSION

Our recent study has highlighted that mitochondrial
heteroplasmy levels are influenced by both tissue type
and gender, aligning with prior research. Additionally,
our study suggests a potential age-related threshold for
variant accumulation within the control region, alongside
identifying additional seven novel association of mtD-
NA variants that could potentially serve as modifiers for
mitochondrial heteroplasmy. Subsequent investigations
employing larger cohorts and expression analysis meth-
odologies are anticipated to validate and expand upon
our findings.
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Tissue origin

o M Total Tissue origin Total
Variant Mean std onlySM | onlyB | SMandB | number Variant Mean Std onlySM | onlyB | SMandB | number
chrM:1630A>G 035 | 010 0 0 10 10 S T2TSC 050 | o0 1 0 0 I
chrM:522CAC>C 275 | 044 o 0 10 10 I1A709T o5 T om0 > n 5 T
chrM:4267A>G 045 | 015 [ 0 10 10 VLGS 025 T om0 o n o I
chrV:3264T>C 131 | o6 o 0 10 10 rMOBIASAT was | 000 1 5 0 1
;:mg:;fc g':i g'ig g g : 2 chrM:7510T>C 020 | 000 1 0 0 1
chrM:3201T>C 045 | o012 0 0 9 9 chrM:9638T>C 97.98 | 000 0 1 0 1
Y e o5 T o 5 S 5 5 chrM:13676A5G 250 | 000 1 0 0 1
ey E o T on o o o . chrM:14128A5G 1993 | 000 1 0 0 1
chrM593T>C 039 | o008 0 0 P 8 chri:147237>C 040 | 000 1 0 0 1
chriM:4263A>G 033 | 007 [} 0 [ 8 chrM:636A>G 030 | 000 L 0 0 1
chrM:1616A>G 034 | o006 o 0 8 3 chrM:3480A>G 9860 | 000 0 1 0 L]
i 10398050 wsm0 | 01 o o - - chrM:7505T>C 045 | 000 1 0 0 1
hrN4279A5G 033 | om o o 7 7 chrM:14167C>T 9928 | 0.00 0 1 0 1
chrM:7028CT %938 | 010 0 0 7 7 chrM:5692T>C 021 | 000 1 0 0 1
chrM:11719G>A %817 | o040 o 0 7 7 chri:3283G>A 040 | 000 0 1 0 1
chrM:5613T>C 033 | 006 0 0 7 7 chrM:9055G>A 9854 | 0.00 o 1 0 1
chri:4409T>C 0.30 0.05 0 0 7 7 chrivi:983C>T .45 | 000 1 0 0 1
chrM:9909T>C 5.00 0.88 0 0 7 7 chrM:199T>C 99.65 0.00 1 0 0 1
M 15326AG 2966 | 010 o 0 = 7 chrV:6956T>C %975 | 000 1 0 0 1
chrM:10415T>C 0.36 0.11 0 0 6 6 chrM:16224T>C 98.05 0.00 0 1 0 1
chrM:4302A>G 0.33 0.09 0 0 6 6 chrM:160027>C 0.43 0.00 0 1 0 1
chrM:1659T>C 026 | 005 0 [ 6 6 chrM:263A>G 9960 | 000 0 1 0 1
chrM:3302A>G 0.43 0.11 0 0 6 6 chrM:8276C>T 99.42 0.00 1 0 0 1
chrV:3260A5G 038 | 006 o 0 6 6 chrM3277G>A 020 | 000 0 1 0 1
chrM:12261T>C 074 | 036 0 0 6 6 chrM:14370A>C 445 | o000 1 0 0 1
chrM:1438A5G 9978 | 004 [ 0 5 5 chrM:15812G>A 92069 | 000 1 0 0 1
chrM:3288A>G 043 | o007 0 0 5 s chrM:5327CoA 236 | 000 1 0 0 1
chrM:582T>C 040 | 009 0 0 5 5 chrM:625G>A 030 | 000 0 1 0 1
chriV:4300A>G 026 | 005 o 0 5 s chrM:15908T>C 022 | 000 0 1 0 1
chrM:3109T>C 269 | 041 [ 0 5 5 chrM:9896A>G 190 | 0.00 1 0 0 1

Supplementary Data: Variants’ Percentage Distribution and Counts of Cases Sharing the Same Variants. The pie chart
shows the total number of samples sharing the same variant (Case count), and the percentage of the shared variant
(Variant percent). The tables above the pie chart display the mean and standard derivation of the heteroplasmy ratio of
individual variants and the count of the cases sharing this variant, with (Tissue origin) and without (Total number)
considering tissue type. While all variants shared by more than half of the cases (SM + B > 5 and Total number > 5) were
read in both tissues (left table), all variants unique to a single case, not shared by more than one case (SM + B = 0 and

15.98% of the variants
in 25 cases
(250% of the cases)

15.98% of the variants
in single case
(10% of the cases)

Case count

Total number = 1), were read just in one of two tissues (right table).

Variant percent
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ABSTRACT

Objective: This study was conducted to explore the impact of
dimethyl fumarate (DMF), which has antioxidant and anti-inflam-
matory effects, on binge ethanol (EtOH)-induced hepatic steato-
sis, inflammation, and lipid peroxidation in rats.

Material and Method: To examine the potential protective ef-
fect of DMF against EtOH-induced hepatic damage, rats were
divided into four groups control, DMF, EtOH, and DMF+EtOH.
Rats were administered EtOH (4.5 g/kg orally, 3 doses with 12-h
intervals). DMF (30 mg/kg; gavage) was applied to rats one hour
before each application of EtOH in the DMF+EtOH group. Se-
rum markers of liver damage, triglyceride (TG), tumor necrosis
factor-alpha (TNF-0), lipid and protein oxidation products, my-
eloperoxidase (MPO), and antioxidant enzymes together with
histopathological examinations were performed in liver tissue.
Protein expressions associated with antioxidant mechanism (nu-
clear factor erythroid 2-related factor; Nrf2 and heme oxygen-
ase-1; HO-1), lipid metabolism (sterol regulatory element-bind-
ing protein-1c; SREBP-1c and peroxisome proliferator-activated
receptor-alpha; PPAR-a), oxidative stress (cytochrome P4502E1;
CYP2E1), and inflammation (nuclear factor-kappa B; NF-kB) were
also investigated in the rats’ livers.

Result: DMF reduced elevated levels of serum markers of liv-
er damage and hepatic TG, TNF-a and reactive oxygen species
levels, lipid and protein oxidation products, and MPO activi-
ty together with the alleviation of histopathological lesions in

OzZET

Amag: Bu calisma, antioksidan ve anti-inflamatuar etkilere sahip
dimetil fumaratin (DMF) sicanlarda binge etanol (EtOH) ile in-
duklenen karaciger steatozu, inflamasyon ve lipit peroksidasyo-
nu lzerindeki etkisini arastirmak amaciyla yapildi.

Gereg ve Yontem: EtOH ile indlklenen karaciger hasarina kar-
st DMF'nin potansiyel koruyucu etkisini incelemek icin sicanlar
kontrol, DMF, EtOH ve DMF+EtOH olmak tzere dort gruba ay-
rildi. Sicanlara EtOH (4,5 g/kg oral, 12 saat arayla 3 doz) verildi.
DMF+EtOH grubundaki sicanlara her EtOH uygulamasindan
bir saat 6nce DMF (30 mg/kg; gavaj) uygulandi. Karaciger ha-
sarl serum belirtegleri, trigliserid (TG), tim&r nekroz faktori-alfa
(TNF-0), lipid ve protein oksidasyon drlnleri, miyeloperoksidaz
(MPO) ve antioksidan enzimler ile birlikte karaciger dokusunda
histopatolojik incelemeler gerceklestirildi. Karacigerde antioksi-
dan mekanizma (nUkleer faktor eritroid 2 ile iligkili faktér; Nrf2 ve
hem oksijenaz-1; HO-1), lipid metabolizmasi (sterol dizenleyici
element baglayici protein-1c; SREBP-1c ve peroksizom prolifera-
tor ile aktive olan reseptor-alfa; PPAR-a) oksidatif stres (sitokrom
P4502E1; CYP2E1) ve inflamasyon (niikleer faktor-kappa B; NF-
kB) ile iliskili protein ekspresyonlari da arastinld.

Bulgular: DMF, EtOH uygulanan sicanlarda histopatolojik
lezyonlarin iyilesmesinin yaninda artmis serum karaciger hasari
belirteclerini, hepatik TG, TNF-a ve reaktif oksijen tirleri dizey-
lerini, lipid ve protein oksidasyon Urlnlerini ve MPO aktivitesini
de azaltti. DMF+EtOH grubunda Nrf2 ve HO-1ekspresyonlarinin
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EtOH-treated rats. Increased Nrf2 and HO-1 and decreased
SREBP-1c and CYP2E1 expressions were also detected in the
DMF+EtOH group compared with the EtOH group.

Conclusion: Our results demonstrate that DMF may provide a
protective effect against EtOH-induced hepatic lesions. These
outcomes may be linked to the anti-oxidative, anti-inflammato-
ry, and anti-lipogenic potential of DMF-induced Nrf2 activation.

Keywords: Dimethyl fumarate, nuclear factor erythroid 2-related
factor, ethanol, liver damage, oxidative stress

EtOH grubuna gére arttigi ve SREBP-1c ve CYP2E1 ekspresyon-
larinin ise EtOH grubuna gore azaldidi saptand.

Sonug: Sonuglarimiz, DMF'nin EtOH tarafindan indiklenen ka-
raciger lezyonlarinin olusumuna karsi koruyucu bir etki saglaya-
bilecedini géstermektedir. Bu etkiler, DMF ile indtklenen Nrf2
aktivasyonunun antioksidan, anti-inflamatuar ve anti-lipojenik
potansiyeli ile iligkili olabilir.

Anahtar Kelimeler: Dimetil fumarat, nikleer faktor eritroid2 ilis-
kili faktor, etanol, karaciger hasari, oksidatif stres

INTRODUCTION

Alcoholic liver disease (ALD) develops due to excessive
alcohol consumption and has various stages, including
steatosis (fatty liver), steatohepatitis (ASH), fibrosis, and
cirrhosis. The liver functions as the primary site for alco-
hol metabolism. The hepatotoxicity of ethanol (EtOH) is
attributed to the oxidation byproducts of EtOH rather
than EtOH itself. EtOH is converted to acetaldehyde (AA)
through reactions catalyzed by alcohol dehydrogenase
(ADH), cytochrome P450 (CYP2E1), and catalase enzymes
in the liver (1,2). Hepatic lipid accumulation, oxidative
stress, inflammation, and toxic AA accumulation are sig-
nificant factors in the pathogenesis of ALD (1,2).

Steatosis is the first stage of ALD, which is reversible
with abstinence and involves fat accumulation along with
minimal liver injury. However, according to the ‘two hit’
hypothesis, steatosis makes the liver sensitive to some in-
sults (as second hit) such as oxidative stress, endotoxins,
and cytokines. Thus, the formation of more severe forms
of ALD such as ASH is triggered (3).

Nuclear factor-erythroid-2-related factor 2 (Nrf2) acts as
a transcription factor. It stimulates the transcription of
various antioxidant and cytoprotective genes, including
heme oxygenase-1 (HO-1), superoxide dismutase (SOD),
and glutathione peroxidase (GSH-Px) by binding to the
antioxidant response element (ARE) by translocating into
the nucleus (4). Nrf2 not only controls oxidative stress,
but also negatively regulates lipogenesis through sterol
regulatory element-binding protein-1c (SREBP-1¢) and its
target genes, including fatty acid synthase, and ATP-ci-
trate lyase, and positively regulates fatty acid oxidation
through PPAR-a and its target genes related to B-oxi-
dation (5). Furthermore, there is an inverse relationship
between Nrf2 and “nuclear factor-kappa B” (NF-kB), the
primary transcription factor responsible for pro-inflam-
matory gene expression (6).

Due to the multifunctional efficiency of Nrf2, several anti-
oxidant phytochemicals and some synthetic Nrf2 activa-
tors were detected to be useful in several chronic diseas-
es including liver diseases (4,6-8). Moreover, it has been
suggested that Nrf2 activation can protect EtOH-treated
rodents (9,10). However, contradictory results have also

been obtained showing that activation of Nrf2 increases
alcoholic liver damage (9,11,12).

Dimethyl fumarate (DMF) is the only Nrf2 activator ap-
proved for clinical use. It is used to treat psoriasis and
multiple sclerosis and exhibits minimal side effects. DMF
exerts immunomodulatory, antioxidative, and anti-in-
flammatory effects (13). It is metabolized to monomethyl
fumarate (MMF) in the small intestine. MMF emerges as
an active metabolite of DMF and binds to cysteine 151
of Keap-1. Consequently, Nrf2 dissociates from Keap-1
and migrates to the nucleus to initiate the transcription of
antioxidant genes (13). Previous reports have shown that
DMF-induced Nrf2 activation has protective potential
against tissue/organ damage including the liver (13,14-
16). It has also been found to be effective in preventing
liver damage induced by ischemia-reperfusion, thioacet-
amide, and carbon tetrachloride in rodents. Neverthe-
less, limited studies have investigated the effect of DMF
in EtOH-treated rodents (14-19).

This research aimed to examine the influence of DMF
treatment on liver injury, steatosis, inflammation, and
the balance between oxidant and antioxidant factors in-
duced by binge ETOH consumption. Furthermore, the
effect of DMF treatment on protein expressions of pro-
teins/enzymes related to lipid metabolism (SREBP-1c and
PPAR-q), oxidative stress (CYP2E1), inflammation (NF-kB),
and antioxidant system (Nrf2, HO-1) was investigated in
the liver of binge EtOH-treated rats.

MATERIALS and METHODS

Animals

Female Sprague-Dawley rats (180-200 g) were obtained
from the Bezmialem Vakif University Experimental Ap-
plication and Research Center. The rats were housed
in a stainless-steel cage (three to four per cage) at 24-
26°C temperature 12-hour light/dark cycle and provided
with regular feed. All procedures were handled as per
the guidelines approved by Bezmialem Vakif Universi-
ty Animal Experiments Local Ethics Committee (Date:
24.01.2019, No: 2019/14).

Experimental procedures
Twenty-four rats were divided into four groups:
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a) Control (n=6): Rats were treated with saline in accor-
dance with the experimental protocol.

b) DMF (n=4): DMF was dissolved in dimethyl sulfoxide
(DMSQ; 0.08%) and applied orally to rats at a dosage of
30 mg/kg three times at 12-hour intervals.

c) EtOH group (n=7): EtOH was diluted with saline (56%
v/v; approximately 10 ml/kg) and administered to rats by
oral gavage at a concentration of 4.5 g/kg three times at
12-hour intervals (binge model).

d) DMF+EtOH group (n=7); DMF was administered orally
to rats at a dosage of 30 mg/kg 1 hour before each EtOH
application three times at 12-hour intervals doses.

In this study, the protocol used for ALD induction and
DMF doses was based on previous studies (15,17,20,21).
DMF and other chemicals were acquired from Sigma Al-
drich (Merck KGaA, Darmstadt, Germany).

Blood and tissue samples

At the 12 h after the last EtOH treatments, all animals were
injected with xylazine (15 mg/kg) and ketamine (35 mg/kg)
intraperitoneally and blood samples were taken from their
hearts under anesthesia and collected into dry tubes. Sub-
sequently, they were centrifuged at 2390xg for 15 minutes,
and sera were separated. Following excision, the livers were
removed and preserved at -20°C till further assessment. The
liver index was calculated by dividing the liver weight by the
body weight and multiplying the result by 100.

Liver samples were homogenized in ice-cold 0.01 M
phosphate-buffered saline (PBS) with a pH of 7.4. Subse-
quently, the homogenates were subjected to centrifuga-
tion at 600xg for 10 minutes to yield supernatant, which
was then utilized for biochemical analyses. A portion
of this supernatant underwent further centrifugation at
10000xg for 20 minutes at +4°C to yield the postmito-
chondrial phase, intended for the assessment of antioxi-
dant enzyme activities. The specimens were preserved at
-80°C until analyses.

Biochemical analyses in serum

Biochemical evaluations in serum were conducted using a
Cobas Integra 800 autoanalyzer manufactured by Roche
Diagnostics (Mannheim, Germany), to measure liver func-
tion biomarkers including aspartate aminotransferase
(AST), alanine aminotransferase (ALT), lactate dehydroge-
nase (LDH) and alkaline phosphatase (ALP) activities.

Biochemical analyses in the liver

TG and tumor necrosis factor- a (TNF-q) levels and my-
eloperoxidase (MPO) activity

Hepatic lipids were extracted using chloroform and meth-
anol in a ratio of 2:1, and following the evaporation step,
the extracts were reconstituted using a mixture of alco-
hol:ether (3:1). TG levels were quantified using a kit sup-

plied by Biolabo Biochemistry and Coagulation (Maizy,
France). TNF-a levels were assessed using the sandwich
ELISA technique (Abbkine, Wuhan, China). Liver homog-
enates (10%,; w/v in 0.01M PBS; pH 7.4) were subjected to
sonication for 30 seconds, followed by centrifugation at
5000xg for 5 minutes at +4°C. The supernatants were uti-
lized for the quantification of TNF-a levels. For the deter-
mination of MPO activity, pieces of the livers were exten-
sively homogenized in ice-cold 50 mM PBS with a pH: of
6.0, consisting of hexadecyltrimethylammonium bromide
(HTAB). Following three cycles of freeze-thawing and
subsequent centrifugation at 15000xg, the supernatants
were utilized to measure MPO activity (22).

Lipid and protein oxidation products

Lipid peroxidation was carried out by determination of
thiobarbituric acid reactive substances (TBARS) and di-
ene conjugate (DC) levels. The Buege-Aust reagent was
combined with the homogenates, and the mixture was
subjected to incubation in a boiling water bath for 15
minutes, followed by cooling and subsequent centrifuga-
tion at 1000xg. The absorbance of supernatants was then
recorded at 532 nm for the determination of TBARS lev-
els (23). DC levels were determined following the meth-
od described by Buege and Aust. Initially, hepatic lipids
were isolated using a mixture of chloroform and meth-
anol in a ratio of 2:1, and subsequently reconstituted in
cyclohexane. Absorbance was registered at 233 nm, and
DC levels were computed utilizing a molar extinction co-
efficient of 2.52x10*M'cm™" (23). To assess protein oxida-
tion, advanced oxidation protein products (AOPP) were
measured spectrophotometrically at 340 nm (24).

Antioxidant parameters

Glutathione (GSH) levels were determined at 412 nm us-
ing the Ellman reagent [5,5-dithiobis-(2-nitrobenzoate)]
(25). SOD activity was evaluated using a method based
on the capability of riboflavin-sensitized o-dianisidine to
enhance the rate of photooxidation (26). Spectrophoto-
metric determination of GSH-Px activity was carried out
using cumene hydroperoxide as the substrate (27). The
enzymatic reaction was monitored at 340 nm and 37°C.
The calculation of GSH-Px activity was performed using
the NADPH extinction coefficient (6.22x10*M"'cm"). Pro-
tein levels of supernatants were determined by bicin-
choninic acid (28).

Nrf2, HO-1, SREBP-1¢, PPAR-a, NF-kB, CYP2E1 pro-
tein expressions (Western Blot)

Liver tissues were homogenized using a hand homogeniz-
er in a buffer consisting of 50 mM Tris HCI, 140 uM NaCl,
1% sodium deoxycholate, 1% triton-X100, 2 uM EDTA
8.7% glycerol, 0.1% sodium dodecyl sulfate (SDS) and
protease inhibitor cocktail (P8340, Sigma-Aldrich). The ho-
mogenates underwent two cycles of freezing and thawing
at -80°C, followed by sonication. After that, they were sub-
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jected to centrifugation at 13000 xg for 20 minutes at +4°C
to collect supernatants. Equal amounts of protein (60 pg
protein/well) were loaded onto 10% SDS-polyacrylamide
gels within a mini electrophoresis system (Mini-Protean 3
cell) and then transferred to the polyvinylidene fluoride
(PVDF) membrane (Millipore Corporation, USA). To pre-
vent non-specific binding, the PVDF membranes were
blocked with a PBS-T solution consisting of 0.1% Tween
20 and 5% non-fat dry milk. The membranes were left to
incubate overnight at +4°C with primary antibodies: Nrf2
(1:400, #ABP53068, Abbkine, Wuhan, China), HO-1 (1:400,
# orb5455, Biorbyt, United Kingdom), SREBP-1c¢ (1:400,
#ABP53239, Abbkine, Wuhan, China), PPAR-a (1:400,
#ABP55667, Abbkine, Wuhan, China), NF-kB pé5 (1:400,
#ABP53069, Abbkine, Wuhan, China), CYP2E1 (1:400,
#ABP53942, Abbkine, Wuhan, China). Following primary
antibody incubation, the membranes were washed with
PBS-T and then incubated with a secondary antibody
(1:1500, horseradish peroxidase; 1gG conjugated with
HRP; A21020; goat anti-rabbit secondary antibody, Abb-
kine, Wuhan, China) for 1 hour and 15 minutes at room
temperature. At the end of the incubation, membranes
were washed 3x10 min with PBS-T. Immunoreactivity of the
protein bands was detected with a chemiluminescence
kit (ECL; Abbkine Superluminescence ECL plus) and dis-
played on the Fusion Fx (Vilber, France). Quantification
of protein bands was carried out using ImageJ software
(National Institutes of Health, Bethesda, USA). An internal
standard (actin; 1:1000, #ABP57457, Abbkine, Wuhan, Chi-
na) was used to normalize the values of the samples.

Histopathological examination

Tissues were kept in 10% formalin, dehydrated using the ris-
ing concentration of EtOH, and subsequently fixed in par-
affin wax. Each sample was cut into 4-5 pm slices by using
a microtome, and subsequently, the sections were stained
using hematoxylin and eosin (H&E) for microscopic analysis.

Statistical analyses

Statistical analysis was conducted using the SPSS software
(version 21.0; SPSS Corp., Armonk, NY, USA) program. The
data for all variables were presented as mean + standard
deviation (SD). The distribution of data and assessment
of normality were conducted using the Shapiro-Wilk test.

For variables showing a normal distribution, the one-way
ANOVA test was applied, followed by post-hoc Tukey's
test. The homogeneity of variances was examined using
the Levene test. In cases where the data did not exhibit
a normal distribution, the Kruskal-Wallis test was carried
out, followed by the post-hoc Mann-Whitney U test. In all
cases, levels of p<0.05 were considered to be significant.

RESULTS

Final body weight, liver weight, and liver index

No significant alterations were observed in these pa-
rameters among the groups when compared to controls
(data not shown).

Hepatic damage markers in serum and liver histology
Serum ALT (p<0.01), AST (p<0.05), and LDH (p<0.01) ac-
tivities exhibited increases in the EtOH group, with no
change in ALP activity. Administration of DMF signifi-
cantly reduced serum ALT, LDH, and ALP levels (p<0.05),
although AST activity in EtOH-treated rats remained un-
changed (Table 1).

Histological examination of the liver revealed macro-mi-
crovesicular steatosis and mild inflammation in the EtOH
group. Two of the seven rats had decreased steatosis and
inflammation and five rats showed normal histology in
the DMF+EtOH group (Figure 1).

TG and TNF-a levels and MPO activities in liver

A notable increase (2.2-fold; p<0.01) in TG levels was
observed in the EtOH group. DMF administration led
to a notable reduction (40.4%; p<0.01) in TG levels that
were elevated due to EtOH. TNF-a levels and MPO
activity also exhibited significant (105.0%; p<0.01) and
(80.2%; p<0.05) in the EtOH group, respectively. In the
DMF+EtOH group, statistically significant reductions
were found in TNF-a levels (53.8%; p<0.01) and MPO
activity (33.4%; p<0.05) compared to the EtOH group
(Figure 2).

Hepatic prooxidant and antioxidant parameters

Significant increases were detected in TBARS (42.0%,;
p<0.01), DC (22.2%; p<0.001), and AOPP (26.4%;
p<0.05) levels in the EtOH group. Notably, in rats

Table 1: The effect of dimethyl fumarate (DMF) serum alanine aminotransferase (ALT), aspartate aminotransferase
(AST), lactate dehydrogenase (LDH), and alkaline phosphatase (ALP) activities in binge ethanol (EtOH)-treated rats

(Means+SD)

Control (n=6) DMF (n=4) EtOH (n=7) DMF+EtOH (n=7)
ALT (U/L) 53.0+7.63 46.5+10.5 71.8+8.49° 56.0+11.70
AST (U/L) 77.7+8.91 77.0+£5.95 94.6+8.40° 87.0+13.4
LDH (U/L) 370.2+57.3 391.5£60.5 519.4+64.92 401.0+88.8°
ALP (U/L) 96.5+11.7 115.0£38.6 107.0+£20.5 69.7+22.9°

a: p<0.05 as compared to the control, b: p<0.05 as compared to EtOH
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with steatosis-administered DMF, significant decreas-
es were observed in liver TBARS (25.1%; p<0.05), DC
(17.0%; p<0.05), and AOPP levels (14.1%; p<0.05) (Fig-
ure 3).

Significant changes were also found in GSH (20.7%,;
p<0.01) levels and GSH-Px (16.0%; p<0.05) activities in
the group. However, the activity of SOD remained un-
changed when compared to the control group. In the
DMF+EtOH group, GSH levels and GSH-Px activities re-
turned to normal control values.

Protein expressions of Nrf2, HO-1, SREBP-1, PPAR-q,
NF-kB and CYP2E1

Significant increases were found in Nrf2 (25.7%; p<0.05)
and HO-1 (23%; p<0.01) protein expressions in the
DMF-treated control group, whereas other protein ex-
pressions remained unchanged. However, an increase
in protein expression of Nrf2 (22.7%; p<0.05) was found
in the EtOH group as compared to the control. DMF
treatment resulted in further increases (24.3%; p<0.05) in
Nrf2 protein expression in EtOH-treated rats. Elevations
in HO-1 protein expressions (35.7%; p<0.01 and 18.7%;
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a: p<0.05 as compared to the control, b: p<0.05 as compared to EtOH.
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p<0.05) were also detected in the EtOH and DMF+EtOH
groups, respectively as compared to controls (Figure 4).

SREBP-1c protein expression (36.9%; p<0.001) increased
significantly in the EtOH group, whereas PPAR-a expres-
sion remained unchanged. DMF administration caused
a notable reduction (20.4%; p<0.01) in SREBP-1c, but
PPAR-a expression remained unaffected. Although there
were no significant changes in hepatic NF-KB expression
in EtOH and DMF+ EtOH groups, CYP2E1 increased sig-
nificantly (24.2%; p<0.01) in the EtOH group. A substan-
tial decrease (19.7%,; p<0.01) in CYP2E1 expression was
found following DMF administration (Figure 4).

DISCUSSION

EtOH was administered orally according to the binge
model in our study. This model causes a significant in-
crease in blood EtOH levels. Thus, portal circulation
contains high levels of EtOH and the liver is exposed to
high EtOH concentrations. Binge EtOH application was
reported to induce hepatic steatosis along with a slight
elevation of serum transaminase levels. Therefore, this
model is useful to investigate steatosis which is an early
stage of ALD. Moreover, since female rats were reported
to be more sensitive to alcohol than males, female rats
were used in this study (29).

Lipogenesis, inflammation, and oxidative stress were
reported as significant factors contributing to the de-
velopment of ALD (1,2). Due to the effectiveness of
Nrf2 activation in these events, which are mentioned to
be effective in the pathogenesis of ALD, this study ex-
plored whether DMF, known as a Nrf2 activator, has a
protective impact against EtOH-induced liver injury and
uncover the underlying mechanisms. Although some in-
vestigators have researched the effect of DMF on cell
damage in some tissues including the liver, there is lim-
ited information on its efficacy in EtOH-induced hepa-
totoxicity (17-19). DMF pre-treatment was detected to
alleviate lethality induced by acute high doses of EtOH
(17). In addition, DMF application was found to protect
against hepatic lesions by decreasing increased intes-
tinal permeability and serum LPS levels and oxidative
stress in rodents fed on a Lieber De-Carli EtOH liquid
diet (18,19).

In this study, statistically substantial increases in serum
ALT, AST, LDH, and ALP activities were found in rats
treated with EtOH. Histopathological examination of the
liver revealed a microvesicular steatosis and mild inflam-
mation. These findings are in accordance with previous
studies (21,30,31). DMF treatment resulted in significant
decreases in hepatic damage markers in serum and im-
provement in pathological findings such as steatosis and
inflammation in binge EtOH-treated rats.

EtOH stimulates lipogenesis by affecting NADH/NAD*
redox potential in the liver, thus increasing lipid accumu-
lation (1,2). Binge EtOH treatment increased the expres-
sion of hepatic SREBP1c and lipogenesis-related genes
but it decreased the expression of PPAR-a and B-oxi-
dation-related genes (21,30,32,33). In this study, hepatic
TG level and SREBP-1c protein expression increased in
ETOH-treated rats and DMF treatment caused significant
decreases in these parameters.

Binge EtOH treatment resulted in elevations in inflamma-
tory cytokines such as TNF-a and IL-6 as well as increased
NF-kB expression in the liver (30,31,34). NFKB regulates
the expression of multiple genes that are effective in in-
flammatory response by inducing cytokines (6). TNF-a
is a major cytokine associated with the inflammatory
response and MPO activity is an indicator of neutrophil
infiltration in the liver. In this study, the elevated hepatic
TNF-a levels and MPO activities induced by EtOH were
attenuated following DMF treatment.

Several investigators have reported that there are sig-
nificant increases in ROS generation, lipid, and protein
oxidation products together with changes in antioxi-
dant system parameters in binge-EtOH-treated rodents
(20,30,31,33,34). CYP2E1 and NADPH oxidase (NOX) in
hepatocytes and Kupffer cells, respectively, are respon-
sible for the formation of ROS due to ethanol (1,2). He-
patic CYP2ET activity and expression were detected to
increase in binge EtOH-treated rats (31,34,35). EtOH-in-
duced oxidative stress augments the translocation of in-
testinal lipopolysaccharide (LPS) to the liver by increasing
intestinal permeability, leading to the activation of NOXs
and the formation of proinflammatory cytokines (3). In this
study, ROS formation, MDA, DC and AOPP levels along
with CYP2E1 protein expression increased, but antioxi-
dant parameters (GSH levels and GSHPx activity) showed
statistically insignificant decreases in binge EtOH-treated
rats. However, CYP2E1 protein expression, ROS, TBARS,
and DC levels were observed to decrease in DMF-treat-
ed rats who received binge EtOH drinking. Also, a trend
of increasing SOD and GSH-Px activities and GSH levels
due to DMF.

Furthermore, increases in protein expressions of Nrf2
and HO-1, a downstream target of Nrf2, were also found
in EtOH-treated rats in the current study. Some investi-
gators have also reported that Nrf2 protein and mRNA
expressions were detected to increase together with
CYP2E1 protein expression in EtOH-treated rats (36).
Moreover, EtOH exposure augmented Nrf2-mediated
HO-1 transcription in the liver of rats (37). HO-1 is a cy-
toprotective antioxidant enzyme and is induced by sev-
eral factors such as Nrf2 translocation, oxidative stress,
and inflammatory cytokines (38). Therefore, the Nrf2/
HO-1 pathway may protect against further increases in
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CYP2E1-induced oxidative stress due to EtOH treat-
ment. However, in this study, this protection appears to
be insufficient in binge EtOH-treated rats. It was also
observed that CYP2E1 expression was decreased, Nrf2
was further expressed, while HO-1 protein expression
remained above normal levels due to DMF application
in EtOH-treated rats. These results obtained with DMF
against binge EtOH-induced liver damage are in accor-
dance with those previously reported in experimental
models of NAFLD induced by a high-fat diet (HFD) (39)
and HFD+streptozotocin (40).

CONCLUSION

In conclusion, these findings reveal that DMF exerts a
protective impact against binge EtOH-induced liver
damage. The multifunctional efficiency of DMF-induced
Nrf2 activation such as anti-lipogenic, antioxidant, and
anti-inflammatory potential may be effective in the ame-
lioration of EtOH-induced hepatotoxicity. According to
this, DMF may be a new therapeutic agent for ALD.
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ABSTRACT

Objective: This study evaluated the sexual functions of women
and men with different degrees of obesity and/or metabolic syn-
drome (MetSynd).

Material and Methods: Participants were divided into sub-
groups according to their degree of obesity and presence of
MetSend, and their sexual functions were evaluated using the
Female Sexual Function Index (FSFI) for women and the Interna-
tional Index of Erectile Function (IIEF) for men. The results were
compared with a healthy control group.

