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AIMS AND SCOPE

istanbul Medical Journal is the scientific, peer reviewed, open access publication of istanbul Training and Research Hospital. The journal is printed six
times in a year; on January, March, May, July, September, November and its publication language is Turkish and English.

The aim of the journal is to publish high level clinical and experimental studies conducted in all fields of medicine. Reviews comprising the latest
research findings, reports on rare and educative cases and letters to the editor are also published.

The target population of the journal includes specialists in all fields of medicine, academicians and relevant health care professionals.
The istanbul Medical Journal is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EBSCO and GALE.

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 manuscripts must be submitted via the online submission system, which is available at www.istanbulmedicaljournal.org. The
journal guidelines, technical information, and the required forms are available on the journal’s web page.

All expenses of the journal are covered by the istanbul Training and Research Hospital. Potential advertisers should contact the Editorial Office. The
journal does not publish advertisement.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the istanbul
Training and Research Hospital, editors, editorial board, and/or publisher; the editors, editorial board, and publisher disclaim any responsibility or
liability for such materials.

All published content is available online, free of charge at www.istanbulmedicaljournal.org. Printed copies of the journal are distributed to the
members of istanbul Training and Research Hospital as well as the members of the editorial board and the journal’s reviewers, free of charge.

istanbul Training and Research Hospital holds the international copyright of all the content published in the journal.
Open Access Policy

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

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

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Editor: Tevfik Fikret CERMIK
Address: Clinic of Nuclear Medicine, Health Sciences University istanbul Training and Research Hospital, istanbul, Turkey
Fax: +90 (212) 530 80 55 E-mail: tevfik.cermik@sbu.edu.tr

Publisher : GALENOS PUBLISHING HOUSE
Address: Molla Giirani Mah. Kacamak Sk. No: 21/1 Findikzade 34093 istanbul, Turkey
Phone: +90 (212) 621 99 25 Fax: +90 (212) 621 99 27 E-mail: info@galenos.com.tr/yayin@galenos.com.tr Web: www.galenos.com.tr
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The editorial and publication processes of the journal 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 European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal conforms to the Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are the most
important criteria fora manuscript to be accepted for publication. Manuscripts
submitted 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 expedite the evaluation process. Manuscripts that have been
presented in a meeting should be submitted with detailed information on
the organization, including the name, date, and location of the organization.

Manuscripts submitted to istanbul Medical Journal will go through a double-
blind peer-review 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 Committee 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
volunteers was obtained following a detailed explanation 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. In
experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals http://oacu.od.nih.gov/regs/guide/guide.pdf
and they should obtain animal ethics committee approval. Information on
patient consent, the name of the ethics committee, and the ethics committee
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 reveal 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 misconduct, e.g., plagiarism,
citation manipulation, and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE guidelines.

Each individual listed as an author should fulfill the authorship criteria
recommended by the International 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 important 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 criteria should be identified as authors. Those who
do not meet all four criteria should be acknowledged in the title page of the
manuscript.

istanbul Medical Journal requires corresponding authors to submit a
signed and scanned version of the authorship contribution form (available
for download through www.istanbulmedicaljournal.org) 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 authorship during the submission and review stages of the
manuscript.

istanbul Medical Journal requires and encourages the authors and the
individuals involved in the evaluation process of submitted manuscripts to
disclose any existing or potential conflicts of interests, including financial,
consultant, and institutional, that might lead to potential bias or a conflict of
interest. Any financial grants or other support received for a submitted study
from individuals or institutions should be disclosed to the Editorial Board. To
disclose a potential conflict of interest, the ICMJE Potential 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 Editorial Board within the scope of COPE and
ICMJE guidelines.



INSTRUCTIONS TO AUTHORS

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

When submitting a manuscript to istanbul Medical Journal, authors accept
to assign the copyright of their manuscript to istanbul Training and Research
Hospital. If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. istanbul Medical Journal requires each
submission to be accompanied by a Copyright Transfer Form (available
for download at www.istanbulmedicaljournal.org). 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 istanbul
Medical Journal 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.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and Publication of
Scholarly Work in Medical Journals (updated in December 2016 - http://www.
icmje.org/icmje-recommendations.pdf). Authors are required to prepare
manuscripts in accordance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE guidelines 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 evaluation system, available at www.istanbulmedicaljournal.
org. 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 the following:

* Copyright Transfer Form,

* Author Contributions Form, and

* ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by
all contributing authors)

A-VI

during the initial submission. These forms are available for download at www.
istanbulmedicaljournal.org.

Preparation of the Manuscript

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

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

* Name(s), affiliations, and highest academic degree(s) of the author(s),
« Grant information and detailed information on the other sources of support,

* Name, address, telephone (including the mobile phone number) and fax
numbers, and email address of the corresponding author,

* Acknowledgment of the individuals who contributed to the preparation of
the manuscript but who do not fulfill the authorship criteria.

Abstract: A Turkish and an English 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 Original Articles
should be structured with subheadings (Objective, Methods, Results, and
Conclusion). 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 keywords should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine, Medical Subject
Headings database (https://www.nIm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article since it provides
new information based on original research. The main text of original articles
should be structured with Introduction, Methods, Results, Discussion, and
Conclusion subheadings. Please check Table 1 for the limitations for Original
Articles.

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

Units should be prepared in accordance with the International 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.
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Review Articles: Reviews prepared by authors who have extensive knowledge
on a particular field and whose scientific background has been translated into
a high volume of publications with a high citation potential are welcomed.
These authors may even be invited by the journal. Reviews should describe,
discuss, and evaluate the current level of knowledge of a topic in clinical
practice 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 Review Articles.

Case Reports: There is limited space for case reports in the journal and
reports on rare cases or conditions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing knowledge not included
in the literature, and interesting and educative case reports are accepted for
publication. The text should include Introduction, Case Report, Discussion,
and Conclusion subheadings. 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. Articles
on subjects within the scope of the journal that might attract the readers’
attention, particularly 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 being
commented on must be properly cited within this manuscript.

Table 1. Limitations for each manuscript type
Type of manuscript | Word limit | Abstract word | Reference Table limit | Figure limit
limit limit
Original Article 3500 250 30 6 7 or tatal of
15 images
(Structured)
Review Article 5000 250 50 6 10 or total of
20 images
Case Report 1000 15 No tables 10 or total of
200 20 images
Letter to the Editor | 500 No abstract 5 No tables No media

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
tables 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.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted 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 document. 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 images that
may indicate an individual or institution should be blinded. The minimum
resolution of each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear in resolution and
large in size (minimum dimensions: 100 X 100 mm). Figure legends should be
listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should be defined at
first use, both in the abstract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software program 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, Milwaukee, WI, USA)”

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

Limitations, drawbacks, and the shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.

References

While citing publications, preference should be given to the latest, most
up-to-date publications. If an ahead-of-print publication is cited, the DOI
number should be provided. Authors are responsible for the accuracy of
references. Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed. When there are
six or fewer authors, all authors should be listed. If there are seven or more
authors, the first six authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of publications are
presented in the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢ M, Gajovic¢ O,
Lazi¢ Z, et al. Impact of imaging diagnostics on the budget — Are we spending
too much? Vojnosanit Pregl 2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach SL,
Barlett JG, Blacklow NR, editors. Infectious Diseases. Philadelphia: Lippincott
Williams; 2004.p.2290-308.
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Books with a Single Author: Sweetman SC. Martindale the Complete Drug Reference. 34th ed. London: Pharmaceutical Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors. Functional reconstructive nasal surgery. Stuttgart-New York: Thieme; 2003.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam:
North-Holland; 1992. pp.1561-5.

Scientific or Technical Report: Cusick M, Chew EY, Hoogwerf B, Agrn E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study Research Group.
Risk factors for renal replacement therapy in the Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int:
2004. Report No: 26.

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin Beslenme Durumlari, Fiziksel Aktiviteleri ve Beden Kitle indeksleri Kan Lipidleri Arasindaki lliskiler.
H.U. Saghk Bilimleri Enstitiisii, Doktora Tezi. 2007.

Manuscripts Accepted for Publication, Not Published Yet: Slots J. The microflora of black stain on human primary teeth. Scand ] Dent Res. 1974.
Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn Interv Radiol. 2016 Feb 24. doi:
10.5152/dir.2016.15323. [Epub ahead of print].

Manuscripts Published in Electronic Format: Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm.

REVISIONS

When submitting a revised version of a paper, the author must submit a detailed “Response to the reviewers” 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 manuscript 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 process of a manuscript is completed, it is published online
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corresponding author and their publication approval is requested within 2 days of their receipt of the proof.
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March 14 Feast of Medicine and THe Spirit of Medics

University of Health Sciences is both the first health-themed state
university in Turkey and the greatest health university of the world.
Our university was founded in the facilities built by Sultan Abdilha-
mit Han II with the vision, “Transitioning from the past into the
future” and “Traditionalist but innovative”, and with the mission of
founding the first modem medical school, Mektebi Tibbyeyi
Sahane. Our university conducts educational activities in two cities

- Istanbul and Ankara - in Turkey in addition to Somalia and Sudan
campuses abroad and provides health education on an internatio- f

nal level.

While it first served as a military medical school between 1903-1909,
Mektebi Tibbwyeyi Sahane later became a civil medical school. The
military Hospital of Haydarpasa which was located opposite to
these facilities, was linked to the school with an underground tunnel
and rail system and used as a training hospital for the students.

After the World War I ended and the Mondros Armistice Agreement
was signed in 1918, the Allies invaded Istanbul. While the ships of
the invading forces were being deployed in the Marmara Sea, the
medical students in Haydarpasa were watching this scene from the
windows of the school with sadness. Their instructor, Dr. Tevfik Salim
Saglam tumed to the students and told them not to worry, as the
army of this nation had never been defeated.

However, the English forces had started to place their soldiers in the
official institutions in Istanbul immediately, and had also invaded
the buildings of the Mektebi Tibbiyeyi Sahane. The English soldiers
emptied the dormitories of the boarding military students and
decided to use that part of the building as their headquarters. They
even confiscated the bedsteads of the students: The students
converted the loft into a dormitory and moved their mattresses
there. Later on, this place was called “Hangar Palace” by the
students, as a lot of students could only be accommodated in a
very cramped area. b |

The English also forbade the military students to participate to
lessons with their uniforms. As the sons of a nation that had just
been out of the war, most of the military medics did not have any
clothes to put on other than their uniforms. The students had to
attend the classes in their pyjamas. This situation hurt the pride of
the prospective military doctors of the soldier-nation.

The medics who were on the front line during the First World War,
were uncomfortable with the occupation of their nation and being
* put in a dishonorable situation by the occupiers. Even though they
wanted to resist the pressure that was put on them and to rebel, they
chose to proceed cautiously due to the fact that people who raised
little objections were being arrested and were being sent into exile by
the occupation forces. ‘ ;

The meds who were seeking a way to react without making the
situation worse, decided to hold a celebration meeting for the 92nd
anniversary of the foundation of the Medicine School which started
education in 1827. .

The anniversary of the foundation of the School of Medicine had
never been celebrated until that time. As occupation forces forbade
students to be in groups, it could be only possible for students to
come together only with the pretext of such a scientific-based
program. On March 14, 1919 the students gathered in the conference
hall of Ottoman University with their professors. They invited British,
American and French Red Cross representatives and a French
general who was in charge of Sanitary Inspection Department. The
program started with the speech delivered by Mr. Kemal who was a
medical student on a brief history of the school. In his speech, Mr.
Kemal also stated the services of the Crimean Agig Bey who started
the medical education in Turkish instead of French and talked about
the contributions of the other professors. Then, Dr. Memduh Necdet
who studied medicine in the United States, stated that 607 Turkish,
240 Greek, 170 Armenian, 79 Jewish and 11 Serbian and Bulgarian
students had graduated from the School of Medicine since its
foundation. He also reminded the contributions of the School of
Medicine to the First World War with figures. After pointing out the
depressive situation in Istanbul, he ended his speech by saying “We
have been here, and we will be here... Istanbul belongs to us because
our independence is here.” After this statement he received a
standing ovation. With this meeting, the medics demonstrated that
they could come together under any circumstances. Also, they
conveyed this very important message that they would not abandon
their country to the occupants. The anniversary of the opening of
the School of Medicine continued to be celebrated in the following
years. Medical students’ fight for independence was not only limited
to the Medical Feast. They also played a fundamental role in the
independence of the country by supporting the initiation and
success of the War of Independence. :

Since 1919, the Medical Feast has been celebrated and every year on

March 14, all medics continue to come together.

Just like our pioneer colleagues who reacted to the occupation on
March 14, 1919 by raising the Turkish flag between the two clock
towers of Mekteb-i Tibbiyye-i Sahane, with the same spirit and the
same persistence, we raised our flag once again on the night of July
15, 2016 to resist the treacherous coup attempt. We have shown that
medics will not surrender to any occupation and betrayal attempt.

Medics who rebelled and fought against the invasion of Istanbul and

homeland, continue to be the guarantee of our independence with
the same spirit.

Prof. Dr. Cevdet ERDOL

RECTOR




14 Mart Tip Bayrami ve Tibbiyyeli Ruhu

Saglik Bilimleri Universitesi, tilkemizin saglik temalt ilk- devlet
universitesi oldugu gibi diinyanin da en biytk saglik tniversitesidir.
Universitemig, Sultan ILAbdulhamit Han tarafindan yaptirilan
binada, “Gecmis ile Gelecege, Gelenekci ancak Yenilikei” anlayisyla
Ulkemigin ilk modern tip okulu olan Mekteb-i Tibbiyye-i Sahanenin
devamu olarak kurulmus olup Istanbul, Ankara, Somali ve Sudan'da-
ki killiyelerde egitim faaliyetlerini strdlrmektedir. ;

Mekteb-i Tibbiyye-i Sahane, 1903-1909 yillart arasinda énce sadece | /
Askeri Tip Mektebi iken, daha sonra sivil tip mektebi olarak da”

higmet vermistir. Karsisinda bulunan Haydarpasa Asker Hastanesi,
yeraltt tlineli ve raylt sistemle mekteple baglantt saglanarak 6grenci-
ler igin egitim hastanesi olarak kRullanimuistir.

1918 yilinda biten Birinci Diinya Savastnin ardindan Mondros
Miitarekesi imgalanmus, itilaf devletleri Istanbul'u isgal etmisti. Isgal
Ruvvetlerine ait gemiler Marmara Denizi'nde konuslanirken, o sirada
Haydarpasadaki Tibbiyyede ders goren égrenciler bu mangarayt
okulun pencerelerinden htiglinli goglerle igliyorlardi. Dersin hocast
Tevfik Salim Saglam o6drencilerine ‘dénerek telaslanmamalarint
soyledi. Clinkii bu milletin ordusu asla maglup olmamustt.

Ancak isgal kuvvetleri kisa stire igerisinde Istanbul'daki resmi
kurumlara asker yerlestirmeye baslamis, Tibbiye binast da Ingiligler
tarafindan isgal edilmisti. Okula yerlesen Ingilig askerleri, yatilt
editim alan askeri 6grencilerin yatakhanelerini bosalttirarak binanin
bu bélimini karargéh olarak kullanmaya basladilar. Ustelik
oégrencilerin karyolalarma da el koymuslardi. Ogrenciler catt katint
yatakhaneye dontisturerek yer doseklerini oraya tasidilar.  Cok
sayida Ogrencinin ancak sikisik bir vagiyette konaklayabildigi bu
mekan ogrenciler arasinda daha sorra Hangar Palas  olarak

antlacaktt. .

Ingiligler bununla da yetinmeyerek askeri égTng:flerin derslere
Uniformalanyla katimasint yasaklamistt. ‘Savqst'an'.,fgerﬁ ¢lkmis bir
milletin evlatlar olarak ¢ogu askeri tibbiyelinin tmiformadan baska
Usttne giyebilecedi baska bir kiyafeti yoktu. Oéyeneiter caresizce
derslere pijamalanyla devam etmek gorunda kaldilar. Bu durum
asker bir milletin asker tabip adaylarinin gururuna dokunuyordu.

Birinci Diinya Savast boyunca cephelerde gorev alan Tibbiyyeliler
onca emek sonrasinda simdi memleketin isgal edilmis olmasindan,
vatant isgal edenlerin kendilerini dustrdiikleri bu onur ket durum-
dan rahatsizlik duyuyorlardt.

Ugerlerindeki baskya karst koymak, bas kaldirmak istiyorlar ancak
en ufak bir itiragda bulunanlarin isgal Ruvvetleri tarafindan tutuklant-
yor, hatta stirgline gonderiliyor olmasindan dolayt temkini de elden
birakamuyorlardt. !

Icinde bulunduklan durumu daha da kétiilestirmeden tepkilerini
gostermek igin bir yol arayan Tibbiyyeliler, egditime 1827 yilinda
baslayan Tibbiyye'nin 92. Rurulus yildénimiinu kutlama toplantist
tertip etmeye karar verdiler.

Tibbiyye'nin kurulus yildéonumii o vakte kadar hic Rutlanmis degildi.
Ancak isgal kuvvetleri 6grencilerin gruplar halinde bulunmasint
yasakladigindan,  égrencilerin bir araya gelmesi ancak baéylesi
bilimsel temelli bir program vesilesi ile miimktin olabilirdi. Ogrenciler
14 Mart 1919 tarihinde hocalart ile birlikte Dartlfinun Konferans
Salonu'nda toplandilar. Programa Ingiliz-Amerikan-Fransiz Kizilhag
temsilcileri, Fransig Sthhiye Mufettis-i Umumisi'ni de davet etmisler-
di. Program tibbiyeli Kemal Bey'in okulun kisa bir tarihgesini
anlatmasiyla basladi. ‘Kemal Bey konusmasinda tip egitiminin
Fransigea yerine Turkce yapilmasint saglayan Kinmlt Aziz Bey ve
diger hocalarin higmetlerinden de bahsetti. Amerika'da tahsil gormus
olan Dr. Memduh Necdet Bey kuruldugu giinden itibaren
Tibbiyye'den 607 Turk, 240 Rum, 170 Ermeni, 79 Musevi, 11 Sirp-Bul-
gar megun verildigini ifade edip, Tibbiyyenin Birinci Dinya
Savastna katkilarnt rakamlarla dile  getirdi. Istanbul'un icinde
bulundugu buhranlt duruma dikkat cektikten sonra, sdglerini
“Buradayiz burada kalacadiz.. Istanbul bigimdir, ciinkii istiklal
buradadir” diyerek tamamladiginda salon alkislarla inliyordu.

Tibbiyeliler bu toplantt ile isgalcilere her kosulda bir araya gelebildik-
lerini gostermisler, bu vatant dismana birakmayacaklarinin mesajimnt
vermiglerdi. Tibbiyye'nin acilis yldonumi sonraki yillarda da
kutlanmaya devam etti. Tibbiyelilerin 6zguirltik igin mucadeleleri
sadece Tip Bayramu ile sinurle Ralmadi. Onlar, Milli Mucadele’nin
baslatilmasina ve basaryla kaganimasina da destek vererek vatanin
bagimsigliga kavusmasinda dnemli gorevler Ustlendiler.

1919 ylindan bu yana Tibbiyyeliler Bayrami araliksiz olarak
Rutlanmakta, her yil 14 Mart'ta tim tibbiyyeliler bir araya gelmeyi
surdtirmektedirler.

Bu anlayssla bigler de tipkt 14 Mart 1919'da isgale tepki gosteren
“onct meslektaslarmig gibi, 15 Temmug hain darbe girisimi gecesinde
Mekteb-i Tibbiyye-i Sahane'min iki saat kulesi arasina Al Bayragimigt
‘cekereR aynt ruh ve ayni heyecanla Tibbiyelilerin hicbir isgal ve
ihanet girisimine boyun egmeyecegdini gosterdik.

Tibbiyye'nin, Istanbul'un ve hatta tiim vatanin isgaline karst bas
kaldiran, birlik olan ve miucadele eden Tibbiyyeliler, tasidiklar
Tibbiyyeli ruhu ile bugtin de vatanimizin bagimsiliginin teminatt
olmaya devam etmektedir.

Prof. Dr. Cevdet ERDOL
; REKTOR




Original Investigation/Orijinal Arastirma

istanbul Med J 2019; 20(2): 82-7
DOI: 10.4274/imj.galenos.2018.79095

Treatment Outcomes of Metastatic Colorectal Cancer Patients
Treated with Regorafenib as Third-Line Setting-A Multicenter

Study

Uctincii Basamakta Regorafenib ile Tedavi Edilen Metastatik Kolorektal Kanserli
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ABSTRACT

0z

Introduction: The clinical benefit of regorafenib therapy
in metastatic colorectal cancer (mCRC) patients, who were
previously treated with 5-fluorouracil (5-FU), irinotecan, or
oxaliplatine based regimens with or without a biologic agent
such as vascular endothelial growth factor (anti-VEGF) or anti
epidermal growth factor receptor (anti-EGFR), has been shown
in several previous phase Il studies. In this study, we aimed
to analyze the efficacy and toxicity profile of regorafenib in
patients with mCRC.

Methods: This was a retrospective study of 23 mCRC patients
from two different centers in Turkey. All patients were treated
with regorafenib as third line setting after failure of two
standard consecutive therapies including 5-FU, irinotecan,
or oxaliplatine with or without anti-VEGF or anti-EGFR agent.
Treatment outcomes along with drug efficacy and safety were
analyzed retrospectively.

Results: Of the 23 patients, 13 were male (56.5%). Median
age was 62 (35-76) years. The rates of RAS wild-type and RAS-
mutated tumor were 43.5% and 56.5%, respectively. Eighteen
patients (78.2%) received bevacizumab as first-line setting,
whereas only five patients (28.8%) were given a prior anti-EGFR
agent. Among the 23 patients, only one patient (4.3%) had a
partial response. Median progression-free survival was 3.02
(2.6-3.37) months and median overall survival was 6.4 (2.6-
10.1) months. There was no prognostic factor associated with
survival. Grade 3-4 toxicities were observed in 30.4% of the
patients, with hand-foot skin reaction being the most frequent
adverse event (42.8%).

Conclusion: Although clinical and survival benefits of
regorafenib have been demonstrated in previous studies,
this advantage seems to be questionable in our study, with
a significant toxicity profile making its use challenging. A
treatment decision should be made considering the risk of
mortality and toxicity profile.

Keywords: Metastatic colorectal cancer, overall survival,
progression free survival, regorafenib, toxicity

Amacg: Daha once 5-florourasil (5-FU), irinotekan veya
oksaliplatin temelli rejimlerle tedavi edilen ve biyolojik
ajan olarak vaskiler endotelyal biytime faktort (anti-VEGF)
veya anti epidermal buyime faktorl reseptori (anti-EGFR)
alan veya almayan metastatik kolorektal kanser (mKRK)
hastalarinda regorafenib tedavisinin klinik yarari daha 6nceki
faz Ill calismalarinda gosterilmistir. Burada mKRK'li hastalarda
regorafenibin etkinlik ve toksisite profilini analiz etmeyi
amacladik.

Yontemler: Calismamizda Turkiye'deki iki farkli merkezden
takip edilen 23 mKRK hastasinin retrospektif verileri
incelenmistir. Tum hastalar anti-VEGF veya anti-EGFR ile
kombine olarak veya olmaksizin; 5-FU, irinotekan veya
oksaliplatin temelli rejimler ile, iki standart ardisik tedavinin
basarisizigi sonrasinda (ciincli basamakta regorafenib ile
tedavi edildi. ilac etkinligi ve giivenligi ile birlikte tedavi
sonuclari retrospektif olarak analiz edildi.

Bulgular: Yirmi ti¢ hastanin 13’ erkekti (%56,5) ortanca yas
62 idi (35-76). RAS wild tip timor orani %43,5, RAS mutant
tip tumor orani ise %56,5t. On sekiz hasta (%78,2) birinci
basamakta bevasizumab tedavisi almisti (%28,8). Yirmi (¢
hastanin yalnizca 1'inde (%4,3) kismi yanit elde edilmisti.
Ortanca progresyonsuz sagkalim 3,02 (2,6-3,37) ay ve ortanca
genel sagkalim ise 6,4 (2,6-10,1) aydi. Sagkalimla iliskili
prognostik faktor saptanmadi. En sik yan etki olarak el-ayak
sendromu (%42,8) gortilmekle birlikte, derece 3-4 yan etki
%30,4 hastada saptandi.

Sonug: Onceki calismalarda regorafenibin klinik ve sagkalim
yarari gosterilmis olmasina ragmen, bu avantaj, calismamizda
kullanimini zorlastiran onemli bir toksisite profili ile siupheli
goriinmektedir. Mortalite riski ile toksisite profili g6z ontinde
bulundurularak tedavi karari verilmelidir.

Anahtar Kelimeler: Metastatik kolorektal kanser, genel
sagkalim, progresyonsuz sagkalim, regorafenib, yan etki

" Received/Gelis Tarihi: 07.06.2018
st Research Hospital, Clinic of Medical Oncology, Van, Turkey Accepted/Kabul Tarihi: 28.10.2018
-1 Phone: +90 432 444 99 65 E-mail: drsahins@hotmail.com ORCID ID: orcid.org/0000-0001-9769-2565

Cite this article as/Atif: Sahin S, Hacioglu MB. Treatment Outcomes of Metastatic Colorectal Cancer Patients

Treated with Regorafenib as Third-Line Setting-A Multicenter Study. istanbul Med ] 2019; 20(2): 82-7.

©Copyright 2019 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
OTelif Hakki 2019 istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

82


https://orcid.org/0000-0001-9769-2565
https://orcid.org/0000-0001-8490-3239

Introduction

Despite recent advances in the treatment of metastatic colorectal cancer
(mCRQ), it is still the most frequent gastrointestinal system cancer in the
western countries, with being an important cause of cancer mortality,
affecting approximately 746.000 men and 614.000 women each year (1).
Colorectal cancer is the third most common cancer worldwide and the
second most common cause of cancer-related deaths in the United States
(US), with 20% to 30% of patients having synchronous metastatic disease
at the time of presentation and more than half of the patients eventually
developing metastatic disease with unresectable metastases (2). After
the introduction of chemotherapeutic agents such as fluoropyrimidines,
oxaliplatine, and irinotecan along with monoclonal antibodies targeting
vascular endothelial growth factor (VEGF) or epidermal growth factor
receptor (EGFR), median overall survival (OS) duration of mCRC patients
has improved approximately 30 months over the last 20 years (3), with a
great extent of this progress being due to molecular targeted therapies,
such as anti-angiogenic agents (bevacizumab) or EGFR signaling pathway
inhibitors (cetuximab and panitumumab) (4).

Regorafenib, a novel oral multi-kinase inhibitor, has demonstrated
antitumor activity in patients with mCRC who were previously
treated with fluoropyrimidine-, oxaliplatine- and irinotecan-based
chemotherapy +/- anti-VEGF therapy or anti-EGFR therapy through
inhibiting a very diverse range of oncogenic gene products and growth
factor receptors including KIT, RET, RAF1, BRAF, BRAFVG0OE, VEGFR,
platelet-derived growth factor receptor PDGFR and fibroblast growth
factor receptors (FGFR), hence being approved by FDA 2012 for use as
monotherapy as last-line setting (5,6). Anti-tumor activity and survival
benefit of regorafenib were previously shown in two large randomized
placebo-controlled trials, CORRECT (7) and CONCUR (8), which were
performed in mCRC patients progressing on standard therapies. Survival
benefit and efficacy of regorafenib were also confirmed by the large
European REBECCA (9) cohort study in a real-world setting, with a similar
toxicity profile as seen in previous randomized studies mentioned above.

Here, we performed a multicenter retrospective study to evaluate the
efficacy and toxicity profile of regorafenib in mCRC patients in Turkey.

Methods

From October 2015 to December 2017, a total of 23 consecutive Turkish
patients from two major centers receiving regorafenib monotherapy
for refractory mCRC as third-line setting were analyzed. Patients with
histologically confirmed mCRC were included in the study. The study was
approved by the Necmettin Erbakan University Local Ethics Committee
(Decision No. 2018/1319). This retrospective study was designed in
accordance with the World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Human Subjects”,
amended in October 2013. Since it was a retrospective study, no patient
consent form could be obtained. We conducted a retrospective multi-
center study to assess the efficacy and toxicity profile of regorafenib in
mCRC, patients who were previously treated with fluoropyrimidine-,
oxaliplatine- and irinotecan-based chemotherapy +/- anti-VEGF therapy
(e.g. bevacizumab, ziv-aflibercept) or anti-EGFR (e.g. panitumumab,
cetuximab) when appropriate. Baseline data of all patients, including
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disease characteristics, patient demographics, laboratory parameters,
performance status (PS), treatments, response to treatments, and
toxicities were carefully recorded.

After the failure of standard therapies, regorafenib was initiated as a
monotherapy at 160 mg daily dose for 21 days with a 28-day repeating
cycle. At the discretion of the physicians, a lower initial dose was
allowed depending on the patient’s clinical condition, and then the
dose was increased by 40 mg per week until the maximum dose of 160
mg, relying on the patient’s tolerability.

Evaluation of treatment responses was performed every 3 months by
computed tomography (CT) or positron emission tomography (PET)-
CT using the Response Evaluation Criteria in Solid Tumor version 1.1.
National Cancer Institute Common Terminology Criteria of Adverse
events version 4.0 was used to grade the adverse events. Dose reduction
was allowed in case of drug intolerance or > grade 3 toxicity. Regorafenib
was given until disease progression, unacceptable toxicity or patient’s
withdrawal.

Statistical Analysis

All statistical analyzes were performed using Statistical Package for
Social Sciences version 21.0 for Windows (SPSS, Inc. Chicago, IL, USA).
Descriptive statistics were reported as percentage and median. Survival
data were analyzed according to the Kaplan-Meier Method and were
compared using Log-rank statistics. P value less than 0.05 was considered
as statistically significant. Progression-free survival (PFS) was defined as
the period between regorafenib initiation and disease progression or
death due to any reason. Overall survival was defined as the period
between regorafenib initiation and death due to any cause.

Results

Atotal of 23 patients were included in this study. Baseline characteristics
are summarized in Table 1. Of the 23 patients, 13 were male (56.5%).
Median age was 62 (35-76) years. The rates of RAS wild-type and RAS-
mutated tumor were 43.5% and 56.5%, respectively.

Eighteen patients (78.2%) received bevacizumab as first-line setting,
whereas only five patients (28.8%) were given a prior anti-EGFR
agent. The primary tumor was located on the left side in 17 patients
(73.9%). The number of patients who underwent palliative surgery and
metastasectomy was nine (39.1%) and five (21.7%), respectively. Most of
the patients (91.3%) had a PS of 0-1 at the beginning of regorafenib
therapy.

Regarding survival, median PFS was 3.02 (2.6-3.37) months and median
0S was 6.4 (2.6-10.1) months for regorafenib therapy during a median
follow-up of 5.4 (2.4-23.4) months (Figures 1 and 2). Overall survival
was 37 (23.9-50.4) months. The presence of comorbidity was the only
prognostic factor in univariate analysis; however, no factors were found
to be associated with survival (Table 2).

Approximately 73.92% of patients were commenced on lower doses than
standard. Starting dose of 160 mg was administered only in six patients.
Dose modification was required in 69.56% of the patients (Table 3).
Dose escalation could be performed once in four patients and twice in
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Table 1. Baseline characteristics of patients (n=23)
Number of patients

Median age (years)

Sex

Male

Female

ECOG performance status

0-1

2

Comorbidity (e.g DM, HT, Atherosclerosis)
No

Yes

Tumor localization

Right

Left

Palliativesurgery

Yes

No

Metastasectomy

Yes

No

RAS mutation status

Mutant

Wild-type

First-line therapy
Folfox/xelox + Beva
Folfox/xelox + Pan/Cet

Folfiri + B

Folfiri + Pan/Cet

Response to first-line therapy
Partial response

Stable disease

Progression

Second-line therapy

Folfox

Folfiri

Folfox/B

Folfox + C/P

Folfiri + B

Folfiri + C/P

Other

Response to second-line therapy
Partial response

Stable disease

Progression

Response to third-line regorefenib
Partial response

Progression

DM: diabetes mellitus, HT: hypertension

84

23
62 (35-76)

13 (56.5%)
10 (43.5%)

21(91.3%)
2 (8.7%)

16 (69.6%)
7 (30.4%)

6 (26.1 %)
17 (73.9%)

9 (39.1%)
14 (60.9%)

5 (21.7%)
18 (78.3%)

13 (56.5%)
10 (43.5%)

9 (39.1%)
2 (8.7%)

9 (39.1%)
3 (13.0%)
11 (47.8%)
4 (17.4%)
8 (34.8%)

1 (4.3%)
22 (95.6%)

two patients. Dose reduction was required once in seven patients and
twice in three patients. Approximately 13.04% of patients discontinued
treatment due to toxicity. The median number of treatment cycles was
three (1-11). The most common toxicities of any grade were hand-foot
skin reaction (HFSR), fatigue, diarrhea, hypertension, mucositis and
thrombocytopenia. Grade 3-4 toxicities were observed in seven patients
(30.4%) with a descending order as follows, HFSR in 42.8%, fatigue in
28.5%, diarrhea in 14.28% and hypertension in 14.28% (Table 4).
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Table 2. Univariate analysis
Parameters n (%)

Age (years)

<60 10 (43.5)
>60 13 (56.5)
Sex

Male 13 (56.5)
Female 10 (43.5)
ECOG performance status

0-1 21(91.3)
2 2(8.7)
Comorbidity (DM, HT, Atherosclerosis)
No 16 (69.6)
Yes 7 (30.4)
Tumor localization

Right 6 (26.1)
Left 17 (73.9)
Palliative surgery

Yes 9(39.1)
No 14 (60.9)
Metastasectomy

Yes 5(21.7)
No 18 (78.3)
RAS mutation status

Mutant 13 (56.5)
Wild-type 10 (43.5)

First-line therapy

Folfox/xelox + Beva 9(39.1)
Folfox/xelox + Pan/Cet 2(8.7)
Folfiri + B 9 (39.1)
Folfiri + Pan/Cet 3(13.0)
Response to first-line therapy

Partial response 11 (47.8)
Stable disease 4(17.4)
Progression 8(34.9)
Second-line therapy

Folfox 2(8.7)
Folfiri 3(13.0)
Folfox/B 8(34.8)
Folfox + C/P 1(4.3)
Folfiri + B 4(17.4)
Folfiri + C/P 3(13.0)
Other 2(8.7)
Response to second-line therapy
Partial response 8(34.9)
Stable disease 8(34.8)
Progression 7(30.4)

Overall survival
(month)

univariate analysis

37.1
32.1

45.7
25.7

41.0
257

45.7
223

52.4
371

45.7
32.1

45.7
321

45.7
31.7

371
31.7
57.1
26.7

52.4
32.1
257

18.1
26.1
41.0
25.7
NR not reached
371
321

45.7
37.1
23.0

0.46

0.12

0.20

<0.001

0.12
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Table 2. Continued

Overall survival
Parameters n (%) (month) p

univariate analysis

Response to third-line Regorafenib

Partial response 1(4.3) 31.7 053
Progression 22 (95.6) 37.1
DM: diabetes mellitus, HT: hypertension
Table 3. Regorafenib administration
Median number or treatment cycles 3(1-11)
Starting dose n (%)
160 mgr. 6 (26.08)
120 mgr. or lower 17 (73.92)
Treatment discontinuation 3 (13.04)
Dose increase 6
Once 4 (66.6)
Twice 2(33.3)
Dose reduction 10
Once 7 (70)
Twice 3 (30)
Table 4. Adverse events
Any grade, Grade 3-4,
n=18 (78.26%) n=7 (30.4%)
Hand-foot skin reaction 6(33.3) 3(42.8)
Fatigue 4(22.2) 2(28.5)
Diarrhea 3(16.6) 1(14.28)
Hypertension 2(11.7) 1(14.28)
Mucositis 2(11.1) -
Thrombocytopenia 1(5.5) -

Discussion

In the past 10 years, the availability of many drugs and the advent of
new anti-angiogenic agents such as bevacizumab combined in standard
regimens as first-line, second-line, or beyond progression setting
have offered a considerable survival benefit with improved prognosis
in patients with mCRC. Angiogenic regulation consists of a range of
pathways and inhibition of a single target, such as VEGF, resulting in
up-regulation of a diversity of pro-angiogenic factors (10), suggesting
that a salvage treatment setting which includes a multi-kinase inhibitor
with anti-angiogenic activity may be a plausible treatment option (11).
Regorafenib, a novel agent, is a multi-kinase inhibitor targeting a range
of receptors including VEGF 1-3, PDGF, tyrosine receptor kinase-2, FGFR,
BRAF, KIT, and RET (12).