Result: Two hundred and thirteen (213) patients (females/
males:119/94) were included. The mean age was 39.72+6.64 and
37.84+6.83 years, and the BMI was 38.34+9.77 and 38.48+10.58
kg/m2, respectively, for females and males. Metabolic syndrome
was diagnosed in  61.7% of females and 67.9% of males. In
women, the BMI of those with severe sexual dysfunction (SD) was
higher than those with moderate SD (p>0.05), and their age was
found to be older (p=0.033). Sexual satisfaction was found to be
higher in those with high BMI (p<0.001). The probability of having
erectile dysfunction (ED) in men with obesity and MetSend is
higher than in those without (p>0.05). While SD was detected

OZET

Amag: Bu calismada farkli derecelerde oberziteli ve/veya meta-
bolik sendrom (MetSend) tanili kadin ve erkeklerin cinsel iglevle-
rinin degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Katilimcilar obezite derecelerine ve MetSend
varligina gore alt gruplara ayrilmis, cinsel fonsiyonlar Kadin Cin-
sel Fonksiyonu indeksi (FSFI) ve Uluslararasi Erektil Fonksiyon
Endeksi (IIEF) kullanilarak degerlendirilmistir. Sonuclar saglikh
kontrol grubuyla karsilastinlmistir.

Bulgular: Calismaya 213 hasta (kadin/erkek:119/94) dahil
edilmistir.Kadinveerkekleriginsirasiylayag39,72+6,64/37,84+6,83
yil; beden kitle indeksi (BKi) 38,34+9,77/38,48+10,58 kg/m?
saptanmistir.  Kadinlarin = %61'ine, erkeklerin ise  %67,9'una
MetSend tanisi konmustur. Kadinlarda sekstel disfonksiyonu
(SD) ciddi olanlarin ortalama BKi (p>0,05) ve yaslar (p=0,033) orta
derecede SD bulunanlardan daha yiksek bulunmustur. Cinsel
tatmin ise yiiksek BKi'li bireylerde daha yiiksek bulunmustur
(p<0,001). Obeziteli ve MetSend bulunan erkeklerde erektil
disfonksiyon (ED) varligi, bulunmayanlara gére daha yuksektir
(p>0,05). Tum kadinlarda SD tespit edilirken (%83,2'sinde
kotlu-SD, %16,8'inde orta-SD), erkeklerde ED %15 oraninda
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in all women (severe-SD in 83.2%, moderate-SD in 16.8%),
erectile dysfuntion was found in only 15% of men. In women,
SD (moderate/severe) was associated with age (OR: 1.087, 95%
Cl: 1.008-1.172; p=0.030) and the presence of MetSend (OR:
4.257, 95% Cl: 1.291-14.038; p=0.017), however no statistically
significant relation was found in men.

Conclusion: Metabolic syndrome and obesity are closely asso-
ciated with sexual dysfunction in both men and women, and it
worsens as the severity of obesity increases. Contrary to expec-
tations, sexual satisfaction in women is inversely proportional to
the severity of obesity. Expectations regarding sexual satisfaction
in obese individuals can be expected to be lower than in individ-
uals of normal weight because social stigma may cause obese
individuals to impose restrictions on enjoying sexual interaction.
The fact that all women have SD and only 15% of men have ED
calls into question the reliability of participant statements. This
can be explained by the fact that sexuality is a male-dominated
taboo in our country and similar Eastern cultures. Therefore, new
studies with similar designs and more participants are needed to
eliminate uncertainties.

Keywords: Obesity, metabolic syndrome, impotence, erectile
dysfunction, female sexual dysfunction, sexual satisfaction

bulunmustur. Kadinlarda orta/kéti SD'nun yas (OR: 1,087, 95%
Cl: 1,008-1,172; p=0,030) ve MetSend varligi (OR: 4,257, %95 ClI:
1,291-14,038; p=0,017) ile iliskili oldugu gdzlenirken, erkeklerde
bu parametreler arasinda anlamli iliski bulunamamustir.

Sonug: Metabolik sendrom ve obezite varligi hem kadin hem de
erkeklerde SD ile iligkili olup, obezite siddeti arttikca SD daha
da koétllesmektedir. Kadinlarda cinsel doyum beklenenin aksi-
ne obezite siddetiyle ters orantilidir. Obeziteli bireylerde cinsel
doyum icin beklentilerin, normal kilolulardan daha dislk olmasi
beklenebilir. Clinkl toplumsal stigmatizasyon obeziteli bireylerin
cinsel iligkiden keyif almak konusunda bazi kisitlamalar uygula-
masina neden olabilir. Kadinlarin tamaminda SD olup erkeklerin
sadece %15'inde ED saptanmasi katilimcr beyanlarinin givenilir-
ligini sorgulatmaktadir. Bu durum bizde ve benzer dogu kdltir-
lerinde cinselligin erkek egemen bir tabu olmast ile agiklanabilir.
Bu nedenle belirsizlikleri ortadan kaldirmak icin benzer tasarim-
da ve daha fazla katilimciyla yapilacak yeni calismalara ihtiyag
duyulmaktadir.

Anahtar Kelimeler: Obezite, metabolik sendrom, impotans,
erektil disfonksiyon, kadin cinsel disfonksiyonu, cinsel tatmin

INTRODUCTION

Obesity negatively affects both physical and emotional
well-being and psychosocial functions. According to
Satman et al.'s 2010 prevalence study, obesity in the
population aged >20 years in Turkiye was 32% (1). When
compared to TURDEP-| study conducted in 1997-98,
the proportion of normal-weight individuals decreased
from 41% to 26%, and the ratio of overweight individuals
increased from 35% to 37%; class-I obesity (BMI: 30-34.9
kg/m?) from 16% to 24%, class-Il obesity (BMI:35-39.9 kg/
m?) from 5% to 8.8%, class-lll obesity (BMI:35-39.9 kg/
m?) (BMI> 40 kg/m?) rate increased from 1% to 3.1% (1,
2). Between the two studies, obesity increased by 34%
in women and 107% in men. According to the World
Obesity Atlas published in 2023, the estimated increase
rate of obesity in adults in our country is 2.3%/year, and it
is predicted that the prevalence of obesity will reach 55%
in 2035 (3).

Metabolic syndrome (MetSynd) is a condition in which
several comorbidities coexist, including central obesity,
insulin resistance or impaired glucose metabolism, dys-
lipidemia, and arterial hypertension (4). In Turkiye, one (1)
in every four men and one (1) in every three women have
MetSynd (5). High body fat mass (FM) in men with obe-
sity is responsible for increased aromatase activity and
changes in the testosterone/estradiol ratio (6). In these
men, sexual dysfunction (SD), especially erectile dysfunc-
tion (ED), increased 1.3 times (7).

Some drugs used in the treatment of hypertension and
endothelial dysfunction resulting from defects in smooth

muscle contraction may explain the development of ED
(6, 8). Although it has been suggested that female sexu-
al dysfunction (FSD) is more complex and more closely
related to psychosocial factors, successful control of hy-
pertension also reduces FSD (8). Other problems include
age, partner-related problems, low socio-economic sta-
tus, low education level, and chronic diseases (9). It has
been found that women with MetSynd have less satisfac-
tory sexual lives and experience SD more frequently (9).

Research results on the relationship between obesity
and female sexuality are conflicting. In a study evaluating
the prevalence of FSD in our country, FSD was detected
in 86% of women with obesity and 83% of women with
normal weight (10). In another study, FSD was detect-
ed in 50% of obese women and 41% of normal-weight
women; no significant difference was found (11). The
general prevalence of FSD in Turkiye is 29.3%-86%, and
it is reported that 3/4 of women with Class-| obesity and
approximately half of those with Class II, -Ill, and above
obesity have FSD and suggested that body image affects
sexual health in women rather than BMI (12, 13).

It has been reported that ED is related to BMI, and the
prevalence is 53.1% (14). Another study stated that the
frequency of ED increased 1.5 times in overweight men
and three times in obese men (15). In Tirkiye, the age-ad-
justed prevalence of ED was found to be 69.2% (mild:
33.2%, moderate: 27.5%, severe: 8.5%), and the severity
of ED increased with age (16). Erectile dysfunction is up
to three times more common in men with MetSynd. It is
reported that a total of 79-96% of people with MetSynd
apply due to ED, and 29-66% of people with ED have
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MetSynd (17). The presence of MetSynd is associated
with an increased risk of ED, even in men with BMI <25
kg/m? (18).

In light of all these studies, it appears that obesity nega-
tively affects sexual function in men, but shows contra-
dictory results in women. We did not find any study in
the literature in which men and women were evaluated
together in a single center. This study assessed the fac-
tors affecting the sexual function (SF) of men and women
diagnosed with MetSynd and different degrees of obe-
sity who are followed up by the same team at the same
center.

MATERIALS and METHODS

Patients who were followed up due to MetSynd and/or
obesity at Istanbul University, Istanbul Faculty of Med-
icine, Department of Endocrinology and Metabolism,
Outpatient Clinic between January 2016 and January
2019, were included in the study. The study was ap-
proved by the Istanbul Faculty of Medicine Clinical
Research Ethics Committee (Date: 14.08.2015, No: 13)
and was conducted by the Declaration of Helsinki Prin-
ciples. Written informed consent was obtained from
each participant.

Study population

One hundred and sixty-three subjects with MetSynd and
obesity between 18-50 years old were included in the
patient group and 50 healthy subjects with non-obese
consisted of the control group. All participants were mar-
ried or had sexual partners, and had sexual intercourse at
least once a month. Postmenopausal women and sexual-
ly inactive women were excluded from the study.

The patient's demographic  characteristics and
bicimpedance analyses (Tanita, TBF-300, Japan) were
collected through interviews with a research doctor or
nurse. The participants were given 15 minutes for the
surveys. By calculating BMI (kg/m?) values, patients were
divided into subgroups as normal weight (18.5-24.9 kg/
m?), overweight (25.0-29.9 kg/m?), class-l (moderate)
obesity (30.0-34.9 kg/m?), class-Il (severe) obesity (35.00-
39.9 kg/m?), class-lll (morbid) obesity (40.0-49.9 kg/m?),
and super obesity (250.0 kg/m?) (19). The criteria of the
National Cholesterol Education Program (NCEP) Adult
Treatment Panel Il (ATP [11)-2001 were used as Metabolic
Syndrome Diagnostic Criteria (20).

Questionnaires

Beck Depression Inventory

The ‘Beck Depression Inventory (BDI), a self-report
scale, was used to examine the depression status of the
participants. This scale consists of 21 questions; each
item is scored 0-3. The total score for the scale is be-
tween 0-63. According to the Turkish validity and reli-

ability study conducted by Hisli et al., the higher the test
score, the higher the severity of depression (21,22). In
our study, those who scored 217 (moderate and severe)
were considered to have depression.

SF-36 ltem Short Form Survey

The Short Form Survey (SF-36) consists of eight multi-item
scales (36 items in total) that assess patients’ health status
and impact on their lives (physical functioning, role-phys-
ical, bodily pain, general health, vitality, social function-
ing, role-emotional, mental health). Scores on each scale
range from O (worst) to 100 (best). Higher scores indicate
higher quality of life (23). A Turkish validity and reliability
study was conducted (24).

Female Sexual Function Index

Sexual function was assessed by completing the FSFI,
a validated 19-item self-report measure of female SF
(25). Nineteen items analyze six distinct domains of
female SF: desire disorder, arousal disorder, orgasmic
disorder, sexual pain disorder, lubrication, and sexual
satisfaction. Each domain is scored on a scale of zero
or 1-6; A higher score indicates better function. The to-
tal score range is 2-36, and a score of <26.55 is defined
as SD (26). Turkish validity-reliability study of the scale
was conducted (27).

International Index of Erectile Function questionnaire
This study used the International Index of Erectile Func-
tion (IIEF) to question various sexual function (28). In this
study, participants were asked 15 questions to determine
erectile function, orgasm function, sexual desire, sexual
intercourse satisfaction, and general satisfaction. Ac-
cordingly, ED is divided into five categories according
to severity: no ED (between 26-30 points), mild (between
22-25 points), mild-moderate (between 17-21 points),
moderate (between 11-16 points) and severe (between 6
and 10 points). The IIEF was adapted into Turkish by the
Andrology Association (16).

Statistical analysis

Statistical analyses were performed using the SPSS-
21 package program (SPSS Corp., Armonk, NY, USA).
Normality control was performed by Shapiro Wilk or a
single-sample Kolmogorov-Smirnov test where appro-
priate. Data was presented as mean and SD or frequen-
cy and percentage. In comparing the two groups, the
variables showing normal distribution were compared
with the student t-test and the Mann-Whitney U test
was used in the others. Categorical variables were
compared with Yates’ corrected chi-square and Fish-
er's exact probability tests. Where appropriate, possi-
ble correlations between the variables were tested with
Pearson’s, Spearman’s, and partial correlation tests. We
used logistic regression analyses to assess independent
factors associated with FSD and ED. Statistical signifi-
cance was accepted at two-sided p<0.05.
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RESULTS

Findings of female participants

The demographic characteristics: The average age of
119 females was 39.72+6.64 (24.00-50.00) years, weight
was 99.25+25.62 (52.70-179.80) kg, BMI was 38.34+9.77
(19.40-63.70) kg/m?, FM was 42.80+18.79 (10.30-89.32)
kg. According to the participants BMI categories, 8.4%
were normal weight, 15.1% were overweight, and 76.5%
were obese (of them 9.2% were super obese; 33.6%
were class lll-morbidly obese, 16.8% were class ll-se-
verely obese, 16.8% were class I-obese). The demo-
graphic characteristics of the participants are presented
in Table 1.

Results of BDI: According to the BDI score, moderate
and severe depression was detected in 25% of women.
There is no significant difference between the FSFl scores
of those who were depressed and those who were not.

Results of SF-36 assessment: Subparameter scores of
SF-36 were found to be below the norm values deter-
mined for Turkish women (29). In addition, the subpa-
rameter scores decreased as the degree of obesity in-
creased. Correlations between SF-36 and FSFI domains
are presented in Table 2.

Findings of smoker women: The rate of smokers was
25.6% and does not create a substantial difference in FSD.

FSFI and its domain findings: Arousal (3.70+1.44 vs.
2.76x1.69; p=0.003), orgasm (17.86£5.61 vs. 15.56+6.63;
p=0.040), and the total FSFI scores of 59 working women
were found to be significantly higher than those of un-
employed women. The average total FSFI score of the
participants was 16.70+6.23 (3.00-26.30), and all of them
had SD since the cut-off score of the scale was less than
26.55. The FSFI cut-off <23 was classified as “ SF-poor,”
23-29 as "SF-moderate,” and 230 as "SF-good,” while
83.2% of the participants had “SF-poor,” and 16.8% had
“SF-moderate.”

All female patients had SD. The mean BMI (38.49+10.14
vs 37.68+8.06 kg/m2) and FM (43.52£19.68 vs 39.51+14.05
kg) of those with poor SF were found to be higher than
those with moderate SF (p=0.477; p=0.804), and their ages
were significantly older (40.41+6.39 vs. 36.55+7.02 years;
p=0.033). Of those with SF-poor, 75.8% were obese, 15.2%
were overweight, and 9.1% were normal weight.

Effects of obesity on female participants: The total
FSFI scores were lower in those with obesity than those
without (p=0.476). The FSFI domains were also found to
be lower in those with obesity than those without obesi-
ty, including arousal (p=0.021), lubrication (p=0.016), and
pain (p=0.001) scores. However, satisfaction scores were
higher in women with obesity (p<0.001) (Table 2).

Satisfaction disorders were found in 52.5% and
90.9% of those with and without obesity, respec-
tively (p=0.021); Pain disorder was 72% and 34.6%
(p=0.003). It was observed that obesity did not cre-
ate a statistically significant difference in the evalu-
ation of the other FSFI domains. When the average
scores of BMI categories and the FSFI domains were
analyzed, the arousal (p=0.011), lubrication (p=0.015),
and pain scores (p<0.0001) decreased significantly as
BMl increased, while satisfaction scores (p<0.0001) in-
creased significantly (Table 3).

A weak negative correlation was observed between both
BMI and obesity severity and arousal (p=0.010, r=-0.239
and p=0.042, r=-0.190), lubrication (p=0.023, r=-0.211
and p=0.047, r=-0.136), and pain (p=0.000, r=-0.334 and
p=0.002, r=-0.278). Figure 1 shows the average scores of
FSFI domains in normal, overweight, and obese women.
A weak negative correlation was found between the FM
and FSFI scores: arousal (p=0.003, r=-0.276), lubrication
(p=0.020, r=-0.217), orgasm (p=0.046, r=-0.172), and pain
(p=0.003, r=-0.273).

Sexual satisfaction showed a weak positive correlation
with BMI and FM and a moderate positive correlation
with the severity of obesity (p<0.001, r=0.380; p<0.001,
r=0.513 and p=0.011, r=0.280).

Effects of MetSynd on female participants: MetSynd was
present in n=58 participants. Sexual desire (p=0.017), arous-
al (p=0.047), pain (p=0.016), and total FSFI score (p=0.042)
were found to be lower in women without MetSynd than in
women with. Additionally, 91.8% of those with MetSynd had
a total FSFI score of <23 and were considered SF-poor.

In logistic regression analysis, it was observed that age
alone (OR: 1.087, 95% CI: 1.008-1.172; p=0.030) and the
presence of MetSynd alone (OR: 4.257, 95% ClI: 1.291-
14.038; p=0.017) had significant relationships with mod-
erate or poor impairment of SF.

Findings of male participants

The demographic characteristics: The average age
of the 94 males was 37.84+6.83 (23-50) years, weight
118.88+34.91 (60.20-217.80) kg, FM 41.58+25.46 (4.40-
118.14) kg and BMI 38.48+10.58 (20.00-63.10) kg/m?.

According to the participants’ BMI categories, 76.5%
were obese (13.6% super obese, 27.2% class Ill-mor-
bidly obese; 13.6% class ll-severely obese, 23.5% class
l-obese), 14.8% overweight and 8.6% normal weight. The
demographic characteristics of the participants are pre-
sented in Table 1.

BDI assessment findings in men: According to the BDI
score, moderate and severe depression was detected in
16% of men. The sexual desire scores of these patients
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Table 3: Female Sexual Function Index and 36-Item Short Form Survey Field Scores in women classified based on
body mass index categories

Class |

Class I

Class Il

FSFI domains Min-Max Non (Moderate) (Severe) (Morbid) Sup?r
Scores obese . . . obesity
obesity obesity obesity
Desire 1.2-6.0 3.51+1.07 3.33+1.22 2.91+1.56 3.00+1.28 3.00+1.22
Arousal 0-6.0 3.80+1.58 3.50+1.65 3.12+1.77 3.09+1.51 2.12+1.49
Lubrication 0-6.0 3.38+1.49 3.39+1.37 2.77+1.43 3.00+1.16 2.26+1.65
Orgasm 0-6.0 3.51+£1.50 3.41+1.46 2.75+£1.70 3.26+1.26 2.36+1.61
Satisfaction 0.8-6.0 3.36£1.33 2.20+2.62 3.60+1.98 3.91+1.51 2.65+1.96
Pain 0-6.0 3.30+1.47 3.10+1.75 1.93+1.66 2.01+£1.36 1.89+1.77
Total score 2.0-36.0 17.18£550 17.32+5.22  15.81+7.70 17.16£6.11 14.30+7.44
Country Non Class | Class I Class I Super
SF-36 domains (Turkiye) (Moderate) (Severe) (Morbid) pe
o obese . . . obesity
specific scores obesity obesity obesity
Physical functioning 80.6+21.7 74952219 43.18+17.90 28.85+21.03  27.60+19.53  14.33¥2.30
Role limitation due 82.9+£28.6 64.22+45.94  33.16+41.39 10.06+18.15  21.85+35.17 4.00+0.00
to physical problems
Role limitation due to 89.0+22.5 70.01+43.00 20.77+38.16 10.66+24.79  15.26+27.71 4.66+1.15
emotional problems
Energy and vitality 63.4+13.7 53.27+21.91 33.25+14.02 19.53+11.98 22.68+20.23  13.66+3.78
Mental health 70.1+£11.4 65.31£21.00 55.16+23.56 29.46+22.68  29.10+26.61 21.00+2.00
Social functioning 90.1+12.9 69.86£29.53 60.79+37.65 18.06+29.01  26.42+37.09 6.00+1.00
Bodily pain 81.0+20.2 66.06+30.78 44.04+30.40 15.00+22.08 22.77+32.98 7.33+1.52
General perception 69.1£16.9 56.40+22.71 40.90+21.50 23.53+16.60 23.00+£16.95  16.00+1.00

of health

FSFI: Female Sexual Function Index, SF-36: 36-Item Short Form Survey. Scores are given as mean+SD
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Figure 1: Individual domains of female sexual function in
women according to categories of body mass index

were found to be higher than those without depression
(p=0.008). Depression and orgasmic function (p=0.032, r=-
0.221), sexual desire (p=0.032, r=-0.238), sexual satisfaction
(p=0.033, r=-0.221), and general satisfaction (p=0.027,
=-0.234) had weak negative scores; A weak positive
correlation (p=0.045, r=0.208) was detected between ED.

SF-36 assessment findings in men: Subparameter
scores of SF-36 were below the norm values determined
for Turkish men with MetSynd (29). In addition, the scores
determined for each domain decreased as the degree of
obesity increased. Correlations between SF-36 and IIEF
domains are presented in Table 2.

Findings of smoker men: The rate of smokers was
39.5%, and there was no significant difference in terms
of ED. However, smokers’ sexual satisfaction scores were
found to be lower than non-smokers (p=0.047).

IIEF and its domain findings in men: According to the
participants’ IlEF scores, the rate of men with moderate-
severe ED (score <21) was 15.5%, while the rate of men without
ED (score >21) was 84.5%. When looking at the [IEF domains,
orgasmic function scores of 2.8% of the participants, sexual
desire scores of 23.6%, sexual satisfaction scores of 5.6%, and
general satisfaction scores of 5.6% were below the average.

Effects of obesity on male participants: Although not
statistically significant, the probability of having ED was
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higher in men with obesity than in those without ED
(10.5% vs. 16.4%; p=0.417). According to the IIEF sur-
vey, no significant difference existed between the age,
weight, and BMI of men with moderate-severe ED (score
<21) and those without. A significant difference was
found between the FM of men with and without mod-
erate-severe ED (p=0.042). No relationship could be de-
tected between the FM and IIEF domains in men.

Orgasmic function, sexual satisfaction, and general
satisfaction scores were below the average in all men
with obesity, and sexual desire scores were below the
average in 24.1% of men with obesity.

The IIEF domains, orgasmic function scores were less
than the average scores in 3.8% of the obese partici-
pants, sexual desire in 24.1%, sexual satisfaction in 7.5%,
and general satisfaction scores in 13%. The IIEF domain
scores according to BMI and obesity severity are present-
ed in Table 4.

It was determined that the incidence of ED increased with
increasing BMI (p=0.004, r=0.316) (Figure 2). The incidence
of ED increased as the severity of obesity increased (I, Il,
lll.degree and super-obesity 8.3%, 8.3%, 16.7%, and 50%,

respectively; p=0.032). However, no relationship was found
between them in the logistic regression analysis. When the
average scores of the BMI categories and IIEF domains
were analyzed, only the ED scores decreased significantly
as the BMl increased (p=0.046).

Effects of MetSynd on male participants: The rate of
patients with MetSynd is 67.9% and 83.3% of participants
with MetSynd had ED (p=0.175). There was a negative re-
lationship between the presence of MetSynd and the gen-
eral satisfaction scores from IIEF domains; that is, they had
lower general satisfaction scores (p=0.035, r=-0.234). We
found that the probability of ED in those diagnosed with
MetSynd was higher than in those without (18.5% vs. 7.7%;
p=0.176). Looking at the IIEF domains of the participants,
orgasmic function scores were below average at 4.4%, sex-
ual desire at 23.9%, sexual satisfaction at 8.9%, and gener-
al satisfaction scores at 15%.

DISCUSSION

The most important finding of this study, which supports
the literature, is that SF in women and men are negatively
affected by the presence of MetSynd and obesity. Sexual
function worsens as the severity of obesity increases in

Table 4: Male Sexual Function Index and 36-Item Short Form Survey Field Scores in women classified based on

body mass index categories

Min-Max Non Class | Class Il Class Il Super

lIEF domains (Moderate) (Severe) (Morbid) pe
scores obese . . . obesity
obesity obesity obesity

Erectile function 0-30 26.00+3.36  26.00+£3.92 26.09+3.36  24.27+3.71  22.63+3.57
Orgasmic function 0-10 9.00£1.45 9.38+1.03 9.18+1.47 9.63+0.92 8.04+2.01
Sexual desire 2-10 7.44+1.85 7.73+1.19 8.27+1.42 7.36+1.80 7.31+1.83
Intercourse satisfaction 0-15 11.61£1.46  11.27+251  11.90£2.30  12.00£2.56  11.27+2.41
Overall satisfaction 2-10 8.05+1.79 8.52+1.50 9.09+0.94 8.18+1.60 7.45+2.34

Country Non Class | Class Il Class llI Super
SF-36 domains (Turkiye) (Moderate) (Severe) (Morbid) pe

or: obese . . . obesity
specific scores obesity obesity obesity

Physical functioning 87.2+17.1 79.88+23.87 83.93+20.73 56.12+23.27 35.38+29.80 24.33+9.81
Role limitation due to 89.8£19.3 74.93+36.37 68.42+4558 61.37+47.23 27.84+41.15 29.00+39.88
physical problems
Role limitation due to 92.8+15.1 55.75+38.87 80.40+40.59 59.83+40.41 14.17+27.03 25.88+35.31
emotional problems
Energy and vitality 65.7£11.9 58.88+23.49 61.81£25.03 41.62+21.49 25.42+17.84 35.00+34.87
Mental health 71.0£10.6 73.60+£19.98 64.75+21.91 54.62+32.80 25.69+18.35 42.00+39.84
Social functioning 91.7+12.8 68.34+£26.40 78.43+28.53 61.00+38.96 22.00+30.79 28.66+40.12
Bodily pain 85.1+16.4 72.73+31.63 79.18+27.74 52.87+37.87 22.61+34.73 23.66+35.79
General perception of 73.6£14.9 60.56+23.59 60.62+20.88 43.37+31.25 20.58+15.12 32.66+32.34

health

IIEF: International Index of Erectile Function Questionnaire, SF-36: 36-Item Short Form Survey. Scores are given as mean+SD
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Figure 2: Individual domains of male sexual function in
men with different categories of body mass index

women, and the incidence of ED increases in men, but
there is no significant change in evaluation scores. On
the other hand, sexual satisfaction in women is inversely
proportional to the severity of obesity, contrary to expec-
tations. In addition, while SF worsens in women with in-
creasing age, men do not change.

MetSynd is closely associated with both ED and FSD. Es-
posito et al. showed that the prevalence of ED in men
with MetSynd was 96% and that the FSFI score and the
number of components of MetSynd were inversely relat-
ed in women (30). In our study, the prevalence of ED was
83.3%, and the prevalence of poor-SF in women was 4.24
times higher than in healthy women. Other factors asso-
ciated with FSD are age and BMI (26,34). In men, age is
a less important factor than the severity of obesity in ED
(15). In the study of Skrypnik et al., the risk of SD is 1.5
times higher in patients with BMI 25-30 kg/m? and three
times higher in patients with BMI>30 kg/m?, and the se-
verity of obesity is an independent risk factor for ED (15).

However, no relationship was found between the FSFI
scores and BMI in women (10). It is interesting that in our
study a significant negative relationship was found between
BMI and all domains except in women'’s sexual satisfaction
scores. The sexual satisfaction scores were even higher in
women with 2" and 3<-degree obesity. While sexual arousal
and lubrication were negatively affected by both physical
and emotional factors, sexual satisfaction was not. As a
matter of fact, research showed there are uncertainties in
the relationship between obesity and sexual satisfaction in
women. While some studies showed that women of normal
weight may be more sexually active, others discovered that
women with obesity may also be sexually active (10). This
situation makes us think that sexual satisfaction, especially
in women, does not show a linear relationship with the
presence and degree of obesity. Similarly, we saw that
there is a close relationship between emotional negativities
and ED, orgasmic function, sexual desire, and general
satisfaction in men. Litwin MS et al., reached similar results

in their study and therefore emphasized that doctors should
consider the emotional impact when evaluating sexual
performance in men (31). Another issue they drew attention
to is the low correlation coefficients between SD and SF-36
domains, as we observed in our study. The authors note that
general health-related quality-of-life measures alone do not
adequately reflect disease-specific impairments in patients’
quality of life.

Studies conducted in different countries emphasize that
the prevalence of sexual desire, arousal, and orgasm dis-
orders varies from country to country, indicating the po-
tential for significant intercultural differences (10). Studies
conducted in different provinces of Turkiye have yielded
very different results as well. The possible reason for this
is our cities’ cultural and traditional differences. It can be
challenging to predict personal difficulties and their im-
pact on survey results, especially when it comes to ques-
tioning and declaring individual behaviors regarding sex-
uality, which is taboo in our society.

Adolfsson et al. found no significant difference between
weight groups in terms of sexual life satisfaction in both
men and women. At this point, researchers have touched
on the variability of personal expectations regarding
what is required for satisfaction (32). That is, overweight
and obese people have lower expectations about what
is needed for sexual satisfaction than people of normal
weight. Social stigma applied consciously or uncon-
sciously to obese individuals may cause these individuals
to internalize these negative messages and restrict them-
selves from enjoying sexual intercourse.

In our study, we found that sexual desire in men was least
affected by obesity and MetSynd (24). In contrast, orgasm
function and sexual satisfaction scores were 1.5 times low-
er on average, and general satisfaction scores were 2.5
times lower on average. Corona G et al., found hypoactive
sexual desire in 40% of men with MetSynd. They empha-
sized the importance of not only penile perfusion disorder
but also somatized anxiety among the causes of SD (33).

The strength of our study is that men and women were
evaluated together at the same center and with the same
team. The number of studies with this design is quite lim-
ited. The limitations of our study are the small number
of participants in the normal BMI group and the fact that
the participants’ hormonal levels and body images were
not evaluated. Therefore, regardless of the factors con-
sidered in this study, the effects of male and female SD,
obesity-related hormonal imbalance, body image distur-
bance, and low self-perception could not be evaluated.

CONCLUSION

As a result, the relationship between FSD and obesity
with and without MetSynd has been investigated less
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in the literature than ED, and the results are contradic-
tory. The hypothesis that FSD increases with increasing
obesity severity is compatible with our study. In men,
the presence of obesity+MetSynd obesity with and with-
out MetSynd has been associated with ED primarily on
physiological grounds and, in some studies, on psycho-
logical foundations. Our analysis supports this finding. In
our study, while FSD was present in all women, ED was
detected in only 15% of men, which calls into question
the applicability of research in this field and the reliabil-
ity of the participants’ statements (12). Because sexual-
ity is seen as a taboo and a male-dominated activity in
our culture, new studies with similar designs and more
participants are needed to eliminate uncertainties in our
country and in other similar cultures.
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ABSTRACT

Objective: Function loss, for whatever reason, of the graft used
for liver transplantation requires re-transplantation. This study is
an evaluation of all re-transplantations performed at our center.

Material and Method: All liver re-transplantation patients
whose surgeries had been performed at our clinic, whether at an
early or late stage, were included in the study. Demographic in-
formation, details related to the surgery, and complications were
evaluated retrospectively.

Result: From 2018 to 2023, 236 liver transplantations were per-
formed on 228 recipients in our institution. Of these patients, a
total of 18 underwent re-transplantation, 10 of whom were from
external centers and 8 of whom had had their first liver trans-
plantation performed at our center. Of these patients, 12 were
male and é were female, with a mean age of 6.7 years (+4.8) for
pediatric patients and 49 years (£14.32) for adult patients. The
mean weight for pediatric patients was 19.76 kg (+8.86), and for
adult patients it was 70.48 kg (+11.83). The mean body mass in-
dex for pediatric patients was 17.41 kg/m? (+2.84), and for adult
patients it was 22.33 kg/m? (£2.65). Six of these patients under-
went early re-transplantation (7.6+5.4 days) and 12 underwent
late re-transplantation (7.6+5.3 years). In terms of re-transplanta-
tion etiology, primary non-function was prominent for the early
period, while secondary biliary cirrhosis, disease recurrence, and
chronic rejection were detected for the late period. Seven re-
cipients (39%) died during the perioperative period, and 1-year
survival was calculated as 61% in this patient group.