Here, we aimed to evaluate the efficacy and safety of this new kinase
inhibitor, although not including a representative sample. The median
0S and median PFS in our study were 6.4 and 3.02 months, respectively.
These findings are comparable to those reported in previous randomized
studies. The CORRECT study was an international, randomized, and
placebo-controlled phase-lll trial including 760 patients who were
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randomized 2:1 to receive either regorafenib 160 mg daily or placebo. It
demonstrated an improved median OS for regorafenib group compared
to the placebo (6.4 months vs 5.0 months, p=0.0052) (7), showing similar
results to our findings. Another international phase 3 trial, CONCUR,
which also confirmed the OS benefit of regorafenib in 204 Asian patients
who were randomized 2:1 to receive either regorafenib or placebo (8.8
months vs 6.3 months, p=0.00016) (8), had a better median OS than
that observed in our study. Median PFS durations for CORRECT and
CONCUR trial were 1.9 and 3.2 months in the regorafenib arm, gaining
only 0.2 and 1.5 months, respectively, compared to placebo group. The
median PFS in our study was similar to that reported in CONCUR trial
and higher than in the CORRECT trial. The REBECCA trial, a cohort of
1178 patients with mCRC, was an open-label and single-arm study of
654 patients (in full analyze) treated with regorafenib after a failure
on standard therapies. This study demonstrated a median OS of 5.6
months and median PFS of 2.9 months with 12-month survival rate of
22% (9), indicating a similar median PFS but a lower median OS duration
compared to those reported in our study, despite the higher number of
patients starting with a lower dose of regorafenib in our study (73.9% in
our study vs 18% in REBECCA).

The most common toxicities of any grade in our cohort were HFSR,
fatigue, diarrhea, hypertension, mucositis and thrombocytopenia. HFSR,
fatigue, diarrhea and hypertension were the most common grade 3-4
toxicities. This toxicity profile is substantially consistent with the adverse
events reported in the REBECCA real-world cohort (9), CORRECT trial (7),
and CONCUR trial (8). Most adverse events were similar in the CONCUR
(8) and CORRECT (7) trials, with the only exception of any-grade HFSR
(74% vs 47%, respectively) and impaired liver function tests (37% vs 20%,
respectively), which were more frequent in CONCUR trial (8). The most
common reason leading to drug-discontinuation in our study was the
toxicity, similar to REBECCA cohort (9). Most of the patients in our cohort
(69.56%) required dose modifications and this was higher than those
reported in CORRECT (7) (20% of patients required a dose reduction) and
CONCUR trials (8) (40% of patients required a dose reduction). Compared
to the REBECCA (9) cohort, a larger proportion in cohort started at a
lower dose of regorafenib (18% vs 73,9%, respectively). Patients should
be informed about the prophylaxis and management of regorafenib-
related adverse events prior to treatment to minimize the incidence
of adverse events and to ensure that patients take full advantage of
regorafenib treatment, thus optimizing treatment outcomes. Therefore,
the most common adverse events should be discussed with the patient
before the treatment.

The REBECCA real-world analysis (9) reported that high ECOG PS, a shorter
time from the initial diagnosis of metastasis, starting at a lower initial
dose of regorafenib, more than 3 metastatic sites, the presence of liver
metastasis and KRAS mutation were the factors associated with shorter
0S. However, there was no predictive factor associated with survival in
our cohort, which might be due to the small sample size of our cohort.

So far, some studies have explored some biomarkers of efficacy for
regorafenib, but no useful pretreatment biomarker in clinical practice
has yet been determined (13,14). Indeed, there is no predictive
biomarker to allow the selection of patients most likely to benefit from
regorafenib (11). However, Komori et al. (15) reported that serum CA19-
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9 response was an early predictive marker of efficacy of regorafenib in
mCRC.

The major limitation in our study was the small sample size, resultingina
suboptimal evaluation of outcome predictors in cox regression analysis.
Hence, the results of this study should be interpreted with caution. In
addition, selection bias and the absence of independent monitoring
were other limitations inherent in retrospective studies, which might
affect our results. Furthermore, identifying patients who will tolerate
full-dose or a reduced dose of regorafenib is pretty important to optimize
the study design. Nevertheless, our findings support the available data
in the literature and provide useful information regarding the results of
mCRC patients treated with regorafenib.

Conclusion

Regorafenib, a novel agent, is a multi-kinase inhibitor for use as
monotherapy at last-line setting in mCRC. Although regorafenib shows
a small but significant survival benefit in patients with mCRC who do
not have any further treatment options after the failure over standard
therapies, its toxicity profile along with the absence of predictive factors
suggest a careful evaluation for the benefit/risk ratio before its use in
clinical practice.
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ABSTRACT

0z

Introduction: To compare long-term survival of primary
debulking surgery (PDS) and interval debulking surgery (IDS)
after neoadjuvant chemotherapy (NAC) in patients with
advanced ovarian cancer.

Methods: Patients who underwent debulking surgery for
ovarian cancer between 2001 and 2014 were included in the
study.

Results: Of 378 patients, 191 (50.5%) underwent PDS and 187
(49.5%) underwent IDS. Compared with PDS group, IDS was
associated with higher optimal surgical performance (residual
<1 cm) (83% vs 65%, p<0.001), lower visible tumor rate in
the upper abdomen during surgery (12% vs 46%, p<0.001),
lower intraabdominal ascites rate (2% vs 64%, p<0.001),
lower postoperative (within 30 days) mortality (0 vs 5) and
lower bowel resection/colostomy rate (3% vs 11%, p=0.001).
The median follow-up period was 43 (1-161) months. Overall
survival (0S) was longer in the PDS group [56.8 months (95% Cl:
48.2-65.4) vs 43.5 (95% Cl: 38.1-48.8), log-rank test p=0.026].
PDS was superior in both residual subgroups, 64.9 vs 44.6
months (p=0.008) in <1 cm group and 41.6 vs 25.3 months
(p=0.044) in >1 cm group. The 8-year OS was higher in the PDS
group (31.8% vs 12.7%). According to multivariate Cox analysis,
age, suboptimal debulking, IDS and presence of tumor in the
upper abdomen were independent factors associated with
shorter OS duration (hazard ratio: 1.013; 1.606; 1.456 and
1.495, respectively).

Conclusion: NAC in patients with FIGO 2010 stage 3 ovarian
cancers is useful in reducing tumor spread, surgical morbidity
and suboptimal surgery rates. However, long-term survival
rates were shorter than the PDS group.

Keywords: Chemotherapy, cytoreduction, FIGO, ovarian
carcinoma

Amag: ileri evre over kanserli hastalarda primer debulking
cerrahisi (PDS), neoadjuvan kemoterapi sonrasi cerrahisi (NAC),
aralikh debulking cerrahinin (IDS) uzun donem sagkalim
acisindan karsilastirilmasi amaglanmistir.

Yontemler: 2001-2014 vyillarni arasinda yumurtahk kanseri
nedeniyle opere edilen hastalardan evre 3 olanlar calismaya
alindi.

Bulgular: Toplam 378 hasta, 191'i (%50,5) PDS, 187'si (%49,5)
IDS olarak ayrildi. PDS grubu ile karsilastinldiginda, IDS
grubunda optimal cerrahi (rezidiiel <1 cm) performansi daha
yiiksek (%83-%65, p<0,001), ameliyat sirasinda ist batinda
makroskopik timor goriilen hasta orani daha az (%12-%46,
p<0,001), 1 litreden fazla intraabdominal asit daha az (%2-
%64, p<0,001), postoperatif (30 glin icinde) eksitus daha az
(0-5), bagirsak rezeksiyonu/kolostomi orani daha az (%3-%11,
p=0,001) izlendi. Ortanca takip stiresi 43 (1-161) aydi. Genel
sagkalim (GS), PDS grupta daha uzundu [56,8 ay (%95 Cl:
48,2-65,4) vs 43,5 (%95 Cl: 38,1-48,8), log-rank testi p=0,026].
Rezidiel hastalik <1 cm ve >1 cm olan her iki alt grupta PDS
sttindu (sirastyla 64,9 ay 44,6, p=0,008; 41,6-25,3, p=0,044). 8
yillik GS orani, PDS hastalarinda daha ytiksekti (%31,8’e karsilik
%12,7). Cok degiskenli Cox analizine gore, yas, suboptimal
cerrahi, IDS ve ust batin bolgesindeki timor varligi, kisa GS
stresi ile iliskili bagimsiz faktorlerdi (sirasiyla tehlike orani:
1,013; 1,606; 1,456 ve 1,495).

Sonug: FIGO evre 3 over kanserli hastalarda neoadjuvant-
kemoterapi, timor yayilimini azaltmada, cerrahi morbiditeyi
azaltmada ve optimal storediiksiyonun azaltilmasinda
yararhdir. Ancak uzun dénem sagkalim oranlari primer cerrahi
grubuna gore daha kisa bulundu.

Anahtar Kelimeler: Kemoterapi, sitorediiksiyon, FIGO,
yumurtalik karsinomu
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Introduction

Three-quarters of patients with ovarian cancer are diagnosed with
advanced-stage disease (FIGO 2010 stage 3/4) at presentation. Primary
debulking surgery (PDS) followed by chemotherapy with paclitaxel and
carboplatin, and neoadjuvant chemotherapy (NAC) followed by interval
debulking surgery (IDS) are two main treatment approaches (1,2).
According to randomized controlled trials, survival is similar for both
treatment approaches (3-5). These studies showed that postoperative
complication rates were lower and the optimal surgery rate was higher
in IDS after NAC. Therefore, over the past decade, the use of NAC has
increased and PDS rates are showing a negative trend (6).

Recently, several studies have shown poorer survival in IDS compared
to PDS (4,7-12).

In this study, we compared the outcomes of patients with advanced
stage (FIGO stage 3) ovarian cancer treated with 1DS after NAC or PDS.

Methods

The study included patients who underwent surgery for advanced stage
ovarian, tubal, or peritoneal cancer at istanbul University istanbul
Faculty of Medicine Hospital between 2001 and 2013. A total of 378
patients were evaluated retrospectively. Clinical data were obtained
from medical records of the patients. Inclusion criterion was a diagnosis
of advanced stage high grade (FIGO stage 3C) epithelial ovarian, tubal, or
peritoneal cancer according to postoperative pathology reports. Patients
were triaged to undergo PDS followed by adjuvant chemotherapy (PDS
group) or to receive neoadjuvant chemotherapy with IDS (IDS group).

Patients

All patients were evaluated by a multidisciplinary team of
gynaecologic oncologists, radiologists, gynaecopathologists, radiation
oncologists and medical oncologists. For patient evaluation, we used
magnetic resonance imaging and computerized tomography, tumor
markers (CA-125, CA19-9, CEA) and computed tomography for lung
examination. According to these evaluations, patients planned for
primary surgery were directed to preoperative preparation. Patients
planned for NAC were referred to the Department of Interventional
Radiology for ascites cytology or tru-cut biopsy from tumoral tissue
and directed to the NAC protocol after pathological confirmation. NAC
consisted of carboplatin (area under the curve 5-6) and paclitaxel (135-
175 mg/m2) every 3 weeks. The number of planned chemotherapy
cycles was 3-4 prior to surgery.

As a standard surgical procedure in both groups (IDS-NAC and PDS),
bilateral salpingo-oophorectomy, hysterectomy, appendectomy, and
omentectomy were performed, and all visible tumors were removed
if possible. Pelvic/para-aortic lymphadenectomy or sampling was
performed in some patients. The decision to perform pelvic/para-
aortic lymphadenectomy was determined by the surgical team. Other
surgical procedures, the most common of which were large/small
bowel resection and splenectomy, were performed when necessary.
Optimal surgery was defined as the absence of a tumor larger than
1 cm at the end of the surgical procedure. After surgery, all patients
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were treated by the same team of medical oncologists and received
the same regimen of chemotherapy (paclitaxel plus platinum-based
chemotherapy).

Follow-up

All patients underwent a follow-up protocol after postoperative
chemotherapy. The patients were evaluated with a gynecological
examination and CA-125 markers every 3-4 months in the first two years.
After two years, patients were evaluated every six months. If recurrent
disease was suspected, patients were assessed by magnetic resonance
imaging and by positron emission tomography, if necessary.

The overall survival (0S) was defined as the time from initial treatment
to death or to the last follow-up examination. The primary endpoint of
this study was OS.

The Statistical Package for the Social Sciences (SPSS) for Windows version
21 was used to perform all analyzes. Kaplan-Meier method was used
for survival distributions and significance for survival duration was
determined by the log-rank test. Differences between groups were
analyzed using Fisher’s exact and chi-square tests. P values less than
0.05 was considered significant.

Since this study is a retrospective review, the permission of the local
ethics committee has not been obtained. However, all patients signed
an informed consent for the use of their clinical data.

Results

A total of 378 patients, 191 in the PDS group and 187 in the IDS group,
were analyzed. Clinical and survival features are presented in Table
1. During 43 months of median follow-up period, 128 (67%) patients
from the PDS group and 137 (73%) patients from the IDS group died
(p=0.185). The optimal surgery rate was higher in the IDS group
(83% vs 65%, p<0.001). The mean age was higher in the PDS group
(56.3+13.2 vs 59.7+10.5). In the PDS group, there was more tumor in
the upper abdomen (46% vs 12%, p<0.001), intraabdominal ascites
more than 1 liter (64% vs 2%, p<0.001), higher lymphadenectomy rate
(53% vs 13%, p<0.001), higher bowel resection/colostomy rate (11% vs
3%, p=0.001), and higher postoperative mortality (within 30 days) (5
vs 0) (Table 1).

Survival Analysis

The PDS group had a higher median OS duration than the 1DS group
(56.8 vs 43.5 months, log-rank test p=0.026). 2-year OS rates were higher
in the IDS group (85% vs 77%) and 3-year, 5-year, and 8-year OS rates
were higher in the PDS group (64.3% vs 60.6%, 47.1% vs 36.6%, 31.8% vs
12.7%, respectively) (Figures 1-2).

Subgroup Analysis (Table 2)

Each group was subdivided in terms of optimal surgery. OS times of
subgroups based on optimality are presented in Table 2. The best
survival was in the PSD group with optimal surgery (64.9 months). The
IDS group undergoing suboptimal surgery had the worst survival (25.3
months).
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Figure 1. Overall survival of patients grouped according to neoadjuvant
chemotherapy (log-rank test p=0.026)

NAC: neoadjuvant chemotherapy

Table 1. Clinical and survival results of patients based on PDS/IDS

Primary Interval

debulking debulking
Feature surgery surgery

(n=191) (n=187)
Age, (years) mean + SD 56.3£13.2 59.7£10.5 e
>60 years 72 (37.7%) 93 (49.7%) ’
Performance of optimal surgery 124 (65%) 156 (83%) <0.001

Presence of visible tumor at upper

abdomen during surgery eI 2 <0.001
Ascites (more than 1 liter) 123 (64%) 5 (2%) <0.001
Lymphadenectomy 102 (53%) 24 (13%) <0.001
Bowel resection/colostomy 21 (11%) 6 (3%) 0.001
Total exitus 128 (67%) 137 (73%) 0185
Postoperative (within 30 days) 5 (2.6%)

Median overall survival 56.8 435

(months) 95% CI 48.2-65.4 38.1-48.8 0.026
2-year survival rate 77.0% 85.0%

3-year survival rate 64.3% 60.6%

5-year overall survival rate 47.1% 36.6%

8-year overall survival rate 31.8% 12.7%

SD: standard deviation, Cl: confidence interval, PDS: primary debulking surgery, IDS:
interval debulking surgery
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Cox regression analysis (Table 3)

Factors related to OS were analyzed by univariate and multivariate
analyses (Table 3). The examined factors included age, optimal surgery,
presence of tumor in the upper-abdomen, lymphadenectomy and
treatment option (PDS or IDS). According to multivariate analysis,
suboptimal surgery [hazard ratio (HR), 1.606; (95% Cl, 1.184-2.177);
p=0.002], presence of tumor in the upper-abdomen [HR, 1.495; (95% Cl,
1.113-2.006); p=0.007], IDS [HR, 1.456; (95%Cl, 1.076-1.970); p=0.015],
and age [HR, 1.013; (95% (I, 1.002-1.024); p=0.025] were associated with
shorter survival duration. Lymphadenectomy was associated with OS in
univariate analysis, but not in multivariate analysis.