Conclusion: Re-transplantation has high mortality and morbid-
ity rates. Although early re-transplantation seems to overcome

OzZET

Amag: Karaciger transplantasyonu icin kullanilan greftin cesitli
nedenlerle fonksiyon kaybi re-transplantasyonu gerektirmekte-
dir. Bu calismada merkezimizde gerceklestirilen tim karaciger
re-transplantasyon olgular degerlendirilmistir.

Gereg¢ ve Yéntem: Klinigimizde erken ve ge¢ dénem olmak
lzere karaciger re-transplantasyonu yapilan tim hastalar
calismaya dahil edildi. Demografik bilgiler, ameliyatla ilgili
detaylar ve komplikasyonlar retrospektif olarak degerlendiril-
mistir.

Bulgular: 2018'den 2023'e kadar kurumumuzda 228 aliciya 236
karaciger nakli gerceklestirildi. Bu hastalardan 10'u dis merkez-
lerden olmak lizere toplam 18 hastaya re-transplantasyon yapil-
mistir. Bu hastalarin 12'si erkek, 6'si kadin olup, yas ortalamasi
pediatrik hastalarda 6,7 (+4,8), eriskin hastalarda ise 49 (+14,32)
idi; cocuk hastalarin ortalama agirhgi 19,76 kg (+8,86), yetiskin
hastalarin ortalama agirhgr 70,48 kg (+11,83); cocuk hastalarin
ortalama vicut kitle indeksi 17,41 kg/m? (+2,84), yetiskin has-
talarin ise 22,33 kg/m? (+2,65) oldugu belirlendi. Bu hastala-
rin altisina erken retransplantasyon (7,6+5,4 giin), 12'sine ge¢
retransplantasyon (7,6+5,3 yil) uygulandi. Re-transplantasyon
etiyolojisi agisindan erken dénemde primer non-fonksiyon 6n
plana ¢ikarken, gec donemde sekonder biliyer siroz, hastalik
niikst ve kronik rejeksiyon saptandi. Perioperatif dénemde
yedi alici (%39) 6ldi ve bu hasta grubunda 1 yillik sagkalim %61
olarak hesaplandi.

Sonug: Re-transplantasyon ylksek mortalite ve morbidite
oranlarina sahiptir. Erken re-transplantasyon, 6zellikle primer
non-fonksiyon vakalarinda yiksek 6lim oranlarinin Gstesinden
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high mortality rates, especially in primary non-function cases,
organ shortage and the need for living donors are significant
problems.

Keywords: Liver transplantation, chronic graft dysfunction, liver
re-transplantation

geliyor gibi gériinse de, kadavra organ eksikligi ve canli donér
ihtiyact dnemli sorunlardir.

Anahtar Kelimeler: Karaciger nakli, kronik greft disfonksiyonu,
karaciger re-transplantasyonu

INTRODUCTION

Liver transplantation (LT) surgery, which started in the
1960s, has shown an increase in graft and patient survival
and a decrease in complication and mortality rates due
to the improvement of surgical techniques and techno-
logical developments in gastroenterology, endoscopic
procedures, immunology, microbiology, pharmacology
and especially interventional radiology (1, 2).

Graft and patient survival are the most important goals
in LT. The most important factors affecting graft and pa-
tient survival are surgical technique, primary non-function
(PNF), recurrence of primer disease, rejection (acute or
chronic), and bile duct anastomosis complications (3-5).
When the graft is irreversibly severely affected and be-
comes dysfunctional, re-transplantation (Re-Tx) becomes
a life-saving option if the clinical condition of the patient
is appropriate.

For both surgical and medical reasons, liver Re-Tx has a
lower success rate than the initial transplant, and a 1-year
survival rate has been reported to be around 77% for
adult patients and 89% for pediatric patients (6-8). The
worldwide average Re-Tx rate among all liver transplants
varies between 7% and 23% (9).

In this study, liver Re-Tx cases performed at our clinic were ret-
rospectively evaluated, and the results obtained are shared.

MATERIALS and METHODS

Patients who underwent Re-Tx from July 2018 to Febru-
ary 2023 were included in this study. The patient group
was divided into two categories, “early” and “late”, and
their demographic data, etiology of LT (first LT and Re-
Tx), graft type and characteristics, vascular and biliary
anastomosis types, amount of replaced blood during sur-
gery, length of hospital stay, and complications/mortality
were noted. Re-Tx performed within the first month after
LT is defined as early Re-Tx, and Re-Tx performed one
month later is defined as late Re-Tx (10).

Recipient and donor preparation (if a living donor was
used), postoperative immunosuppression treatment, and
long-term patient follow-up were performed according
to clinical protocols (11).

This study was approved by Kog University Ethic Commit-
tee (Date: 21.06.2023, No: 2023.223.IRB1.073).

Statistical analysis

IBM SPSS 21 statistical package program was used for data
evaluation (IBM SPSS Corp., Armonk, NY, USA). As the data
did not follow a normal distribution, median (minimum-max-
imum values) and meanzstandard deviation were provided.
Kaplan-Meier was used for survival statistics.

RESULTS

Between July 2018 and February 2023, 236 LTs were
performed at our center on 228 patients (103 children,
125 adults). Seventeen patients underwent a first Re-Tx
surgery, and one patient underwent a second Re-Tx. Of
these Re-Tx patients, six were female and 12 were male,
and there were 12 pediatric and six adult patients.

The mean age for the pediatric patients who underwent
a Re-Tx was 6.7 years (+4.8), and for adult patients it was
49.08 years (£14.32). The mean weight for pediatric pa-
tients who underwent a Re-Tx was 19.76 kg (£8.86), and
for adult patients it was 70.48 kg (+11.83). The mean body
mass index for pediatric patients was 17.41 kg/m? (+2.84),
and for adult patients it was 22.33 kg/m? (+2.65). Re-Tx
was performed urgently on 6 patients, and electively on
12 patients. All of the six patients who underwent an early
urgent Re-Tx and two of the 12 patients who underwent a
late Re-Tx had had their first LT at our clinic.

The patients’ demographic information, initial transplant
indications, and re-transplantation reasons are detailed in
Table 1. Vascular thrombosis and PNF were the prominent
etiologies in patients who underwent early urgent Re-Tx,
while chronic rejection and secondary biliary cirrhosis were
more common in patients who underwent late surgery.

The mean time between the initial transplant and Re-Tx was
8.3 days (+5.1) for early Re-Tx and 7.7 years (+5.4) for the late
group. Preoperatively, all the cases of the early group and
one patient of the late group were followed in the intensive
care unit. The liver grafts used in Re-Tx included two whole
livers from deceased donors (11%), three split left lateral
segments from deceased donors (16%), one split right lobe
from a deceased donor (5.5%), six living donor left lateral
segments (33%), five living donor right lobes (27%), and 1
living donor left lobe (5.5%). The graft weights were a mean
of 607 g (+436) with a body weight-to-graft weight ratio of
1.6% (+0.6).

Cadaveric allograft vein replacement was performed in two
of the portal vein anastomoses. Hepatic artery anastomo-
sis was performed under a microscope (Leica M530 OHX,
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Table 1: The patients’ demographic information, initial transplant indications, and Re-Tx reasons. The first six

patients are early Re-Tx patients, the others are late Re-Tx patients

Age

Gender

Weight

(Year) (M/F) (kg) BMI (kg/m?) Etiology Reason of Re-Tx
1 48 1 56 18.5 PSC PNF
2 1.5 1 13.1 20.5 Wolcott - Rallison syndrome PNF
3 0.5 2 10.8 19.7 Argininosuccinic acidemia PVT
4 8.5 2 17.6 16.6 Cryptogenic cirrhosis HAT
5 2.5 1 9.9 13.7 Alagille syndrome PNF
6 6 2 20 15.7 Biliary atresia/HPS PV injury/acute liver failure
1 48 1 89.5 26.2 PSC Secondary biliary cirrhosis
2 6 2 22.5 18.9 Primary Hyperoxaluria Sekonder Budd Chiari
3 1 1 30 17.8 Biliary atresia Secondary biliary cirrhosis
4 6.5 2 17.4 15.8 Criggler Najar syndrome Secondary biliary cirrhosis
5 4 1 12.9 14 Biliary atresia Chronic rejection
6 66 1 74 24.2 Alcoholic cirrhosis HCV
7 235 1 64.7 20.9 FAH HBV
8 51 1 75.7 22.1 Wilson/Chronic rejection Chronic rejection
9 58 1 63 22.1 HBV Chronic rejection
10 15 2 33 14.7 Primary Hyperoxaluria Chronic rejection
11 4 1 14 23 Primary Hyperoxaluria Chronic rejection
12 15 1 36 18.6 PFIC Chronic rejection

FAH: Fulminant Autoimmune Hepatitis, HAT: Hepatic Artery Thrombosis, HBV: Hepatitis B Virus, HCV: Hepatitis C Virus, HPS: Hepatopul-
monary Syndrome, PFIC: Progressive familial intrahepatic cholestasis, PNF: Primary non-function, PSC: Primary Sclerosing Cholangitis, PV:
Portal Vein, PVT: Portal Vein Thrombosis, M/F: Male/Female

Table 2: Detailed information about patients who underwent early and late Re-Tx is summarized.

Early Re-tx Late Re-tx
Age (years) 11.2 (£18.2) 25.7 (£23.3)
Weight (kg) 21.2 (£17.4) 44 .4 (£27.2)
BMI (kg/m?) 19.0 (£3.6) 19.9 (£3.9)
Op. Time (minutes) 371 (£122) 516 (£116)
Blood tx (ml) 1379 (£1153) 1445 (£1139)
Re-tx type Deceased full-sized (1) Deceased full-sized (1)

Deceased split LL (2)
Live donor LL (3)

Deceased split right (1)
Deceased split LL (1)
Live donor right (5)
Live donor left (1)
Live donor LL (3)

75.00%

Intraabdominal sepsis (3)

33.30%

Intraabdominal sepsis (2)
Postoperative brain death (1)
Vascular collapse (1)

1-year survival

Reason of mortality

BMI: Body mass index, LL: Left lateral, Op: Operation, Re-tx: Re-transplantation.
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Singapore) using 7-8/0 polypropylene as continuous-inter-
rupted techniques with 5-10x magnification. Double artery
anastomosis was needed in two patients. The biliary recon-
struction was completed with duct-to-duct in two adult cas-
es and Roux-en-Y hepaticojejunostomy in other cases.

The mean operation time for all patients was 467 (+134)
minutes, and the mean blood transfusion requirement
was 1422 (+£1102) ml/m2. Detailed information on the pa-
tients is summarized in Table 2.

The one-year survival rate was 61.1%, with rates of 33.3%
for early and 75% for late Re-Tx. All mortalities were
seen in the early perioperative period. The reasons for
the mortalities were intraabdominal sepsis in five cases,
postoperative brain death in one case, and hemodynam-
ic instability and vascular collapse in one.

As for surgical complications, spontaneous intestinal per-
foration was seen in three patients, diaphragmatic hernia
in one, portal vein stenosis in two, and hepatic artery ste-
nosis in one during the early postoperative period. During
the late period, bile duct anastomosis stenosis was seen
in two patients, PTLD in one, and osteomyelitis in another.

The average length of hospital stay for surviving patients
was 31.3 days (£24.7), and the mean follow-up period was
2.5 years (+1.3).

DISCUSSION

Liver Re-Tx, which was first applied in 1981, has devel-
oped over the years and success rates have increased. As
a result, the need for Re-Tx has decreased and survival
rates of Re-Tx have increased. 5-year survival rates have
been reported to vary between 60% and 80% (6-8). Re-Tx
rate after the first LT varies between 7% and 23% accord-
ing to different sources (9, 12, 13).

Re-Tx performed within the first month after LT is defined
as early Re-Tx, while Re-Tx performed after one month is
called late Re-Tx (10). The most common causes of early
Re-Tx are primary non-function and vascular complica-
tions, whereas disease recurrence and biliary complica-
tions are the most common causes of late Re-Tx (14, 15).

Both technical and medical problems increase morbidity
and mortality in Re-Tx and have a higher complication
rate compared to initial LT (6). The combination of ad-
hesions and fibrosis caused by previous operations, the
length and quality of the remaining inferior vena cava,
hepatic artery, portal vein and bile ducts, and portal hy-
pertension caused by previous operations may particu-
larly increase the rates of bleeding and complications (16,
17). However, elective surgery in late Re-Tx cases, espe-
cially those performed with a living donor, leads to more
satisfactory haemodynamic and metabolic control (9).

Although early Re-Tx does not have many of the same
surgical challenges, metabolic and haemodynamic prob-
lems in emergency LT may lead to complications. There-
fore, although early Re-Tx has a shorter operative time,
for patient-related reasons, mortality is higher than in pa-
tients who undergo early Re-Tx (9, 18, 19).

In some cases, depending on the severity of graft liver
necrosis, the metabolic and haemodynamic status of the
recipient may deteriorate. This is caused by cytokines
and vasoactive agents released from the necrotic liver
into the systemic circulation. This clinical picture, also
known as “Toxic Liver Syndrome”, may lead to multior-
gan dysfunction (20). In such patients, graft hepatecto-
my may be necessary to remove the toxic liver from the
body. This allows time for the patient to undergo Re-Tx.
In the an-hepatic period, the patient is supported with
plasma exchange and haemodiafiltration/haemodialysis
and monitored in the intensive care unit (21). One of our
patients required graft hepatectomy. The “an-hepatic
period” lasted approximately 18 hours and the patient
benefited from liver Re-Tx.

In continents where organ donation is low, such as Central
Asia and the Far East, deceased donor organ restrictions
affect the survival of patients requiring urgent Re-Tx. Ac-
cording to the data from the Turkish Ministry of Health, the
organ donation/brain death rate in 2022 is around 16.8%
(22). Due to insufficient organ donations, living donor LT be-
comes mandatory, especially in cases requiring urgent Re-
Tx. The willingness of family members to donate organs for
a second living donation, finding a suitable donor and pre-
paring the donor may cause significant time loss. In cases of
acute liver failure with severe haemodynamic and metabolic
problems, lost hours increase patient mortality.

In our clinical experience, when emergency Re-Tx is
planned with a living donor, the time required to com-
plete the investigations is 4 hours, but the actual time
loss depends on the decision of the family and the vol-
untary donation of the living organ. In two cases in which
emergency surgery was required from living donors, one
case resulted in postoperative brain death due to de-
layed preparations, and the other case resulted in early
postoperative death due to haemodynamic instability
and metabolic problems.

One of the most important disadvantages of this study
is its retrospective and single-center design. Also, the
sample size of the study is too small to allow a statistical
comparison. Nevertheless, the results of the study pro-
vide valuable information for liver Re-Tx.

CONCLUSION

Re-Tx has a higher mortality and complication rate com-
pared to initial LT especially in emergency Re-Tx cases.
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The scarcity of organ donations and the need for living
donors cause loss of time and seem to be the most im-
portant mortality factors. In late Re-Tx cases, despite sur-
gical technical difficulties, metabolic and haemodynamic
stabilization of the patient and planning the operation
under elective conditions result in positive outcomes. Re-
Tx with a living donor is advantageous due to appropri-
ate timing and patient preparation.
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ABSTRACT

Objective: Bronchiectasis is defined as the irreversible dilation
of the large and smaller airways. This study is a retrospective
data analysis of patients with localized bronchiectasis who un-
derwent anatomical resection at our institution. The aim of the
study was to detect quality of life improvements after lung resec-
tion in localized bronchiectasis patients.

Material and Method: 68 patients were evaluated between the
years 2001 and 2019. Patient demographics, pathological data,
preoperative period, Bronchiectasis Severity Index (BSI) score,
and long-term outcomes were reviewed. We selected patients
who had undergone anatomical resection. Cases of unrelated
deaths or of lost data during the follow-up period were excluded.

Result: The median age was 26, and the female and male ratio
was nearly even. Pediatric patients are defined as individuals un-
der the age of 17 and 26 patients were in the pediatric group.
The preoperative BSI score was calculated on each patient.
Seven patients had expected high readmission rates and high
mortality rates, according to their high BSI score, but after the
surgery period none of those patients needed to be re-hospi-
talized due to bronchiectasis. 14 patients had VATS procedures
and 54 patients were operated on via thoracotomy. The average
postoperative hospital stay was 13 days for all patient groups.
Patients who had had VATS stayed in the hospital for eight days,
but those who had had open surgery remained for 14 days
(p=0.167). Based on the subgroup analysis, it was observed that

OZET

Amag: Bronsiektazi, blylk ve kiclik hava yollarinin geri déni-
simsuz olarak genislemesi olarak tanimlanir. Bu calismada, ana-
tomik rezeksiyon uygulanmis lokalize bronsiektazi tanili hastala-
rin retrospektif veri analizi yapilmistir. Calismanin amaci, lokalize
bronsiektazi hastalarinda akciger rezeksiyonu sonrasi yasam kali-
tesindeki iyilesmeyi belirlemektir.

Gereg ve Yontem: 2001 ile 2019 yillan arasinda 68 cerrahi has-
tanin degerlendirmesi yapilmistir. Hastalarin demografik verileri,
preoperatif dénem Bronsiektazi siddet indeksi (BSI) skoru he-
saplanmis, postoperatif erken dénem sonuglar ve uzun dénem
cerrahi sonuclar incelenmistir. Bronsiektazi nedeniyle anatomik
rezeksiyon geciren hastalar calismaya dahil edilmistir. Bronsiek-
tazi diginda sebeplerle 6len hastalar ve takip stresinde verilerine
ulagilamayan hastalar ¢alisma digi birakilmistir.

Bulgular: Ortalama yas 26 olup, kadin ve erkek orani arasinda
anlamli fark izlenmedi. Pediatrik yas grubu 17 yas alti hastalar
olarak kabul edildi ve 26 hasta bu grupta degerlendirildi. Pediat-
rik grup 26 hastadan olusmaktaydi. Her bir hasta icin preoperatif
BSi skoru hesaplandi. Yiksek oranda tekrar hastaneye yatis ve
yliksek mortalite oranlar beklenen yedi hastada, yiiksek BSI sko-
runa ragmen ameliyat sonrasi dénemde bu hastalarin hicbirinin
bronsiektazi nedeniyle yeniden hastaneye yatisa ihtiyac duyma-
digi goruldi. 14 hasta video yardimli torakostopik cerrahi ile ve
54 hasta torakotomi ile opere edildi. Tim hasta grubunda orta-
lama ameliyat sonrasi hastanede kalis stiresi 13 glin olup, VATS
islemi uygulanan hastalarda bu sure sekiz giin, acik cerrahi uygu-
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patients with a severity score of nine or higher experienced in-
creased complication rates (p=0.35).

Conclusion: Even for patients with a high BSl score, surgery is a
reliable option if clinical parameters are compatible. BSI shows
the predictive value of postoperative complications. Patients
should be evaluated in multidisiplinary centers. In making sur-
gical decisions, experienced pulmonologists and thoracic sur-
geons are needed so that the best time for surgery is decided
upon.

Keywords: Bronchiectasis, thoracic surgery, VATS, Bronchiecta-
sis severity index score

lanan hastalarda ise ortalama 14 gin olarak bulundu (p:0,167).
Alt grup analizine gére, BSI skoru dokuz veya daha yiiksek olan
hastalarda postoperative erken komplikasyon oranlarinin arttigi
g6zlemlendi (p:0,35).

Sonug: Yiiksek BSi skoruna sahip hastalarda bile, klinik paramet-
reler uygunsa cerrahi glivenilir bir secenektir. Bronsiektazi siddet
indeksi, ameliyat sonrasi komplikasyonlarin tahmin edilmesinde
dngori degerine sahiptir. Hastalar multidisipliner merkezlerde
degerlendirilmelidir. Cerrahi karar verme slrecinde deneyimli
g6gus hastaliklari hekimleri ve g6gus cerrahlarina ihtiyag vardir.

Anahtar Kelimeler: Bronsektazi, g&gus VATS,
Bronsiektazi siddet indeks skoru

cerrahisi,

INTRODUCTION

Bronchiectasis is a chronic lung disease characterized
by recurrent airway infections and inflammation, result-
ing in irreversible structural damage to the small airways
and often affecting the surrounding lung parenchyma.
In 1819, Theophile Hyacinte Laennec provided the first
clinicopathological description of bronchiectasis based
on the case of a 72-year-old woman who died after ex-
periencing chronic recurrent productive cough and he-
moptysis (1). Autopsy findings revealed the presence of
saccular bronchiectasis in the pulmonary parenchyma (2).

Advancements in non-invasive diagnostic methods
have facilitated the identification of bronchiectasis in
patients with asymptomatic clinical progression. Com-
puted tomography (CT) features of bronchiectasis in-
clude bronchial dilatation, with a bronchioarterial ratio
greater than 1 (presumably comparing the internal air-
way lumen to the adjacent pulmonary artery). Other in-
direct CT signs of bronchiectasis involve bronchial wall
thickening, mucus impaction, and a mosaic perfusion
pattern in the lung parenchyma (2). However, surgical
intervention is typically recommended for patients who
exhibit clinical symptoms (3).

Regarding recurrent pulmonary infections in the prog-
ress of bronchiectasis, developing countries remain at
high risk. Despite this fact, children in developed coun-
tries with cystic fibrosis remain at high risk (4-8). The most
commonly known pathologies are idiopathic, post-re-
current infection, immunodeficiency, chronic obstructive
pulmonary disease, connective tissue disease, allergic
bronchopulmonary aspergillosis, primary ciliary dyski-
nesia, asthma, non-TBC mycobacteria (9). The number
of new patients currently under any stage of treatment
is not definite. The patient count has risen over the last
few years according to global statistics. Bronchiectasis
can exist in any individual group. However, it general-
ly occurs in childhood during the pre-antibiotic period
(10). Recent evidence shows that bronchiectasis dispro-
portionately affects women and older individuals and
may be contributing to an increasing healthcare burden.

Age-standardized incidence has declined from 13.9 per
100,000 persons in 2007 to 10.6 per 100,000 persons in
2017 (an average decline of 2.7% per year). This decline
was steeper among men (15.6 per 100,000 in 2007 to 9.9
per 100,000 in 2017, an average decline of 4.4% per year)
than women (12.4 per 100,000 in 2007 to 11.2 per 100,000
in 2017, an average decline of 1.0% per year), and the
age-standardized incidence rate of bronchiectasis in
women was slightly higher than that of men in 2017 (11).

The presence of sputum production alone or isolation of
a pathogen without clinical signs of active infection is not
always an indication for antibiotic treatment. The absence
of clinical signs and symptoms, production of sputum, and
isolation of pathogen microorganisms is not always an indi-
cation of antibiotic treatment. In cases of high fever, short-
ness of breath, or clinical deterioration, empiric antibiotic
treatment should be started and continued for at least 14
days, after sending the sputum culture of optimal antibiot-
ics. Antibiotics are used when the clinical picture deterio-
rates as demonstrated by an increased cough or sputum
production, high fever, shortness of breath, and hemopty-
sis. Treatment should be started empirically (immediately
after the sputum sample is sent for microbiological analysis)
based on the previous isolation and continue for 14 days.
Due to recommendations and rising antibiotic resistance,
we do not advise starting ‘routine’ antibiotherapy (12).

The most commonly accepted surgical indication for sur-
gery is resistance to medical treatment. Surgical resec-
tion must be considered after running out of all conser-
vative treatment options, but in some cases like periodic
or massive hemoptysis, proceeding to surgical resection
can be a more suitable option. For patients in high-risk
groups, intensive hospital care and bronchial artery em-
bolization should be considered (13). Surgical treatment
may be considered for certain patients with bilateral lo-
calized bronchiectasis. All types of pulmonary resections
can be conducted on patients with the right types of
clinical progress. The most commonly seen area is the
left lower lobe (14). The modern era of thoracic surgery
dictates video-assisted thoracic surgery (VATS) on most
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patients with suitable surgical conditions. In this study,
there are patients who underwent a VATS procedure (15).

This article evaluates the clinical severity of surgery-candi-
date patients with bronchiectasis using the Bronchiectasis
Severity Index (BSI). It also examines early complication
rates and long-term outcomes in surgically treated patients.

MATERIALS and METHODS

In this article, we selected 68 patients who were operated
on at the Department of Thoracic Surgery, Istanbul Uni-
versity, School of Medicine, from 2001 to 2019 to deter-
mine clinical changes in a follow-up period of at least two
years. The study was approved by the Local Human Ethics
Committee (Date: 14.04.2023, No: 8). All patients under-
went preoperatively a series of clinical and radiological
tests. Complete medical background, presence of cystic
fibrosis, family history, incidence of pulmonary infections
and antibiotic usage per year collected from all patients.
Dynamic respiratory function tests were performed for
all patients, and in selected patients, quantitative perfu-
sion tests were done to predict the results of surgery. We

Table 1: Bronchiectasis Severity Index (BSI)

performed high resolution computerized tomography on
each patient. Bronchoscopy was performed on each pa-
tient by pulmonology specialists. The multifactorial bron-
chiectasis severity index was calculated preoperatively to
determine the average severity of planned surgery pa-
tients: the Bronchiectasis Severity Index (BSI).

The BSI corresponds to a scale that evaluates the severity
and prognosis of NCFB by analyzing nine parameters/
variables: age, body mass index (BMI), FEV1% predict-
ed, hospitalization and exacerbations before the study,
degree of dyspnea, chronic colonization by P. aeruginosa
and other microorganisms and radiological extension of
the disease. The BSI score is shown in Table 1. Clinical
parameters were calculated according to the BSI scoring
system, and one to four-year mortality and hospitalization
rates are shown on Table 2.

Before surgery, all patients had strict pulmonary exer-
cise periods. Antibiotherapy were used according to the
“British Thoracic Society Bronchiectasis (non-CF) Guide-
line Group, British Thoracic Society guideline for non-CF
bronchiectasis” (11).

Bronchiectasis Severity Index Parameter Score Description
Age (years) 0 <50

2 50-69

4 70-79

6 >80
Body Mass Index (kg/m?) 2 Less than 18.5

0 18.5-25

0 26-29

0 >30
FEV1 (%) 0 >80

1 50-80

2 30-49

3 <30
History of previous hospital admission 0 None

5 Present
Exacerbations before study (times) 0 0

0 1-2

2 >3
mMRC dyspnea score 0 1-3

2 4

3 5
Pseudomonas colonization 0 Absent

3 Present
Colonization with other microorganisms 0 Absent

1 Present
Radiological severity 0 <3 lobes
(bronchiectasis present on lobes) 1 >3 lobes

FEV1: Forced expiratory volume in 1 second, mMRC: Modified Medical Research Council
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Table 2: Severity of bronchectasis (BSI score) and one
year outcomes

Mild (0-4)

0-4 Mild Bronchiectasis 0-2.8
Moderate (5-8) 0.8-4.8
Severe (>9) 7.6-10.5

BSI: Bronchiectasis severity index

The surgical technique differs from patient to patient.
However, if available we prefer the VATS technique. In the
VATS patient group, we prefer uniportal and bi-portal sur-
gery if viable. Segmentectomy, lobectomy, and pneumo-
nectomy were performed in all cases because of the selec-
tion nature of anatomically limited disease. Early mortality,
morbidity, and late mortality were noted. Patients with lost
data in the follow-up period, those who had an unrelated
cause of death, and patients with a secondary unrelated,
medically deteriorating disease were excluded as well as
patients with cystic fibrosis due to the nature of dissemi-
nated lung involvement. We also excluded patients with
detected pulmonary foreign bodies. During the preoper-
ative period, both rapid invasive and non-invasive sputum
collection methods revealed no evidence of pathogenic
bacterial growth. Cardiovascular anesthesiology special-
ists evaluated all patients preoperatively for clinical status
and general anesthesia risks. Left-side selective intubation
was applied to all patients for selective lung ventilation
and to prevent aspiration on the non-diseased side.

Statistical analysis

Statistical analysis was conducted using IBM SPSS ver-
sion 26.0 for Windows (IBM Corp., Armonk NY, USA).
Descriptive data were presented as median + standard
deviation (SD), median (min.-max.), number, and fre-
quency. The distribution of variables and their adher-
ence to a normal distribution were assessed using the
Kolmogorov-Smirnov test. Group comparisons were
performed using Student’s t-test. Pearson correlation
analysis was employed to evaluate the relationship be-
tween variables. Receiver operating characteristic (ROC)
analysis was employed to determine the optimal cut-off
values. A significance level of p<0.05 was used to de-
termine statistical significance. Sensitivity and specificity
analyses were performed for the platelet-to-lymphocyte
ratio (PLR) using three different cut-off values, aiming to
identify the values that maximize specificity and sensitiv-
ity. The primary focus of the survival analysis was over-
all survival (OS), defined as the time interval from the
date of initial surgery to the date of death. IBM SPSS
version 21 was used for the statistical analyses. Group
relationships based on categorical variables were as-
sessed using the %2 test. The Kaplan-Meier method
was employed to compute the OS of the groups. Cox
regression analysis was used to analyze the impact of
factors on OS and calculate the hazard ratio with a 95%
confidence interval.

RESULTS

The age range was 5-63 with a median age of 26 (+15.62)
years. A total of 68 patients were evaluated and classified
by declaration; 37 were male and 31 were female. Body
mass index values were 21 (x5.05) with a minimum of 13
and a maximum of 32.3. The patients were divided into
two groups, adults (n=42) and children (n=26). The lower
FEV1 ratio observed in the pediatric group compared to
the adult group might suggest a potential greater impact
of bronchiectasis on the pediatric group. However, it is
important to note that this difference did not indicate a
statistical significance. Among all the patients, 8 (11.8%)
patients had shortness of breath, but according to the
mMRC scoring system, none of the patients reached
more than 3 points on the dyspnea score. 21 patients
(30.9%) demonstrated sputum presence but, according
to the surgical selection criteria, none of the patients had
more than 50 ml of sputum daily. Eleven patients (16.2%)
had no history of antibiotic usage due to lower airway in-
fections, and 15 patients (22%) had a non-anti-tuberculo-
sis type of antibiotherapeutics. 37 patients had a history
of antibiotic usage due to lower airway infections and 37
patients (54%) had a hospitalization history due to lower
lobe infections. Even though all patients were negative
for acid-resistant staining on sputum, 5 (7.4%) had a his-
tory of anti-TB antibiotics. No pathogenic microorgan-
isms, including Pseudomonas, were detected in the mul-
tiple sputum cultures conducted before the operation. 19
patients (27.9%) had a history of minor hemoptysis, and
no patient had a history of massive hemoptysis.

According to BSI, 29 patients (42.6%) got 0 to 4 points,
which showed mild bronchiectasis, 32 patients (47.1%)
got BSI score 5 to 9 points, showing moderate bronchi-
ectasis and seven patients (10.3%) had 10 plus points
which was described as severe bronchiectasis. Four pa-
tients (5.9%) underwent embolization due to recurrent
hemoptysis. Fourteen patients (20.6%) had a VATS proce-
dure and 54 (79.4%) were operated on via thoracotomy.
Resection types and ratios are shown in (Table 3). Three
patients underwent thoracomyoplasty due to lung ex-
pansion insufficiency and one patient needed plication
due to complications related to diaphragmatic paralysis.
All these surgical interventions were performed in the
early postoperative period.

The mean postoperative hospital stay was 13 (£11) days
for all patient groups. VATS patients spent 8 days in the
hospital, and open surgery patients were there for 14.89
days (p:0.167). Patients with higher BSI score had a lon-
ger hospital stay. The median hospital stay for higher and
lower scored patients was 22.7/12.4 (p:0.002). No patients
experienced mortality within 30 days after surgery. Out
of the 24 patients, 22 developed intrathoracic complica-
tions, while two patients developed postoperative atrial
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Table 3: Distribution of the study group according to the resection type

Resection type n %
Left sided resections
Left upper lobectomy 4 5.9
Left lower lobectomy 25 36.8
Lingulectomy 8 11.8
Left common basal segmentectomy 4 5.9
Left pneumonectomy 4 5.9
Left trisegmentectomy 1 1.5
Right sided resections
Right upper lobectomy 3 4.4
Right lower lobectomy " 16.2
Right middle lobectomy 7 10.3
Right pneumonectomy 1 1.5
Total 68
DISCUSSION

Table 4: Major intrathoracic and extrathoracic
complications

Complications n %
Acute miyocardial 2 2.9
infarction

Empyema 4 5.9
Prolonged air leak 4 5.9
Pleural effusion 1 1.5
Pneumonia 9 13.2
Wound infection 4 5.9
Total 24

fibrillation, which was effectively managed with medi-
cal intervention within the first 48 hours. No significant
differences were found between the gender groups on
complications (p=0.47). Major intrathoracic and extratho-
racic complications are listed on table (Table 4). The most
common postoperative complications were pneumonia
(5.9%), local wound infection (5.9%), and prolonged air
leak (5.9%). No patient reported late-period readmission
and surgery-requiring complications. The median fol-
low-up period was 147 months (Least follow up period
mentioned). According to subgroup analysis, if the sever-
ity score is nine or higher, patients are faced with higher
complication rates (p=0.035). No disease-related mortal-
ity occurred during the follow-up period. Seven (10.3%)
patients had severe bronchiectasis during the preopera-
tive clinical approach according to BSI, but after surgery,
none of those patients were reported as having mortality
or re-hospitalization due to bronchiectasis.

In our study, there were no differences in the overall fol-
low-up period, VATS/open surgery ratios, and median
hospital stay days. Male gender tended to be slightly
younger although this age difference did not reach sta-
tistical significance. According to the WHO, average BMI
values are 27.8 kg/m? for both gender but in our study,
they were 21 (£5.05) kg/m2. This may be due to recurrent
infectious periods of the patient’s lifespan. The BSI score
is an accepted scoring system for clinical severity. The
scoring system anticipated that patients with more than
9 points (indicating severe bronchiectasis) would have
hospitalization rates of up to 52.6% within one year. How-
ever, in our study, no readmissions were observed within
the one-year period. Nonetheless, in our study, we found
that a higher BSI score was associated with increased
early postoperative complications and a longer hospital
stay. Differences between adult and pediatric patients on
FEV1 ratios were not statistically significant but the over-
all adult population had higher rates of FEV1 ratios.

Despite pediatricterm lung infections becoming less
and less common, bronchiectasis incidence is expected
to rise due to improvements in chest imaging and diag-
nostic testing, plus improvements in thoracic surgical
methods leading to more minimally- invasive surgery.
Likewise we prefer the VATS technique for all viable pa-
tients. However in some cases, considering the general
anesthesia period, extensive adhesions, and VATS com-
plications, open surgery is still a reliable and consider-
able model.

In our study, median hospital stays for VATS and thora-
cotomy procedures were statistically not significant, but
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overall they were longer than other studies in the litera-
ture Alban et al. reported that the main hospital stays for
both groups were four to five days. This may be attribut-
ed to the fact that bronchiectasis patients experienced
more prolonged early postoperative complications (17).

Accordingly to previous studies, we recommend that
bronchiectasis patients being considered for surgery
should undergo examination and be assessed by ex-
perienced thoracic surgeons and chest disease special-
ists (18,19). In the British Thoracic Surgery Guideline for
Bronchiectasis, surgical treatment is described as lacking
high-quality randomized control studies, and the advan-
tages of surgery over conservative management remain
unclear. Additionally, there is a reporting bias evident in
the available case series.

CONCLUSION

In this research, our objective was to assess postopera-
tive complications in bronchiectasis surgery using the BSI
scoring system, which delineates clinical severity. Surgi-
cal intervention and patient evaluation are anticipated to
yield optimal surgical outcomes.

Ethics Committee Approval: This study was approved by Is-
tanbul Faculty of Medicine Clinical Research Ethics Committee
(Date: 14.04.2023, No: 8).

Informed Consent: Written informed consent was obtained.
Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- S.D., A.S.;
Data Acquisition- S.D., A.S.; Data Analysis/Interpretation- B.O,,
M.K., S.A.T,; Drafting Manuscript- S.D., A.S.; Critical Revision of
Manuscript- B.O., MK., S.A.T; Final Approval and Accountabi-
lity- S.D., AS.,B.O, MK, SAT

Conflict of Interest: The authors have no conflict of interest to
declare.

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

REFERENCES

1. Cole PJ. Inflammation: a two-edged sword-the model of
bronchiectasis. Eur J Respir Dis Suppl 1986;147:6-15.

2. Reynolds HY. President’s address: R.T.H. Laénnec, M.D.-
~clinicopathologic observations, using the stethoscope,
made chest medicine more scientific. Trans Am Clin
Climatol Assoc. 2004;115:1-29.

3. Barker AF, Bardana EJ Jr. Bronchiectasis: update of an orphan
disease. Am Rev Respir Dis 1988;137(4):969-78. [Crossref]

10.

1.

12.

15.

16.
17.

18.

19.

Chang AB, Masel JP, Boyce NC, Wheaton G, Torzillo PJ.
Non-CF bronchiectasis: clinical and HRCT evaluation.
Pediatr Pulmonol 2003;35(6):477-83. [Crossref]

Fleshman KJ, Wilson JF, Cohen JJ. Bronchiectasis in Alaska
Native children. Arch Environ Health 1968;17(4):517-24.
[Crossref]

Singleton R, Morris A, Redding G, Poll J, Holck P,
Martinez P, Kruse D, et al. Bronchiectasis in Alaska Native
children: causes and clinical courses. Pediatr Pulmonol
2000;29(3):182-7. [Crossref]

Edwards EA, Asher M, Byrnes CA. Paediatric bronchiectasis
in the twenty-first century: experience of a tertiary
children’s hospital in New Zealand. J Paediatr Child Health
2003;39(2):111-7. [Crossref]

Gao YH, Guan WJ, Liu SX. Aetiology of bronchiectasis
in adults: a systematic literature review. Respirology
2016;21(8):1376-83. [Crossref]

Goeminne PC, Hernandez F, Diel R, Filonenko A, Hughes
R, Juelich F, et al. The economic burden of bronchiectasis -
known and unknown: a systematic review. BMC Pulm Med
2019:19(1):54. [Crossref]

Phua HP, Lim WY, Ganesan G, Yoong J, Tan KB,
Abisheganaden JA, Lim AYH. Epidemiology and economic
burden of bronchiectasis requiring hospitalisation in
Singapore. ERJ Open Res 2021;7(4):00334-2021 [Crossref]
MC, Bilton D, Hill AT. British Thoracic
Society guideline for non-CF bronchiectasis. Thorax
2010;65Suppl1:i1-58. [Crossref]

Halezeroglu S, Okur E. Thoracic surgery for haemoptysis in
the context of tuberculosis: what is the best management
approach? J Thorac Dis 2014;6(3):182-5.

Agasthian T. Results of surgery for bronchiectasis and
pulmonary abscesses. Thorac Surg Clin 2012;22(3):333-44.
[Crossref]

Baysungur V, Dogruyol T, Ocakcioglu |, Misirlioglu A,
Evman S, Kanbur S, et al. The Feasibility of Thoracoscopic
Resection in Bronchiectasis. Surg Laparosc Endosc
Percutan Tech 2017;27(3):194-6. [Crossref]

Costa JC, Machado JN, Ferreira C, Gama J, Rodrigues C.
The Bronchiectasis Severity Index and FACED score for
assessment of the severity of bronchiectasis. Pulmonology
2018:52173-5115(17)30154-9.

Alban J, Kennedy K, Hulbert A, Lighter M, Pasquinelli M,
Rubinstein |, et al. Surgery for early-stage lung cancer
with video-assisted thoracoscopic surgery versus open
thoracotomy: A narrative review. Semin Oncol 2022:50093-
7754(22)00052-5.

Imam JS, Duarte AG. Non-CF bronchiectasis: Orphan
disease no longer. Respir Med 2020;166:105940. [Crossref]
GuerraMS, Miranda JA, Leal F, Vouga L. Tratamento cirirgico
das bronquiectasias [Surgical treatment of bronchiectasis].
Rev Port Pneumol 2007;13(5):691-701. [Crossref]

Corless JA, Warburton CJ. Surgery vs non-surgical
treatment for bronchiectasis. Cochrane Database Syst Rev
2000;2000(4):CD002180. [Crossref]

Pasteur


https://doi.org/10.1164/ajrccm/137.4.969
https://doi.org/10.1002/ppul.10289
https://doi.org/10.1080/00039896.1968.10665274
https://doi.org/10.1002/(SICI)1099-0496(200003)29:3<182::AID-PPUL5>3.0.CO;2-T
https://doi.org/10.1046/j.1440-1754.2003.00101.x
https://doi.org/10.1111/resp.12832
https://doi.org/10.1186/s12890-019-0818-6
https://doi.org/10.1183/23120541.00334-2021
https://doi.org/10.1136/thx.2010.136119
https://doi.org/10.1016/j.thorsurg.2012.04.008
https://doi.org/10.1097/SLE.0000000000000408
https://doi.org/10.1016/j.rmed.2020.105940
https://doi.org/10.1016/S2173-5115(07)70363-9
https://doi.org/10.1002/14651858.CD002180

[STANBUL

UNIVERSITY
PRESS

RESEARCH / ARASTIRMA
DOI: 10.26650/IUITFD.1351897
Ist Tip Fak Derg 2024 / J Ist Faculty Med 2024

THE MANAGEMENT STRATEGIES IN THE PLACENTA ACCRETA
SPECTRUM IN TERTIARY CENTERS IN TURKIYE

TURKIYE'DEKI UCUNCUL MERKEZLERDE PLASENTA AKRETA SPEKTRUMUNUN

YONETIM STRATEJILERI

Selim BUYUKKURT' @, Rauf MELEKOGLU?

. Irem HATIPOGLU!

'Cukurova University, Faculty of Medicine, Department of Obstetrics and Gynecology, Adana, Turkiye

2inéni University, Faculty of Medicine, Department of Obstetrics and Gynecology, Malatya, Turkiye

ORCID IDs of the authors: S.B. 0000-0003-0572-254X; R.M. 0000-0001-7113-6691; I.H. 0000-0003-2800-9982

Cite this article as: Blytikkurt S, Melekoglu R, Hatipoglu I. The management strategies in the placenta accreta spectrum in tertiary cen-
ters in Turkiye. J Ist Faculty Med 2024,87(1):43-53. doi: 10.26650/IUITFD.1351897

ABSTRACT

Obijective: To determine the differences and consensus points
in managing patients with placenta accreta spectrum (PAS) dis-
order in a nationwide survey.

Material and Method: Forty-seven items were asked via an
online survey. Seventy-seven percent responded to the survey
(37/48). Consensus/strong consensus was predefined as 75%-—
89% (28-33/37)/>90% (>34/37) of panelists agreeing on an answer.

Result: In a few areas, consensus or strong consensus was
achieved. These are the absence of interventional radiology
(89.2%) and cell-saver in the institution (94.6%), a rare selection of
magnetic resonance (83.8%), and frequent use of transvaginal so-
nography (94.6%) as an adjuvant diagnostic tool. Penetrative sex-
ual intercourse is prohibited (78.4%); perineal shaving (81.1%) and
rectal enema (94.6%) are not used; general anesthesia (75.7%) is
the preferred technique; hypothermia control (97.3%) is not omit-
ted; and administration of oxytocin (75.7%) is similar to routine ce-
sarean section; vascular injuries are managed by vascular surgeons
(78.4%); gynecologic oncologists are not a regular part of the sur-
gical team (86.5%); routine insertion of a central venous cannula
(78.4%) is not considered and placement of an abdominal drain
(89.2%) is usually performed. Surgery is often performed through
a median abdominal incision (83.8%), and a total hysterectomy
(81.1%) is chosen. Routine hypogastric artery ligation (91.9%) is
not performed. In the postoperative period, the patients are al-
lowed to have early mobilization (91.9%) and oral intake (83.8%).
They are habitually discharged on the 3rd-4th postoperative day
(75.7%). Psychiatric needs are often neglected (94.6%).

Conclusion: These consensus points could help obstetricians
manage this complicated condition. These results also demon-

OZET

Amag: Plasenta akreta spektrumunun (PAS) yonetimindeki ortak
ve farkli yaklagimlarin ulusal capta bir anket ¢alismasiyla belir-
lenmesi.

Gere¢ ve Yéntem: Cevrim ici bir anket ile 47 soru yoneltildi.
Katilimeilarin %77'si ankete cevap verdi (37/48). Katilimcilarin ce-
vaplarinda uyum igin %75-89 (28-33/37), kuvvetli uyum igin > %90
(>34/37) fikir birligi arandi.

Bulgular: Az sayida konuda uyum ve kuvvetli uyum saglanabil-
di. Bunlar girisimsel radyoloji imkani olmamasi (%89,2), hicre
kurtarici olmamasi (%94,6), manyetik rezonansin nadiren kul-
lanilmasi (%83,8), yardimci goriintiileme yéntemi olarak siklikla
transvajinal sonografi (%94,6) kullaniimasidir. Penetran cinsel
iliskinin yasaklanmasi (%78,4), perine trasl (%81,1) ve lavman
kullanilmamasi (%94,6), genel anestezi kullaniimasi (%75,7),
hipotermi kontrolinin ihmal edilmemesi (%97,3), oksitosi-
nin sezaryende kullanilan dozda uygulanmasi (%75,7), damar
yaralanmalarinda damar cerrahisinden yardim alinmasi (%78,4),
jinekolojik onkoloji uzmanlarinin ameliyatlara rutin olarak
cagrilmamasi (%86,5), santral vendz kateterin rutin olarak ru-
tin olarak takilmamasi (%78,4) ve ameliyat bitiminde genellikle
dren konulmasi (%89,2) ise diger noktalardir. Katilimcilar arasin-
da insizyon tercihi genellikle orta hat kesidir (%83,8) ve ameliyat
sekli total histerektomidir (%81,1). Ameliyat sonrasi dénemde
hastalarin hareket etmesi (%91,9) ve beslenmesi (%83,8) kisit-
lanmamaktadir. Genellikle ameliyat sonrasi 3.-4. glnlerde
taburcu edilmelerine (%75,7) karar verilmektedir. Psikiyatrik ih-
tiyaclari genellikle ihmal edilmektedir (%94,6).

Sonug: Goris birligi elde edilen noktalar bu karmasik sorunun
yonetiminde dogum hekimlerine yardimei olabilir. Bu sonuglar
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strate the need for evidence-based data for implementing
proper treatment strategies for PAS disorder. Future research is
sought for these points.

Keywords: Perinatology, placenta accreta, postpartum hemor-
rhage, surveys and questionnaires

ayni zamanda PAS'in dogru yénetimi icin kanita dayali bilgi aci-
gini ortaya koymaktadir. Bu konular icin gelecekte yapilacak ca-
lismalara ihtiyag vardir.

Anahtar Kelimeler: Perinatoloji, plasenta akreta, postpartum
kanama, anket

INTRODUCTION

The placenta accreta spectrum (PAS) disorder is an iat-
rogenic disease and an essential risk factor for maternal
health. Currently, the incidence of the disease is reported
as 3in 1000, and the mortality may be as high as 6-7% (1).
As the denominator of maternal mortality is 100,000, the
estimated number of maternal deaths due to PAS disorder
may be as high as 18 in 100,000 deliveries. The morbidity
and mortality could be lowered significantly by antenatal
diagnosis and proper management (2). The “centers of ex-
cellence” briefly define the hospitals where the multi-disci-
plinary, experienced clinical staff and supporting facilities
are present. The management of these cases in the cen-
ters of excellence is praised, but the minimum require-
ments for defining these centers and the level of clinical
expertise are unclear. The clinical practice in managing
PAS disorder varies significantly in these centers, and few
evidence-based data exist. The combination of the differ-
ences between the institutions regarding facility and staff
with the heterogeneous nature of the disease makes it
difficult to dispel these gaps. Surveys are candidates for
creating at least experience-based data in such situations.
We analyzed the literature and found recent surveys from
high-income countries. We aimed to evaluate the trends in
managing PAS disorder in a developing country where the
cesarean rate is more than 50%.

MATERIAL and METHODS

We conducted a nationwide survey among 48 experts in
complicated obstetric surgery from 26 cities in Turkiye.
A questionnaire was prepared using the Google Forms
tool. The survey was available for one month in August
of 2022. During this interval, three remainder surveys
were sent to candidate participants. The candidates were
senior obstetricians or consultants suggested by senior
physicians in tertiary hospitals. In addition, the partici-
pants have published papers in international or national
journals or have presented their experiences at interna-
tional or national scientific meetings. The participants re-
ceived an e-mail with a link to the survey, and the authors
contacted them personally to invite them to fill it out. The
Ethics Committee of Cukurova University approved the
study protocol (Date: 30.06.2022; No: 48).

The topics selected in the survey are determined from
the points in which the heterogeneity is apparent and ev-

idence-based data is hard to find. The survey contains
five chapters: department and surgeon description, diag-
nosis of PAS, preparation for surgery, intraoperative man-
agement of PAS, and postoperative care. In sum, partici-
pants were asked 47 questions. Less than 75% accepted
as no consensus, 75-89% (28-33/37) taken as consensus,
and >90% (234/37) accepted as strong consensus.

RESULTS

We identified 34 units from 26 cities. The population
of these cities is 53.3 million, constituting 63.5% of the
country's population. The survey was sent to 48 experts,
and 37 responded (77%). Survey data were collected using
Google Forms. The demographic characteristics of survey
participants and the different management approaches
reported by participants are presented as numbers and
percentages in Table 1. In addition, the consensus points
are depicted in an iconography shown in Figure 1.

DISCUSSION

Proper management of PAS disorder compromises ante-
natal diagnosis, anti-anemic support before the surgery,
coordination and collaboration of experienced partners,
and adequate facilities in the hospital. By performing
this nationwide questionnaire, we aimed to demonstrate
the consensus points in order to find a standardized way.
The survey participants were experts from hospitals with
a high number of operations in high-population cities.
While the number of towns is 26 out of 81 provinces, the
population of these cities represents 63% of the entire
country.

In our survey population, most of the participants prac-
ticed for more than ten years and practiced PAS surgery
for more than five years. More than 90% of the participat-
ing institutions had more than 10 PAS surgeries annually.
Although the strong recommendation is consistently stat-
ed in recent publications, regular conversation before sur-
gery with other departments is performed by nearly half
of our participants. Support for interventional radiology
is not sought by international organizations and is absent
in most institutions. While the predetermined transfusion
policy ratio did not reach a consensus level, nearly 65%
preferred a combination of fresh frozen plasma and throm-
bocyte with erythrocyte in a ratio 1:1:1. Early restoration
of the coagulation system is defined as “damage control
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Table 1: Management practices for PAS disorders among the participants (n=37)

Description of the hospital and the physician

Questions n (%)
Years in practice

<10 years 4(10.8)

<10 years 33(89.2)
Years in PAS surgery

<Syears 8 (21.6)

<Syears 29 (78.4)
Number of PAS surgeries per year in the institution

<10 3(8.1)

<10 34 (91.9)
Presence of other institutions occupying PAS surgery in the city

Yes 23 (62.1)

No 14 (37.8)
Presence of a predetermined transfusion policy in the institution

1 ES/1 FFP/1 TS 24 (64.9)

1 ES/2 FFP/4 TS 2(5.4)

Other 6(16.2)

Not predetermined 5(13.5)
Preoperative meeting with blood bank staff

Yes 16 (43.2)

No 21 (56.8)
Preoperative meeting with anesthesiology staff

Yes 18 (48.6)

No 19 (51.4)
Preoperative meeting with neonatology staff

Yes 16 (43.2)

No 21 (56.8)
Preoperative meeting with operating room staff

Yes 23 (62.1)

No 14 (37.8)
Presence of interventional radiology in the institution

Yes 4(10.8)

No 33(89.2)
Presence of cell saver in the institution

Yes 2(5.4)

No 35 (94.6)
Prenatal diagnosis
Questions n (%)
The role of MRI

Never 26 (70.3)

Rarely selected 5(13.5)

Frequently 6(16.2)
The role of transvaginal ultrasound

Never 2 (5.4)

Rarely selected 7 (18.9)

Frequently 28 (75.7)
Operation time (weeks)

34 4(10.8)

34-35 9 (24.3)

35 4(10.8)

35-36 3(8.1)

36 8 (21.6)

36-37 3(8.1)

37 5(13.5)

<37 1(2.7)
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Table 1: Continue

Preoperative

Questions n (%)
Preoperative hospital stay

1 day before 14 (37.8)

Within 7 days 9(24.3)

<7 days 10 (27)

Not standardized 4(10.8)
Routine corticosteroid use <34 weeks
Yes 17 (45.9)
No 20 (54.1)
Strategy for preventing anemia

Oral iron 12 (32.5)

IV iron 10 (27.0)

Oral + IV iron 14 (37.8)

Erythropoietin 1(2.7)
Tubal ligation is an option in your institution

Yes 34 (91.9)

No 3(8.1)
Routine intestinal cleaning

Yes 2(5.4)

No 35(94.6)
Routine perineal shaving

Yes 7(18.9)

No 30(81.1)
Prohibition of penetrating sexual intercourse during pregnancy

Yes 29 (78.4)

No 8(21.6)
Intraoperative
Questions n (%)
Anesthesia

General 28 (75.7)

Regional 9(24.3)
Routine cystoscopy and ureteral stents

Yes 2 (5.4)

No 35(94.6)
Repair of non-complicated urinary injuries

Obstetrician 24 (64.9)

Urologist 13(35.1)
Repair of injury of great vessels

Obstetrician 8 (21.6)

Vascular surgeon 29 (78.4)
Routine admission of gynecological oncologist

Yes 5(13.5)

No 32(86.5)
Routine arterial cannulation

Yes 20 (54.1)

No 17 (45.9)
Routine central venous cannulation

Yes 8 (21.6)

No 29 (78.4)
Patient position during surgery

Supine 17 (45.9)

Dorso-lithotomy 20 (54.1)
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Table 1: Continue

Intraoperative

Questions n (%)
Abdominal incision

Low abdominal transverse 6(16.2)

Median 31(83.8)
Bladder insufflation before dissection

Yes 17 (45.9)

No 20 (54.1)
Tool for hemostasis during bladder dissection

Suture 14 (37.8)

Electrocautery 13 (35.1)

Vessel sealing systems 10 (27)
Uterine incision

Low transverse 4 (10.8)

High transverse 10 (27)

Classical 23 (62.2)
Principal surgical approach

Cesarean hysterectomy 21 (56.8)

Placenta left in situ 12.7)

Segmental resection 10 (27)

Pelvic devascularization and tamponade after placental removal 5(13.5)
Type of hysterectomy

Subtotal 7 (18.9)

Total 30 (81.1)
Routine hypogastric artery ligation

Yes 3(8.1)

No 34 (91.9)
Routine antibiotic prophylaxis

<24 hours 23 (62.2)

<24 hours 14 (37.8)
Oxytocin policy

As is in routine cesarean 28 (75.7)

Higher than routine 5(13.5)

No uterotonic 4(10.8)
Intraoperative blood analysis

Blood gas 24 (64.9)

Blood count 8 (21.6)

Thromboelastography 1 (2.7

None 4 (10.8)
Body heat stabilization

Pre-anesthetic heating 5(13.5)

Passive isolation 15 (40.5)

Active heating 10 (27)

Heating of fluids 6(16.2)

None 1(2.7)
Routine drain placement

Yes 33(89.2)

None 4 (10.8)
Late cord clamping or milking

Yes 20 (54.1)

No 17 (45.9)
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Table 1: Continue

Postoperative

Questions n (%)
Prophylaxis for venous thromboembolism

Anti-embolism socks 12.7)

Early mobilization 6(16.2)

Anti-embolism socks + early mobilization 2(5.4)

Early mobilization + low-molecular-weight heparin 7(18.9)

Anti-embolism socks + low-molecular-weight heparin 4(10.8)

All 17 (45.9)
Time of mobilization

<24 hours 34(91.9)

<24 hours 3(8.1)
Time of oral intake

<24 hours 31(83.8)

Following normal bowel function 6(16.2)
Time for discharge

48 hours 3.1

72-96 hours 28 (75.7)

<96 hours 6(16.2)
Routine evaluation for need of psychiatric support

Yes 2(5.4)

No 35 (94.6)

PAS: Placenta accreta spectrum, ES: erythrocyte suspension, FFP: fresh frozen plasma, TS: thrombocyte suspension, MRI: Magnetic reso-

nance imaging, IV: Intravenous

resuscitation.” It is recommended in massive transfusion
to treat hypovolemia, tissue oxygenation, dilutional coag-
ulopathy, and decreasing the crystalloid requirement (3).
There is no consensus in the literature on the composition
of blood products. Holcomb et al. compared the 1:1:1 to
1:1:2 in severely injured people. They found no difference
in mortality in 24 hours and 30 days (3). Cell-saver technol-
ogy is not present in the great majority of institutions. New
filtering technologies reduce the risk of the transmission
of fetal blood and debris in maternal circulation. Liu et al.
compared cell salvage and allogeneic blood transfusion
in obstetric patients. Nearly 65% had PAS disorder and
blood loss of more than 3000mL. They found less alloge-
neic transfusion, infection, hospital stay, and hypoprotein-
aemia in the cell salvage group (4).

Transabdominal ultrasonography markers of PAS disorder are
well-defined and useful. However, some practitioners need
adjuvant imaging modalities to diagnose or determine the
prognosis. Faralli et al. found that careful and standardized
use of ultrasonography is superior to magnetic resonance
imaging (MRI) (5). Similarly, other reports often found the rou-
tine MRI unnecessary (6, 7). However, many surveys collecting
expert attitudes use MRI as an adjunct tool (8-10). The partic-
ipants in our study agreed on using transvaginal ultrasound
and not MRI. It may be attributed to limited sources.

The gestational age at delivery has two sides: prematu-
rity and risk of emergency surgery. Prematurity is a lead-

ing cause of perinatal mortality and morbidity. However,
surgery under emergency conditions brings additional
risks. The perinatal mortality and morbidity are appar-
ent before the 34" week. Our study participants have no
agreement on delivery time, but none offered elective
surgery before the 34t week of gestation. The American
College of Obstetricians and Gynecologists consensus
report strongly recommends (grade of recommendation
1A) to schedule the delivery in PAS disorder between
34-36 weeks of pregnancy (6). An evidence-based report
proposes to create a risk-based grouping. In the absence
of bleeding, rupture of membranes, or regular uterine
contractions, postponing the delivery until 36 weeks is
recommended (grade of recommendation D) (1). Other
expert surveys are aligned to perform scheduled surgery
at the 34" week of gestation or later (7, 9-12).

Another option for preventing prematurity and decreas-
ing the risk of urgent surgery is early admission to the
hospital. This may increase nosocomial infections, hospi-
tal charges, and anxiety but not ameliorate maternal and
perinatal outcomes. There is no evidence nor consensus
seeking the benefits of early admission in asymptomatic
women. Even in placenta previa, ambulatory manage-
ment is acceptable (1). One-third of our survey group
believe that entry one day before would be sufficient.
Others propose hospitalization of less than one week or
more than a week. This diversity may be attributed to the
variations in transportation availabilities.
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Figure 1: Consensus reached bullets in prenatal diagnosis, preoperative, intraoperative, and postoperative

management of PAS disorder.
PAS: Placenta accreta spectrum

Even after 34 weeks, routine use of corticosteroids is also
a subject of debate. There is no data or consensus on
using antenatal steroids in scheduled PAS surgery. Due to
intermittent episodes of vaginal bleeding, most of these
women had received corticosteroid prophylaxis previ-
ously. Meta-analyses show higher rates of neonatal hypo-
glycemia, neurocognitive disorders, mental and behav-
ioral disorders when using antenatal corticosteroids after
the 34" week (13). Our participants demonstrate similar
confusion, with nearly half using antenatal corticosteroids
after 34 weeks of gestation.

Preventing anemia before surgery is another critical issue
in managing PAS disorder. Anemia is present in nearly
half of pregnancies. Prevention of anemia before the de-

livery will help to reduce the need for blood products.
Except for the rare instance, it can be prevented by sup-
plementing iron. While oral iron supplementation is the
easiest and cheapest, it requires patient compliance.
Close monitoring of hemoglobin and patient education
are essential factors. When anemia is detected shortly
before the delivery, the time would not be sufficient for
oral treatment. Despite the higher cost and rare but se-
vere side effects, intravenous iron can be considered for
fast recovery (14). Our participants prefer equally using
oral, intravenous, or both to prevent anemia.

Many patients wish to preserve their uterus for many
reasons. However, the risk of recurrence of PAS disorder
is considerably high in subsequent pregnancies (15). If
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the point of uterine preservation is not fertility conser-
vation, tubal ligation is a reasonable option. There is
strong consensus among our participants for planning
tubal ligation.

Many women have increased anxiety during a pregnancy
complicated by PAS. Failure to provide respectful care
and interventions with unproven efficacy may exacerbate
them. Although current knowledge argues against their
use, preoperative enemas and perineal shaves are rou-
tine in many maternity units (16). Our survey group was
aligned against intestinal cleaning and consensus against
perineal shaving.

A recent review demonstrated that expert opinions
strongly restrict sexual intercourse for many obstetric
complications, though evidence is lacking (17). This re-
view addressed many obstetric complications, including
placenta previa, but not PAS disorders. While there is no
data about the effects of penetrative sexual intercourse
on the prognosis of PAS disorder, our contributors agree
that penetrative intercourse should be prohibited.

Some suggest using general anesthesia for better hemo-
dynamic control. Others believe that even large amounts of
blood loss in these patients could be managed with regional
techniques (6-10). loscovich et al. conducted a survey study
among the anesthesiologists assessing the condition’s in-
tensity. They found that in aggressively adherent cases, the
anesthesiologists tend to use general anesthesia (12).

In a case study, the authors stated that even in macro-
scopic hematuria, preoperative cystoscopy did not add
information other than obtained from radiologic works (1,
6). Determining the role of ureteral stents is more com-
plex. Current evidence highlights that the identification
of ureters is easier with stents. However, the evidence on
ureteral injury reduction is scarce. Our participants do not
use routine cystoscopy or ureteral stents in asymptomat-
ic patients. They usually repair non-complicated bladder
injuries themselves. They ask for the assistance of a urol-
ogist for complicated bladder and ureteral damages and
a vascular surgeon for those of great vessels.

The patient’s position during PAS surgery depends on
many factors. These include visualization of the amount
of vaginal bleeding, preventing joint injury due to an un-
comfortable position, and manipulating the cervix. There
is no agreement on this topic in the literature, and our
participants also could not have a consensus (1, 6).

The primary surgical approach among participants is
hysterectomy, and if they choose to do so, they agree to
perform a total rather than a subtotal hysterectomy. Leav-
ing the placenta in situ was an option only for one par-
ticipant. Others preferred segmental resection or pelvic
devascularization and tamponade after placental remov-

al. These results are concordant with other surveys (1, 8,
10, 11). The main problem with surgery during PAS disor-
der is the bladder dissection from the lower uterine seg-
ment and control of bleeding. Both issues require a wide
sight of the surgical field. Our participants and many oth-
ers agreed that a midline incision is necessary. However,
Collins et al., have noted no evidence on this topic (1).
Recently, Ghaleb et al. published their experience with
PAS surgery. They made a segmental excision with uter-
ine devascularization through a Pfannenstiel incision on
62 women (18). We previously presented our data on the
surgical treatment of PAS. We performed a total abdom-
inal hysterectomy on 161 women having placenta increta
or percreta with very low transfusion and complication
rates (19). Like abdominal incisions, many prefer a cor-
poral incision on the uterus for preventing iatrogenic pla-
cental damage. This incision may be vertical or transverse
fashion over the uterine corpus. While a low transverse
incision over the uterus would lead to placental injury, it
could only be a choice when segmental myometrial exci-
sion is the target for uterine preservation. Bladder injury
is the most typical complication of PAS surgery. It occurs
in nearly one in ten. Celik et al. stated that preoperative
bladder filling with 200 mL of saline solution prevents the
risk of bladder injury in PAS surgery and diminishes the
volume of blood loss (20). Our survey members are nearly
equally divided on retrograde filling the bladder. Turan et
al. proposed using a hand-held vessel sealing system for
hemostasis during bladder dissection (21). Only a few of
our participants chose this. Others stated that they used
sutures and/or electrocautery. The preference for ligat-
ing, coagulating, or sealing the vessel depends on the
availability and the size of the vessel. New technologies
promise speed but may not be available in all settings.

The efficacy of hypogastric artery ligation in obstetric
hemorrhage is not proven. It may be attributed to the ex-
cessive pelvic anastomotic connections. Therefore, rou-
tine use is not recommended (1, 6). However, any of the
previous surveys did not investigate this topic. Our survey
participants are aligned on this topic and do not perform
routine hypogastric artery ligation.