Discussion

The NAC-IDS approach has been undertaken for patients with advanced
stage ovarian cancer over the last 25 years, as an alternative option
to PDS. This approach is increasingly preferred and the use of PDS is
decreasing in clinics (6,13). Comparative survey outcomes for PDS and
IDS continue to be published. To date, more than 20 studies comparing
survival have been published (Table 4). In some studies, NAC-IDS seems
advantageous in terms of survival, whereas others have reported that
the PDS approach is preferable (Table 4). However, there is consensus
that IDS is superior to PDS in terms of performance of optimal debulking
(12-14).

In this study, optimal debulking and absence of upper abdominal
metastasis were independent positive prognostic factors according to
multivariate analysis (Table 3). These factors were higher in the NAC
group. Despite these good results in the NAC group, survival was lower
(median OS duration was 43.5 vs 56.8 months, p=0.026) (Table 1). The
survival advantage of PDS has become more prominent in the long-term
survival analysis (Figures 1, 2). In addition, PDS was superior in terms of
survival in subgroup analysis based on performance of optimal surgery
(Table 2). Interestingly, patients with NAC have a shorter survival rate
compared to patients with PDS, even though optimal surgery has been
achieved. Similarly, in a recent study, Kessous et al. (15) reported that
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Figure 2. Comparison of overall survival rates (%) for IDS/PDS groups at 2,
3, 5 and 8th years

IDS: interval debulking surgery, PDS: primary debulking surgery



patients with PDS had better OS than with NAC-IDS (60 months vs 48
months, p=0.039). However, complete cytoreduction rates in the PDS
group were lower than in the NAC-IDS group (65.9% vs 40.2%, p=0.001).

In another study, Rosen et al. (9) reported that optimal surgery rates
in patients with PDS were lower than patients with NAC-IDS (64% vs
79%). However, long-term OS rates were significantly higher (seven-year
survival rate 8.6% vs 41.1%; p<0.0001) in patients with PDS. In our study,
8-year OS rates were higher in the PDS group (31.8% vs 12.7%) (Table 1).
In this study, 2-year OS rate in IDS seems to be better (not statistically
significant) and 3-year and later survival was higher in PDS. The number
of patients who died in the postoperative period was higher in the
primary surgery arm (5 vs 0). This result causes the survival of the PDS
to be short in the first year.

In a recent comparative study of two groups, May et al. (16) reported
that 5-year survival was better for patients undergoing PDS than in
patients who received NAC (39% vs 27%; p=0.02). However, the gross
residual tm (>1 cm) ratio in the PDS group was higher in their study
(28% vs 19%, p=0.02).

Many studies comparing the survival of the two groups are presented in
Table 4. According to randomized controlled prospective trials, survival
rates were similar in patients with advanced stage ovarian cancer who
underwent NAC-IDS or PDS. Conversely, in retrospective studies, the
survival of patients with PDS appears to be slightly better than that of
patients with NAC-IDS (Table 4). However, optimal cytoreduction rates in
PDS arms of randomized controlled trials were low. The reported rates
were 42% in Vergote and 37.6% in Kehoe. This may be associated with
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low survival in the PDS group. Additionally, a patient eligible for PDS
may have received NAC due to the randomization procedure. The main
limitation in these randomized trials is that the selection process, which
significantly biases the results, is usually not known.

In a recent meta-analysis, Qin et al. (17) and colleagues analyzed 22
retrospective observational studies and reported that OS was longer in
the PDS group than that in the NAC group, irrespective of the degree of
residual disease. Additionally, the authors stated that patients with FIGO
stage 3 [HR=1.43, (95% Cl: 1.05-1.95)] and 4 [HR=1.14, (95% Cl: 1.06-
1.23)] diseases had a better survival with PDS.

Regarding the adverse effect of NAC, some authors suggest
that chemotherapeutics given may facilitate the emergence of
chemotherapy-resistant cancer cell clones in NAC-IDS patients (18,19).
Another hypothesis is that the tumor implants, which are shrinking due
to chemotherapy, cannot be seen during laparotomy.

There are probably a limited number of patients who are eligible for
surgery after NAC, and the criteria for this group need to be clarified. In
fact, the main limitation in our study and in other studies comparing
NAC and IDS is the uncertainty of patient selection criteria.

Conclusion

NAC followed by IDS appears to be worse than PDS in patients with stage
3 ovarian cancer. With NAC, tumor spread and surgical morbidity are
reduced and optimal cytoreduction rates are increased. However, these
positive improvements do not reflect positively on the OS of the patients.

Table 2. Analysis of overall survival of subgroups according to neoadjuvant chemotherapy and optimal surgery

Median overall survival duration (months)

Optimality Surgery 95% Cl p
Estimate  Standard error
Lower bound Upper bound
Primary surgery (n=124) 64.9 8.1 48.9 80.9
Optimal Surgery after NAC (n=156) 44.6 3.9 36.9 52.2 0.008
Overall 56.8 44 48.0 65.5
Primary surgery (n=67) 41.6 7.6 26.7 56.5
Suboptimal Surgery after NAC (n=31) 253 1.6 22.0 28.6 0.044
Overall 344 5.0 24.6 44.2
Overall Overall 49.7 32 433 56.0

Cl: confidence interval, NAC: neoadjuvant chemotherapy

Table 3. Survival related factors according to multivariate and univariate cox regression analysis

Univariate analysis

Multivarite analysis

95% Cl 95% CI
. HR P HR
Reference variabl Lower Upper Lower Upper
Age 1.017 1.006 1.027 0.002 1.013 1.002 1.024 0.025
Suboptimal surgery 1.317 1.032 1.681 0.027 1.606 1.184 2177 0.002
Presence of tumor at upper-abdomen 1.433 1.110 1.849 0.006 1.495 1.113 2.006 0.007
Absance of lymphadenectomy 1.707 1.302 2237 0.001 1.766 0.938 1.736 0.121
IDS 1.317 1.032 1.681 0.027 1.456 1.076 1.970 0.015

Cl: confidence interval, HR: hazard ratio, IDS: interval debulking surgery
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Table 4. Results of studies comparing primary debulking surgery with interval debulking surgery after neoadjuvant chemotherapy in

ovarian cancer

Trials/year Design

Vergote et al. (4) (EORTC/NCIC trial) Randomized controlled
Kehoe et al. (20) (CHORUS)
Shimizu et al. (21)
Scwartz et al. (22)

Kuhn et al. (23)
Kayikcioglu et al. (24)
Morice et al. (25)

Randomized controlled
Retrospective

Retrospective

Prospective, nonrandomized
Retrospective

Retrospective

Hegazy et al. (26) Prospective cohort
Loizzi et al. (27) Retrospective
Inciura et al. (28)
Steed et al. (29)
Hou et al. (30)
McLean et al. (31)
Chietal. (32)

Rauh-Hain et al. (33)

Retrospective
Retrospective
Retrospective
Retrospective
Retrospective
Retrospective
Glasgow et al. (34) Retrospective
Fago-Olsen et al. (8) Retrospective
Rosen et al. (9) Retrospective
Solmaz et al. (35)
Bian et al. (36)

Luo et al. (19)

Retrospective
Retrospective

Retrospective

Meyer et al. (13) Multi-institutional observational

Kessous et al. (15)
May et al. (16)
Present study 2018

Retrospective
Retrospective

Retrospective

Overall survival

n Superior (months) p

IDS vs PDS
670 - 29.0 vs 30.0 NS
550 IDS 24.1vs 22.6 NS
165 IDS 31 vs 21 <0.05
265 PDS 12.8 vs 26.1 NS
63 IDS 42 vs 23 0.007
205 PDS 34.1vs37.9 NS
68 IDS 26vs 22 NS
59 PDS 25vs 28 NS
60 PDS 32 vs 40 NS
574 PDS 23.7vs 25.4 NS
116 PDS 29 vs 44 0.03
172 PDS 46 vs 47 NS
175 PDS+ 29 vs 34 NS
316 PDS 37 vs 50
242 IDS++ 33vs29 NS
104 PDS€ 25vs 39 NS
1677 PDS 29.4vs 31.9 0.099
326 PDS* 8.6% vs 41.1% <0.001
292 PDS 48.2vs 57.7 NS
339 - 25vs 25 NS
341 PDS 41 vs 51 NS

33 vs 43 (llIC > i
1538 PDS 31vs 36 EIV) | IIIOCA)05 "
263 PDS 48.8 vs 60.2 0.039
303 PDS** 27% vs 39% 0.02
378 PDS 43 vs 56 0,026

*The authors reported a 7-year overall survival rate in each group, **5-year survival, +only patients older than 65 years analyzed, ++only stage IV patients analyzed, €only patients older

than 70 years analyzed, 1DS: interval debulking surgery, PDS: primary debulking surgery
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ABSTRACT

0z

Introduction: The objective of this study was to review the
patients’ characteristics and surgical findings of surgically

excised abdominal wall endometriosis (AWE) cases.

Methods: We retrospectively analyzed the medical records
of patients diagnosed with AWE between 2005 and 2015.

Descriptive data were collected and analyzed.

Amag: Calismamizin amaci, cerrahi olarak eksize edilmis
abdominal  duvar  endometriozis  (AWE)  olgularinin
hasta karakteristik ozelliklerini ve cerrahi bulgularini
degerlendirmektir.

Yontemler: 2005-2015 yillari arasinda histopatolojik olarak
AWE tanisi alan hastalarin tibbi kayitlarini retrospektif olarak
taradik ve tanimlayici datalari analiz ettik.

Results: Sixty-six patients with histopathological diagnosis of
AWE were included in our study. The mean age was 32+6.8
years and all cases were multiparous. All patients had a history
of previous abdominal surgery and 63 patients had a history
of cesarean delivery. The primary symptom was a painful
palpable mass. The excised mass was generally on the previous
surgical scar. The excised mass location was observed as
subcutaneous tissue, fat layer, fascia and muscle tissue. There
was no statistical correlation depth of invasion and mass size
with the number of previous surgeries.

Conclusion: Caesarean incision was considered as the most
important predisposing factor for AWE. As caesarean rates are
increasing, we believe that the incidence of AWE will increase
in the future. For this reason, more prospective studies are
needed for prognosis and prophylaxis of the disease.

Keywords: Abdominal wall endometriosis, extrapelvic
endometriosis, incisional endometriosis, scar endometriosis

Bulgular: Calismamiza histopatolojik AWE tanili 66 hasta dahil
edildi. Ortalama yas 32,0£6,8 idi ve tim olgular multipar
idi. Altmis ¢ hastanin gecirilmis abdominal cerrahi oykisu
mevcuttu. Ug olgu harig, tim hastalarin gecirilmis sezaryen
oykusti mevcuttu. Hastalarin primer semptomu agri ve palpe
edilen kitle idi. Eksize edilen kitle genellikle onceki cerrahi skar
tizerindeydi. Eksize edilen kitle lokasyonu subkutan doku, yag
tabakasi, fasya ve kas dokusu olarak izlendi. Abdominal duvara
invazyon derinligi ve kitle boyutu ile gecirilmis cerrahi sayisi
arasinda bir iliski izlenmedi.

Sonug: Sezaryen insizyonu, AWE icin en énemli predispozan
faktor olarak degerlendirildi. Guinimizde sezaryen oranlari
arttigi icin, gelecekte abdominal duvar endometriozis
olgularinin insidansinin artacagina inaniyoruz. Bu nedenle
hastaligin prognozu ve profilaksisi icin daha ¢ok prospektif
calismaya gereksinim duyulmaktadir.

Anahtar Kelimeler: Abdominal duvar endometriozis,

ekstrapelvik endometriozis, insizyonel endometriozis, skar
endometriozis

Introduction

Endometriosis is defined as the presence of endometrial glands and
stroma outside the lining of the uterine cavity (1). Endometriosis is often
found in intrapelvic areas such as ovaries, posterior cul de sac, ligaments
of uterus, pelvic periton, rectovaginal septum, but it may rarely be in
extrapelvic regions such as urinary tract, gastrointestinal tract and
thorax (2,3). The abdominal wall endometriosis (AWE) is an uncommon
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clinical entity with a reported incidence of 0.03-3.5% (4). This condition
may develop spontaneously, however, the most important risk factor is

previous surgeries (5,6).

The purpose of our study was to investigate the demographic characteristics,
surgical history, symptoms, diagnostic methods and intraoperative findings

of patients with AWE and to make proposals for implementation.
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Methods

This is a retrospective descriptive case study. We reached the records of
patients between November 2005 and March 2015 who had definitive
histopathological diagnosis of AWE or scar endometriosis after surgical
resection. Age, gravidity, parity, surgical history and characteristics of
patients, diagnostic methods, and characteristics of the masses (e.g.
number, localization, associated anatomical structures) were recorded.
The time interval between the previous surgery and the diagnosis of AWE
was defined as the “recognition period”. Patients with intraabdominal
organ endometriosis were excluded from study.

This study has been approved by istanbul Training and Research Hospital
Ethics Committee (decision no: 649, date: 15.05.2015). Every patient
admitted to our clinic had signed informed consent for admission and
we are allowed to investigate clinical data unless we use personal data.

Statistical Analysis

Statistical analysis was performed using SPSS for Windows version
15.0. Descriptive statistics were reported as number and percentage
for categorical data, and mean, standard deviation, minimum and
maximum for numerical variables. The trend for rate increase was
examined with Mantel-Haenszel linear-by-linear association in chi-
square test. Statistical significance level was considered as p<0.05.

Results

Sixty-six patients with histopathological AWE were included in our study
(Table 1). The mean age was 32+6.8 years. All cases were multiparous.
The recognition period for AWE ranged from 2 to 24 years. Majority
of the patients had a history of cesarean delivery. Almost all of the
patients had Pfannenstiel incision scar. Major presenting symptoms
were palpable mass and pain. Ultrasonography (US) (44%), magnetic
resonance imaging (MRI) (12%), computed tomography (CT) (4.5%) and
fine-needle aspiration (FNA) (20%) had been performed for preoperative
diagnosis. Thirteen of the patients (20%) had no preoperative diagnostic
procedure and the masses were detected incidentally. The masses were
mostly located at the previous surgery scars. In five patients, the masses
were at umbilicus and far from previous scar. Sixty-nine percent of the
masses were located at the incision corners. The endometriotic masses
were mostly located in the subcutaneous tissue (45.5%). The mean
mass size was 28.7£10.4 mm. The masses were completely excised in
all patients. Polypropylene mesh graft was used in one patient. There
was no statistically significant relationship between mass location
and number of cesarean sections (p=0.744) (Table 2). There was no
significant relationship between endometriotic mass size and the
number of cesarean sections (p=0.197) (Table 3).

Bacanakgil et al. Abdominal Wall Endometriosis

Table 1. Characteristics of the patients

Age (year)

The recognition period (month)

Surgery history

Shape of incision

Symptoms and findings

Preoperative imaging

AWE mass

One cesarean section
Two cesarean sections
Three cesarean sections
Ovarian cystectomy
Hysterectomy
Transvers (Pfannenstiel)
Midline

Palpable mass

Pain

us

MRI

T

FNA

None

Region

Previous scar
Umbilicus

Site (Pfannenstiel)
Left corner

Right corner

Middle

Location
Subcutaneous tissue
Muscular

Fascia

Fat

Number

Size (mm)

Range
19-51
2-24

32
23

65

43
23
29

13
13

61

26
20
15

30

23

9

4
Range
1-2
11-55

Mean £ SD
32.0+6.8
5.614.1
%

48.5

34.8

121

3.0

1.5

98.5

1.5

65.2
34.8
43.9

121

4.5

19.7
19.7

92.4
7.6

39.4
30.3
22.7

45.5

34.8

13.6

6.1

Mean £ SD
1.0£0.1
28.7+£10.4

SD: standard deviation, US: ultrasonography, MRI: magnetic resonance imaging,
CT: computed tomography, FNA: fine needle aspiration, AWE: abdominal wall

endometriosis

Table 2. The relationship between the number of cesarean
sections and the mass localization

Discussion Number of cesarean, n (%)

latrogenic implantation theory is the most widely accepted theory s [weElon Uie 50 Three
for AWE. According to this theory, it is suggested that endometrial Subcutaneous tissue 18(56.3) 9(39.1) 3(37.5)
cells are planted directly at the incision (7,8). The development of Fat 1(3.1) 1(4.3) 1(12.5)
endometriotic implants/masses mostly in previous gynecologic scars Fascia 2(6.3) 3(13.0) 4(50.0)
(such as cesarean section, hysterotomy, hysterectomy) supports P 1(344) 10(43.5) 0(0.0)
iatrogenic implantation theory (6,9). Metaplasia and migration =074

theories are other accepted theories in the development of

95



istanbul Med | 2019; 20(2): 94-7

Table 3. The relationship between the number of cesarean
sections and mass size

Diameter of mass

Cesarean number
Mean = SD (mm)

One 27.019.9
Two 29.9+11.6
Three 33.649.1

SD: standard deviation, p=0.197

extrapelvic endometriosis (9,10). Metaplasia theory claims that the
differentiation of primitive mesenchymal cells into endometrial cells
in the scar tissue causes endometriosis. The migration theory claims
lymphatic or vascular spread of endometrial cells to distant sites. The
nodules in previously non-operated patients or nodules in distant
locations can be explained by this theory. None of these theories can
exactly explain the whole case. Therefore, some researchers claim
that genetic and environmental factors together play a role in the
etiology of endometriosis (11). Cesarean section is one of the most
common causes of AWE (2,6). The incidence of AWE in cesarean
scar has been reported to between 0.03-1.08%. In the studies of
Khamechian et al. (2) and Ding and Zhu (6), all patients had a history
of cesarean section.

AWE usually develops in women of reproductive age (10,12).
Predominantly, the patients are multiparous. Palpable mass is seen
in 63-100% and pain in 41-92.5% (2,6,9,13). The increase in mass
size during menstruation is pathognomonic for scar endometriosis
(9,14). In our study, most common finding was palpable mass (65%).
In the differential diagnosis, hernia, suture granuloma, primary or
metastatic tumors, sarcoma, cysts, nodular and proliferative fasciitis,
fat necrosis, lipoma, abscess or hematoma of the abdominal wall
should be considered (14,15). US, CT and MRI can be used in the
diagnosis and US is the primary imaging method to be preferred.
The endometriotic masses are mostly vascularized and hypoechoic
sonographically. CT and MRI provide useful information about the
anatomic location of the mass in the abdominal wall and its relation
with neighboring structures for preoperative evaluation. However,
imaging findings are not specific (12,16). Definitive diagnosis is
possible only histopathologically (2,17). Some authors recommend
FNA cytology before surgical excision. Observation of endometrial
gland, stroma and hemosiderin-laden macrophages in cytology are
considered diagnostic findings (15,18,19). On the other hand, there
is no consensus for FNA, because there is some risk of planting
endometrial cells to the puncture site (9,20).

Local wide surgical excision is the primary treatment for AWE. For both
treatment and reducing the risk of lesion recurrence, the mass should
be widely excised with at least 1 cm margin (6,21). After surgical excision,
defect can be repaired by using autologous or synthetic graft according
to the width of the defect and its anatomical localization (11,22).
Postoperative adjuvant hormone therapy such as danazol, progesterone
and GnRH analogs are recommended for patients with concomitant
pelvic endometriosis or recurrent AWE (21,23).
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Study Limitations

The major limitations of our study were retrospective nature and failure
of post-treatment controls due to inability to reach the majority of
patients.

Conclusion

Endometriosis should be considered in differential diagnosis of a
painful mass in anterior abdominal wall, especially in women with
a history of pelvic or obstetric surgery. According to our findings and
the literature (2,4,6-14,24,25), previous cesarean section is the most
well known risk factor in etiology. This suggests that the disease is
highly caused by iatrogenic sowing. For this reason, the following
recommendations will contribute to non-occurrence of AWE after
cesarean sections; intraoperatively, a) rapid removal of the gauze
used to clean uterine cavity and ensure no contact to the incision, b)
replacement of gloves after uterine incision suturing, ¢) washing of
the abdominal wall tissues with physiological saline after the uterus is
closed, d) not using of remaining uterine suture materials elsewhere,
e) irrigation of incision with physiological saline after the parietal
peritoneum is closed. These recommendations can considerably
reduce the incidence of AWE.
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Assessment of Cervical Length by Transvaginal Ultrasound in
Pregnant Women Between 24-34 Weeks
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ABSTRACT

0z

Introduction: The purpose of this study was to assess the role
of cervical length measurement by transvaginal ultrasound for
predicting preterm delivery.

Methods: Cervical lengths were measured by transvaginal
ultrasound in 73 pregnant women with 24-34 weeks of
gestation. Cervical length measurements were analyzed for the
predictability of preterm birth.

Results: Of the 73 pregnant women, 19 (26%) had preterm
labor (<37 weeks) and 54 (74%) had term labor. For predicting
preterm birth, cut-off values were determined using the Receive
Operating Characteristic Curve curves and corresponding
values. The cut-off value of the cervical length was 31.5
millimeters and sensitivity, specificity, positive predictive value
and negative predictive value were 70.3%, 89.4%, 51.5% and
95%, respectively.

Conclusion: According to the study, the evaluation of cervical
length by transvaginal ultrasound in pregnant women with
24-34 weeks of gestation may be useful as a screening test
for preterm birth prediction. The risk of premature birth in
pregnant women with a cervical length more than 31 mm is
minimal.

Keywords: Cervical preterm  birth,

ultrasound

length, transvaginal

Amag: Bu calismanin amaci, erken dogumu ongormede
transvajinal ultrason ile servikal uzunluk 6l¢imintn roluni
degerlendirmektir.

Yontemler: Yirmi dort-otuz dort haftalik gebeligi olan 73
kadinda, transvajinal ultrasonografi ile servikal uzunluklar
olctldu. Servikal uzunluk olctimleri preterm dogum tahmin
edilebilirligi agisindan analiz edildi.

Bulgular: Yetmis ti¢ gebe kadindan 19'u preterm (<37 hafta)
(%26) ve 54’0 (%74) miadinda dogum yapti. Erken dogumu
kestirmek icin, kesme degerleri Receive Operating Characteristic
Curve egrileri ve karsilik gelen degerler kullanilarak belirlendi.
Servikal uzunlugun kesme degeri 31,5 milimetre olarak
belirlendi ve duyarlihk, 6zgullik, pozitif prediktif deger ve
negatif ongori degeri sirasiyla %70,3, %89,4, %51,5 ve %95 idi.

Sonug¢: Calismaya gore, gebe kadinlarda 24-34. haftalar
arasinda transvajinal ultrasonografi ile servikal uzunlugun
degerlendirilmesi preterm dogum tahmini i¢in tarama testi
olarak faydali olabilir. 31 mm’nin tizerinde servikal uzunluga
sahip gebelerin prematiir dogum riski minimaldir.

Anahtar Kelimeler: Servikal uzunluk, erken dogum tahmini,
transvajinal ultrason

Introduction

Preterm delivery is the birth that occurred before the completion of
37 weeks of gestation. The rate of preterm birth is different in reports
and can be up to 15% (1-4). According to the literature, the incidence of
preterm delivery has increased in recent years (5). Preterm delivery is
one of the main causes of neonatal morbidity and mortality (5). The risk
of mortality and serious acute morbidities such as respiratory distress
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syndrome, necrotizing enterocolitis and intraventricular hemorrhage are
related with preterm hirth (6,7).

In recent years, cervical length measurement by cervical transvaginal
ultrasound (US) has been proposed as an effective method for predicting
preterm delivery (8-11). However, there is no consensus on the routine
use of cervical length measurement for predicting preterm delivery (12-
14).
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In this study, the relationship between cervical length measurement by
transvaginal US and preterm delivery was investigated.

Methods

This study was performed in pregnant women between 24-34 weeks
of pregnancy who applied to the obstetrics clinic for routine antenatal
follow-up. istanbul Gaziosmanpasa Taksim Training and Research Local
Ethics Committee approval was obtained for this study (decision number:
16.01.2009). Informed consent form was obtained from all patients
included in the study. Patients with vaginal bleeding, membranous
rupture, pregnancies with >3 cm of cervical dilatation, mandatory birth
due to fetal or maternal reasons were excluded. Pregnancy history was
obtained, the last menstrual period (LMP) was recorded and gestational
week was calculated. Gestational weeks were calculated according to the
first trimester US of pregnant women who did not know the LMP. The
first trimester US was used to determine gestational week if there was
a significant difference (more than 7days) between the LMP and first
trimester US. The pregnancies that did not have first trimester US and
did not know LMP were not included in the study.

The vaginal US probe was prepared by attachinga condom to the tip. The
cervix was assessed by transvaginal US. Cervical length measurement
was performed visualizing the cervical internal ostium, external ostium
and cervical channel on the same line.

Atotal of 80 pregnant women were included in the study. After the study
was completed, seven pregnant women were excluded from the study
due to missing data.

Those who gave hirth at >37 gestational weeks were accepted as term
delivery and <37 gestational weeks as preterm delivery.

Statistical Analysis

Statistical analysis was performed by SPSS. Mann-Whitney U test was
used in the comparisons between independent groups. The chi-square
test was used to compare expected and observed values.

Results

Of 73 pregnant women, 19 had preterm and 54 had term delivery. The
results of these two groups were compared. There was no significant
difference between the two groups regarding median gestational age
at the time of examination (p=0.477). The mean birth age was 242+11
days in preterm delivery and 275%7 days in term delivery. The mean
birth weight was 2371+292 grams at preterm delivery and 3302430
grams at term delivery and the difference was statistically significant
(p<0.001) (Table 1).

Cervical Length

The cut-off value of the cervical length was determined using the Receive
Operating Characteristic (ROC) curve and the corresponding cervical
length values, and the cut-off value was determined as 31.5 mm. The
sensitivity, specificity, positive predictive value, negative predictive value
and accuracy rate were 70.3%, 89.4%, 51.5%, 95% and 75.3%, respectively
(Table 2, Figure 1). Cervical length in 17 of 19 pregnant women who

Sezer et al. Cervical Lenght Measurement

underwent preterm delivery was below the cut-off value of 31.5 mm
(89.4%).

Discussion

The World Health Organization recognizes births that occur before the
completion of 37 gestational weeks as premature births (4). Preterm
delivery is a major cause of morbidity and mortality (15). Cervical length
measurement by cervical transvaginal US is suggested as an effective
screening method for premature birth (8,9,16). However, some studies
suggest that it is not useful as a screening method (12,13).

The cervical length can be measured in different ways by US. These
are transabdominal, transperineal and transvaginal approaches.
Transvaginal approach is considered to be the gold standard (17). In our
study, cervical lengths were measured by transvaginal US in 73 women.
The cervical length was shorter in women who gave birth before 37
weeks (defined as preterm labor) (2427 mm vs 34£7 mm, p<0.001).

Table 1. Characteristics of preterm and term groups

Preterm Term

Features (n=19) (n=54) p
Cervical length, (mm) mean £ SD  24+7 3447 <0.001
Gestational age during

examination, median (95% Cl) ZBUE SR | AT
Age of birth, (days) mean £ SD 242411 2757 <0.001
Birth weight, (gr) mean + SD 23714292 3302+430  <0.001

Cl: confidence interval, SD: standard deviation

Table 2. Predictive values of cervical length with a cut-off value
of 31.5 mm

Preterm _

(n=19) Term (n=54) Total
Cervical length (<31.5 mm) 51.5% (17) 48.5% (16) 33
Cervical length (>31.5 mm) 5.0% (2) 95.0% (38) 40

Total 19 54 73
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Figure 1. Receive Operating Characteristic Curve of cervical length (the area
under the Receive Operating Characteristic Curve is 0.85)
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When the cut-off value was accepted as 31.5 mm, the negative predictive
value was 95%. Of the 40 women whose cervical length measurements
were above the cut-off value, only 2 had preterm labor (Table 2). The
risk of preterm delivery was 51.5% if the cervical length was shorter
than 31 mm.

According to Timothy and colleagues, 25 mm cervical length has the
best predictive accuracy (8). If the cervical length is shortened and it is
detected early in pregnancy, the risk of preterm birth increases.

According to the studies of Kuusela et al. (14), there was no significant
association between cervical length (<25 mm) and spontaneous preterm
delivery at <37 weeks. The authors reported a significant relationship
between cervical length and spontaneous preterm birth at <34 weeks
and reported that a larger study is needed to evaluate the prevalence of
short cervical length and the possible association with preterm delivery
before universal screening is recommended.

There are three main mechanisms associated with the development of a
short cervical length (18). Firstly, the most accepted hypothesis is that of
an internal weakness of a short cervical length. This cervical insufficiency
is usually caused by traumatic or surgical injury or, more rarely, by
a congenital disorder or connective tissue disease. Second, another
hypothesis is that a short cervical length is due to an inflammatory or
infectious process. In the other hypothesis, it is thought that shortening
of cervical length is due to uterine contractions. Studies have shown that
asymptomatic women with a cervical length less than 25 mm before
24 weeks have higher risk of preterm birth more than controls with a
normal cervix (9).

Conclusion

This study showed that measurement of cervical length by transvaginal
US might be useful as a screening test in predicting preterm birth. In this
study, the cut-off value was found to be 31.5 mm and the probability of
premature birth was lower in women with a cervical length above this
value.
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Diaphragm Thickness Measurement in Computed Tomography:
Intra- and Inter-Observer Agreement

Bilgisayarli Tomografide Diyafram Kalinlik Olciimii: Gozlemci ici ve Gozlemciler Arasi
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ABSTRACT

0z

Introduction: Diaphragm thickness (DT) measurement in
computed tomography (CT) has become popular in recent
years. Our aim was to assess the intra- and inter-observer
agreement of DT measurement and to investigate the best
points for DT assessment in CT based on the most reliable
measurement.

Methods: Thoraco-abdominal CT angiography scans of
44 patients (23 males, mean age: 49.9+17.8 years) were
retrospectively evaluated. All of the CT images were evaluated
independently by four radiologists. Each observer evaluated
images twice to assess intra-observer reproducibility. On both
axial and coronal reconstructed CT images, the crura of 88
hemidiaphragms were measured at five different points. A
p value less than 0.05 was considered to indicate statistical
significance. Intra- and inter-observer agreement was
evaluated by using intraclass correlation coefficient (ICC) scores
with a 95% confidence interval.

Results: In intra-observer analysis, ICC scores demonstrated
substantial to almost perfect agreement for all measurements
(ICCscore range: 0.758-1). When we analyzed the inter-observer
agreement, there was a moderate to almost perfect agreement
for each measurement point (ICC score range: 0.523-0.895).
All axial measurements showed the highest inter-observer
agreement (ICC scores were 0.926 and 0.886 for first and
second measurements, respectively). The maximum inter- and
intra-observer agreement for single point DT measurements
were found in maximum DT at the level of the origin of the
celiac artery and in anterior DT at the level of the upper part of
the L1 vertebral body.

Conclusion: CT is a reliable tool DT measurement with
excellent intra- and inter-observer agreement.

Keywords: Computed tomography, diaphragm thickness,
measurement, reliability

Amag: Cesitli hastaliklarda bilgisayarli tomografide (BT)
diyafram kalinhig (DK) ol¢imi son vyillarda popitler hale
gelmistir. Amacimiz, DK ol¢imiintin gozlemci ici ve gozlemciler
arasi anlasmasini degerlendirmek ve en givenilir 6lctimlere
dayanarak BT'de en iyi DK olciimii yerini arastirmaktir.

Yontemler: DK olcimiinde 44 hastanin (23 erkek, ortalama
yas; 49,9£17,8) torako-abdominal BT anjiyografisi retrospektif
olarak degerlendirildi. Tiim BT gortintileri dort radyolog
tarafindan bagimsiz olarak degerlendirildi. Her gozlemci,
gozlemciler arasi tekrarlanabilirligi degerlendirmek icin
goruntuleri iki kez degerlendirdi. Hem aksiyal hem de
koronal rekonstriiksiyon yapilmis BT goriintilerinde, 88
hemidiyaframin kruslari bes farkli noktada olgtlmustir.
istatistiksel anlamhhgi gostermek icin 0,05'ten kiiciik bir p
degeri goz ontine alinmistir. Gozlemci ici ve gozlemciler arasi
anlasma, %95 giiven araliginda sinif ici korelasyon katsayisi
(1CQ) skorlarr kullanilarak degerlendirildi.

Bulgular: Gozlemci ici arasi analizde, ICCskorlari, tim ol¢ciimler
icin iyi - neredeyse mikemmel bir anlasma gostermistir
(ICC skorlari araligi; 0,758-1). Gozlemciler arasi anlasmayi
inceledigimizde, her bir 6l¢lim noktasi icin orta - neredeyse
mukemmel bir anlasma vardi (ICC skoru arahgi, 0,523-
0,895). Tuim aksiyal olcim degerleri en yiksek gozlemciler
arasi anlasmayi gosterdi (ICC skorlar sirasiyla birinci ve ikinci
olctimler icin 0,926 ve 0,886 idi). Tek nokta DK 6l¢timleri icin
en iyi gozlemci ici ve gozlemciler arasi anlasma, ¢olyak arter
cikimi diizeyinde maksimum DK ve L1 vertebra govdesinin tist
kismi seviyesinde anterior DK dl¢iilmesinde bulundu.

Sonug: Bilgisayarli tomografi, yuiksek gozlemci ici ve gozlemciler
arasi uyum nedeniyle DK 6l¢timi i¢in gtivenilir bir aractir.
Anahtar Kelimeler: Bilgisayarli tomografi, diyafram kalinligi,
olctim, gtivenilirlik
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Introduction

The diaphragm is the major inspiratory muscle with a dome-like shape
and measurement of diaphragm thickness (DT) in various disorders has
become popular in recent years. Decreased DT on ultrasound was shown
to correlate with reduced myocyte cross-sectional area in a porcine
model (1). Measurement of DT in computed tomography (CT) has been
shown to be successful in the assessment of the success of diaphragm
pacing system in amyotrophic lateral sclerosis (ALS) patients (2), detection
of diaphragmatic thinning due to mechanical ventilator therapy and
sepsis (3,4), and the diagnosis of unilateral diaphragm paralysis (5). In
previous studies (2-5), DT measurement in CT was performed by single
observers. The main limitation of CT in DT measurement is the absence
of a consensus on reliable measurement locations (points). This may
lead to variability in the performance of CT in DT measurements,
which may weaken the reliability of CT measurements. To the best
of our knowledge, no study has investigated the best points for DT
measurement and agreement between observers.