Cesarean section is the leading risk factor for postpar-
tum infection, and the benefits of single-dose antibiot-
ic prophylaxis have been demonstrated (22). Re-dosing
during surgery was evaluated in a meta-analysis and was
found beneficial if administered within 240 minutes (23).
Dose adjustment was defined in cesarean regarding the
maternal weight but not for operation length or blood
loss, which are common in PAS surgery. Furthermore, no
antibiotic regimen was determined when the placenta
remained in situ. All of our participants use antibiotic
prophylaxis but disagree on the duration. Some prefer to
continue antibiotics beyond 24 hours.
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While the evidence is apparent in non-complicated
cases, prophylactic oxytocin for preventing postpartum
bleeding has not been studied in PAS disorder (24). Po-
tential problems may be seen in the presence of a par-
tially invasive placenta. In such cases, oxytocin infusion
could cause incomplete separation and excessive bleed-
ing. However, oxytocin is proposed for preventing uter-
ine atony generated from the mass effect of the placental
remaining in the uterus until the termination of the hys-
terectomy. Finally, the cardiovascular effects of oxytocin
could trigger arrhythmia, decrease myocardial contrac-
tility, and cause hypotension (25). The cardiovascular ef-
fects of oxytocin on physiologic and supraphysiological
doses during a surgery in which acute volume depletion
is expected require further research. Using minimal effec-
tive doses seems to be safe instead of higher dosages.
Our participants opted for a similar dosage as used in
non-complicated cesarean in most cases.

Intraoperative blood analysis may determine hemoglo-
bin level (blood gas, complete blood count), type and
severity of coagulopathy (complete blood count, coagu-
lation tests, fibrinogen level, thromboelastography), and
electrolytes (blood gas, biochemical analysis). Throm-
boelastography is a quick test for the specific assess-
ment of the affected component. A recent study that did
not include obstetric patients found that its use reduc-
es bleeding or transfusion (26). Despite this advantage,
many institutions do not have this facility, and the most
used only during the operation is blood gas in our survey
group. Determining the deficient blood compartment
using these tests will reduce the use of blood products.

Body heat stabilization is a critical but neglected issue
during major surgeries. It has been demonstrated that
many easy and cheap methods are available, but health-
care professionals’ compliance is poor (27). In our survey
group, there is a strong consensus on using one of these
measures to prevent perioperative hypothermia. This high
compliance may be attributed to the qualification of our
group selection. No previous surveys have taken this mat-
ter into account, according to our review of the literature.

Late cord clamping has positive effects on the adapta-
tion of the newborn; this is more apparent in preterm in-
fants (28). However, there has yet to be a consensus on
this topic among our participants. Nearly half agree, but
others do not. While almost all of these infants are pre-
mature, this subject was outside the scope of any other
previous surveys.

Thromboembolism is a silent enemy during the perinatal
period. Prolonged hospital stay, decreased activity, hyper-
coagulable state of pregnancy, and triggered coagulation
due to pelvic surgery are the stimulants of thromboembo-
lism. This fact requires meticulous and balanced prophy-
laxis between thromboembolism and drug-induced iat-

rogenic bleeding. To our knowledge, no evidence-based
recommendation or expert opinion is present for venous
thromboembolism prophylaxis in PAS surgery. In non-com-
plicated cesarean, early mobilization, anti-embolism socks,
and low-molecular-weight heparin are preferred concom-
itantly (29). Nearly half of our survey participants practice
this as well. Our participants have a strong consensus on
mobilization within one day and a consensus on oral intake
within one day. They also have a consensus on discharging
the patient on the third or fourth day. While enhanced re-
covery after surgery guidelines on cesarean delivery sim-
ilarly propose these items, the evidence level is low (30).

Pregnancy and the postpartum period itself cause dif-
ferent psychiatric disturbances. Loss of fertility and
life-threatening surgery would likely increase the intensity
of these disorders. Bartels et al. have demonstrated that
PAS surgery has long-lasting effects on women’s mental
health (31). Despite this result, our participants do not
systematically evaluate the need for psychiatric support.

Study limitations

This survey has some strengths and limitations. To our
knowledge, this is the first study conducted in a devel-
oping country where sources may be limited. While the
number of participants is limited, the urban population
represents more than 60% of the country. In addition, the
group is homogeneous in many respects, including expe-
rience, age, and institutional setting.

CONCLUSION

In conclusion, our study shows significant differences
in treating PAS in Turkiye, which has high PAS rates, as
the cesarean section rate is more than 50%. Considering
the high mortality of this condition, we need more evi-
dence-based data on the effectiveness of the different
treatment strategies used. The consensus points identi-
fied in this paper will guide healthcare providers, and the
points highlighted by the lack of evidence would stimu-
late the design of new clinical trials.
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ABSTRACT

Objective: To investigate whether beta-catenin and Forkhead
box protein P1 (FOXP1) play a role in pathogenesis of polypoid
endometriosis (PE).

Material and Method: Our study included fifteen cases of PE.
Clinical findings were gathered from archived files of relevant
clinics and pathology reports. All glass slides were re-examined
for confirmation of the diagnosis and the detection of addition-
al microscopic findings. An immunohistochemical examination
was performed using anti beta-catenin and FOXP1 antibodies
in fifteen cases of PE, and in a control group that contained nine
cases of endometrial polyps (EP) and nine cases of conventional
ovarian endometriosis (OE).

Result: Stromal nuclear beta-catenin expression was observed
in six cases in PE, five cases in EP and one case in the OE group.
Stromal FOXP1 staining in PE and EP was significantly reduced
as compared to OE. Five PE and two EP cases showed stromal
FOXP1 staining while all the OE cases showed stromal FOXP1
staining. The Stromal FOXP1 staining was statistically significant
between PE vs OE (p=0.002) and EP vs OE (p=0.023) cases. There
was no difference between PE and the control cases in terms of
nuclear beta-catenin staining (p=0.69). There was no correlation
between these two antibodies and histologic features.

Conclusion: The loss of stromal FOXP1 is another biological dif-
ference of PE and the overall similarity of expression of FOXP1
between PE and EP could be regarded as a contributing factor
for polyp formation.

Keywords: Endometriosis,
FOXP1, beta-catenin

polyp, immunohistochemistry,

OZET

Amag: Polipoid endometriozis (PE) patogenezinde Forkhead
box protein P1 (FOXP1) ve beta-katenin'nin roliniin arastinimasi.

Gereg ve Yontem: Calismaya 15 PE olgusu dahil edilmistir. Kli-
nik bilgiler hastalarin tibbi kayitlarindan ve patoloji raporlarindan
elde edilmistir. Tum mikroskopik preperatlar taninin dogrulan-
masi ve ek mikroskopik &zelliklerin tanimlanmasi amaciyla tekrar
degerlendirilmistir. FOXP1 ve beta-katenin antikorlar kullanila-
rak 15 PE ve kontrol grubu olarak dokuz endometrial polip (EP)
ve dokuz ovarian endometriozis (OE) olgusuna imminhistokim-
yasal inceleme yapilmistir.

Bulgular: Stromal nikleer beta-katenin boyanmasi alti PE, bes
EP ve bir OE olgusunda gozlenmistir. Stromal FOXP1 boyan-
masi OE olgularina gére PE ve EP olgularinda belirgin sekilde
azalmis olup tim OE olgularinda stromal FOXP1 boyanmasi izle-
nirken bes PE ve iki EP olgusunda stromal FOXP1 boyanmasi
saptanmustir. PE ile OE ve EP ile OE olgulan arasindaki stromal
FOXP1 boyanmasi farki anlamlidir (sirasiyla p=0,002 ve p=0,023).
Beta-katenin ile PE ve kontrol grubu olgular arasinda anlamli
fark bulunmamistir (p=0,69). Histolojik &zelliklerle bu antikorlarin
pozitifligi arasinda iliski yoktur.

Sonug: PE olgularindaki FOXP1 kaybi PE ve konvansiyonel endo-
metriosis arasindaki bir diger biyolojik fark olarak tanimlanabilir.
Ayrica PE ve EP olgularindaki stromal FOXP1 boyanmasindaki
benzerlik FOXP1'in polip olusumunda rolt oldugunu distundur-
mektedir.

Anahtar Kelimeler: Endometriozis, polip, immunhistokimya,
FOXP1, beta-katenin

Corresponding author/iletisim kurulacak yazar: Ali Yilmaz ALTAY - ali.altay@istanbul.edu.tr

Submitted/Basvuru: 04.05.2023 ¢ Revision Requested/Revizyon Talebi: 16.05.2023 ¢
Last Revision Received/Son Revizyon: 06.10.2023 ¢ Accepted/Kabul: 10.10.2023 ¢ Published Online/Online Yayin: 03.01.2024

@. BY _NC Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.



https://orcid.org/0000-0003-4678-2047
https://orcid.org/0000-0002-3166-0648
https://orcid.org/0000-0002-5014-0074
https://orcid.org/0000-0002-7183-1456
https://orcid.org/0000-0003-1894-1688
https://orcid.org/0000-0002-1384-630X

) Pathogenesis of polypoid endometriosis
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med J Ist Faculty Med 2024;87(1):54-60

INTRODUCTION

Endometriosis is a condition characterized by the pres-
ence of endometrial-like glands and stroma outside the
uterine corpus. It usually affects women in reproductive
age and its prevalence ranges between 5-10% (1-2). Pol-
ypoid endometriosis (PE) is a rare form of endometriosis
which resembles endometrial polyps microscopically (3).
It can form mass lesions that can be misdiagnosed as tu-
mors clinically.

The forkhead box protein P1 (FOXP1) is a member of
the forkhead box family of proteins that belongs to the P
subfamily. It is a master regulator of embryonic stem cells
pluripotency and acts as a tissue specific tumor suppres-
sor or oncogene (4,5).

Beta-catenin is the key transcriptional factor of the ca-
nonical Wnt/beta-catenin pathway (6). Wnt signaling
increases the stability of the beta-catenin and allows it
to translocate to the nucleus where it acts as a transcrip-
tional co-activator of the T cell factor/lymphoid enhancer
factor (TCF/LEF) family of transcription factors (5).

As the transcription factor FOXP1 potentiates Wnt sig-
naling via acetylation of beta-catenin which increases the
transcription of beta-catenin target genes (5). In endome-
triosis, this interplay is evident in stromal cells as FOXP1
increases fibrosis in endometriotic lesions through the
Whnt/beta-catenin pathway (7).

Pathogenesis of endometriosis is complex and not ful-
ly understood but the pathogenesis of PE is largely un-
known and few case series were available (8,9,10). In this
study we built upon our previous work and examined
whether FOXP1 and beta-catenin played a role in the
pathogenesis of PE (11).

MATERIALS and METHODS

The computer archives of the Pathology Department,
Istanbul Faculty of Medicine, were searched for cases
diagnosed as PE. Fifteen cases were identified between
2005 and 2019. Surgical procedures of the cases are as
follows: four total abdominal hysterectomy, one unilateral
or bilateral salphingo-oophorectomy, one salphingecto-
my, one cystectomy, one mass excision, two low anterior
resection, three total abdominal hysterectomy with bilat-
eral salphingo-oophorectomy, omentectomy and lymph
node dissection, one total abdominal hysterectomy with
bilateral salphingo-oophorectomy, omentectomy, lymph
node dissection and low anterior resection, and one to-
tal abdominal hysterectomy with bilateral salphingo-oo-
phorectomy, parametrial resection, nephroureterectomy.
Glass slides were reexamined, and immunohistochemis-
try was performed on cases using monoclonal antibod-
ies against FOXP1 (Cell Marque SP133, dilution: 1/200)

and beta-catenin (Biocare, dilution: 1/250). Nine cases of
ovarian endometriosis (OE) and nine cases of endometri-
al polyp (EP) cases were selected as control groups.

Stromal and glandular staining were evaluated as: extent,
intensity and cellular compartment stained with FOXP1 and
beta-catenin. Membranous staining for beta-catenin was
accepted as normal (N) and nuclear beta-catenin staining
was accepted as aberrant (A). The staining intensity for
FOXP1 and aberrant beta-catenin were graded as 0: no
staining, 1+: weak, 2+: moderate, 3+: strong.

The Chi-square test, Kruskal-Wallis test and Fischer Ex-
act test were used for comparing the positivity of FOXP1
and beta-catenin nuclear positivity between groups. The
P value less than 0.05 was considered statistically signif-
icant. The Statistical Package for Social Sciences (SPSS)
version 27.0 was used for statistical analysis.

RESULTS

Clinical and demographic findings

Patient ages ranged from 29 to 58 (mean: 41.93, medi-
an: 40) years. Only seven of their presenting symptoms
were known. These symptoms were menometrorrhagia,
vaginal bleeding, rectal bleeding, and inguinal pain.
Polypoid masses were usually multiple. In five cases the
masses were found in multiple anatomic sites. In remain-
ing ten cases the lesions were detected in only one ana-
tomic site. The most common sites of involvement were
the ovary and rectosigmoid colon. Details of the clinical
findings of PE cases are presented in Table 1.

Pathologic features of PE, EP and OE cases

All PE cases consisted of glandular and stromal com-
ponents. Most of the cases showed features consistent
with proliferative and secretory phase endometrium. Two
ovarian PE cases showed glandular proliferation consis-
tent with atypical complex hyperplasia (borderline endo-
metrioid tumor) and the International Federation of Gy-
necology and Obstetrics (FIGO) grade 1 endometrioid
carcinoma arising within a polypoid lesion respectively.
The stromal components of PE cases were typical for
regular endometrial polyps. No features consistent with
Mllerian adenosarcoma were observed. The most com-
mon feature was predecidual change. Six cases showed
features of aggressive endometriosis, which had involve-
ment of the colon and pelvic soft tissue. Extensive pelvic
involvement led to hydroureter and hydronephrosis in
one PE case (Figure 1).

EP cases showed varied morphological features. One of
the cases showed atrophic glands. The rest of the cases
showed glandular features consistent with proliferative
phase. Four cases showed marked and two showed mild
hypercellular stroma. Decidual change was observed in
one case (Figure 1).
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Table 1: Clinicopathologic features of PE cases.

Clinicopathologic features of PE cases
Patient age 41.93+8.77 (min-max: 29-58)

Presenting symptom Menometrorrhagia (1)
Inguinal pain (1)
Rectal bleeding (1)
Vaginal bleeding (4)

Surgical procedure Total abdominal hysterectomy (4)
Unilateral or bilateral salphingo-oophorectomy (1)
Salphingectomy (1)
Cystectomy (1)
Mass excision (1)
Low anterior resections of the colon (2)
Total abdominal hysterectomy with bilateral salphingo-oophorectomy,
omentectomy and lymph node
dissection (3)
Total abdominal hysterectomy with bilateral salphingo-oophorectomy,
omentectomy, lymph node dissection and low anterior resection (1)
Total abdominal hysterectomy with bilateral salphingo-oophorectomy,
parametrial resection, nephroureterectomy (1)

Location of the lesion* Ovary (6)
Salpinx (3)
Uterinecorpus (2)
Douglas pouch (2)
Rectosigmoid colon (4)

Cervix (1)
Number of the lesion Solitary (10)
(Solitary/multiple) Multiple (5)
Size of the lesion Macroscopic (12)

Microscopic (3)

Glandular features Atrophic (1)
Proliferative (5)
Secretory (3)
Cystic change (1)
Focal hyperplasia without atypia (1)
Focal complex hyperplasia with atypia (1)
Nonspecific (3)

Stromal features Hypercellular (3)
Hypercellular with decidualization (2)
Hypocellular (1)
Decidualization (2)
Myomatous (2)
Nonspecific (5)

Growth direction of the polyp Peritoneal cavity (6)
Neolumen (5)
Peritoneal cavity and neolumen (2)
Intestinal lumen and neolumen (1)
Vagina and neolumen (1)

PE: Polypoid endometriosis, *: Number of involved locations is greater than 15 because 5 cases have multiple PE lesions in different loca-
tions.

In OE cases tubal ciliated metaplasia and fibrosis were ~ Polypoid endometriosis
the most common features for glands and stroma respec- Nuclear beta-catenin expression was not observed in the
tively (Figure 1). glandular component of the PE cases. For the stromal com-
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ponent, six cases showed nuclear beta-catenin expression.
Staining intensity for nuclear beta-catenin expression was
weak for three cases and moderate for three cases. Staining
extent in cases with nuclear expression ranged between 5%
and 40% (mean 24.16+14.63) (Table 2) (Figure 1).

FOXP1 showed only nuclear staining for both compartments.
Five cases showed no glandular staining. Of the remaining
ten cases staining extent was between 5% and 90% (mean
22.5+27.30). Staining intensity was weak for nine cases and
moderate for one case. Ten cases showed no stromal staining
while four cases showed weak, and one case showed mod-
erate nuclear staining. Staining extent for stromal FOXP1 was
between 5% and 70% (mean 33+33.83) (Table 2) (Figure 1).

When nuclear expressions of both antigens were consid-
ered, only one of the six cases showing stromal nuclear
beta-catenin expression had nuclear stromal FOXP1 ex-
pression. In that case both beta-catenin and FOXP1 ex-
pression were detected in the same area.

Endometrial polyps

Same as PE cases; nuclear beta-catenin staining was
not observed in the glandular component. In the stro-
mal component, nuclear beta-catenin staining was ob-
served in five of the cases. Staining intensity for cases
with nuclear beta-catenin expression was weak for two
and moderate for three cases. Staining extent for nuclear
beta-catenin expression was between 5% and 70% (mean
35+27.38) (Table 2) (Figure 1).

FOXP1 nuclear staining was observed in both the glandu-
lar and stromal components. Two cases showed no staining
whereas the rest of the cases showed nuclear staining in glan-
dular compartment. Six of the cases showed weak and one
case showed moderate glandular FOXP1 staining. Staining
extent was between 10% and 40% (mean 27.14+12.53). For
the stromal component only two cases showed nuclear stain-
ing. Staining intensity was weak and moderate. Staining ex-
tent was 10% and 70% respectively (Table 2) (Figure 1).

Only one case showed both nuclear beta-catenin and
FOXP1 staining.

Ovarian endometriosis

Nuclear beta-catenin staining was not observed in glan-
dular cells of the OE cases. For stromal cells, only one
case showed nuclear staining. Staining extent was 50%
and intensity was moderate for the case with nuclear be-
ta-catenin staining (Figure 1).

Glandular and stromal nuclear FOXP1 staining was observed
in eight OE cases. One OE case showed only stromal FOXP1
staining. Staining extent was between 5% and 30% (mean
15.62+9.79) in glandular component. Nuclear staining was
observed in stromal cells of all OE cases. Staining extent was
between 60% and 90% (mean 84.44+10.13). Staining intensity
was moderate for all OE cases (Table 2) (Figure 1).

Only one case showed both nuclear beta-catenin and
FOXP1 staining.

Figure 1: A: Polypoid endometriosis in fallopian tube. HE x40. B: Ovarian endometriosis. Attenuated endometriosis
epithelium and stroma is visible at the top. HE x100. C: Endometrial polyp. HE x40. D: Weak and moderate nuclear
beta-catenin staining of the stromal cells of polypoid endometriosis. Beta-catenin IHC x100. E: Moderate nuclear
staining of the stromal cells of ovarian endometriosis. Beta-catenin IHC x200. F: Beta-catenin staining in endometrial
polyp. Both nuclear and cytoplasmic staining is observed. Beta-catenin IHC x100. G: FOXP1 staining in polypoid
endometriosis. While stromal cells didn't show FOXP1 expression, there is nuclear FOXP1 staining in glands. FOXP1
IHC x100. H: FOXP1 staining in ovarian endometriosis. Most of the stromal cells show moderate FOXP1 expression.
FOXP1 IHC x200. I: FOXP1 staining in endometrial polyp. Weak staining was observed in glands, endothelial cells and
inflammatory cells. Staining with FOXP1 was not observed in stromal cells. FOXP1 IHC x100.
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Table 2: Beta-catenin and FOXP1 staining of the polypoid endometriosis, ovarian endometriosis and endometrial
polyp cases.

Beta-catenin expression of the polypoid endometriosis, ovarian endometriosis and endometrial polyp cases

Epithelial ~ Stromal Epithelial Stromal Epithelial Stromal
PE#1 N 5%,1+ OE#1 N N EP#1 N 40%,2+
PE#2 N N OE#2 N N EP#2 N N
PE#3 N N OE#3 N N EP#3 N 50%,2+
PE#4 N 40%,1+ OE#4 N N EP#4 N N
PE#5 N N OE#5 N N EP#5 N 70%,1+
PE#6 N N OE#6 N 50%,2+ EP#6 N 5%,1+
PE#7 N 15%,2+ OE#7 N N EP#7 N 10%,2+
PE#8 N N OE#8 N N EP#8 N N
PE#9 N 30%,2+ OE#9 N N EP#9 N N
PE#10 N 15%,2+
PE#11 N N
PE#12 N 40%,1+
PE#13 N N
PE#14 N N
PE#15 N N

Only aberrant (nuclear) staining extent and intensity were considered significant. 0: Negative, 1+: Weak, 2+: Moderate, 3+:S trong,
PE: Polypoid endometriosis, OE: Ovarian endometriosis, EP: Endometrial polyp, N: Normal.

FOXP1 expression of the polypoid endometriosis, ovarian endometriosis and endometrial polyp cases

Epithelial* Stromal** Epithelial*  Stromal** Epithelial* Stromal**
PE#1 10%,1+ 0 OE#1 30%,1+ 90%,2+ EP#1 30%,1+ 0
PE#2 10%,1+ 0 OE#2 30%,1+ 90%,2+ EP#2 0 10%,1+
PE#3 5%,1+ 0 OE#3 10%,1+ 80%,2+ EP#3 10%,1+ 0
PE#4 5%,1+ 0 OE#4 20%,1+ 80%,2+ EP#4 30%,1+ 0
PE#5 10%,1+ 10%,1+ OE#5 10%,1+ 90%,2+ EP#5 30%,1+ 0
PE#6 0 0 OE#6 10%,1+ 90%,2+ EP#6 0 0
PE#7 10%,1+ 0 OE#7 10%,1+ 90%,2+ EP#7 10%,1+ 70%,2+
PE#8 0 0 OE#8 5%,1+ 60%,2+ EP#8 40%,2+ 0
PE#9 90%,2+ 5%,1+ OE#9 0 90%,2+ EP#9 40%,1+ 0
PE#10 40%,1+ 0
PE#11 5%, 1+ 10%,1+
PE#12 0 0
PE#13 0 0
PE#14 0 70%,1+

PE#15 40%,1+ 70%,2+

*: Epithelial staining values: 0: Negative, 1+: Weak, 2+: Moderate, 3+: Strong, **: Stromal staining intensity values: 0: Negative, 1+: Weak,
2+: Moderate, 3+: Strong, PE: Polypoid endometriosis, OE: Ovarian endometriosis, EP: Endometrial polyp.
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Correlation between histologic features and beta-catenin/
FOXP1 expression

Nuclear beta-catenin staining was observed in three out
of six PE cases with aggressive features and three out of
five cases with multiple lesions. The PE cases with atypi-
cal complex hyperplasia (borderline endometrioid tumor)
and endometrioid carcinoma (FIGO Grade |) showed no
stromal staining with beta-catenin.

Three cases with >10% glandular FOXP1 staining showed
no specific histologic features. Stromal FOXP1 staining
was not observed in PE cases with multiple lesions. Only
one PE case with aggressive features showed stromal
FOXP1 staining, and it was weak and focal (10%). Two
cases with glandular proliferations consistent with atypi-
cal complex hyperplasia (borderline endometrioid tumor)
and endometrioid carcinoma (FIGO Grade 1) showed
weak and focal (10%) and no FOXP1 staining, respective-
ly. Two cases with extensive (70%) stromal FOXP1 showed
proliferative phase glandular features but had no specific
stromal features.

For control cases, EPs did not show any specific histolog-
ic features with regards to beta-catenin or FOXP1 stain-
ing. In OEs stromal sclerosis was a prominent feature in
terms of FOXP1 expression.

Statistical analysis

Both beta-catenin and FOXP1 positivity, regardless of ex-
tent and intensity, compared as PE vs EP vs OE, PE vs con-
trol cases (EP and OE), PE vs EP, PE vs OE and EP vs OE.
Beta-catenin staining was analyzed only for stromal com-
ponents of the PE, EP and OE cases because nuclear stain-
ing was not detected in any of the glandular components.

Stromal FOXP1 staining was statistically significant be-
tween PE vs EP vs OE (p=0.007), PE vs OE (p=0.002) and
EP vs OE (p=0.023) while there was no statistical differ-
ence between PE vs EP (p=0.66) and PE vs control group
(EP+OE) (p=0.119).

Glandular FOXP1 staining showed no statistical differ-
ence between PE vs EP vs OE (p=0.66), PE and control
group (EP+OE) (p=0.41), PE vs EP (p=0.66), PE vs OE
(p=0.35) and EP vs OE (p=1).

There was no statistically significant beta-catenin staining
difference between PE vs EP vs OE (p=0.26), PE and con-
trol group (EP+OE) (p=0.69), PE vs EP (p=0.67), PE vs OE
(p=0.19) and EP vs OE (p=0.13) found.

DISCUSSION

PE is an uncommon type of endometriosis. With its polyp-like
structure it raises the question of which common features it
shares with endometrial polyps and with conventional endo-
metriosis. In this study we tried to answer this question on the
aspect of beta-catenin and FOXP1 expression.

Many factors contribute to the survival and progression
of the ectopic endometrial tissues. Wnt pathway is one of
these factors where beta-catenin is the central molecule (8).
This molecule is normally located at cell membrane, and it is
bound to E-cadherin but when it is uncoupled, beta-catenin
is degraded upon phosphorylation by GSK3beta. Stabiliza-
tion of beta-catenin allows translocation to the nucleus and
interacts with TCF-LEF family of transcription factors. It has
been shown that the Wnt pathway is activated in endome-
triosis (12-15). The Wnt pathway is also an oncogenic path-
way that is active in different tumors and a potential target in
endometrial polyp pathogenesis (16,17). In our study nucle-
ar beta-catenin staining was observed more frequently in PE
and EP cases as compared to OE cases but the difference
was not statistically significant. We concluded that beta-cat-
enin is not a meaningful contributor to PE pathogenesis.

The FOXP family of proteins are multifunctional transcription
factors. They act as both tumor suppressors and oncogenes
depending on the neoplasm (18). Two aspects of FOXP1
make it a potential target for PE pathogenesis. First, FOXP1
expression is associated with fibrosis and stromal cell prolif-
eration in endometriosis which is important as stromal cells
are the main reason of polyp formation. Second, its organ
specific function on cell proliferation is demonstrated in dif-
ferent neoplasms (7,18,19). In our study, OE cases showed
results in line with the first the aspect of FOXP1. Fibrosis
was the prominent feature of these cases. In PE cases the
FOXP1 expression is greatly reduced. When combined with
the similar FOXP1 expression of EP cases we assumed that
FOXP1 expression was not required for polyp formation. In
contrast, the loss of FOXP1 expression in stromal cells in PE
and EP cases could be causing stromal cell overgrowth in
both groups. We based this assumption on FOXP1’s tumor
suppressor/oncogenic properties. The reports in literature
pointed out that FOXP1 acts as a tumor suppressor in endo-
metrioid carcinoma (20,21). In our PE cohort, the case with
endometrioid carcinoma showed no expression of FOXP1
in either the stromal or glandular component. Although PE
is not considered a neoplastic entity, the loss of FOXP1’s tu-
mor suppressor function could be a contributing factor in
polyp formation in PE.

The above-mentioned markers are also interlinked.
FOXP1, through acetylation enhances the beta-catenin’s
transcriptional activity (5). Also, FOXP1’s fibrotic activity is
reportedtobethroughthe Wntpathway (7). Thisassociation
was encountered in one PE case. Other than that, we did
not find any correlation with nuclear beta-catenin and
FOXP1 expression with immunohistochemistry. But there
was a similarity between PE and EP cases in their FOXP1
and beta-catenin expression. This raises the question
as to whether this immune profile has a role in polyp
formation. Endometrial polyp pathogenesis was not
investigated in this regard, and this will be an interesting
topic for a future study.
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CONCLUSION

We investigated FOXP1 and beta-catenin expression in
PE and their roles in PE pathogenesis. Significant reduc-
tion of FOXP1 in PE and EP stromal cells indicated that
FOXP1 could play a role in polyp formation in PE.
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: A patient reported outcome measures study in women with postmastectomy breast reconstruction. J Ist

ABSTRACT

Objective: One of the leading causes of death among women is
breast cancer. The disease process and treatment journey con-
sume patients’ emotional and physical energy, severely affecting
mood, self-esteem, body image, sexual functions, commitment,
and overall quality of life. Postmastectomy breast reconstruction
is known to revert some of these adversarial conditions. This
study uses patient-reported outcome measures (PROMs) to in-
vestigate the factors influencing the end result and quality of life
regarding postmastectomy breast reconstruction.

Material and Method: Thirty-four patients who'd undergone
breast reconstruction filled out a questionnaire form including
54 questions pertaining the patients’ surgical and oncological
history, demographics, mood, self-esteem, body and breast
self-image, social and familial support mechanisms, and satis-

OzZET

Amag: Meme kanseri kadinlar arasinda 6nde gelen lim
nedenlerinden biridir. Hastaligin seyri ve tedavisi hastalarin
duygusal ve fiziksel enerjisini tiketir ve duygu-durumlari, 6z-
glvenlerini, cinsel islevlerini, yasama baglilik ve yasam kali-
telerini etkiler. Mastektomi sonrasi meme rekonstriksiyonu
bu sorunlarin bir kisminin giderilmesinde yardimci olabilir. Bu
hasta tarafindan raporlanan cikti élcttleri calismasinda sonug-
lari ve hastalarin yasam kalitelerini etkileyen etmenler arasti-
rilmistir.

Gere¢ ve Yontem: Meme rekonstriksiyonu gecirmis top-
lam 34 hasta cerrahi ve onkolojik éykileri, demografik verileri,
duygu-durumlari, beden ve meme &z algilari, sosyal ve ailesel
destek mekanizmalari ile yasam ve rekonstriksiyondan memnu-
niyetlerini sorgulayan 54 soruluk bir anket yanitladi. Sonrasinda
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faction with life and reconstruction. The study then collected
anthropometric measurements and standardized photographs
and had plastic surgery residents assess aesthetic outcome with
regard to the photographs.

Result: Half of the patients had immediate while the other half
had delayed reconstruction. Of the patients, 10 (29.4%) had re-
constructions that only involved an implant, 15 (44.1%) had re-
constructions that only involved autogenous tissue, and nine
(26.5%) that had both. No significant association could be found
for the reconstruction method or timing of the reconstruction
with aesthetic results, symmetry, or patient satisfaction. Mean-
while, nipple-areolar complex (NAC) reconstruction contributed
to significantly better aesthetic outcomes (p=0.026) and overall
patient satisfaction (p=0.029). Scar issues were found to signifi-
cantly affect satisfaction scores (p=0.008) while not affecting the
aesthetic outcome.

Conclusion: Neither symmetry nor aesthetic outcome were
found to be major factors influencing patients’ overall satisfac-
tion with breast reconstruction. However, scars are relevant as
constant reminders of past surgeries. Another significant factor
in patient satisfaction was NAC reconstruction.

Keywords: Breast, reconstruction, cancer, mastectomy, scars,
nipple

antropometrik dlctimler ve standardize fotograflar alindi. Estetik
sonuglar bu fotograflarin Gzerinden degerlendirildi.

Bulgular: Hastalarin yarisina es zamanli, yarisina ge¢ dénemde
rekonstriksiyon yapilmisti. On hastaya (%29,4) sadece implant
ile, 15'ine (%44,1) sadece otojen doku ile ve dokuzuna (%26,5)
ikisi de yapilmisti. Rekonstriksiyon metodu veya zamanla-
masinin estetik sonuglar, simetri veya hasta memnuniyetiyle
aralarinda anlamli bir iligki bulunamadi. Bununla beraber meme
basi-areola kompleksi (MAK) rekonstriiksiyonu yapilmis olmasi
hem estetik sonuglari (p=0,026), hem de hasta memnuniyetini
(p=0,029) anlamli derecede olumlu yénde etkilemisti. Ancak
nedbe sorunlar estetik sonuglari anlamli derecede etkilemez-
ken hasta memnuniyetini olumsuz yonde etkileyen tek etmen
olarak ortaya ¢ikmistir (p=0,008).

Sonug: Meme rekonstriiksiyonunda memnuniyeti anlamli 8l¢lide
etkileyen etmenler arasinda simetri ve estetik sonu¢ bulunmaz-
ken sureci kendilerine animsatan nedbe sorunlarn bulunmustur.
Hasta memnuniyetini anlamli derecede etkileyen bir diger et-
men ise MAK onarimi yapilmis olmasidir.

Anahtar Kelimeler: Meme, rekonstriksiyon, kanser, mastekto-
mi, nedbe, meme basl

INTRODUCTION

Regarding cancer-related mortality, breast cancer stands
as the most prevalent malignancy among women, sec-
ond only to lung cancer (1). While the incidence of breast
cancer is on the rise, mortality rates have seen a slight de-
crease in recent decades, attributable to advancements
in screening methods and anticancer medications (1-3).
Improvements in both overall survival and disease-free
survival rates are accompanied by a growing interest in
enhancing the quality of life.

With a lifetime risk of one in eight, breast cancer presents
a devastating experience for affected women and their
loved ones (4). The ominous diagnosis of cancer, the side
effects of hormone therapy and chemotherapy, and var-
ious forms of mastectomy surgeries collectively impact
affected women throughout the course of the disease,
affecting their cognitive, sexual, and social identity (5-8).
Reconstructive breast surgery is steadily gaining popular-
ity thanks to the increased awareness of its benefits with-
out any compromise on patient safety (9).

Patient satisfaction is influenced by five major sets of
factors: 1) medical background (concomitant diseases,
breast/body type, and age), 2) patient expectations (self/
breast perception, social background, coordination with
the surgical team, and education), 3) oncoplastic back-
ground (radiotherapy, chemotherapy, hormone therapy,
disease stage, ablation technique), 4) reconstructive sur-
gery (timing of reconstruction, technique used, donor
site, complications, and pain), and 5) results (symmetry

and aesthetic outcome). Several factors stand out in terms
of influencing patient satisfaction following breast recon-
struction, including the chosen reconstruction technique,
timing of the reconstruction, presence of complications,
necessity for reoperation, patients’ psychosocial back-
grounds, body mass indices, and whether nipple-areolar
complex (NAC) reconstruction was performed (10-12).
While NAC reconstruction is often offered to patients fol-
lowing a removal due to oncologic surgery, it may also
be loosely advertised in relation to breast mound recon-
struction (13).

These factors, along with their pros and cons, should be
thoroughly discussed with patients before undergoing
oncologic surgery. The impact of reconstruction on pa-
tient satisfaction has been previously studied (14). This
study uses patient-reported outcome measures (PROMs)
to present the findings from a comprehensive question-
naire aimed at identifying the factors influencing overall
patient satisfaction.

MATERIALS and METHODS

This retrospective study was approval from the Istanbul
University, Istanbul Faculty of Medicine’s Local Ethical
Committee for Clinical Research (Date: 05.11.2023, No:
20). All patients participating in this study have under-
gone surgery conducted by the authors. The authors af-
firm that the operating techniques that were employed
have been scientifically validated and are ethical. Fur-
thermore, the authors confirm their compliance with
the World Medical Association’s Declaration of Helsinki
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(1964), including its 7t revision (2013), thus ensuring ad-
herence to ethical standards. Informed consent was ob-
tained from all participants.

Patients and questionnaire

The study included patients who'd undergone breast re-
construction in our clinic between 2005 and 2009. A total
of 48 eligible patients were identified, with 34 agreeing
to participate. Face-to-face interviews covered psycho-
social backgrounds; pre-disease, post-mastectomy, and
post-reconstruction psychosexual statuses; mood; bodily
perception; and self-esteem. The questionnaire com-
prises 55 questions categorized under demographics,
disease and reconstruction history, physical examination,
psychosocial status, familial and social support, percep-
tion of body and priorities, and overall satisfaction with
subsidiaries (see the additional files section in the Ap-
pendix).

Of the patients, 17 underwent reconstruction at the same
time as their oncologic surgery, while a later reconstruc-
tion approach was employed over the remaining 17.
Selection criteria included women with a minimum nine-
month follow-up post-reconstruction, which takes into
consideration the significant tissue healing that occurred
in the breast tissue during this period (15, 16). Patients
provided written informed consent for the use of their
medical and photographic data.

The retrospective data analysis covers demographic fea-
tures; disease characteristics; psychological, social, and
familial support mechanisms; patient expectations, and
patient satisfaction. The analysis also assesses overall
quality of life, emotional status, and sexual well-being,
as drawn from the questionnaire. The analysis evaluates
the impact of reconstruction type, timing, method, op-
erations for contralateral breast, NAC reconstruction,
resultant breast symmetry, aesthetic outcome, and com-
plications (donor site morbidity, radionecrosis, capsule
contraction, excessive scarring).

The same pollster conducted a face-to-face survey that
involved measurements of height and weight; uniformity
was ensured by scheduling interviews at the same time of
day (midday, around 12:00 pm) to eliminate diurnal bias.

A Turkish translation of the modified Rosenberg Ques-
tionnaire Form was used to assess body self-image and
self-esteem (17). The first subsidiary was used for its rel-
evance to self-image. Self-respect levels were catego-
rized as high (0-1 points), average (2-4 points), or low (5-6
points) based on the scoring scheme.

Responses were evaluated concerning the chosen re-
constructive technique, complications, necessity for re-
operation, and whether NAC reconstruction had been
performed.

Assessment of the aesthetic outcome

Standard frontal and lateral photos obtained from 26
consenting patients were anonymized, double-copied,
and randomly numbered. These images were presented
twice in random order to 10 residents, who assessed the
aesthetic outcome using a visual analog scale. Anthro-
pometric analyses using ImageJ™ (NIH, Bethesda, MD,
USA) digital software were also performed on these im-
ages. Resultant breast symmetry was assessed clinically
and through a comparison of breast indices based on
breast mound volume/thoracic volume utilizing a meth-
od proposed by Bicer et al. (18).

Statistical methods

For the statistical analysis SPSS ver. 22.0 (IBM Corp.,
Armonk, NY, USA) was used. Correlation analyses were
carried out with Spearman’s test. For the independent
variables, group comparisons were made using Stu-
dent’s t-test for normally distributed data and the Mann
Whitney U test for ordinal and non-normally distributed
data. A Kruskal Wallis test for ordinal and non-normally
distributed data and a one-way ANOVA test for normal-
ly distributed data were utilized when testing more than
two groups. For the dependent variable analyses and for
comparing paired samples, the dependent variable t-test
was used for normally distributed dataset and the Wilcox-
on signed-rank test for non-parametric comparisons. The
Friedman test was utilized when addressing more than
one time point. Post-hoc analyses were carried out using
Tukey's test, the Mann-Whitney U test, or the Wilcoxon
signed-rank test with Bonferroni corrections. Ratios were
compared with the chi-square test when applicable or
Fisher's exact test. The intraclass correlation coefficient
(ICC) test was utilized to determine inter-observer reli-
ability for the aesthetic scores, with the significance level
being set at p<0.05.

RESULTS

Demographic data

The mean age of the patients (n=34) was 43.4 (+9.0). Four
patients (11.7%) had in-situ lesions, while 28 patients
(82.3%) had invasive lesions. Two patients (5.9%) had un-
dergone a mastectomy for benign breast lesions. Sixteen
patients (47.1%) had their right breast and 15 (44.1%) had
their left breast removed. Three patients (8.8%) had bilat-
eral pathology. Twenty-eight patients (82.4%) underwent
modified radical mastectomies, while six (17.6%) under-
went breast-sparing mastectomies. Table 1 summarizes
the patients’ demographic backgrounds.

Reconstruction methods

Half of the patients had their reconstruction at the time
of their mastectomy surgery, while the other half re-
ceived a delayed reconstruction. As for the reconstruc-
tive technique chosen, 10 (29.4%) had their reconstruc-
tions with the implant only, 15 (44.1%) with autogenous
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Table 1: Patients’ demographic characteristics

Age 43.4 (+9)
Age at diagnosis 40 (+8)
Body mass index 25.53 (£2.73)
Educational background

Elementary school 5
Middle school 2
High school® 15
College/University 12
Occupation

Housewife 12
Manufacturing 2
Service? 14
Retiree 6
Marital status

Single 4
Married? 23
Divorced 7

a: Median value

tissue only, and nine (26.5%) with both implants and
autogenous tissue. All the autogenous reconstructions
were performed utilizing abdomen-based flaps (ped-
icled or free transverse rectus abdominis musculocu-
taneous flap, deep inferior epigastric artery perfora-
tor flap), except for one patient who had a superior
gluteal artery perforator flap reconstruction and one
whose reconstruction involved a freestyle perforator
dermoglandular flap harvested from the contralateral
breast. For the patients who underwent both autoge-
nous and implant reconstructions, latissimus dorsi
flaps (conventional musculocutaneous, open, or en-
doscopic) were used either to cover the implant or to
increase the tissue bulk. Figure 1 exhibits the distri-
bution of the reconstructive method undergone along
with the timing, while Figure 2 exhibits the distribution
of the method regarding whether pre-expansion of the
breast pocket with a tissue expander had been used
(Figures 1 and 2). Information on NAC reconstruction
was relevant for 30 patients. At the time of the study,
12 (40%) had undergone NAC reconstruction, while 18
(60%) had not.

Complications

Six patients experienced serious complications related to
the reconstructed breast, with necessity to reoperate be-
ing the determining factor for seriousness. For aesthetic
reasons, 14 patients underwent revision surgeries (41.2%).
Twelve patients (46.1%) had complications related to the

154 TIMING

IO Immediate
= Delayed

Patients

0=

Implant Flap Flap+implant

Method

Figure 1: Patients are grouped according to timing and
method of reconstruction.

154 POCKET

ClDirect
m Expander

Patients

o

Flap+implant

Implant Flap

Method

Figure 2: Patients are grouped according to pre-

expansion with tissue expanders and method of
reconstruction.

donor site, three had delayed wound healing (8.8%), nine
patients had hypertrophic or atrophic scars (29%), one
patient had an abdominal hernia (2.9%), and one patient
experienced intractable pain at the donor site (2.9%).

Concerning the contralateral breast, 20 (5.8%) patients
had contralateral breast surgery that included a reduc-
tion (n=10; 29.4%), augmentation (n=2; 5.8%), mastopexy
(n=2; 5.8%), or mastectomy (n=6; 17.6%).

Social and familial support
With regard to the familial and social support questions,
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five (14.7%) of the patients stated having inadequate fa-
milial support, 28 patients (82.4%) said it was adequate,
and one patient (2.9%) stated it to be neither. All the pa-
tients stated receiving adequate support from the health
care providers. Eleven patients (32.4%) stated that they
had sought psychological help either from a psychiatry
clinic or from a clinical psychologist, while 23 patients
(67.6%) did not. Only five patients (14.7%) had joined a
cancer support group during the disease process.

The patients’ perceptions of their body and breast were
found to be significantly higher than their perception of
their breast image (p=0.011; Figure 3).

Factors affecting the outcome (satisfaction, symmetry,
and aesthetic scores)

The type of mastectomy was not found to significantly
affect overall patient satisfaction (p=0.727), aesthetic out-
comes (p=0.166), or symmetry scores (p=0.208).

An excellent degree of reliability was found among the
residents’ aesthetic scores. The average ICC measure-
ment was 0.958 (?5% CI [0.931, 0.978]; p<0.001).

Having been treated with radiotherapy was associated
with more frequent complications (p<0.001). Howev-
er, neither radiotherapy (p=0.109) nor chemotherapy
(p=0.523) significantly affected the aesthetic outcomes.

No significant association could be found between the
timing of reconstruction and aesthetic results (p=0.538),
symmetry (p=0.443), or patient satisfaction (p=0.830). Like-
wise, the reconstruction method (autogenous, implant, or
both) was not found to affect aesthetic results (p=0.376),
symmetry (p=0.205), or patient satisfaction (p=0.963).

As for NAC reconstruction, it contributed to significantly

307

207

1.0 el

T T
ROSENBERG BREASTIMAGE

Figure 3: Patients’ overall self-image was significantly
better than their self-image of breast beauty (Wilcoxon
signed-rank test, p=0.011).

better aesthetic outcomes (p=0.026) and overall patient
satisfaction (p=0.029).

Donor site morbidities were not found to be associated
with significantly worse aesthetics (p=0.872) or satisfac-
tion scores (p=0.187). However, scar issues were found
to be the sole factor significantly affecting overall satis-
faction scores (p=0.008) without significantly affecting the
aesthetic outcome (p=0.757). Table 2 provides a summa-
ry of the factors that might influence satisfaction, aesthet-
ic scores, and symmetry.

The patients described no change in their commitment
to life throughout the disease and reconstruction pro-
cesses (p=1.00). Their overall mood was found to be sig-
nificantly improved after reconstruction (p=0.04). As for
their sex life, patients experienced a decline after their
cancer had been diagnosed and their breasts had been
removed (p=0.007). However, no significant difference in
their intercourse frequency could be found between the
pre-diagnosis and post-revision periods (p=0.020, with
significance being reset to 0.008 as per the Bonferroni
correction while performing the pairwise post-hoc com-
parisons). Figure 4 presents the change in patients’ sexu-
al well-being (in terms of activity) throughout the disease
and reconstruction processes.

DISCUSSION

The patients’ average age (43.4) was found to be below
the average age for mastectomies in the population.
However, this average is comparable to the average age
of patients who've undergone breast reconstruction (19).
Rodby et al. found the average age for undergoing breast
reconstruction to be 47 in the Caucasian population, 45.2
in the African American population, and 47.9 in the His-
panic population in their review study focusing on ethnic
trends in breast reconstruction (20). Even in industrialized
countries women requesting breast reconstruction tend
to be younger than those who do not.

Working or retired workers comprised 64.7% of this study’
patients. Due to the labor participation rate in an urban
population in Turkey being 27.6%, women seeking breast
reconstruction were found to be more likely to be involved
in the workforce (21). Along with the female labor partici-
pation, the reverse pyramid seen in the education level of
the women who participated in the study can be seen as
another indicator that socioeconomic development level
is a major factor for patients seeking or simply having the
means to access breast reconstruction options.

Flap-related complications were seen in 16% of the pa-
tients, 25% of which resulted in flap loss necessitating
proceeding with a salvage flap. The overall flap survival
rate of 96% was found to be slightly higher than in the lit-
erature (22, 23). However, implant reconstructions result-
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Table 2: Patient features with a potential to influence the outcome of breast reconstruction

n (%) Satisfaction score Symmetry score

Aesthetic score

Mastectomy type

Breast sparing 6(17.6%) 4 (IQR: 1) & 0.93 (IQR: 0.12) Soo 5.16 (+0.66)
Modified radical mastectomy 28 (82.4%) 5 (IQR: 2) '5 0.85 (IQR: 0.27) S 413 (x£1.33)
L L
Radiotherapy
Yes 12 (37.5%) 4 (IQR: 2) Z‘B 0.95 (IQR: 0.17) 2 3.63 (£1.60) *5’8
No 20 (62.5%) 5(IQR: 3) 2 0.86 (IQR: 0.29) 2 4.56 (£1.10) S
. L s
Chemotherapy
Yes 20 (60.6%) 5(IQR: 2) & 0.86 (IQR: 0.29) ° 4.44 (£1.61) &
Q (2 [9V]
No 13(39.3%) 4 (IQR: 2) pac 0.89 (IQR: 0.28) g 4.12 (+0.79) pk
[ [ [
o ol a
Timing
Immediate 17 (50%) 4 (IQR: 2) 5 0,83 (IQR: 0.25) go 4,18 (+0.99) %
Delayed 17 (50%)  5(IQR: 2) g 0.94 (IQR: 0.23) i 4.51 (£1.59) g
. L s
Technique
Autogenous 1544.1%) 4 (IQR: 3) ”8 0.94 (IQR: 0.19) "8 4.88 (£1.57) )
~
Implant 10 (29.4%) 4 (IQR: 2) & 074 (IQR:0.28) &  3.79(x0.94) 2
[ [ I
Implant+autogenous 9(264%) 5(IQR: 2) Q 0.85 (IQR: 0.27) o 4.56 (£1.02) o
Recipient site preparation
Direct 16 (47%)  5(QR:2) “% 0.94 (IQR: 0.19) é 4.85 (+1.51) ‘g
Expander 18(53%) 4 (IQR: 2) i 0.85(IQR:0.28) &  4.13(x097)
L L L
Nipple-areolar complex
Not reconstructed 18(60%) 3(IOR:2) & 0.83 (IOR: 0.32) & 3.98 (=1.11) 5
Reconstructed 12(40%) 5(IQR: 1) 3 0.91 (IQR: 0.17) § 498(x120) 9
o o
[
L L L
Complications
Scar problems 9 (29%) 3(IQR: 1) 0.87 (IQR: 0.18) 4.84 (£1.14)
p=0.0082 p=0.949° p=0.757°
Flap problems 4(17.3%) 5(IQR: 1) 0.95 (IQR: 0.02) 4.87 (£2.20)
p=0.599° p=0.233° p=0.436°
Donor site issues 12 (46.1%) 4 (IQR: 1) 0.90 (IQR: 0.16) 4.48 (£1.28)
p=0.1872 p=0.1912 p=0.872°
Implant problems 6 (33%) 4 (IQR: 2) 0.91 (IQR: 0.17) 4.39 (+0.76)
p=0.8172 p=0.673° p=0.702°

a: Mann-Whitney U test, b: Two-samples t test, c: Kruskal-Wallis test, d: One-way ANOVA test
Statistically significant results are emphasized in bold print. Bu cimle ikici satira kaydirilsin
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Figure 4: Patients experienced a decline after their
cancer had been diagnosed and their breast(s) removed
(Student's t test, p=0.007). However, no significant
difference in their sexual intercourse frequency could be
found between the pre-diagnosis and post-revision
periods (ANOVA, p=0.020; significance was reset to 0.008
as per the Bonferroni correction while performing the
pairwise post-hoc comparisons).

ed in serious complications in 24% of the patients. The
reoperation rate with implant-based reconstructions was
higher (16% vs. 24%). On the other hand, donor site mor-
bidity and scar problems were mostly seen in patients
who'd undergone autogenous reconstruction.

The patients exhibited a high perception of self-image,
making this a pivotal factor in their decision-making pro-
cess for reconstructive surgery. However, their self-image
regarding breast appearance was comparatively lower,
possibly influenced by the hindsight bias associated with
the breast cancer diagnosis, leading some patients to as-
sociate their breasts with the cause of cancer.

Upon investigating the effects of reconstruction on pa-
tients' psyche, 88.2% reported a positive impact on their
overall mood. Reconstructive surgery has been well es-
tablished to be able to alleviate the negative emotional
impact resulting from organ loss and the psychological
burden of a cancer diagnosis (24-26). The main psychoso-
cial drivers for women seeking reconstruction were iden-
tified as regaining self-image, eliminating external pros-
thetics, and a sense of regaining what had been lost (24).

Family bonds were found to be the main social support
mechanism for the women in our study (82.4%). While
social support is acknowledged as an effective tool in al-
leviating cancer-related stress and enhancing emotional
well-being and self-esteem, access to support groups
was notably low at 14.7% (25, 27, 28). This finding aligns
with studies indicating varied preferences for social sup-

port groups among women from different countries and
ethnic groups (29).

Regarding the four time points (i.e., pre-cancer diagno-
sis, post-mastectomy pre-reconstruction, post-recon-
struction, and post-final revisions), patients noted a sig-
nificant decline in the quality of their sex life which they
attributed to the mutilating effects of the mastectomy
compounded by radiotherapy, chemotherapy, and hor-
mone therapy. With breast reconstruction, however, the
patients reported a recovery to pre-cancer diagnosis lev-
els over time, highlighting the positive impact of recon-
struction (30, 31).

Among the factors determining patient satisfaction, NAC
reconstruction and scar issues emerged as significant in-
fluencers. Notably, scar issues significantly affected patient
satisfaction, contrary to patients’ expectations, as only
11.8% had considered the absence of scar issues among
their priorities. This discrepancy emphasizes the impor-
tance of addressing scar-related concerns during the re-
constructive surgery decision-making process (32, 33).

The study revealed only 40% of the patients in our group
to have opted for NAC reconstruction, with this factor
significantly influencing patient satisfaction, which is
in line with the existing literature (13, 34-36). Strikingly,
scar issues also played a pivotal role in affecting patient
satisfaction, emphasizing the significance of careful con-
sideration and management of scarring issues in breast
reconstruction. These findings concur with the current
literature, which has recently explored the problem more
and more. This issue is especially important as one of the
most appreciated aspects of breast reconstruction, with
abdomen-based flaps offering a bonus abdominoplasty
(37). When patients are provided with the reconstruc-
tion options, they prefer abdomen-based flaps as they
consider the donor site to be a dispensable bulk of tis-
sue (38). However, this also yields the worst outcomes in
terms of scar location (38). Even the more conspicuous
scars of latissimus dorsi flaps were found to be prefer-
able in a comparative study (39). This discrepancy can
be explained by the differences in the tissue excised be-
tween abdomen-based flaps and abdominoplasty. In a
study comparing the scar perceptions regarding abdom-
inoplasty, conventional abdominal free flap harvest, and
a hybrid approach, Li et al. found the hybrid approach
to yield results comparable to abdominoplasty, both of
which were significantly better than that of the conven-
tional flap harvest (38). Reasonable explanations for this
finding may involve how the high-riding scar placement
includes sizable perforators located superior or around
the umbilicus, as well as an inevitable undue tension at
the suture lines due to the need for as much soft tissue as
possible. The hybrid approach seems to circumvent this
through the addition of an implant.
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Neither timing nor method of reconstruction were found
to influence patient satisfaction or aesthetic outcome. Al-
though these findings appear a little controversial, they
are in harmony with the results of similar studies (32).
While autogenous abdominal-based options outweigh
implant-based techniques regarding patient satisfaction
rates, this trend tends to wane over time, thus diminish-
ing any difference among groups (12, 40, 41).

Although the effects of NAC reconstruction on patient
satisfaction could not be proven statistically, this factor
was found to significantly influence the aesthetic out-
comes. Another factor influencing this aspect was found
to be radionecrosis. In this study, we found the presence
of radionecrosis to significantly affect the aesthetic out-
come.

This study has been able to make a detailed analysis of
the outcome of breast reconstruction surgery. Patients
seeking reconstruction have been able to be demo-
graphically profiled and their expectations from life, per-
ception of body image, and mood mapped in detail.

The study’s limitations include not being able to use com-
prehensive forms specifically targeting breast surgery, such
as the Breast Reduction Assessed Severity Scale (BRASS),
or BREAST-Q. However, BRASS is specific to breast reduc-
tion and not reconstruction, so its use was not warranted
(42). Meanwhile, BREAST-Q has a module specifically tar-
geting breast reconstruction (43). However initial reports
with BREAST-Q were first published in 2009. Moreover, it
was not translated into Turkish until recently, and our pa-
tients in this study had been polled before the this adapt-
ed form was introduced. We instead used a non-validated
but nevertheless comprehensive form we invented. Future
studies using the assessment scales mentioned above
should be conducted to verify our results. Additionally, our
survey was conducted after the cancer diagnosis, mastec-
tomy, reconstruction, and their revisions had been experi-
enced. A clearer image of these patients’ psyches can be
drawn if these surveys had been conducted before initiat-
ing treatment. Another shortcoming involves the limited
number of patients in the study.

CONCLUSION

Every day, many women unfortunately face the diag-
nosis of breast cancer. Besides an undeniable sense of
apprehension and fear for their lives, most of them have
to undergo mastectomies, chemotherapy, radiotherapy,
and hormonal therapy. Most of these therapeutic inter-
ventions alone or in combination are capable of dam-
aging one's self-esteem, sense of self, sexuality, mood,
commitment to life, and joy. Breast reconstruction is an
integral part of the healing process. The appearance of
the reconstructed breast may not be as important for
the patients as the scars that remind them of their bitter

past with cancer. Gaining insight into the expectations of
women prior to undergoing reconstruction and listening
to those who have already experienced the process are
crucial steps in customizing a thoughtful and intentional
approach to reconstruction.
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Appendix
ADDITIONAL FILE LEGENDS

Additional file. This survey contains 55 questions pertaining to the patients’ demographic data, history, social and
familial support, mood, sexual well-being, self-image, and satisfaction.

ADDITIONAL FILE

Additional File
Date:
Pollster:

DEMOGRAPHICS

1. Name, Surname

. Age

. Occupation

. Marital Status

. Education Status
. Address

. Contact Number
. Height, Weight

0 N1 A~ WN

MEDICAL HISTORY-1

9. Date of cancer diagnosis
10. Diagnostic history 10a. Institution
University ‘ Public ‘ Private
10b. Mode of diagnosis
Self ‘ Routine screening ‘ Other
10c. Side
Right ‘ Left
10d. Tumor location
Upper Upper Lower Lower
medial lateral medial lateral
11. Tumor type
12. Mastectomy Breast Skin Radical
preservation preservation
13. Axillary dissection + -
Sentinel lymph node biopsy (SLNB) SNB+ SLNB - SLNB + SLNB -
14. Chemotherapy Yes No
15. Tamoxifen Yes No
16. Radiotherapy Yes No
17. Paramedical Yes No
Type/Agent
18. Prophylactic Mastectomy Yes No




) Influence of scars in outcomes of breast reconstruction
Istanbul Tip Fakiiltesi Dergisi ® J Ist Faculty Med J Ist Faculty Med 2024;87(1):61-75

MEDICAL HISTORY-2

19. Concommitant disease Yes No
Type
20. Menopause Status Yes No

20a. Duration

20b. At time of diagnosis

Yes No
20c. Hormone replacement
Yes No

21. Parity Status

21a. Number of children

21b. Age at first birth

21c. Birth method

C/S ‘Normal

21d. Desire to have children

Present ‘ Not present
22. Breast size before mastectomy Cup:
Size:
23. Weight before mastectomy
FORM 2
RECONSTRUCTION HISTORY
24. Operator
25. Timing Simultaneous ‘ Delayed
26. Reconstruction 26a. Implant

Expander, then implant

26b. Flap Expander (), latissimus dorsi and implant ( )

Open ‘ Endoscopic

Expander ( ), Pedicled TRAM, implant ( ), delay ( ), muscle sparing ( )

lpsilateral ‘ ‘Contralateral Bilateral

Expander ( ), Free TRAM, implant ( ), muscle sparing ( ), delay ( )

IMA | TDA

Expander ( ), Free DIEAP, implant ( )

IMA | TDA

Expander ( ), Free SGAP, implant ()

IMA ' TDA

27. Revisions

27a. Flap Revision
Timing

Number

27b. Fat grafts
Timing

Number

27c. NAR ()
Timing

Number
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28.

Contralateral breast 28a. Reduction ()

Timing
Technique
Mastopexy ( )

Timing

28b. Augmentation ( )

29.

Complications 29a. Implant related

Rippling

Capsule formation

Exposition, extrusion
Infection

Solution

29b. Flap related

Total Flap Loss Partial Loss
Arterial Venous | Arterial Venous
Solution
29c. Donor site morbidity
Wound problems
Solution
Scar problems
Solution
Hernia, bulging
Solution
Contracture
Solution
Other
Solution
29d. Systemic complications
29e. ICU Stay ()
PHYSICAL EXAMINATION
30. Breast type Glandular Tuberous Lipomatose
31. Scar Atrophic Hypertrophic
32. Radionecrosis
33. Aesthetics
FORM 3
PSYCHOSOCIAL
34. Affective state before diagnosis Good Medium Low
35. Psychiatric illness before diagnosis Present Non-present
36. Overcoming the stress of diagnosis Within a year
1-2 years
>2 years
37. Current affective state Good Medium Low
38. Effect of reconstruction on affective state Positive
Negative
39. Commitment to life before diagnosis Good Medium Low
40. Commitment to life (current) Good Medium Low
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41. Awareness method for breast reconstruction Oncologic team

Support groups

Breast Cancer The Turkish Federation of
Foundation of Turkey Breast Diseases Societies

Relatives

Media

Internet/Research

42. Paternalism vs self-determining medical process Self-determined

Paternalised

43. Sexual well being

43a. Before diagnosis

Good ‘ Medium ‘ Low
43b. Before reconstruction after mastectomy
Good ‘ Medium ‘ Low
43c. Before final revision after reconstruction
Good ‘ Medium ‘ Low
43d. After final revision
Good ‘ Medium ‘ Low

SUPPORT

44. Family Satisfactory Not satisfactory

45. Medical personnel Satisfactory Not satisfactory

46. Psychiatry Consulted Not consulted

47. Support groups

Breast Cancer Foundation of Turkey

The Turkish Federation of Breast Diseases Societies

Other

(PERCEPTION OF BODY AND PREDISPOSITIONS)

48. Body image, RBSO

Good Medium Low

49. Body image before diagnosis Good Medium Low

50. Expectations

Likeness to unaffected breast

Larger than unaffected breast

Smaller than unaffected breast

51. Predispositions

Scar problems, and lack thereof

Form of reconstructed breast without clothing

Form of breast with a dress

No aesthetic predispositions, just regaining what was lost
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SATISFACTION

52. Are expectations met after final
revisions?

Largely

Some

Near to none

53. Overall satisfaction

Yes No

* Scars (), Form/aesthetics ( ), Size Large ( ), Size Small ()

54. Donor site content Content
Discontent
55. Offer breast reconstruction to Yes

others?

No, because...
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ABSTRACT

Objective: Cleft lip and palate are the most common congenital
anomalies of the head and neck region. According to studies,
13.5% of children under 5 years of age were reported to be
underweight. When compared with the global data, this ratio
was found to be higher in patients with isolated cleft lip, isolated
cleft palate, and cleft lip with cleft palate. This study aimed to
evaluate the frequency of malnutrition in isolated Veau type 1
and type 2 cleft palate in an institutional patient group.

Material and Methods: Patients with isolated Veau type 1 and
type 2 cleft palate who were operated between November 2019
and February 2022 were included in the study. The age (month),
height (centimeters), and weight (kilograms) of the patients were
noted one day before the surgery, and Z scores were calculated
for malnutrition assessment.

Result: A total of 40 patients were included in this study. The
mean age of the patients was 16.82+2.73 months (7-48 months).
Fourteen patients were male whereas 26 patients were female.
Malnutrition was not observed in nine patients. Eight patients
had chronic mild malnutrition, 5 patients had chronic moderate
malnutrition and 13 patients had chronic severe malnutrition.
In addition, chronic mild obesity was observed in two patients,

OZET

Amag: Dudak ve damak yariklari bas boyun bélgesinin en sik
gorilen konjenital anomalisidir. Calismalara gére 5 yas alti ¢o-
cuklarin %13,5'u normalden zayif olarak bildirilmistir. Bu veri
ile global veriler kiyaslandiginda izole dudak, izole damak
ve hem dudak hem damak yargi nedeniyle ilk kez ameliyat
edilecek hastalarda bu oran daha yiksek bulunmustur. Bu ¢a-
lismanin amaci izole Veau tip 1 ve tip 2 damak yariklarinda
malnUtrisyon gérilme sikliginin kurumumuzun hasta grubun-
da degerlendirilmesidir.

Gereg ve Yontem: Calismaya Kasim 2019 ve Subat 2022 tarihleri
arasinda Anabilim Dalimiza bagvuran izole Veau tip 1 ve tip 2
damak yangi olan hastalar dahil edilmistir. Hastalarin ameliyat-
tan bir glin dnceki yasl (ay), boyu (santimetre), adirhdi (kilogram)
degerleri not edilmis olup malnitrisyon degerlendirmesi igin Z
skorlar hesaplanmistir.

Bulgular: Calismaya toplamda 40 hasta dahil edildi. Hastalarin
ortalama yasi 16.82+2.73 (7-48 ay) idi. Hastalarin 14'G erkek ve
26's1 kizdi. Dokuz hastada malnitrisyon izlenmedi. Sekiz hastada
kronik hafif malnitrisyon, bes hastada kronik orta malnitrisyon,
on Ug hastada kronik agir malnutrisyon izlendi. Ayrica iki hasta-
da kronik hafif sismanlik, iki hastada kronik orta sismanlik ve bir
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chronic moderate obesity was observed in two patients, and
chronic severe obesity was observed in one patient. In total,
malnutrition was observed in 65% of the patients.

Conclusion: One of the most important problems in patients
with cleft palate is feeding. Inadequate nutrition predisposes
to malnutrition in the preoperative period. To prevent this
situation, the patients should be referred for prompt professional
nutritionist care and early follow-up.

Keywords: Cleft lip, growth restriction, malnutrition, secondary
cleft palate, Z score

hastada kronik agir sismanlik izlendi. Toplamda %65 hastada
malnitrisyon izlendi.