Our aim was to assess the intra- and inter-observer agreement of DT
measurement and to investigate the best points for DT assessment in CT
based on the most reliable measurement.

Methods

This retrospective study started after our institutional Pamukkale
University Local Ethics Committee approved letter of application
(decision no: 60116787-20/85543). Informed consent was not obtained
from the patients because of retrospective nature of the study.

Patients

Patients who underwent thoraco-abdominal CT angiography for
suspected acute aortic syndrome between January 2016 and July
2017 were included the study. The exclusion criteria were as follows:
pulmonary pathology that can affect DT measurement (such as lower
lob atelectasis, mass or pleural effusion), focal or diffuse diaphragmatic
crus defect and CT examinations with inadequate diagnostic quality
due to motion artifacts. A total of 44 patients (23 males, mean age:
49.9+17.8 years, range: 18-85 years) were included in the study.

Computed Tomography Scanning Protocol

All thoraco-abdominal CT angiography scans were obtained in the
supine position with maximum inspiration using a multi-detector CT
scanner (Brilliance 16; Philips Healthcare, Best, Netherlands). The
area between the thoracic inlet and the deep costophrenic sulcus was
scanned. The scanning parameters were as follows: tube voltage, 120
kV: tube current, 100 mAs; collimation, 16x0.75 mm:; field of view, 300
mm; matrix, 512x512; rotation time, 0.75 s; table speed, 15 mm/s and
beam pitch, 0.94. All CT images were reconstructed in transverse and
coronal planes at 1.5 mm slice thickness.

Radiological Evaluation

All CT images were evaluated independently by four radiologists with
various experience (3, 9, 12 and 20 years) on the same workstation
(Extended Brilliance Workspace, Philips Healthcare). Observers were
blinded to measurements of each other. Each observer evaluated
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the images twice to assess intra-observer reproducibility. The second
assessment was done at least three months after the first to prevent
recall.

Five measurements were performed on both axial and coronal images
for each hemidiaphragm (88 hemidiaphragms) thickness. CT images
were evaluated in the mediastinal window (window center, 90 HU;
window width, 350 HU) and magnification was freely modifiable.
Measurements were performed as described by Sukkasem et al. (5).
On both axial and coronal reconstructed CT images, the crura of the
hemidiaphragms were measured at the level of the origin of the celiac
artery, and minimum and maximum DT were recorded. In addition,
measurements were recorded for each crura at the level of the upper
part of the L1 vertebral body along the anterior, middle and posterior
aspects of the vertebral body on axial images and upper, middle and
lower aspects of the vertebral body on coronal images (Figure 1).

Figure 1. Points of diaphragm thickness measurements. a) Axial computed
tomography scan at the celiac artery origin level (arrow) shows maximum
and minimum diaphragm thickness measurements

Max: maximum diaphragm thickness at the level of the origin of the celiac artery,
Min: minimum diaphragm thickness at the level of the origin of the celiac artery

4:»

L1 Vertebrae
Corpus

a s

Figure 1. b) Axial computed tomography scan at the L1 vertebra corpus level
shows anterior, mid and posterior diaphragm thickness measurements

Ant:anterior diaphragm thickness at the level of the upper part of the L1 vertebral
body on axial images, Mid:mid diaphragm thickness at the level of the upper part of
the L1 vertebral body, Post: posterior diaphragm thickness at the level of the upper
part of the L1 vertebral body on axial images
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Table 1. The diaphragm thickness measurement results of patients and intra-observer agreement scores for each measurement

Max
Min
Ant

Mid
Post

Max
Min
Low
Mid
Upp

Max
Min
Ant

Mid
Post

Max
Min
Low
Mid
Upp

Max
Min
Ant
Mid
Post

Max
Min
Low
Mid
Upp

Max
Min
Ant

Mid
Post

Max
Min

Low

First evaluation Mean * SD
(mm)

Axial (observer 1)
7.311.9

2.9£0.6

5.3%1.5

3.610.8

3.14+0.8

Coronal (observer 1)
6.211.8

2.2+0.6

2.510.6

2911

4.6£1.7

Axial (observer 2)
6.5+2.1

2.8+0.6

5.1+1.3

3.7£1

3.310.7

Coronal (observer 2)
72124

2.2%0.5

3£1.5

3.4+0.8

4.9£0.5

Axial (observer 3)
73124

2.9+0.7

5.2+1.6

4113

3.620.9

Coronal (observer 3)
72124

2.3%10.5

32114

3.5%1.1

4.7+0.8

Axial (observer 4)
6.811.9

2.6%0.5

49+1.5

3.8£1.1

3.3%1.1

Coronal plane (observer 4)
6.3+2.3

2.2%0.6

3.6+1.8

Second evaluation Mean +
SD (mm)

7.7£1.8
3+£0.4

51%13
3.5£0.6
3.2£0.5

6.9£1.9
24%0.5
2.9%1.1
310.7

41+£1.4

6.8£1.8
3104
5.1%13
3.5£0.8
3+0.5

6.6+1.4
23%0.4
3.3%£1.2
29104
4.5+0.4

7112

2.940.5
5.2%1.3
41+1.2
3.7£0.6

7.1£1.8
2.7%0.4
41%1.2
3.5£0.9
4.2+0.7

6.7£1.6
2.6%0.3
4.511.1
3.7+0.7
3.2£0.8

6.9£1.7
2.5%0.4
41+1.6

Intraclass correlation
coefficient

0.951
0.915
0.94

0.937
0.895

0.912
0.905
0.88

0.924
0.774

0.962
0.948
1
0.966
0.95

0.795
0.885
0.825
0.785
0.812

0.972
0.904
0.975
0.923
0.913

0.947
0.822
0.758
0.949
0.767

0.974
0.951
0.952
0.939
0.95

0.867
0.882
0.788

Lower bound
(95% Cl)

0.911
0.845
0.891
0.885
0.808

0.866
0.868
0.872
0.860
0.659

0.926
0.904
1

0.937
0.909

0.773
0.813
0.763
0.718
0.782

0.947
0.882
0.955
0.869
0.840

0.903
0.767
0.659
0.913
0.712

0.953
0.910
0.912
0.888
0.928

0.820
0.817
0.712

Upper bound
(95% Cl)

0.995
0.951
0.992
0.966
0.943

0.986
0.961
0.905
0.958
0.899

0.991
0.972
1

0.981
0.973

0.832
0.951
0.879
0.834
0.935

0.990
0.972
0.986
0.952
0.952

0.971
0.856
0.888
0.963
0.835

0.986
0.973
0.974
0.967
0.978

0.882
0.936
0.893
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Table 1. Continued

First evaluation Mean + SD
(mm) SD (mm)

Coronal plane (observer 4)
Mid 3.3%£0.9
Upp 41+0.8

3.7£0.7
4.8£0.6

Second evaluation Mean +

Intraclass correlation Lower bound Upper bound

coefficient (95% C1) (95% C1)
0.83 0.782 0.874
0.768 0.638 0.826

Max: maximum diaphragm thickness at the level of the origin of the celiac artery, Min: minimum diaphragm thickness at the level of the origin of the celiac artery, Ant: anterior
diaphragm thickness at the level of the upper part of the L1 vertebral body on axial images, Mid: mid diaphragm thickness at the level of the upper part of the L1 vertebral body, Post:
posterior diaphragm thickness at the level of the upper part of the L1 vertebral body on axial images, Upp: diaphragm thickness at the upper aspects of the L1 vertebral body on coronal
images, Low: diaphragm thickness at the lower aspects of the L1 vertebral body on coronal images, Cl: confidence interval, SD: standard deviation

Table 2. The inter-observer agreement for the first and second
measurements

Intraclass correlation Lower bound Upper bound
coefficient (95% C1) (95% C1)
First measurements
Axial
Max 0.895 0.773 0.947
Min 0.564 0.349 0.660
Ant 0.823 0.727 0.900
Mid 0.753 0.649 0.873
Post 0.722 0.533 0.887
All 0.926 0.873 0.958
Coronal
Max 0.753 0.610 0.853
Min 0.625 0.439 0.789
Low 0.742 0.607 0.854
Mid 0.614 0.453 0.792
Upp 0.705 0.523 0.822
All 0.790 0.684 0.870
Second measurements
Axial
Max 0.817 0.765 0.909
Min 0.782 0.723 0.904
Ant 0.860 0.773 0.918
Mid 0.721 0.558 0.851
Post 0.736 0.591 0.860
All 0.886 0.832 0.926
Coronal
Max 0.613 0.383 0.772
Min 0.523 0.252 0.707
Low 0.640 0.479 0.804
Mid 0.762 0.669 0.876
Upp 0.585 0.294 0.734
All 0.776 0.662 0.838

Max: maximum diaphragm thickness at the level of the origin of the celiac artery,
Min: minimum diaphragm thickness at the level of the origin of the celiac artery, Ant:
anterior diaphragm thickness at the level of the upper part of the L1 vertebral body
on axial images, Mid: mid diaphragm thickness at the level of the upper part of the L1
vertebral body, Post: posterior diaphragm thickness at the level of the upper part of the
L1 vertebral body on axial images, Upp: diaphragm thickness at the upper aspects of the
L1 vertebral body on coronal images, Low: diaphragm thickness at the lower aspects of
the L1 vertebral body on coronal images, Cl: confidence interval
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Statistical Analysis

Statistical analysis was performed using Statistical Package for the Social
Sciences (SPSS) for Windows (Version 24.0, SPSS Inc. IBM Corp, Chicago,
IL). The distribution of normality for each continuous variable group was
calculated by Kolmogorov-Smirnov Z-test. Student’s t-test was used for
comparisons of paired samples. A p value less than 0.05 was considered
to indicate statistical significance. Intra- and inter-observer agreement
was evaluated by using intraclass correlation coefficient (ICC) scores with
a 95% confidence interval (Cl). Intra- and inter-observer agreement was
categorized as follows: 0.01-0.20 as poor, 0.21-0.40 as fair, 0.41-0.60 as
moderate, 0.61-0.80 as substantial and 0.81-1.00 as almost perfect.

Results

In all groups, DT values showed normal distribution. The results of DT
measurements of 44 patients and intra-observer agreement scores for
each measurement are shown in Table 1. The inter-observer agreement

Figure 1. ¢) Coronal reformatted computed tomography images at the
celiac artery level shows maximum and minimum diaphragm thickness
measurements

Max: maximum diaphragm thickness at the level of the origin of the celiac artery

Table 3. Comparison of first and second measurements by
different observers for all measurements

Second measurement First measurement p value

p value 0BS-1 0BS-2 0BS-3 0BS-4
0BS-1 0.465 0.212 0.589 0.674
0BS-2 0.355 0.273 0.740 0.688
0BS-3 0.289 0.068 0.688 0.723
0BS-4 0.448 0.045* 0.759 0.812

OBS: indicates observer
*Statistically significant value



for the first and second measurements is given in Table 2. There was
a statistically significant difference between the measurements of
observer 2 and observer 4 when all DT measurements were compared
in the axial and coronal plane (p=0.045) (Table 3).

In intra-observer analysis, ICC scores demonstrated substantial to almost
perfect agreement for all measurements (ICC scores range=0.758-1)
(Table 1). When we analyzed the inter-observer agreement, there was
a moderate to almost perfect agreement for each measurement points
(ICCscore range=0.523-0.895). All axial measurement values showed the
highest inter-observer agreement (ICC scores were 0.926 and 0.886 for
first and second measurements, respectively). There was a substantial
agreement between observers for all coronal measurement values with
ICC scores of 0.790 (95% Cl, 0.684 - 0.870) and 0.776 (95% Cl, 0.662 -
0.838) for the first and second measurements, respectively (Table 2).

The maximum inter- and intra-observer agreement for single point DT
measurements were found in maximum DT at the level of the origin of
the celiac artery and in anterior DT at the level of the upper part of the
L1 vertebral body. In the coronal plane, the intra- and inter-observer
agreement for DT measurements varied widely for each measurement
point (Tables 1 and 2).

Figure 1. d) Coronal reformatted computed tomography images at the
celiac artery level shows maximum and minimum diaphragm thickness
measurements

Min: minimum diaphragm thickness at the level of the origin of the celiac artery

Figure 1. e) Coronal reformatted computed tomography image at the L1
vertebra corpus level shows upper, mid and lower diaphragm thickness
measurements

Mid:mid diaphragm thickness at the level of the upper part of the L1 vertebral body,
Upp: diaphragm thickness at the upper aspects of the L1 vertebral body on coronal
images, Low: diaphragm thickness at the lower aspects of the L1 vertebral body on
coronal images

Ufuk et al. The Diaphragm Thickness Measurements on CT

Discussion

This study showed that the assessment of DT by CT has high intra and
inter-observer reliability. All DT measurements showed the highest
inter-observer agreement at five points (maximum, minimum thickness
at the level of celiac artery origin, anterior, middle and posterior
thickness at the level of L1 vertebral body) on axial CT images. There
was substantial agreement between observers for all measurements on
coronal CT images. The maximum inter- and intra-observer agreement
for single point DT measurements were found in maximum DT at the
level of the origin of the celiac artery and in anterior DT at the level
of the upper part of the L1 vertebral body. In the coronal plane, the
intra- and intra-observer agreement for DT measurements varied widely
for each measurement point. Therefore, we suggest that if DT will be
evaluated in the coronal plane, it would be appropriate to evaluate by
measuring from all described 5 points.

Despite the increased use of CT for diaphragm evaluation, there is a
lack of reference locations for DT measurement in CT. To the best of
our knowledge, this is the first study that assessed the intra- and inter-
observer agreement for DT measurement in CT and that investigated
the best points for measurement in CT. The inter-observer variability
in our study varied from moderate to almost perfect according to the
measurement points and image plane. Therefore, we can say that the
image plane (axial or coronal) and location is very important for DT
measurement in CT. In our study, DT measurements were performed
from the upper part L1 vertebra corpus level due to blurring of the
diaphragm crus by psoas muscle in the middle and lower parts of the L1
vertebra corpus level. Unlike Sukkasem et al. (5), we did not measure DT
at the level of Smooth Muscle Actin (SMA) origin, due to blurring of the
diaphragm crus by psoas muscle at SMA origin level in many patients.

In mechanically ventilated patients and patients with paralyzed
hemidiaphragm, diaphragmatic dysfunction is an important cause of
complications, such as pulmonary atelectasis, infection and hypoxemia.
These complications have been shown to correlate with mortality,
poor prognosis and significantly higher health costs (6-9). In addition,
weakness of the diaphragm is a major cause of difficult weaning from
mechanical ventilation (10). Therefore, evaluation of DT and functions
is very important. It has been shown that ultrasound (US) measurements
of DT have a high degree of reproducibility and decreased DT on
ultrasound has been shown to correlate with reduced myocyte volume
(1,9-14). Experience is important when performing DT measurement
by US. For an inexperienced observer, it may be difficult to accurately
measure the DT by UA in incompatible patients (14). Compared to US,
(T better depicts the anatomy of the diaphragm and also demonstrates
associated lung and mediastinal pathologies (15-18). However, CT is
not a suitable method for only assessing DT due to radiation exposure.
Therefore, it is more appropriate to assess DT on CT images which were
obtained to evaluate lung or mediastinal pathology.

There are only a few studies on DT evaluation in CT (2-5). Sanli et al.
(2) found that DT is an important feature in patients with ALS in whom
diaphragm pacing system implantation is planned. In their study, a
single observer measured DT at the level of thoracic 11-12 vertebra
corpus on coronal images. The location specified for DT measurement
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is not a specific point and represents a very large area for DT
measurement. In addition, they did not specify the CT slice thickness
used in the study (2). Lee et al. (3) demonstrated that DT decreased in
patients who underwent mechanical-ventilation therapy in CT. In that
study, a radiologist measured the DT at the level of the celiac artery by
using software on axial and coronal images. However, the number of
patients included in the study was thirteen, which is quite small. Also,
they did not specify the thickness of the CT slice used in the study (3).
Jung et al. (4) found that diaphragm volume was decreased in patients
with sepsis in CT. In their study, the diaphragm volumes were calculated
semi-automatically by a single radiologist. However, in this study, it was
not specified in which phase (inspiration-expiration) the CT images were
obtained (4). Sukkasem et al. (5) found a high sensitivity and specificity
in the differentiation of paralyzed and non-paralyzed hemidiaphragms
when they assumed 2.5 mm as the threshold value of a minimum DT
on axial images at the level of celiac artery in CT. In their study, all
measurements were performed by one observer and the slice thickness
of the CT was variable (range: 0.625 to 5 mm) (5). We used a standard
1.5 mm slice thickness in our study. Our results demonstrated a better
inter-observer agreement for axial CT images than coronal CT images.
This may be due to relatively thick CT slices or due to the natural shape
of the diaphragm (the shape of the dome).

Our study also has some limitations. The relatively small sample size
is the first one. However, this study was not intended to determine DT
values in the population. The aim of this study was to determine the best
DT measurement points in CT and the reliability of DT measurement in
(CT. The retrospective design of the study is the second one. However,
these are acceptable limitations due to the lack of similar CT studies.