Sonug: Damak yardi olan hastalarda karsimiza ¢ikan en énemli
sorunlardan biri beslenmedir. Yeterli beslenmenin yapilamamasi
cerrahi dncesi dénemde malnitrisyona zemin hazirlamaktadir.
Bu durumun &niine gegilmesi icin hastalar hemen profesyonel
beslenme uzmani destegine ve erken takibe yénlendiriimelidir.

Anahtar Kelimeler: Blylme geriligi, dudak yangi, malnutrisyon,
sekonder damak yang, Z skoru

INTRODUCTION

Cleft lip and palate are the most common congenital
anomalies of the head and neck region. They may be as-
sociated with syndromes; however, isolated cleft lip and
palate are seen more frequently. Although the incidence
varies depending on race, cleft lip and palate are seen ap-
proximately one in every thousand births (1). While multi-
factorial causes are observed in the etiology, genetic and
physical factors play a significant role. Although different
systems are used in the classification of cleft palate, the
Veau classification is the most preferred one (Table 1).

Table 1: Veau Classification

Type 1 Incomplete, cleft of soft palate

Type 2 Incomplete, cleft of soft and hard palate

Type 3 Complete unilateral cleft of primary and
secondary palate

Type 4  Complete bilateral cleft of primary and

secondary palate

Children with cleft lip and palate should be followed up
with a multidisciplinary approach beginning from birth.
Patients with cleft lip and palate should be followed up
by plastic reconstructive and aesthetic surgeons, otorhi-
nolaryngologists, pediatricians, dentists, orthodontists,
and speech therapists. Their anomalies predispose these
children to difficulties in feeding. Due to the patients’
inability to create sufficient oral competency, inability to
create negative pressure during breastfeeding, and pre-
disposition to upper respiratory tract infections; malnu-
trition and related growth retardation may be observed.

According to studies, 13.5% of children under five years
of age were reported to be underweight (2). When com-
pared with global data, this rate was found to be higher
in patients with isolated cleft lip, isolated cleft palate, and
cleft lip and cleft palate (3,4). Also, there is a higher in-
cidence of postoperative complications in children with
malnutrition. Studies have shown that fistula formation
which is a complication of the cleft palate operation is
more common in malnourished children (5).

Cleft palate anomaly is frequently seen both in our country
and in the world and patients with cleft palate are followed
up preoperatively and postoperatively. This study aimed to
evaluate the frequency of malnutrition in isolated Veau type
1 and type 2 cleft palate in an institutional patient group.

MATERIALS and METHODS

Patients with isolated Veau type 1 and type 2 cleft palate
who were operated between November 2019 and Feb-
ruary 2022 were included in the study. Patients with an
associated syndrome and patients with cleft lip were not
included in the study. Age (month), height (centimeters),
and weight (kilograms) of the patients were noted one
day before the surgery, and Z scores were calculated for
malnutrition assessment. The child growth standards of
the World Health Organization (WHO) were taken into
consideration in the calculation of the Z scores (6).

The study protocol was approved by the Istanbul Faculty
of Medicine Clinical Research Ethics Committee (Date:
28.04.2023, No: 09). All data were anonymized, and the
informed consents of the patients were recorded.

The Z Scores (height for age) of 0 to +1 and -1 were con-
sidered normal (2). The values of -1 and -2 were consid-
ered mild malnutrition and the values of -2 and -3 were
considered moderate malnutrition (2,3). Severe malnutri-
tion was accepted as value that were below -3. The values
of +1 and +2, +2 and +3, and +3 and above were con-
sidered as chronic mild, chronic moderate, and chronic
severe obesity respectively (2,3).

RESULTS

A total of 40 patients were included in the study. Fourteen
of the patients were male and 26 patients were female.
Demographic characteristics of the patients are shown in
Table 2. Malnutrition was not observed in nine patients.
Eight patients had chronic mild malnutrition, five patients
had chronic moderate malnutrition and 13 patients had
chronic severe malnutrition. In addition, chronic mild
obesity was observed in two patients, chronic moderate
obesity was observed in two patients, and chronic severe
obesity was observed in one patient. In total, chronic
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Table 2: Patients’ demographic characteristics and Z-Score results

Patient Age Weight Height Weighing Height Weighing Z-Score for chronic  Z-Score for acute

number (month)  (kg) (cm) by age byage by height (Hzagl;: tu g;t:"gne ) (Wei;?:;ug;trenigh t)
1 20 10 67 -0.6 -5.33 2.96 Severe Normal
2 19 6.8 67 -3.74 -5.18 -1.14 Severe Mild
3 19 10 70 -1.05 -4.93 2.02 Severe Normal
4 22 9 73 -2.43 -4.56 -0.12 Severe Normal
5 11 8 63 -0.83 -4.11 2.01 Severe Normal
6 11.5 8 64 -0.94 -3.93 1.65 Severe Normal
7 16 12 71 1.1 -3.73 3.84 Severe Normal
8 18 9 71 -1.15 -3.49 0.79 Severe Normal
9 26 7 79 -4.79 -3.41 -4.66 Severe Severe
10 13 9 67 -0.26 -3.34 1.9 Severe Normal
1 M 8.3 65 -0.53 -3.32 1.69 Severe Normal
12 7 7 61 -0.9 -3.02 1.42 Severe Normal
13 48 13 90 -1.63 -3.02 0.31 Severe Normal
14 16 10 74 -0.55 -2.59 0.87 Moderate Normal
15 22 12 79 0.1 -2.54 1.83 Moderate Normal
16 16 10.5 75 -0.11 2.2 1.18 Moderate Normal
17 30 12.5 84 -0.2 -2.19 1.42 Moderate Normal
18 13 7 72 -3.11 -2.05 -2.99 Moderate Moderately
19 M 8 69 -0.89 -1.89 0.06 Mild Normal
20 10 6.7 68 -2.18 -1.83 -1.64 Mild Mild
21 19 10.8 79 -0.36 -1.7 0.61 Mild Normal
22 9 8 69 -1.13 -1.64 -0.3 Mild Normal
23 17 12 78 0.92 -1.41 2.03 Mild Normal
24 18 10.5 78 0.08 -1.2 0.87 Mild Normal
25 48 18 98 0.76 -1.17 218 Mild Normal
26 17 12 77 1.35 -1.1 2.47 Mild Normal
27 13 10.2 75 0.29 -0.81 0.84 No malnutrition Normal
28 14 8.5 75 -0.91 -0.71 -0.83 No malnutrition Normal
29 4 6.5 62 -0.23 -0.53 0.21 No malnutrition Normal
30 18 10 80 -0.27 -0.42 -0.1 No malnutrition Normal
31 8 8 69 -0.1 -0.21 0.06 No malnutrition Normal
32 18 13 83 1.41 -0.03 1.92 No malnutrition Normal
33 14 11 80 0.69 0.56 0.61 No malnutrition Normal
34 14 9 74 0.69 0.56 0.61 No malnutrition Normal
35 18 10 84 -0.27 0.94 -1.07 No malnutrition Mild
36 10 95 75 0.79 1.12 0.42 Mild Obesity Normal
37 14 11.8 82 1.33 1.36 1.02 Mild Obesity Normal
38 15 12 84 1.68 214 0.98 Moderate Obesity Normal
39 15 12.5 85 1.99 2.5 1.19 Moderate Obesity Normal
40 1" 11.5 85 1.72 4.15 0 Severe Obesity Normal
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malnutrition was observed in 65% of the patients. Also,
Z score evaluation was performed by calculating weight-
for-height values to determine acute energy malnutrition.
Thirty-five children were found to be normal. However,
three children had mild, one child had moderate, and
one child had severe acute malnutrition.

DISCUSSION

Cleft palate is a common anomaly worldwide and one of
the most important problems of these patients is feed-
ing. These children have difficulty in sucking and they
cannot create sufficient intraoral negative pressure. For
these reasons, alternative methods have been designed
for feeding patients with cleft palate. Some special feed-
ing bottles, bowls, and syringes may facilitate feeding in
these babies in the preoperative period (7,8).

The patients’ parents should be informed about this
anomaly both prenatally and postnatally and the pa-
tients should be referred to a multidisciplinary center. In
the preoperative period, the family should be informed
about specific conditions such as feeding difficulties and
growth restriction. The patients should be referred to
plastic, reconstructive, and aesthetic surgery for the sur-
veillance of the maxillofacial development, orthodontics
for dental development, otorhinolaryngology for hearing
problems and possible otitis and upper respiratory tract
infections, speech therapist for articulation, and Pediat-
rics for growth monitoring and follow-up.

The development of the child plays an important role in
the surgical timing of the cleft palate repair. The weight,
the hemoglobin level, and the age of the patient are
considered for the timing of the surgery. In general, cleft
palate surgery should be performed before 12 months
of age; in fact, the timing is determined by the speaking
ability of the children. For this reason, nutritional support
is important to avoid any delays in the operation.

Z-score analysis is a WHO-recommended method that is
frequently used to monitor the growth and development
of children. It is recommended to calculate and evaluate
the population-based Z scores by assessing anthropomet-
ric measurements such as height, weight, and BMI. These
Z scores help the physicians in evaluating the development
and detecting the malnutrition of the pediatric group (9).

In the preoperative period, patients with insufficient nutri-
tion are susceptible to comorbidities such as upper respi-
ratory tract infections and otitis (10). These recurring clini-
cal conditions may deepen the malnutrition of the patients
(10). Some studies show that preoperative malnutrition
causes an increase in postoperative complications (5).

The underweight ratio was found to be higher in patients
with cleft palate. According to the results of this study,

chronic malnutrition was observed in 65% of the patients
with isolated cleft palate. Thus, the prevalence of malnu-
trition was four-fold higher in the cleft palate population
compared to the general population. However, 66% of the
children were in the normal range for acute energy mal-
nutrition. These children are prone to chronic rather than
acute malnutrition and this finding may be attributed to
the growth hormone deficiencies in cleft lip and palate
patients (11). This finding underscores the significance of
preoperative nutritional counseling for these patients.

The syndromic patients and cleft lip patients were excluded
from this study to avoid the confounding effects of their co-
morbidities. Future studies may be performed with a larger
cohort and with other Veau types; in fact, the Veau types
may be compared according to the severity of malnutrition.

Cleft lip and cleft palate are significantly more preva-
lent in impoverished communities. However, a popula-
tion-matched correction and a maternal nutritional status
assessment were not performed in this study. They may
be regarded as the limitations of this study.

CONCLUSION

To prevent chronic malnutrition during the presurgical
period, the patients should be followed up in a multidis-
ciplinary manner, and the patients should be referred to
professional nutritionists.
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ABSTRACT

Objective: Total knee replacement (TKR) procedures are widely
used in cases of advanced knee osteoarthritis, and satisfactory re-
sults are achieved. Although the fixed-bearing (FB) design has been
reported as the gold standard by many authors, the mobile-bearing
(MB) design has been argued to have more harmonious articulation
and to cause less contact stress on the joint surface. This study aims
to compare mobile-bearing and fixed-bearing total knee replace-
ment designs and presenting the clinical outcomes.

Material and Methods: The study includes 212 patients who've
undergone MB and FB implants with identical design, had at
least three years of follow-ups, and had their range of motion,
pain scores, implant survival, and functional scores recorded.

Result: When comparing the MB and FB designs, the MB group
has 106 cases with an average age of 63.1+8.0, and the FB group
has 116 cases with an average age of 63.9+7.0 years; no signifi-
cant difference was observed between the groups. Also, no sig-
nificant difference was observed regarding Knee Society scores
(KSS), range of motion (ROM), or visual analogue scales (VAS)
between the first year and last follow-up. The mean follow-up
times of the two groups are 62.4 months (range=38-92) for the
MB group and 66.8 months (range=40-88) for the FB group.
Each group also had similar complication rates.

Conclusion: The clinical and functional results for both the MB-
and FB-design total knee prostheses are excellent. Despite the
many theoretical advantages of MB total knee replacement, this
study shows little significant difference in the early functional
outcomes between MB and FB prostheses. The study concludes
neither MB- or FB-design TKR to have clinically superiority.

Keywords: Total knee replacement, mobile bearing, fixed bear-
ing, prosthesis loosening, prosthesis survival

OZET

Amag: Total diz replasmani proseduri ileri evre diz osteoartriti
vakalarinda yaygin olarak kullanilmakta ve tatmin edici sonuglara
ulasiimaktadir. Sabit tasarnimli dizaynlar bircok yazar tarafindan
altin standart olarak bildirilmisken, hareketli tasarimli dizaynla-
rin daha uyumlu eklemlesmesi ve buna bagdl eklem yizeyinde
distk temas stresinin oldugu distndlmektedir. Bu ¢alismanin
amaci, mobil ve sabit insert total diz protezi tasarimlarini karsi-
lastirmak ve klinik sonuclari bildirmektir.

Gereg ve Yontem: Calismaya hareketli ve sabit tasarimli 6zdes
implantlar uygulanan ve en az g yil takip edilen 212 hasta dahil
edildi. Hastalarin eklem hareket acikhidi, agri skorlari, implant sag
kalimi ve fonksiyonel skorlari kaydedildi.

Bulgular: Hareketli ve sabit tasarimli dizaynlar karsilastirildigin-
da sirasiyla gruplardaki olgu sayisi 106 ve 116 iken, ortalama
yas 63,1+8,0 ve 63,9+7,0 idi ve anlamli fark izlenmedi. Birinci yil
ve son takipte Diz Cemiyeti skoru (KSS), eklem hareket agiklig
and vizuel analog skala (VAS) acisindan anlamli fark izlenmedi. iki
grubun ortalama takip streleri sirasiyla 62,4 (38-92) ve 66,8 (40-
88) ay idi. Komplikasyon oranlari her grup icin benzerdi.

Sonug: Hareketli ve sabit tasarimli total diz protezlerinin klinik ve
fonksiyonel sonuglar mikemmeldir. Hareketli insert tasarmli to-
tal diz protezinin bir¢ok teorik avantajina ragmen, bu calisma iki
grup arasinda erken fonksiyonel sonuglarda ¢ok az anlamli fark
gosterdi. Calisma sonucunda, hareketli ve sabit tasanmli total diz
protezlerinin klinik olarak birbirinden Ustin olmadigi géristine
varimistir.

Anahtar Kelimeler: Total diz protezi, hareketli insert, sabit in-
sert, protez aginmasi, protez sagkalimi
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INTRODUCTION

Total knee replacement (TKR) applications are widely
used in cases of advanced knee osteoarthritis, and sat-
isfactory results are achieved (1). The literature reports a
20+ year survival rate of up to 90-95% (2). While the TKR
procedure has been supported by many studies in which
satisfactory results were obtained in patients, which type
of design is more successful remains unclear.

The clinical success of fixed-bearing (FB) design total
knee arthroplasty has been reported as the gold stan-
dard by many accepted authors in the literature. Publi-
cations are found to have reported excellent results for
FB prostheses of various condylar designs, different tibial
surfaces, and with or without patellar surface changes, as
well as cases in which the posterior cruciate ligament was
cut or preserved in situ (3). Meanwhile, fewer publications
are found to provide similar results for mobile-bearing
(MB) design TKRs (4-6). However, MB designs have some
theoretical advantages over FB designs. MB tibial inserts
are considered to have a more harmonious articulation
and therefore cause less contact stress at the articular
surface. This mobility also results in a reduction of stress
at the bone-implant interface. Therefore, polyethylene
has been argued to be able to wear down slower and pri-
mary prosthesis survival to last longer. Polyethylene has
also been argued to be able to tolerate mild femoral and
tibial rotation errors without adverse effects on patellar
alignment. Based on this, knee pain has also theoretically
been predicted to be less (4).

Despite these theoretical advantages MB prostheses have,
no documented improvement appears to exist regarding
functional outcomes compared to FB designs (5-9).

The aim of this study is to reveal the clinical and radiolog-
ical short-term results of knee replacement surgery in two
mostly identical ways, the only difference being whether
the tibial insert is mobile or fixed and which is better in
terms of prosthesis survival.

MATERIALS and METHODS

Study population

The study population comprises an archive of total knee
arthroplasties performed in the orthopedics and trauma-
tology clinic of the third-level hospital where the study
has been conducted.

Study design and participants

This study is a retrospective study that includes a total
of 278 patients who underwent total knee arthroplasty in
an orthopedics and traumatology clinic between Janu-
ary 2015-January 2020. The participants were selected
according to standard protocols, and those who did not
meet the criteria were excluded from the study. The study

includes 212 patients who underwent MB or FB implants
of identical design and had at least three years of fol-
low-ups. One week before surgery, a physical exam oc-
curred after the pre-operative anesthesia exam. The par-
ticipants’ demographic information, implant selection,
and measurement planning were recorded before the
operation.

Inclusion criteria
e 40-80 years old

e Having undergone MB- or FB-design total knee
prosthesis due to last stage gonarthrosis.

Exclusion criteria
e  Less than three years of follow-ups

e Unmanaged neurological/psychiatric disorder(s)
e Chronic renal insufficiency

e  Presence of drug addiction or substance abuse for
any reason

One day before surgery, informed consent was obtained
from the participants after being briefed on the surgical,
rehabilitation, and treatment protocols. Standard inpa-
tient evaluations were followed on the first, second, and
third days of the postoperative period. The surgical re-
sults of the patients were reevaluated, and the patient
study also recorded control data.

The files of the patients who underwent TKR surgery in
the clinic between 2015-2020 were reviewed and evaluat-
ed according to the inclusion and exclusion criteria. The
data of the patients who continued their follow-ups regu-
larly for one year after surgery and who had at least three
years of follow-ups were analyzed.

This retrospective study has identified two groups:

Group 1: MB tibial insert design implant group following
standard TKR surgical procedures.

Group 2: FB tibial insert design implant group following
standard TKR surgical procedures.

Surgical technique

Participants were prepared for surgery under spinal anes-
thesia in the supine position with the application of lateral
support. A midline incision was made following standard
sterilization procedures, and the skin and subcutaneous
tissue were dissected. Arthrotomy was initiated 5 mm lat-
eral to the vastus medialis muscle of the joint capsule and
3 cm above the patella and completed by leaving a 5 mm
tissue layer between the patella and capsule. The tourni-
quet, prepared before the operation, was not used at the
start of the surgery but was inflated after the completion
of the incisions, and the washing procedure was then be-
gun. Cruciate ligaments were excised. For both prosthe-
ses, intramedullary alignment was used for the femur and
extramedullary alignment for the tibia. Tibial and femo-
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ral cuts are made according to a previously determined
design. Appropriate soft tissue releases were applied to
adjust the alignment in both groups. These are inflated
once the cuts are completed, and the washing process
begins. Following the implantation and completion of
the cement reaction, the tourniquet is deflated, and
bleeding control is achieved. No drain is used. Following
implantation, the capsule and soft tissues are closed up.
All patients receive 24 h of antibiotics. Low-dose warfarin
is used for thromboprophylaxis.

After the operation, the first outpatient clinical follow-up
occurs in the third month, the second in the sixth month,
and the third one year later after the standard inpatient
evaluation on the first day, with standard follow-ups then
occurring annually.

The patients are provided range of motion (ROM) thera-
py on the joint on the 1%, 2", and 3 days post-operation
using the standard rehabilitation program.

Superficial and deep soft tissue complications and treat-
ments performed during the 1%, 2", and 3 days of the
patients’ post-operation hospitalization are recorded in
the same system.

Primary outcomes involve the Knee Society score (KSS)
and prosthesis survival. Secondary outcomes involve vi-
sual analogue scales (VAS), ROM, and complications.

The patients’ functional KSS, ROM, and VAS values are
recorded during the annual checkups during the postop-
erative period (10).

Patients who are called in for their final checkup have an-
teroposterior x-rays taken. A bone defect classification is
assessed based on this and according to the Aori classi-
fication, and the stability between the components and
the bone interface are evaluated. The prosthesis survival
times of patients who lose stability and undergo revision
are recorded (11).

This study was approved by the Kirsehir Ahi Evran Faculty
of Medicine Clinical Research Ethics Committee (Date:
05.09.2023, No: 15/98).

Power analysis

Power analysis was performed to determine the sample size,
with an effect size of d=0.75, Power (1-B)=0.90, and allocation
ratio=1 being assumed. As a result, the minimum sample size
has been calculated as 39 people in each group.

Statistical analysis

The analyses were conducted using the software pro-
gram SPSS ver. 26 (IBM SPSS Corp., Armonk, NY, USA).
The variables’ normality of the data was examined using
the Kolmogorov-Smirnov test. The Mann-Whitney U test
was used to compare two independent groups, while the

Friedman test was used for repeated measurements of
more than two groups. In the case of significant differ-
ences, Bonferroni-corrected p-values were considered
for multiple comparisons. Relationships between cate-
gorical variables were examined using chi-square tests.
A significance level of p<0.05 is considered statistically
significant for all analyses.

RESULTS

According to the research groups, no significant differ-
ence was observed among the patients in terms of age,
gender, or the side operated upon (p>0.05) However, the
body mass index (BMI) values were determined to be dis-
similar between the groups. A statistical difference was
found between the groups, with BMI being significant-
ly higher in the FB group (p<0.05). The mean follow-up
times of the two groups are 64.4 (38-92) and 66.8 (40-88)
months, respectively. The mean follow-up times are simi-
lar for the two groups (Table 1).

Table 1: Demographic data

MB FB p
Male 42 48 0.403
Female 64 68

Side - Right 56 56

Side - Left 50 60 0.339
Age 63.1%£8.0 63.9+£7.0 0.266
BMI 31.2+2.1 37.2£1.9 <0.001
Mean 64.4 (38-92)  66.8 (40-88) 0.078
(range)

number of

Follow-up

months

MB: Mobile bearing, FB: Fixed bearing, BMI: Body mass index

According to the research groups, no significant differ-
ence was observed in terms of the VAS and KSS values
measured during the 1% year and final follow-up post-sur-
gery. However, significant differences were identified be-
tween the ROM values measured during the 1¢tyear and
final follow-up post-surgery (p<0.05). Prosthesis survival
was similar in the MB and FB groups, both at 103/106
(97.1%; Table 2).

When examining the osteolysis areas in the femur and
tibia according to the Aori classification in the final check-
ups, the two groups were found to be similar (Table 3).

The complication rates are similar for each group (Table
4). Revision surgery was performed in two patients in the
FB group as a result of persistent pain. Revision surgery
was needed in 1 patient in the MB group due to per-
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Table 2: Clinical results at first year and last follow-up

FB
MB group group o)

VAS score, mean + SD 1.7+1.4 1.8+1.5 0922
(1st year checkup)

VAS score, mean + SD 1.5+1.3 1.7+£1.5 0.783
(last follow up)

KSS score (15t year) 91.8+2.1 91.4+1.8 0.846
KSS score 93.4+1.8 92.8+15 0.821
(last follow up)

ROM (1t year) 114.9+1.8° 105.6+1.6° 0.004
ROM (last follow-up) 116.8+2.2° 108.8+1.4° 0.006
Prosthesis survival 103/106 113/116  0.893

(97.1%) (97.4%)

MB: Mobile bearing, FB: Fixed bearing, VAS: Visual Analogue
Scale, SD: Standard deviation, KSS: Knee Society score, ROM:
Range of motion

Table 3: Radiographic results

Radiolucent lines MB FB
Overall, n (%) 10 (9%) 9 (8%)
Tibia (n)

0-4 mm

5-9 mm 3 2

> 10 mm 1 R

Aori classification

Type 1 4 5
Type 2a 3
Type 2b 2 1
Type 3 1 -
MB: Mobile bearing, FB: Fixed bearing, n: number
Table 4: Complications

MB group FB group
Overall, n (%) 3(2.8%) 3(2.5%)
Aseptic loosening 1 -
Deep infection 1 1
Persistent pain 1 2

MB: Mobile bearing, FB: Fixed bearing, n: number

sistent pain. While revision was performed in one patient
because of aseptic loosening, one patient had significant
loosening findings in radiology (Aori type 3). A peripros-
thetic joint infection (PJI) occurred in one patient from
each group, as well as one case where someone had un-
dergone two-stage revision surgery due to this.

DISCUSSION

FB-designed TKR has been used for many years, and
publications are found in the literature to have reported
excellent long-term results with follow-up periods of 10
to 17 years (12-15). However, aseptic loosening develop-
ments still occur at an undesired level (16-18). To make up
for this, MB-designed knee arthroplasty was promoted
in the late 1970s with several potential advantages over
conventional FB (19, 20).

Despite the many theoretical advantages of MB total
knee replacement, this study has shown little significant
difference in early functional outcomes between MB and
FB prostheses. These results are supported by several
other studies showing no significant difference in out-
comes between FB and MB implants (4-8).

Another theoretical advantage of the MB prosthesis is
the improved functional performance of the knee. This
study found no difference between the two groups in
terms of residual pain, functional outcome, or range of
motion, which is consistent with similar studies in the lit-
erature (21-25).

Similar to Harrington et al.’s study, the current study not-
ed ROM values to be slightly better in the MB group at
the 1%t year checkup. Contrary to Harrington et al., how-
ever, although the difference in the final checkup had de-
creased, it did not become statistically insignificant (26).

Ranawat et al.’s short-term follow-up study found that,
after the bilateral TKR procedure, no significant differ-
ence occurred in terms of clinical or functional results.
These results are largely consistent with those of the cur-
rent study (7). However, another multicenter study found
better results in MB designs regarding functional knee
scores during the 1s-year checkup (24).

Another advantage of the MB design is that the tibia
can be aligned under the femur by itself, thus minimiz-
ing malposition in the tibial component. This has been
hypothesized to be able to improve patellofemoral track-
ing and reduce patellofemoral pain; however, the current
study was unable to prove this.

Another hypothesis is that MB TKRs minimize compo-
nent loosening and polyethylene wear. The present study
found no significant difference regarding polyethylene
wear or related osteolysis and component loosening,
and the literature generally reports results in line with this
(5, 22). In fact, Huang et al. reported significantly more
osteolysis to have occurred in their MB design patient
group They argued that, as a possible cause of this os-
teolysis, which is more prominent on the femoral side,
smaller polyethylene particles may occur due to abra-
sion between both the compatible articular surface and
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the tibial baseplate surface, and that they may undergo
phagocytosis (27).

When evaluated in terms of postoperative late period
pain, studies have examined many scores such as the
KSS pain score, Oxford knee pain score, Western Ontar-
io and McMaster Universities Arthritis Index (WOMAC)
pain scale, and VAS and generally found no significant
differences between the MB and FB designs (5, 8, 23,
24, 30-34).

The potential disadvantages of the MB design include
higher implant costs and insert dislocations (28, 29). This
dislocation has been reported in the literature, but no
significant differences could be detected (24, 35, 36).
The current study did find insert dislocation to have oc-
curred in one patient in the MB group, but the problem
was solved with one large insert change without the
need for component revision.

The major limitation of this study is its retrospective na-
ture. The second major limitation is the use of similar
types of prostheses from different brands. In addition,
although the groups in this study had an average fol-
low-up of five years, even longer follow-up periods may
be required to understand whether one design is more
successful against loosening.

CONCLUSION

In conclusion, the current study’s participants had a
mean follow-up period of five years, no significant dif-
ference found regarding function, pain, ROM, or signs
of radiological loosening between the MB- and FB-de-
sign total knee arthroplasty. The study feels that hav-
ing the surgeon synthesize the patient’s characteristics
and experience when choosing the appropriate implant
would be appropriate.
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ABSTRACT

Congenital methemoglobinemia is a rare cause of cyanosis that
is characterized by increased methemoglobin levels and caused
by mutations in the cytochrome B5 reductase 3 (CYB5R3) gene
resulting in deficiencies of the nicotinamide adenine dinucleo-
tide-cytochrome b5 reductase enzyme. The congenital disease
has two types: type |, in which the enzyme deficiency occurs only
in the erythrocytes, and type Il, in which all tissues are affected.
Accordingly, cyanosis is the sole clinical manifestation in type
I, whereas cyanosis is accompanied by such severe neurologi-
cal findings as intellectual disability, microcephaly, generalized
dystonia, and movement disorders. In this study, a case who pre-
sented with respiratory distress was found to have high methe-
moglobin levels and was diagnosed with type Il congenital met-
hemoglobinemia due to the presence of neurological findings
was presented. The patient's treatment was adjusted, the met-
hemoglobin level was reduced, and cyanosis regressed, but no
change was observed in neurological findings. This untreatable,
rare condition must be included in the differential diagnosis of
patients with unexplained cyanosis and high methemoglobin
levels, and genetic counseling must be provided to the family,
because of its severity and 25% recurrence rate.

Keywords: Methemoglobinemia, congenital, cyanosis, neuro-
logical development

OzZET

Konjenital methemoglobinemi, methemoglobin dlzeyinde ar-
tigla seyreden, nadir siyanoz sebeplerindendir. Hastaliktan so-
rumlu olan nikotinamid adenin diniikleotit sitokrom b5 rediiktaz
enzimi eksikligine sebep olan sitokrom B5 rediktaz 3 (CYB5R3)
gen mutasyonlandir. Konjenital hastaligin iki tipi vardir; tip I'de
sadece eritrositlerde enzim eksikligi gorilirken, tip ll'de tim
dokular etkilenir. Buna bagl olarak tip I'de siyanoz gérilen tek
klinik bulgu iken tip II'de hafif siyanozun yaninda biligsel yetersiz-
lik, mikrosefali, jeneralize distoni, hareket bozukluklar gibi cid-
di nérolojik bulgular eslik eder. Bu ¢alismada, solunum sikintisi
yakinmasi ile bagvuran, methemoglobin dizeyi yiksek sapta-
nan, nérolojik bulgularin eslik etmesi sebebi ile tip Il konjenital
methemoglobinemi tanisi alan olgu sunuldu. Hastanin tedavisi
dizenlendi, methemoglobin diizeyi disdrildi, siyanoz geriledi,
ancak nérolojik bulgularda degisiklik gérilmedi. Tedavisi olma-
yan bu nadir hastalik, agiklanamayan siyanozu olup methemog-
lobin dizeyi ylksek saptanan hastalarin ayirici tanilar arasinda
yer almali ve hastaligin siddeti ve %25 niks orani nedeniyle aile-
ye genetik danismanlik verilmelidir.

Anahtar Kelimeler: Methemoglobinemi, konjenital, siyanoz,
nérolojik geligim
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INTRODUCTION

Methemoglobinemia is a rare condition characterized by el-
evated methemoglobin (metHb) levels in the blood. Under
normal conditions, a small amount of metHb is produced
in the erythrocytes upon exposure to various free radicals,
and the nicotinamide adenine dinucleotide-cytochrome b5
reductase (NADH-CYB5R) enzyme plays a protective role by
reducing 99% of the metHb to hemoglobin A, thus main-
taining a metHb level of 1-2%. If this protective mechanism
is impaired, the metHb level increases. The reason for me-
tHb level increase can be congenital, resulting from enzyme
deficiency; or acquired, such as through exposure to var-
ious chemicals (1-3). The congenital form that is inherited
in an autosomal recessive fashion has two types: in type |,
NADH-CYB5R enzyme deficiencies occur only in the eryth-
rocytes; while in type Il, all tissues are affected. The disease
can be attributed to mutations on the 22q13 gene chro-
mosome. Clinical manifestations vary depending on the
metHb level. Although cyanosis is the only clinical manifes-
tation in recessive congenital methemoglobinemia (RCM)
type |, which is the benign form of the condition; RCM type
Il presents with cyanosis accompanied by neurological find-
ings (1,3,4). Due to the rarity of the disease, it may not be
considered in differential diagnoses of patients with cyano-
sis. The current report presents a patient with RCM type |I
which presented with respiratory distress.

The patient’s guardian provided informed consent.
CASE PRESENTATION

A9-year-old female presented to our hospital with respiratory
distress and involuntary movements. The patient was born to
consanguineous parents (first-degree relatives) with no com-
plications after a normal pregnancy. There was no remarkable
family history. The patient had normal development in the
first six months of life but then encountered delays in reach-
ing developmental milestones and growth retardation. She
developed microcephaly (43 cm, < 3 percentile, -6.5 SDS) in
the first year, while other anthropometric measurements re-
mained within normal ranges. Psychomotor retardation had
become prominent, and opisthotonus attacks and choreo-
athetotic movements had increased for the last two years.
She had frequent fits of crying and prominent agitation. At
age four she was making simple utterances and would smile
at familiar faces. It was leared from the mother that she had
episodes of cyanosis when she had a fever. During these pe-
riods, a slight increase in the methHb level was observed, but
it was stated that this was not significant.