Conclusion

CT is a reliable tool for DT measurement with excellent intra and inter-
observer reliability. This is the first study that reveals the best and
reproducible measurement points and plane for DT measurements
in CT. All DT measurement values at five identified points on axial CT
images showed the highest inter-observer reliability. The most reliable
single measurement point in the axial plane was maximum DT at the
level of the celiac artery or anterior DT at the level of the upper part of
the L1 vertebral body.
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ABSTRACT

0z

Introduction: In this study, the laboratory results of female
university students whose vitamin D levels were requested
were reviewed. Thus, it was aimed to determine the levels of
vitamin D, as well as to classify it as deficiency, insufficiency,
normal and preferred.

Methods: The vitamin D levels of 92 female university
students between the ages of 18 and 25 years who admitted
to an outpatient clinic between April and May 2017 were
retrospectively evaluated. Vitamin D levels were classified
according to the criteria of the Endocrine Society. Vitamin D
deficiency was accepted in individuals with vitamin D levels
below 20 ng/mL. Spearman’s correlation test was used for
statistical analysis. P<0.05 was considered significant.

Results: The mean 25-hidroxyvitamin D [25(0OH)D] level was
17.32+7.18 ng/mL. The frequency of deficiency, insufficiency,
normal and desired 25(0H)D levels were 78.3% (72), 14.1% (13),
6.5% (6) and 1.1% (1), respectively.

Conclusion: In this retrospective study in female university
students, vitamin D deficiency was found to be frequent. In
addition to other trainings, awareness raising and education
are compulsory to exclude possible risks of vitamin D
deficiency. Additionally, the development of health policies for
vitamin D supplementation without laboratory examination
in this population would prevent possible skeletal and extra-
skeletal problems.

Keywords: 25(0H)D vitamin, insufficiency, adolescents

Amag: Bu arastirmada, vitamin D dizeyi istenen kadin
Universite  o0grencilerinin  laboratuvar sonuglari  gézden
gecirilmistir. Boylece vitamin D diizeylerini belirlemek, ayrica
eksiklik, yetersizlik, normal ve tercih edilen diizey olarak
siniflandirmak amaglanmistir.

Yontemler: Bu arastirmaya Nisan ve Mayis 2017 tarihleri
arasinda poliklinige basvuran 18-25yasarasi 92 kadin tiniversite
ogrencilerinin vitamin D dizeyleri Uzerinde retrospektif
olarak yapildi. Vitamin D dizeyleri Endokrin Toplulugu'nun
onerilerine gore siniflandirldi. Vitamin D duzeyi 20 ng/mL’nin
altinda olan bireylerde vitamin D eksikligi varligi kabul edildi.
istatistiksel analiz icin Spearman korelasyon testi kullanildi.
P<0,05 anlamli olarak kabul edildi.

Bulgular: 25-hidroksivitamin D [25(OH)D] seviyesi ortalama
17,32+7,18 ng/mL idi. Eksik, yetersiz, normal ve arzu edilen
25(0H)D diizeyi oranlari sirasiyla %78,3 (72), %14,1 (13), %6,5
(6) ve %1,1 (1) saptandi.

Sonu¢: Kadin Universite ogrencilerinde yurittigtmiz bu
retrospektif calismada; hastalik olusturma riski diizeyinde olan
vitamin D eksikliginin sik oldugu gorildi. Diger egitimlerin
yani sira D vitamini eksikliginin olasi risklerini dislamak icin
bilinclendirme ve egitim zorunludur. Ayrica, bu poptlasyonda
laboratuvar incelemesi olmaksizin gerekli D vitamini takviyesi
icin saglik politikalarinin gelistirilmesi olasi iskelet ve iskelet
disi problemleri 6nleyecektir.

Anahtar Kelimeler: 25(0H)D vitamini, yetersizlik, gencler

Introduction

Vitamin D, a hormone called “Pro-survival Molecule” due to its role in
the immune system and cell life, is also necessary for the prevention of
type 2 diabetes and obesity, which are important problems of current
era (1,2). Optimal levels of vitamin D are indispensable for substantial
effects on many systems in sensitive populations such as pregnant
women, nursing women, children, adolescents, and elder individuals as
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well as in all stages of human life (3,4). It contributes to the prevention
of depression in adolescents and increase in cardiovascular capacity in
young adults (5,6).

Vitamin D level below 20 ng/mL is defined as deficiency by Endocrine
Society (ES). Its deficiency is associated with increased risk of cancer,
especially colorectal (7,8). Hereditary or acquired diseases (e.g., tumor-
induced osteomalacia, hyperparathyroidism, granulomatous diseases
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and lymphoma) and insufficiency in organs (e.g., liver, kidney and
skin) may decrease vitamin D levels. In addition, using sun cream,
pigmentation or aging on the skin affects the synthesis of vitamin D.
Also, gastrointestinal diseases adversely effect vitamin D absorption and
obesity leads to an increase in its deposition (9). The use of certain drugs
such as immunosuppressants, steroids and anticonvulsants also leads
to the destruction of vitamin D (10,11). However, there is no enough
data on vitamin D status and recommendations for asymptomatic,
adolescent female university students who do not have any disease
or use drugs that affect vitamin D metabolism (12). While vitamin D
deficiency is mainly considered to be a predisposing factor to many
diseases, neither adolescent female nor male students are included in
the risk group in terms of low vitamin D status and are evaluated in
daily practice (12).

In this study, we aimed to determine and classify vitamin D levels as
deficiency, insufficiency, normal and preferred in female university
students.

Methods

This cross-sectional, retrospective and descriptive study was carried
out with the approval of the Local Ethics Committee of the Faculty of
Health Sciences of Trakya University (TUTF-BAEK 2017/335). Vitamin D
levels of female university students between the ages of 18 and 25 years
who admitted to Physical Medicine and Rehabilitation Department of
Trakya University Hospital between April and May 2017 were examined.
Data of students with no systemic or chronic disease, no drug use, and
no history of disease that would affect vitamin D metabolism were
included. Exclusion criteria were as follows: male gender, drug use,
serum 25-hidroxyvitamin D [25(0H)D] level obtained by a method other
than electrochemiluminescence method (Beckman Coulter UniCel DxI
600), and the presence of a known disease. Each student was contacted
by phone and interviewed about the style of clothing. Written consent
was obtained from each participant. The clothing style was recorded as
veiled or unveiled. Serum 25(0H)D levels were classified as deficiency
(below 20 ng/mL), insufficiency (21-29 ng/mL), normal (30-39 ng/mL)
and preferred (40-60 ng/mL) levels according to most frequently used
method by ES (13).

Statistical Analysis

Statistical evaluations were performed using IBM SPSS version 20.0 (IBM
Corporation, Armonk, NY, USA). Descriptive statistical methods (frequency,
percentage, mean, standard deviation) were used to assess the study data.
The relationships between variables were assessed using Spearman’s rho
correlation test. The significance limit for all statistics was selected as
p<0.05. Kolmogorov Smirnov test was used to check whether the data
were normally distributed. Mann-Whitney U test was used to compare
the mean 25(0H)D levels between groups when the data were abnormally
distributed. Two-sample Kolmogorov Smirnov Z test was used to make
inter-group (unveiled vs veiled) comparisons of 25(0H)D classifications.

Power Analysis

The post-hoc power of this study was calculated as 100% based on
25(0H)D levels between unveiled and veiled groups (18.25 vs 13.19) with
a standard deviation of 1.67, and with an alpha level of 5%.
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Results

Data of 92 female university students were reached. Mean age, height,
weight, and body mass index (BMI) of the students were shown in Table 1.
The mean 25(0H)D level was 17.32+7.18 ng/mL. According to ES, 25(0H)
D levels were below the normal range in 92.4% (85) participants. The
frequency of (all participants with) deficiency, insufficiency, normal and
preferred 25(0H)D levels were 78.3% (72), 14.1% (13), 6.5% (6) and 1.1%
(1), respectively. The distribution of participants according to clothing
style (unveiled and veiled) were 81.5% (75) and 18.5% (17), respectively.
There was no statistically significant difference in the distribution of the
25(0H)D Classification groups among the clothing style groups (Table 2).
The mean 25(0H)D levels among unveiled and veiled participants were
18.25+0.80 and 13.19+1.67 ng/mL, respectively. There were a statistically
significant difference between the groups in terms of mean 25(0H)D
levels and negative correlation between 25(0H)D concentrations and
veiled dressing style (r=-0.275, p=0.008) (Table 3).

Discussion

Although veiling is largely accepted as a predisposing factor for vitamin
D insufficiency, both the unveiled females in our study and in countries
with sufficient sunlight in previous studies did not have desired vitamin
D levels (14,15).

Table 1. The descriptive statistics and 25(0H)D levels of
participants

n Minimum Maximum Mean Z?V';:;;(:l
Age (years) 92 18 24 20.28 1.65
Weight (kg) 92 42.00 77.00 56.83 637
Height (m) 92 150 1.78 1.64 0.05
BMI (kg/m?) 92 16.85 27.64 21.02 2.00
25(0H)D (ng/ml) 92 6.7 48.74 1732 7.8

BMI: body mass index, 25(0H)D: 25-hidroxyvitamin D

Table 2. Distribution of 25(0H)D classifications among groups

n (% within groups)

Groups
Unveiled
n=75 Veiled pvalue Total
n=17 n=92

Deficiency 57(76.0)  15(88.2) 72 (78.3)
25 (O.I-.l) D' Insufficiency  12(16.0)  1(5.9) 0.986 13 (14.1)
dlassification  Normal 5(6.7) 1(5.9) 6 (6.5)

Preferred 1(1.3) 0(0) 1(1.1)

Two-sample Kolmogorov Smirnov Z test, 25(0H)D: 25-hidroxyvitamin D

Table 3. 25(0H)D levels (ng/mL) of participants according to
clothing style

Clothing M|n|.mum- Mean Star}dqrd 95% Cl p
style maximum deviation value
Unveiled 75 7.96-48.74 1825 0.80 16.65-19.85 5

<U.
Veiled 17 6.77-3460 1319 1.67 9.66-16.72

Cl: confidence interval, Mann-Whitney U test, 25(0H)D: 25-hidroxyvitamin D



The adverse effect of veiling on vitamin D status has led some
researchers to assume the possibility of musculoskeletal complaints
and low bone mineral density in veiled female with traditional Islamic
type of dressing (16). Guzel et al. (16) reported significantly lower
serum 25(0OH)D levels with a mean of 33.1£16 ng/mL in the veiled
women compared with the unveiled, but none of the veiled women
had vitamin D insufficiency. Budak et al. (17) reported that there was
a statistically significant difference between two groups of female
students with different clothing style and the veiled group had vitamin
D deficiency with a mean of 6.09+4.7 ng/mL. Tsur et al. (18) reported
vitamin D deficiency in 50-100% of ultra-Orthodox young males who
wore clothing which covers more then 90% of body. They also found
that vitamin D deficiency was strongly associated with the degree of sun
exposure. However, some researchers indicates that healthy females,
even in countries with enough sunlight, are at risk for osteomalacia
due to vitamin D deficiency (14,15). For all these reasons, the female
gender in combination with veiling does not suffice for the possibility
of vitamin D deficiency. Risks should be assessed comprehensively. In
this study, 18.5% of females (17) had veiling, but 92.4% of all females
(85) had low vitamin D. Faghih et al. (19) showed “alarmingly prevalent”
vitamin D insufficiency and deficiency in Iranian students in a cross-
sectional study including 126 female (51.2% and 44%) and 128 male
(49.5% and 48%) university students. In our female population, we
found that vitamin D deficiency was as high as 78.3%. The frequency of
participants with normal and preferred vitamin D were 6.5% and 1.1%,
respectively. Consistent with the literature, 25(0H)D levels were below
20 ng/mL in the majority of our participants. Data on vitamin D levels
of young adults in our country are limited. The mean 25(0H)D level
of 94 young individuals who applied to the hospital was 21.57+11.41
ng/mL by Ugar et al. (20). Hekimsoy et al. (21) reported that 74.9% of
adults, especially females (78.7%), living in an urban, off-shore region
have 25(0H)D deficiency. In this study, the reasons for mean 25 (OH)
D levels below the normal are probably due to (a) in young adults, the
lowest vitamin D levels are before summer onset. The data of our study
group was obtained between April and May, when vitamin D levels are
considered to be lowest. More significant differences between the veiled
and unveiled female could possibly be shown if we had assessed data of
these variables at a time of highest expected seasonal levels, but we have
shown significant negative correlation between 25(0H)D concentrations
and veiling even before the start of summer. (b) Edirne where our study
was conducted is in the Marmara region of Turkey, latitudes 40°30-42°00
North and 26°00-27°00 East. The average maximum temperatures range
between 6.5 °C in winter to 31.7 °C in summer, with annual average
of 19.6 °C (22). () In our study, the data were assessed in a group of
students with approximately 9-month training period, during which
they resided in Edirne, which is a non-coastal living area. Therefore,
we support the view that university students should be considered as
a risky group for vitamin D deficiency regardless of their clothing style
and gender.

The mean 25(0H)D level was 17.32+7.18 ng/mL in our study. Serum
vitamin D levels below 20 ng/mL affect skeletal health (8). Although
the histopathological findings of osteomalacia in stage 1 are missing,
intestinal calcium absorption decreases and loss of bone mineral density
develops in this stage, named as subclinical osteomalacia. Indeed, the
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findings are observed when stage 2 is reached. Thus, no new bone loss
occurs in stage 3, but instead histological and clinical findings are clearly
identified. For all these reasons, the treatment in the stage with apparent
findings does not prevent bone loss. The precautions should be focused
in the asymptomatic first stage (23). However, many individuals with
subclinical osteomalacia still remain without a laboratory confirmation
and the lack of this knowledge leads to delay in taking precautions.

Vitamin D deficiency can contribute to patient burden caused by
psychological reasons (depression, schizophrenia), and autoimmune
disorders (type 1 diabetes, multiple sclerosis, rheumatoid arthritis),
infections, asthma, type 2 diabetes, osteoporosis, osteomalacia and
cancer (1,10). On the other hand, vitamin D supplementation is easy,
safe and inexpensive (24). Unless vitamin D deficiency is eliminated,
individuals are candidates for all these risks independent of deficiency,
defined or undefined. However, supplementation is made only in the
defined deficiencies. The missing aspect of our study is that we did not
investigate parathyroid hormone levels, skin type and eating habits.
However, our results are important to create awareness for optimal
vitamin D requirements in this population.

Conclusion

Our results indicate that vitamin D deficiency is frequently observed in
female students. Awareness and training aimed at excluding the possible
risks of vitamin D deficiency as well as other trainings are mandatory.
Additionally, the development of health policies to provide the necessary
vitamin D support in this population without laboratory examination
would prevent possible skeletal and extra-skeletal problems.
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ABSTRACT

0z

Introduction: Our aim was to evaluate the relationship
between lumbar multifidus (LM) muscle atrophy and lumbar
disc herniation by magnetic resonance imaging (MRI) findings
in patients with low back pain.

Methods: Lumbar MRI of 264 patients aged between 18 and
80 years who had a history of back pain for at least 6 months
were evaluated retrospectively for LM muscle atrophy. LM
muscle atrophy was evaluated at L4-5 and L5-S1 levels in axial
T2-weighted images. The lumbar MRI of the patients were
evaluated for LM muscle atrophy and lumbar intervertebral
disc herniation. The relationship of LM muscle atrophy to
lumbar intervertebral disc herniation and back pain was
investigated statistically.

Results: Of 264 (147 female, 117 male) patients, 88 patients
(33.3%) had grade 0 atrophy, 135 (51.1%) had grade 1 atrophy
and 41 (15.5%) had grade 2 atrophy. The prevalence of LM
muscle atrophy was 73.5% in females and 49.8% in males. In 210
of 264 patients, intervertebral disc herniation was detected at
any level in the lumbar spine. Of these 210 patients, 150 (71%)
had grade 1 and 2 LM muscle atrophy. Spinal canal stenosis,
intervertebral disc herniation and nerve root compression
were not detected in 54 of 264 patients. Of these 54 patients,
28 had grade 0 atrophy, 23 had grade 1 atrophy and 3 had
grade 2 atrophy.

Conclusion: In our study, 9.8% of patients with low back pain
had grade 1 and 2 LM muscle atrophy without accompanying
spinal canal stenosis, intervertebral disc herniation or nerve
root compression. LM muscle atrophy alone may be the cause
of low back pain in patients with normal MRI.

Keywords: Low back pain, lumbar disc herniation, magnetic
resonance imaging, multifidus muscle

Amag: Bizim buradaki amacimiz kronik bel agrisi ile lomber
multifidus (LM) kas atrofisi arasindaki iliskiyi manyetik rezonans
gortintiileme (MRG) bulgulari ile birlikte degerlendirmektir.

Yontemler: En az 6 aydir sirt agrisi sikayeti bulunan yaslari
18 ile 80 arasinda degisen 264 hastanin lomber MRG'si
retrospektif olarak LM kas atrofisi agisindan degerlendirildi.
LM kas atrofisi aksiyal T2 goriintilemelerde L4-5 ve L5-S1
duzeylerinden degerlendirildi. Hastalarin lomber MRG'si
LM kas atrofisi ve lomber intervertebral disk herniasyonu
acisindan degerlendirildi. LM atrofisinin lomber intervertebral
disk herniasyounu ve bel agrisi ile olan iliskisi istatistiksel
olarak arastirildi.