A physical examination revealed central cyanosis and
neurological findings such as microcephaly, hypertonia
in the trunk and extremities, hyperactive deep tendon
reflexes, widespread dystonia that became prominent
upon physical contact, intense choreoathetotic move-
ments, growth retardation, intellectual disability and de-

lay in speech development. A diagnosis of methemoglo-
binemia was first considered due to the observation of
central cyanosis that was unresponsive to oxygen thera-
py, chocolate-colored blood (Figure 1), and metHb levels
of 17-18.6% measured from an arterial blood gas analy-
sis. No exposure to any toxic substances was detected.
Cardiac and respiratory examinations revealed normal
findings; chest X-ray and echocardiography showed nor-
mal findings; and cranial magnetic resonance imaging
study revealed cerebral atrophy and ventricular dilation
(Figure 2). Routine laboratory examinations and metabol-
ic screening tests were normal. Electroencephalography
was normal. A genetic analysis was conducted with a pre-
diagnosis of RCM based on the clinical and laboratory
findings, and revealed a homozygous pathogenic muta-
tion in the CYB5R3 (c.489C>G) gene, as a result of which,
the patient was diagnosed with RCM type II. The patient
was placed on a treatment of ascorbic acid 500 mg/day
and riboflavin 120 mg/day. Despite the improvement
in the cyanosis and metHb level (5.3-6.5%), no change
was observed in the neurological symptoms at the 3-6
months follow-up. The patient died six months after the
diagnosis in a different center, where she applied with
respiratory distress and was diagnosed with pneumonia.
During this period, the patient continued her medication.

Figure 1: Arterial blood gas samples; A: Chocolate
brown colored blood sample of the patient, B: Blood
sample from a normal person
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Figure 2: From left to right from top to bottom (A-F); on
axial T2-weighted (A-B), coronal fat-suppressed T2-
weighted (C), FLAIR (D), sagittal T1-weighted (E) and axial
T1-weighted (F) images; In both lateral ventricles, more
prominent on the left frontal (green arrows), temporal (red
arrows) and occipital horns (secondary to atrophy of white
matter especially at this level) (purple arrows), in the 3¢
ventricle (yellow arrow), extraaxial CSF distance (to be less)
(orange arrows) marked dilatation is observed. There is
also cystic dilatation of the 4" ventricle towards the
posterior fossa (red arrowheads), and hypoplasia of the
cerebellar vermis (blue arrowhead) and cerebellar atrophy
(black arrowheads) (Dandy-Walker variant). There is also
cerebral atrophy inconsistent with the patient’s age.

DISCUSSION

Methemoglobinemia refers to the abnormal elevation of
metHb levels in the blood resulting from a defect in the
pathways that maintain metHb within normal ranges. In
this form of hemoglobin, ferrous iron is oxidized into a
ferric form, leading to a decrease in the oxygen-carrying
capacity of erythrocytes, and resulting in cyanosis and hy-
poxia (1). Clinical manifestations vary depending on the
rate of increase in metHb levels and the half-life of the
responsible agent in an acquired form. But in the con-
genital form, compensatory erythrocytosis occurs and a
milder presentation is observed in response to chronic in-
creases in metHb levels (5,6). RCM type | is a benign form
of the condition in which the enzyme deficiency involves
only erythrocytes, and cyanosis is the only clinical man-
ifestation. Whereas in type Il, enzyme deficiency occurs
in all tissues, and the most distinctive feature is cyanosis
accompanied by neurological impairment in those aged
6-9 months, resulting in death in the first years of life (7).
Central cyanosis that is unresponsive to oxygen therapy
and arterial blood that is darker than normal suggests the
possible diagnosis, which can be supported by a mea-
surement of metHb levels. The presence of neurological

findings such as progressive intellectual disability, micro-
cephaly, opisthotonus, athetotic movement, and gener-
alized hypertonia accompanying methemoglobinemia
suggests the diagnosis of RCM type Il. Confirming the
diagnosis is easy in the presence of methemoglobinemia
with accompanying neurological findings, as was the
case in our patient; although it may be more challenging
to recognize the condition clinically in the early periods
when neurological manifestations have not yet devel-
oped. For this reason, acquired factors must first be ruled
out in a patient with methemoglobinemia, and the work-
up should then proceed with genetic subtyping (3,7,8).

The homozygous mutation identified in our patient,
c.489C>G, is one of a few identified mutations causing
RCM type II. Up to 80 mutations have been identified in
the CYB5R3 gene that are responsible for the condition;
with the mutations that cause enzyme instability resulting
in type |, and the mutations that cause enzyme inactiva-
tion resulting in the type Il form (7-9).

There have been a few case reports presenting the cra-
nial imaging findings of patients with RCM type Il, brain
atrophy was noted in our patient, similar to previously
reported cases. The most commonly reported findings
include brain atrophy, delayed myelination, and thinning
of the corpus callosum, which are non-specific and have
limited diagnostic contribution (3,4,9,10).

High-dose ascorbic acid (200-500 mg/day) therapy ef-
fectively reduces metHb levels in RCM, and it has been
reported that riboflavin (120 mg/day) therapy is also effec-
tive in some cases. Methylene blue treatment can be used
when the metHb level is very high or when the patient
is severely symptomatic. Despite this therapy, patients
have a poor prognosis, and the treatment has no effect
on any neurological impairments that have already been
acquired. Since the pathophysiology of the disease is un-
known, the reason for the ineffectiveness of the treatment
on neurological findings is also unknown (1,3,4).

CONCLUSION

Recessive congenital methemoglobinemia is a rare dis-
ease, with the type Il form of the condition being particu-
larly rare and seldom taken into consideration in the dif-
ferential diagnoses. The condition must be remembered
in the differential diagnosis of patients with methemoglo-
binemia if it is accompanied by neurological manifesta-
tions. Families must be provided with genetic counseling
for this untreatable condition.

Informed Consent: The patient's guardian provided informed
consent.
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ABSTRACT

In the literature thrombotic microangiopathy (TMA) associated
with ANCA-associated vasculitis (AAV) has only been reported
in isolated case reports. Here, we report a patient with
granulomatosis with polyangiitis (GPA), who presented with
TMA after initiation of remission induction therapy. A 36-year-
old male patient presented with dyspnea and decreased urine
output. Laboratory results demonstrated elevated creatinine, low
albumin, low hemoglobin, normal leukocyte and platelet count,
normal LDH, and elevated acute phase reactants. Urinalysis
revealed proteinuria (1275 mg/day) and an active urine sediment.
Serum complement levels were normal and proteinase 3 ANCA
titer was> 200 IU/ml. Urinary ultrasound revealed normal kidney
sizes and normal parenchymal thicknesses with increased renal
parenchymal echogenicity. A kidney biopsy revealed pauci-
immune crescentic glomerulonephritis. The diagnosis was
GPA and an induction treatment of pulse steroid, intravenous
cyclophosphamide, and plasma exchange was initiated. After two
doses of cyclophosphamide, rituximab treatment was initiated.
Fifteen days after the second dose of rituximab, thrombotic
microangiopathy (TMA) was considered in the patient who had no
increase in hemoglobin value (despite initiation of erythropoetin)

OZET

Literatirde ANCA iliskili vaskiilit (AlV) ile iliskili trombotik
mikroanjiyopati (TMA) sadece olgu sunumlarinda bildirilmistir.
Burada remisyon indliksiyonu tedavisi sonrasinda TMA tablosuyla
bagvuran granilomatéz polianjit (GPA) tanili bir hastayr sunmayi
amagladik. Otuz alti yaginda erkek hasta nefes darligi ve idrar
cikisinda azalma sikayetleriyle bagvurdu. Hastanin laboratuvar
tetkiklerinde kreatinin ve akut faz reaktani yuksekligi, albimin
ve hemoglobin distkligl, normal 18kosit ve trombosit sayisi
ve normal LDH diizeyi saptandh. idrar tahlilinde 1275 mg/giin
proteinlri ve aktif idrar sedimenti mevcuttu. Serum kompleman
seviyeleri normaldi ancak proteinaz 3 ANCA titresi > 200 IU/ml
olarak saptandi. Uriner ultrasonografide normal bébrek boyutlari
ve normal renal parankim kalinligi ile artmis renal parankimal
ekojenitesi tespit edildi. Bobrek biyopsisinde immiin birikimden
fakir kresentik glomerUlonefrit saptandi. Hastaya GPA tanisi
kondu ve ylksek doz steroid, intravendz siklofosfamid ve plazma
degisiminden olusan giicli bir indiiksiyon tedavisi baslandh. ki
doz siklofosfamid sonrasi rituksimab tedavisi verildi Eritropoetin
baslanmasina ragmen hemoglobin degerinde artis olmayan
ve trombosit sayisinda azalma olan hastada ikinci rituksimab
dozundan 15 gin sonra trombotik mikroanjiyopati (TMA)
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and decreased platelet count. Peripheral blood smear revealed
5-9 schistocytes in each area. A corrected reticulocyte count
was elevated, and haptoglobin was low. ADAMTS13 activity was
normal. Plasma exchange was not reinitiated. The kidney biopsy
was re-evaluated, but no histopathological changes consistent
with TMA were found. The patient was under follow-up for TMA by
checking his hematological parameters once a week. Two months
later, at the third month of rituximab treatment, an increase in
hemoglobin and platelet values was observed. Reticulocyte
percent and haptoglobin were within normal limits. His follow-up
as an outpatient is continuing. In most of the reported cases of
TMA associated with ANCA-associated vasculitis, TMA appeared
in the course of active vasculitis. Our case is noteworthy due to
the fact that TMA developed after the active phase of GPA, even
after the initiation of potent remission induction therapy.

Keywords: Granulomatosis with polyangiitis, remission induc-
tion, thrombotic microangiopathy

distintlda. Periferik yaymada her alanda 5-9 sistosit gorildi.
Dizeltilmis retikilosit sayisi ylksek, haptoglobin dizeyi dustk,
ADAMTS13 aktivitesi normaldi. TMA tablosu icin plazmafereze
tekrar baslanmadi. Bdébrek biyopsisi tekrar degerlendirildi
ancak TMA ile uyumlu histopatolojik degisiklik bulunamad.
Hasta TMA acisindan haftalik olarak hematolojik parametrelerle
takip edildi. ki ay sonra rituksimab tedavisinin tctincii ayinda
hemoglobin ve trombosit dederleri artti, retikilosit ylzdesi ile
haptoglobin normal olarak saptandi. Hastanin poliklinik takibi
devam etmektedir. Olgumuz, GPA'nin aktif fazindan sonra, hatta
gl¢li remisyon indiksiyon tedavisi baslandiktan sonra TMA
tablosunun gelismesi nedeniyle dikkat cekicidir.

Anahtar  Kelimeler: Granlilomatoz
indiiksiyonu, trombotik mikroanjiyopati

polianjit,  remisyon

INTRODUCTION

Granulomatosis with polyangiitis (GPA) is an anti-neu-
trophil cytoplasmic antibody (ANCA) associated vascu-
litis (AAV) that most often affects the upper and lower
respiratory tracts, and kidneys (1). Thrombotic micro-
angiopathies (TMA) are a heterogeneous group of dis-
eases characterized by microangiopathic hemolytic
anemia, thrombocytopenia, and end-organ damage,
often involving the kidneys (2). In the literature TMA as-
sociated with AAV has only been described in isolated
case reports (3). Here, we aimed to describe the devel-
opment of TMA in a 36-year-old patient with GPA after
initiation of remission induction therapy and review the
treatment options.

CASE PRESENTATION

A 36-year-old male patient presented to the emergency
department with dyspnea and decreased urine output.
Past medical history was unremarkable except for recent
bilateral hearing loss. He did not regularly use any med-
ications. His body temperature was 36.6 °C, blood pres-
sure was 111/72 mmHg, pulse rate was 72/min, respiratory
rate was 20/min, and blood oxygen saturation was 97%
by pulse oximetry. Fine crackles were heard in the bases
of both lungs on auscultation. Laboratory results were as
follows: Urea: 97 mg/dl, creatinine: 8.32 mg/dl, eGFR: 7
ml/min/m?, albumin: 24.2 g/L, total protein: 52 g/L, hemo-
globin: 83 g/dl, mean corpuscular volume: 84 fl, platelet:
228000/ul, LDH: 236 U/L, CRP: 137.7 (0-5) mg/L, sedimen-
tation: 39 mm/hour, microprotein in spot urine: 1275 mg/
day, and urine microscopy showed 234 erythrocytes and
27 leukocytes. Initial peripheral blood smear revealed nor-
mochromic normocytic erythrocytes, a sufficient number
of platelets, and no schistocytes. Proteinase3 (PR3) ANCA
titer was> 200 1U/ml, myeloperoxidase (MPO) ANCA and
anti-glomerular basement membrane antibodies were
negative. Complement 3 was 0.95 g/L (0.9-1.8) and com-

plement 4 was 0.15 (0.1-0.4). He was hospitalized with
acute kidney injury. Urinary ultrasound revealed normal
kidney sizes and normal parenchyma thicknesses with in-
creased renal parenchymal echogenicity. A kidney biop-
sy revealed pauci-immune crescentic glomerulonephritis.
Paranasal sinus computed tomography (CT) revealed bi-
laterally increased soft tissue density and decreased aer-
ation in mastoid cells, in the mastoid antrum, and in both
middle ear cavities. Thorax CT revealed bilateral pleural
effusion, atelectatic changes in the lung areas neighboring
the effusion, and two subpleural nodules in the right lung
(one 11Tmm and the other 15 mm in diameter). He was
also evaluated by the ear-nose-throat department for the
etiology of his recent hearing loss, which turned out to be
a sensorineural hearing loss. The patient was diagnosed
with GPA. A potent induction treatment of pulse methyl-
prednisolone (1000 mg/day for three days), intravenous
cyclophosphamide was initiated and plasma exchange
with fresh frozen plasma was performed for a total of eight
cycles. During this period, the anuric patient underwent
intermittent hemodialysis three times a week. After two
doses of cyclophosphamide, which were administrated in
doses of 750 mg/day within an interval of two weeks, the
control PR3-ANCA titer was >200 IU/ml. Three weeks after
the second cyclophosphamide infusion, rituximab treat-
ment was initiated as 2x1000 mg intravenous infusion with-
in an interval of two weeks. Two months after the initiation
of induction treatment and 15 days after the second dose
of rituximab, thrombotic microangiopathy (TMA) was con-
sidered a preliminary diagnosis in the patient who had no
increase in hemoglobin value (despite initiation of erythro-
poetin) and decreased platelet count (116000/ul). Periph-
eral blood smear revealed a slightly decreased number
of platelets, normochromic normocytic erythrocytes, and
5-9 schistocytes in each area. Corrected reticulocyte count
was elevated (5.28%), haptoglobin was low, and red cell
distribution width was slightly elevated. The ADAMTS13
activity was within normal range. Other potential causes
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of TMA such as systemic lupus erythematosus, antiphos-
pholipid syndrome, malignant hypertension, and infective
endocarditis were also excluded. A kidney biopsy speci-
men was re-evaluated, but no histopathological changes
consistent with TMA were found. Re-biopsy was not per-
formed because the patient was still anuric and the dialysis
treatment was continued. The patient was under follow-up
for TMA by checking his hematological parameters once
a week. Since alternative causes of TMA were excluded
and the patient had already received a potent immuno-
suppressive regimen (Three days of 1000 mg methylpred-
nisolone pulses, eight cycles of plasmapheresis, two doses
of 750 mg cyclophosphamide, and two doses of 1000 mg
rituximab), no additional treatment was given for TMA.
Prednisolone dose was maintained at 15 mg/day. Plasma
exchange was not reinitiated. Two months later, at the
third month of rituximab treatment, an increase in hemo-
globin and platelet values was observed. Hemoglobin was
16.7 g/dl, platelet was 158x10%/ulL, reticulocyte percent
and haptoglobin were within normal limits. Meanwhile,
the patient who had a fever during hemodialysis was hos-
pitalized due to a catheter infection. Stenotrophomonas
maltophilia growth was observed in the blood culture, the
catheter was changed. PR3-ANCA titers persisted at >200
IU/ml. Due to the persistence of PR3-ANCA titers and the
concomitant infection, intravenous immunoglobulin (IVIG)
treatment was initiated at a dose of 2 g/kg/month, after
rheumatology consultation. There was no finding in favor
of infective endocarditis in the transthoracic echocardiog-
raphy. Antibiotherapy was completed and acute phase
reactants regressed. The patient’s prednisolone dose
was gradually tapered to 5 mg/day. The patient’s hearing
loss has completely recovered, and control CT images re-
vealed normal mastoid cells, mastoid antrum, and middle
ear as well as bilaterally normal lung parenchyma without
any nodules or pleural effusion. He continued 3/7 hemo-
dialysis program and his follow-up as an outpatient is con-
tinuing. His final PR3-ANCA titer is 53 [U/ml.

DISCUSSION

Thrombotic microangiopathies may rarely be observed in
the course of AAV. Activation of the alternative pathway
of complement and associated endothelial damage may
trigger TMA in patients with AAV (4). The presence of his-
topathological signs of TMA in kidney biopsies of patients
with AAV has been associated with poor renal prognosis
in one study and increased all-cause mortality in anoth-
er study (3, 5). The kidney biopsy of our patient did not
demonstrate any signs of TMA.

A French nationwide retrospective case-control study
and literature review of TMA in patients with AAV stated
that TMA mainly occurred in patients with MPA, although
cases with GPA have also been reported (6-8). In most of
the reported cases, TMA appeared in the course of active

vasculitis (6). Our case is noteworthy due to the fact that
TMA was not present at the initial presentation of GPA,
but it occurred after initiation of potent induction treat-
ment, namely three doses of pulse methylprednisolone,
8 cycles of plasmapheresis, two doses of cyclophospha-
mide and two doses of rituximab. However, the treat-
ment was not changed, considering that the therapeutic
effect of rituximab would appear late. In addition, when
the literature was evaluated, no additional treatment rec-
ommendations were found (9). Two months later, at the
third month of rituximab treatment, the hematological
findings of TMA completely disappeared.

In conclusion, TMA in a patient with AAV may also devel-
op after the active phase of the disease, even after the
initiation of potent remission induction therapy. However,
it seems reasonable to wait for a while before changing
therapy for TMA, especially in patients on remission in-
duction therapy containing rituximab.
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DIAGNOSIS AND ENDOVASCULAR TREATMENT OF AN
ARTERIOVENOUS FISTULA IN THE BREAST
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ABSTRACT

Arteriovenous fistulas (AVF) are abnormal connections between
the arteries and veins in the absence of normal capillaries. The
etiology of AVFs includes surgical planning for hemodialysis, con-
genital/syndrome related conditions, malignancy and trauma,
and iatrogenic complications. Breast AVFs are rare, and most of
those reported in the literature are biopsy-related acquired cas-
es. A 91-year-old female patient was diagnosed with AVF in the
right breast via radiological imaging findings and underwent en-
dovascular treatment. The AVF could not be associated with any
acquired etiology. Doppler ultrasonography and MDCTA-MRA
are guides for the diagnosis of AVF. Digital angiography is both
the gold standard in diagnosis and can be used for endovascular
treatment in suitable cases.

Keywords: Breast, arteriovenous fistula, Doppler ultrasound,
magnetic resonance angiography, digital angiography,
endovascular treatment

OZET

Arteriyovendz fistlller (AVF), arterler ve venler arasinda nor-
mal kapiller vaskiler sistemin olmadigi anormal baglantilardir.
AVF'lerin etiyolojisinde hemodiyaliz i¢in cerrahi planlama, konje-
nital/sendrom iliskili durumlar, malignite ve travma ve iatrojenik
komplikasyonlar bulunmaktadir. Meme AVF'leri nadirdir ve lite-
ratirde bildirilenlerin cogu biyopsi ile iliskili edinsel vakalardir.
Doksan bir yasinda kadin hastaya radyolojik gérintileme bulgu-
lar ile sag memede AVF tanisi konuldu ve endovaskdiler tedavi
uygulandi. Olgumuzun anamnezinde AVF etyolojisi bulunama-
mistir. Doppler ultrasonografi ve MDCTA-MRA AVF tanisinda yol
gostericidir. Dijital anjiyografi altin standarttir ve uygun olgularda
endovaskdler tedavi olanagdi saglamaktadir.

Anahtar Kelimeler: Meme, arteriyovendz fistll,
ultrason, manyetik rezonans anjiyografi,
endovaskuler tedavi

Doppler
dijital anjiyografi,
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INTRODUCTION

Arteriovenous fistulas (AVF) are abnormal connections
between an artery and a vein in the absence of capil-
laries. The blood flow in AVFs creates a hyperdynamic
shunt from the artery to the vein. The etiology of AVFs in-
cludes surgical planning of hemodialysis, congenital/syn-
drome-related conditions, pathological processes such
as malignancy or trauma, or iatrogenic complications (1).
Radiological findings include the presence of a low-re-
sistance arterial feeder and arterialized high-flow velocity
vein using Doppler ultrasonography (USG). Multidetector
computed tomographic angiography (MDCTA) and mag-
netic resonance angiography (MRA) show early filling of
the draining vein at the early arterial phase, and digital
angiography shows arterial feeders and draining veins.

CASE PRESENTATION

A 91-year-old female patient was admitted with complaints
of bruising, stiffness, and pain in the right breast. The pa-
tient presented with essential hypertension, congestive
heart failure, and chronic obstructive pulmonary disease.
The patient was taking an antihypertensive and a daily 100
mg/day acetylsalicylic acid treatment. Physical examina-
tion indicated the presence of extensive ecchymosis of the
skin in the right breast with a warm-pulsatile palpable le-
sion in the outer quadrant. The hemogram, biochemistry,
and coagulation examination results and expected normal
ranges were as following: WBC: 8.56x103 cells/pl (4.1-11.2),
Hb: 11.2 g/dL (11.7-15.5), Platelets: 167x103/ul (160-3%0),
Neu: 5.24x103/ul (1.3-7); Glucose: 112 mg/dL (70-100), Cre-
atinine: 0.69 mg/dL (0.7-1.4), CRP: 13.06 mg/L (0-5), INR:
0.82 (0.85-1.2), PT time:10 s (10-15), Prothrombin activity:
136.6% (70-130), and APTT: 25.1 s (21-36).

Mammography images indicated the presence of a tor-
tuous dilated vascular structure in the upper outer quad-

rant of the right breast as a tubular opacity with athero-
sclerotic calcification on its wall. A 3-cm opacity covered
by parenchyma was observed adjacent to the dilated
vascular structure, which was more evident on the me-
diolateral oblique view (MLO) mammogram. In addition,
diffuse thickening and increased trabeculation were ob-
served in the right breast skin (Figure 1). USG examina-
tion indicated the presence of extensive dilated super-
ficial vascular collaterals, cutaneous-subcutaneous fatty
tissue edema, and increased echo signal along the upper
and outer quadrants of the right breast. A hypo-isoechoic
lesion 17x18x38 mm in size was observed at the 9 o'clock
position in the right breast. The location was consistent
with the opacity observed in the mammogram. Doppler
examination indicated the presence of a low-resistance
arterial feeder and arterialized high-flow velocity vein
adjacent to the hypoechoic lesion with turbulent flow in
its lumen, suggesting the presence of a partially throm-
bosed pseudoaneurysm-associated AVF (Figure 2).

To further investigate the origin of the vascular pathol-
ogy, the time-resolved 3D MRA technique with IV con-
trast for the right axilla and breast, along with arterial
and venous phase MRA, was first applied to the patient.
This was followed by the acquisition of conventional MR
images by placing the breast coil in the prone position.
MRA images showed the presence of focal aneurysmatic
dilations from the proximal segment of the right thorac-
ic lateral artery originating from the axillary artery and
multiple collaterals in the outer quadrant of the right
breast compatible with the presence of an AVF in the ret-
ro-mammillary area (Figure 3). In addition, venous return
starting in the early arterial phase was observed.

At the interventional radiology unit, the patient under-
went a modified Allen test, after which a 4F vascular
sheath was placed by sonography-assisted radial artery

Figure 1: (a) Extensive ecchymosis of the skin in the right breast, (b) CC and (c) MLO mammography images indicating
the presence of tortuous dilated vascular structure (black arrowhead), opacity (pseudoaneurysm location ) covered by
parenchyma adjacent to the dilated vascular structure (black arrow).
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Figure 2: (a, b) Extensive dilated superficial vascular collaterals, cutaneous-subcutaneous fatty tissue edema, and echo
increase; (c, d, e) hypo-isoechoic lesion (white arrow), Doppler examination indicating the presence of a low resistance
arterial feeder, and arterialized high-flow velocity vein adjacent to the hypoechoic lesion with turbulent flow in its
lumen, suggesting the presence of a partially thrombosed pseudoaneurysm-associated AVF.

Figure 3: (a, b) Partially thrombosed pseudoaneurysm with intermediate signal intensity in TTW and T2W images (white
arrow); (c, d) Focal aneurysmatic dilations from the proximal segment of the right thoracic lateral artery originating from
the axillary artery, and multiple collaterals in the outer quadrant of the right breast (white arrowhead).
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access from the right wrist. The right subclavian artery
was then catheterized with a 0.035-inch guidewire and a
4F diagnostic vertebral catheter. Digital subtraction angi-
ography (DSA) was carried out by administering the con-
trast material via a pump. The DSA images indicated that
the lateral thoracic branch of the right axillary artery was
prominently hypertrophic and tortuous in appearance.
The images obtained by selective catheterization of the
right lateral thoracic artery indicated a multisegmental
aneurysmatic expansion along the lateral thoracic artery
followed by early filling of multiple venous drainage veins
(Figure 4).

The fistula was reached by passing the aneurysmatic seg-
ments with a 2.4F Progreat Micro Catheter System (Teru-
mo, Tokyo). Next, a 10% Histoacryl® (B/Braun, Tuttlingen,
Germany) lipiodol mixture was given as a slow injection
through the microcatheter, primarily to eliminate any flow
in the fistula. Once the fistula flow was eliminated, the
microcatheter was withdrawn, and the pathological seg-
ments of the afferent artery were embolized with a glue/
lipiodol mixture, including all aneurysmatic segments.
The selective internal mammary artery images taken at
the end of the procedure confirmed that the patholog-
ical vascularization had been eliminated (Figure 5). The
endovascular treatment procedure was terminated suc-
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cessfully, and the patient was discharged after a one-day
hospital stay and prescribed co-amoxiclav, paracetamol,
proton pump inhibitor (pantoprazole), and nonsteroidal
anti-inflammatory (lornoxicam) drugs. The patient was
scheduled for a follow-up examination 7 days later.

A follow-up examination of the patient indicated that
the ecchymosis in the breast had largely regressed and
become limited to the outer quadrant; the patient’s
complaints had also been alleviated. A control ultraso-
nography indicated that the pseudoaneurysm in the right
breast outer quadrant had been completely thrombosed.
A dirty acoustic shadowing was observed in the lumen
due to the embolization of the injected contrast materi-
al with other collateral vascular structures; moreover, no
flow was observed in the Doppler examination (Figure 6).
In addition, the skin edema and inflammatory echo in-
crease in fatty tissue had also been resolved.

DISCUSSION

Congenital AVFs are associated with deviations in the
development and differentiation of arteries and veins
during the embryological period (2). Acquired AVFs are
encountered more frequently than congenital causes.
Acquired AVFs usually have a dominant arterial feeder
and a dominant draining vein, while congenital AVFs

4o 3 AP 4d % f

Figure 4: Digital subtraction angiography, right breast, AVF. (a, b) Aneurysmatic dilated lateral thoracic artery with a
tortuous course in the early arterial phase (black arrow) and fistula location (marked with a black circle); (c) retro-
mamillary venous drainage veins; (d) mixed venous drainage into the lateral thoracic vein and internal mammary vein
(black arrowhead).
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Figure 5: (a, b) Stagnation by embolizing injection; (c) No reflow was observed in the fistula-related collaterals of the
right breast in the post-embolization angiography images taken via selective internal mammarian artery catheterization.
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Figure 6: Control ultrasonography 1 week post-intervention. The pseudoaneurysm was completely thrombosed. A
dirty acoustic shadowing was observed in the lumen due to the embolization of the injected contrast material with
other collateral vascular structures; moreover, no flow was observed in the Doppler examination.

have multiple arterial feeders and draining veins form-
ing a complex connection (2). Digital angiography in the
current case showed the presence of the lateral thoracic
artery as the major single arterial feeder, while the lateral
thoracic and internal mammary veins were observed as
the major draining veins.

Published data on the etiology of AVF in the breast sug-
gest that, apart from congenital causes, AVFs can result
from malignant masses, Tru-cut/fine needle aspiration bi-
opsies, trauma, surgical interventions, and superior vena
cava thrombosis/stenosis-related causes (2-6). A detailed
anamnesis to understand the etiology of AVF in the cur-
rent case suggested that the patient had no previous his-
tory of intervention, such as vascular intervention or tissue
biopsy of the breast. To the best of our knowledge, no re-
ported cases of spontaneous breast AVF are found in the
literature; thus, we were unable to identify an explanatory
etiology in the current case. The presence of a history of
unremembered trauma is a feasible speculation.

The presence of a ying-yang sign (back-and-forth flow
pattern) in the pseudo aneurysm lumen, a low resistance
arterial feeder, and arterialized high-flow velocity vein in
the Doppler USG are indicative of the presence of a pseu-
doaneurysm-associated arteriovenous fistula (PA-AVF) (3).
MRA and/or MDCTA contribute to the detection of early
filling of the draining vein in the early arterial phase and
clarifies the anatomy of the arterial feeder and venous
drainage. In addition to these techniques, digital angi-
ography is considered the gold standard for determining
the relationship between AVF-related arterial and venous
structures and also provides the opportunity to map per-
cutaneous endovascular embolization treatments.

The absence of any capillary vascular system able to pro-
vide passage in AVFs can lead to complications such as
venous hypertension, pseudoaneurysm, hematoma, and

symptoms of heart failure due to high-velocity blood
flow from the artery to the vein (2). Options for the treat-
ment of AVF-associated pseudoaneurysms include ultra-
sound-guided compression, thrombin injection, alcohol
injection, endovascular treatment, and surgical ligation
treatment (3, 6, 7). The lesion size of PA-AVF is important
in determining the treatment approach: Pseudoaneu-
rysms <2 cm can be followed by thrombin injection and
observation, while endovascular or surgical intervention
is generally preferred for lesions >2 cm (3).

One published case report presented an AVF that was
closed on angiography but required surgical ligation
and excision in the follow-up (6). In the current case, the
AVF was closed during embolization. More importantly,
the follow-up ultrasonography carried out a week later
showed that the pseudoaneurysm had been completely
thrombosed, with no flow observed in the associated ar-
terial and venous collaterals.

CONCLUSION

AVFs of the breast are rare, and most of the cases report-
ed in the literature are biopsy-related acquired cases.
In the case reported in the current study, no associated
etiology could be identified. Doppler USG, MDCTA, and
MRA can guide the diagnosis of AVF. Digital angiography
is the gold standard in diagnosis and can also be used for
endovascular treatment in appropriate cases.
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ERRATUM TO: ASSESSMENT OF THE RANSON SCORE IN ACUTE PANCREATITIS: ITS VALUE IN AN EMERGENCY
SETTING UPON ADMISSION

Naci SENKAL, Latif KARAHAN, Ali Emre BARDAK, Hilal KONYAOGLU, Ebru TEBERIK KAMA, ismail INCI,
Leman Damla ERCAN, Alpay MEDETALIBEYOGLU, Tufan TUKEK

In the article by Senkal et al., titled ‘Assessment of the Ranson Score in Acute Pancreatitis: Its Value in an Emergency
Setting Upon Admission,’ published in the July 2023 issue of the Journal of istanbul Faculty of Medicine, by mistake,
sources 16 and 17 were not added to the reference list. After evaluating the situation with the editor and technical
office, these two references below have been added to the last page of the PDF file.

16. Abu-Eshy SA, Abolfotouh MA, Nawar E, Abu Sabib AR. Ranson'’s criteria for acute pancreatitis in high altitude: do they need to be
modified? Saudi J Gastroenterol 2008;14(1):20-3. [CrossRef]

17. Acehan F, Tez M, Kalkan C, Akdogan M, Altiparmak E, Doganay M, et al. Revisiting the Ranson score in acute pancreatitis: Is the
drop in hematocrit a worrisome sign? J Hepatobiliary Pancreat Sci 2023;30(3):315-24. [CrossRef]

You can access the updated version of the article through the following link:
https://iupress.istanbul.edu.tr/en/journal/jmed/article/
assessment-of-the-ranson-score-in-acute-pancreatitis-its-value-in-an-emergency-setting-upon-admission
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