Bulgular: iki yiiz altmis dort (147 kadin, 117 erkek) hastanin
lomber MRG'sinde 88 hastada (%33,3) evre 0 atrofi, 135 hastada
(%51,1) evre 1 atrofi ve 41 hastada (%15,5) evre 2 atrofi saptandi.
Kadinlarda LM atrofisinin sikligi %73,5 olup erkeklerde %49,8'dir.
iki yiiz altmis dort hastanin 210’'unda lomber vertebralarda
herhangi bir seviyede intervertebral disk hernisi saptand. iki
yliz on hastanin 150’sinde (%71) LM kasinda evre 1 ve 2 atrofi
saptandi. iki yiiz altmis dort hastanin 54’tinde herhangi bir
seviyede intervertebral disk herniasyonu, spinal kanal darligi ve
sinir kokii basisi saptanmadi. Bu 54 hastanin 28'inde evre 0,
23’linde evre 1 ve 3’linde evre 2 atrofi saptandi.

Sonu¢: Bizim yapmis oldugumuz calismada lomber
intervertebral disk herniasyonu, spinal kanal stenozu ve sinir
koki basisi mevcut olmayan tek sikayeti bel agrisi olan %9,8
olguda LM kasinda evre 1 ve 2 atrofi saptanmistir. Tamamen
normal MRG’si olan olgularda LM kas atrofisi tek basina bel
agrisinin nedeni olabilir.

Anahtar Kelimeler: Bel agrisi, lomber disk hernisi, manyetik
rezonans gortintileme, multifidus kasi
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Introduction

Low back pain (LBP) is a common and often recurrent health problem.
Approximately 80% of people have at least one case of LBP during their
lifetime. Paraspinal muscles play a significant role in the stability and
functional movements of the lumbar spine (1). The lumbar multifidus
(LM) muscle is the main stabilizer of the lumbar spine, and is important
for spinal motion and stability (2,3). Dysfunction of the LM muscle has
been found to be important in chronic and recurrent LBP (4). Chronic
diseases and long-term neurological inhibition after trauma may cause
muscle atrophy and may lead to the replacement of healthy LM muscle
fibrils with adipose tissue (5). Morphological changes of LM muscles
in patients with lumbosacral disc herniation have been reported in
literature (6-9). Kim et al. (7) demonstrated that the cross-sectional areas
of the LM muscle were reduced when the symptom duration was 6
months or longer in case of lumbar disc herniation. In addition, studies
in the literature have shown that LBP and paraspinal muscle atrophy
have a relationship (3-5). In this study, we evaluated the relationship
between lumbar disc herniation and LM muscle atrophy in patients with
LBP by using magnetic resonance imaging (MRI).

Methods

The University of Health Sciences, Samsun Training and Research
Hospital Ethics Committee approval was received for this study (decision
no: 2017/24). In total, 264 patients (range: 18-80 years) who suffered
from LBP for six months or longer were retrospectively evaluated.
Patients with spinal fractures, malignancy, intraspinal mass, spondylitis,
previous surgery or structural deformity were not included the study.

Radiological Protocol and Imaging

The MRI images were obtained with a 1.5 Tesla MAGNETOM Aera® MRI
device (Siemens Healthcare, Erlangen, Germany) with a body surface
coil. The sequences included sagittal T1-weighted fast spin-echo (FSE)
(TR/TE: 475/9.3), T2-weighted FSE (TR/TE: 3790/97) and axial T2-weighted
FSE (TR/TE: 4271/108), 280 mm field of view, 180X256 matrix, and 4 mm
section thickness, NEX 2.

LM muscle atrophy was assessed at L4-L5 and L5-S1 levels in all patients.
LM muscle was evaluated in three grades according to fatty atrophic
changes, as grade 0 (fatty atrophy less than 10%), grade 1 (fatty atrophy
between 10% and 50%) and grade 2 (fatty atrophy greater than 50%)
(Figure 1) (10,11). Evaluation of the fatty atrophic changes in the LM
muscle was performed visually and it was conducted by a single
researcher. The fatty infiltration percentages were bilaterally identical
in all study groups.

Statistical Analysis

Statistical analysis was performed with SPSS software version 21 (IBM
Corporation, Armonk, USA). Kolmogorov-Smirnov test was used to test
the normal distribution of data. The results were presented as mean,
standard deviation, minimum, maximum, frequency and percentage
according to characteristics.
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Independent Samples t test or univariate analysis of variance were used
for intergroup comparisons. Chi-square test was used for the comparison
of nominal variables. P<0.05 was considered significant.

Results

Patients

One hundred and forty-seven women (62.3%) and 117 men (37.7%) with
LBP were included in the study. The mean age was 47.6+14.0 years
(range=18-80 years). The mean age of the patients with and without
lumbar intervertebral disc herniation at any level is shown Table 1.

Imaging Results

Two hundred and ten (115 female, 95 male) (79.5%) patients were
diagnosed as having lumbar intervertebral disc herniation at any
level by MRI. Intervertebral disc herniation was not detected in 54 (32
female, 22 male) of 264 patients. The mean age of the patients with
and without lumbar intervertebral disc herniation is shown in Table 1.
Of 264 patients, 88 (33.3%) had grade 0 atrophy, 135 (51.1%) had grade
1 atrophy and 41 (15.5%) had grade 2 atrophy. LM muscle atrophy was
73.5% in women and 49.8% in men (p=0.01). In addition, LM muscle
atrophy was more common in both male and female patients older than
40 years of age (Table 2). All LM muscles were bilaterally atrophic.

Table 1. The mean age of the patients with and without lumbar
intervertebral disc herniation

Intervertebral disc

herniation at any level il el e p
39.71£9.2 37.8x12.1
0 (n=60) 0.12
(n=26) (n=34)
50.1£9.3 49.8+10.6
. . 1(n=112) 0.70
With herniation (n=210) (n=62) (n=50)
64.716.6 +
2 (n=39) G157 g3
(n=27) (n=11)
34.1£10.1 3281111
0 (n=28) 0.75
(n=13) (n=15)
i iati + 53.7+14.5
Wlihout herniation 1(n=23) 43;6_13.3 019
(n=54) (n=16) (n=7)
2 (n=3) (n=3) (n=0) *

Grade 0 atrophy: fatty infiltration <10%, Grade 1 atrophy: fatty infiltration 10%-50%,
Grade 2 atrophy: fatty infiltration >50%

*Comparison cannot be made because there were no male patients in this group

Table 2. Assessment of lumbar multifidus muscle atrophy
according to age and sex

LM muscle atrophy

<40 years >40 years p
Grade 0 31 (75.6%) Grade 0 18 (23.6%)

Male <0.001
Grade 1+2 10 (24.4%) Grade 1+2 58 (76.4%)
Grade 0 25 (60.9%) Grade 0 14 (13.2%)

Female <0.001
Grade 1+2 16 (39.1%) Grade 1+2 92 (86.8%)

LM: lomber multifidus, grade 0: fatty infiltration <10%, Grade 1: fatty infiltration 10%-
50%, Grade 2: fatty infiltration >50%



Disc herniation and LM muscle atrophy at L4-L5 level was significantly
associated with age (p=0.001 and p<0.001, respectively), and disc
herniation at L5-S1 level was not significantly associated with age (p=0.49).
The coexistence of LM muscle atrophy and disc hernia at both levels (LM
muscle atrophy and disc herniation at L4-L5 level, p=0.58, LM muscle
atrophy and disc herniation at L5-S1 level, p=0.87) and disc herniation at
L4-L5 and L5-S1 levels (p=0.36) were not associated with age.

The mean age of patients according to the grade of LM muscle atrophy
is given in Table 3. There was a significant difference in the mean age
of the patients with respect to different grades of LM muscle atrophy
(p<0.01). LM muscle atrophy was found to increase with age.

Of 54 patients without lumbar intervertebral disc herniation, 28 had
grade 0 atrophy, 23 had grade 1 atrophy (Figures 2a, b), and 3 had

Emrah Sayit, Lumbar Multifidus Muscle Change

grade 2 atrophy. In addition, there was no spinal stenosis or nerve root
compression in MRI of 25 patients with grade 1 or 2 LM muscle atrophy
to explain the LBP. Moreover, 9.8% of our patients with LBP had normal

MRI except for those with LM muscle atrophy.

Discussion

The LM muscle is an important local stabilizer of the lumbar spine.
It can be divided into superficial and deep fibers, each with different
functions. Because the superficial and deep parts of the muscle are
near the center of lumbar joint rotation, the deep fibers can control
intervertebral movement and the superficial fibers are well-suited to
control spine orientation (4). Increased fat infiltration of the LM muscle
may lead to lumbar dysfunction and this may cause LBP (9,12). Eating

Table 3. The mean age of patients according to the grade of LM muscle atrophy, excluding the patients with disc herniation

LM muscle atrophy Number of patients

Grade 0 28
Grade 1 23
Grade 2 3

Age (years) p
19.6£10.5

33.9£14.1 <0.001
52.6£3.6

LM: lomber multifidus, Grade 0: fatty atrophy <10%, Grade 1: fatty infiltration 10%-50%, Grade 2: fatty infiltration >50%

Grade 0

Figure 1. Axial T2-weighted images showing examples of lomber multifidus muscle atrophy. Panel (a) shows grade 0 atrophy: fatty infiltration <10%; panel (b)
shows grade 1 atrophy: fatty infiltration 10%-50%; and panel (c) shows grade 2 atrophy: fatty infiltration >50%

PR Sk
Figure 2. A 53-year-old female patient with grade 1 lomber multifidus (LM)
muscle atrophy without disc herniation. Mid-sagittal image (a) showing normal
L4-L5 and L5-S1 discs, no significant loss of height or disc herniation. Axial T2-
WI (b) showing grade 1 LM muscle atrophy at L4-5 level

Figure 3. A 63-year-old female patient with intervertebral disc
herniation. Mid-sagittal T2-WI (a) showing dehydration and bulging
in the discs. Axial T2-WI (b) at L4-L5 level showing left paracentral
herniation. Grade 2 atrophy is seen in lomber multifidus muscle
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disorders, inactivity, and chronic diseases can cause muscle atrophy. LM
muscle atrophy is more frequent in women. In our study, LM muscle
atrophy was also found to be more common in women (73.5%). There is
decline in muscle mass (approximately 8% for every ten years) after 40
years of age (5). In this study, LM muscle atrophy was found to be more
common in females and males older than 40 years (p<0.001).

Morphological changes of the LM muscle can be detected by
ultrasonography (US), computed tomography (CT) and MRI (4). US is
not preferred for LM muscle assessment due to low tissue contrast and
limited field of vision. CT can be used to assess LM muscle changes.
However, it requires moderate to high radiation and provides less tissue
contrast than MRI. MRI is quite successful in showing changes in LM
muscle and additional pathologies in patients with LBP. In addition, MRI
provides better soft tissue contrast than CT. MRI does not use ionizing
radiation or any other type of radiation (4). LM muscle fatty atrophy is
visualized as high intensity areas on T2-weighted sequences. Most of the
mobility in the lumbar region emerges from L5-S1 and L4-L5 levels (11).
Hence, we evaluated these levels to associate LM muscle with LBP.

Patients with LM muscle atrophy have more lumbar disc herniation than
patients without atrophy. In our study, we found grade 1 (53.3%) LM
muscle atrophy in 112 of the 210 patients and grade 2 (18%) atrophy
in 38 patients with lumbar intervertebral disc herniation at any level
(Figures 3). We also found that coexistence of disc herniation and LM
muscle atrophy at L4-5 levels was associated with age (p<0.05). However,
coexistence of disc herniation and LM muscle atrophy at L5-S1 level was
not associated with age.

Ekin et al. (5) reported that 13% of patients with LBP had LM muscle
atrophy without disc herniation. In our study, 23 (42.5%) of 54 patients
had grade 1 LM muscle atrophy and 3 patients (5.5%) had grade 2
atrophy with LBP without lumbar intervertebral disc herniation. In 26
patients (9.8%) with grade 1 and grade 2 LM muscle atrophy, lumbar MRI
was normal. We could not find any explanation of the causes for LBP
radiologically, except for LM muscle atrophy. We thought that LM muscle
atrophy may be the only finding in patients with LBP.

Woodham et al. (4) reported that spinal manipulative therapy in
combination with LM muscle stabilization exercises could reduce LM
muscle atrophy. In addition, there is evidence that specific exercise
protocols, including multifidus activation, reverse the atrophy of the LM
muscle and that these exercises can reduce LBP (13).

MRI is a useful imaging method for the detection of LBP etiology.
Malignancy, inflammatory diseases, and infectious processes should be
considered in patients with LBP (5). It should be noted that LM muscle
atrophy could cause LBP in patients, even those with normal lumbar
MRI findings. In our study, 9.8% of patients with LBP had grade 1 or 2 LM
muscle atrophy without lumbar intervertebral disc herniation, spinal
stenosis, or nerve root compression.

Conclusion

The LM muscle is the main stabilizer of the lumbar spine and LM muscle
atrophy is closely associated with LBP. In our study, 9.8% of patients
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with LBP had grade 1 or 2 LM muscle atrophy without intervertebral
disc pathologies or nerve root compression. We believe that LM muscle
atrophy can be the only finding in patients with LBP.

Ethics Committee Approval: The University of Health Sciences, Samsun
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for this study (decision no: 2017/24).
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Use of Liquid Phenol for Management of Pilonidal Disease
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ABSTRACT

0z

Introduction: This study describes the treatment of pilonidal
sinus with liquid phenol and reports its short-term results.

Methods: Patients with pilonidal disease were operated under
local anesthesia. Primary and secondary pits were excised.
Pilonidal cyst cavity was cleaned with brushing, curettage and
irrigation. Wounds were left open. Chemical destruction of
sinus wall was performed by liquid phenol.

Results: A total of 67 patients with pilonidal sinus were
enrolled in this study. The mean duration of surgery was 14.7
minutes. The mean follow-up period was 27.3 months. There
were no systemic complications. Two patients had hemorrhage
and three patients had wound infection. The wound healing
time was 3-6 weeks. Three cases of recurrence were observed
in the follow-up period (4.47 %).

Conclusion: Minimally-invasive surgical technique with liquid
phenol is a safe and effective outpatient procedure that can be
performed under local anesthesia. It has low recurrence and

Amac: Bu calisma, pilonidal sintsiin sivi fenol ile tedavisini
tanimlayip kisa donemdeki sonuglarini bildirmektedir.

Yontemler: Pilonidal sintsli hastalar lokal anestezi altinda
ameliyat edildiler. Primer ve sekonder delikler eksize edildi.
Pilonidal sints kavitesi fircayla temizlendi, kirete edildi
ve yikandi. Yaralar acik birakildi. Sints duvart sivi fenol
kullanilarak kimyasal olarak tahrip edildi.

Bulgular: Bu ¢alismaya pilonidal sintisti olan toplam 67 hasta
alindi. Ortalama ameliyat siresi 14,7 dakika idi. Ortalama
takip stiresi 27,3 ay idi. Sistemik komplikasyon goriilmedi. iki
hastada kanama ve ti¢ hastada yara enfeksiyonu gelisti. Yara
iyilesme siiresi 3-6 hafta idi. Takip siresinde ti¢ hastada (%4,47)
niiks gorulda.

Sonug: Sivi fenol ile minimal invaziv cerrahi yontem, lokal
anestezi ile uygulanabilen giivenli ve etkili bir islemdir. Bu

postoperative morbidity rates.
Keywords: Phenol, pilonidal sinus, wound healing

Introduction

Pilonidal disease lesions are usually located beneath the skin in the
sacrococcygeal region. Since its first definition, there are discussions about
the treatment of pilonidal disease. Surgeons prefer to operate pilonidal
diseases with wide excision extending to sacral tissue. Some surgeons
leave the wound to secondary healing, some suture midline wounds for
primary closure, and others use more complicated procedures, such as
different kind of skin flaps designed to protect the incision away from the
midline or flatten the natal cleft. Most commonly, such a complicated
procedure requires general anesthesia and hospitalization. In addition,
antibiotic treatment, drainage and variable use of sutures are also
needed. Pilonidal sinus surgeries are notorious for their associated
morbidity, recurrence rates, poor cosmetic results and costs (1). This
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study describes outpatient liquid phenol treatment of pilonidal disease
with local anesthesia and reports short-term results of the technique.

Methods

Study Design

From February 2011 to March 2014, a total of 67 patients with
symptomatic pilonidal disease were treated in our hospital. The surgeries
included acute/ chronic or primary/recurrent pilonidal diseases. Patients
did not receive any premedication or antibiotics, with the exception of
medical management in five patients with infected pilonidal disease.
Clinical, operative and follow-up data were recorded prospectively. No
patients were excluded. The patients were followed-up on a monthly
basis and disease recurrence was assessed by office interview and

Received/Gelis Tarihi: 26.07.2018
Accepted/Kabul Tarihi: 10.11.2018

Phone: +90 532 415 63 01 E-mail: aloz1969@yahoo.com ORCID ID: orcid.org/0000-0002-4729-7716
~ (ite this article as/Atif: Oztiirk A, Karakose Y. Use of Liquid Phenol for Management of Pilonidal Disease.

©Copyright 2019 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
OTelif Hakki 2019 istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

115


https://orcid.org/0000-0002-4729-7716
https://orcid.org/0000-0001-7892-5220

istanbul Med | 2019; 20(2): 115-8

physical examination. The interviews were held between September
2012 and December 2014. Recurrence was defined as the return of the
symptoms after a recovery period. All patients signed a written informed
consent form. The study was performed with the approval of the Fatih
University Sema Practice and Research Hospital Ethics Committee of the
Hospital (date: 22.11.2010, decision no: 204).

Surgical Technique

We performed the same surgical technique in all patients regardless
of the forms of the disease. Except for three patients, all participants
had many primary and secondary pits and had advanced stage
pilonidal disease (pit is the tissue including the external orifice and the
intradermal part of pilonidal disease). Local infiltrative anesthesia with
2 to 6 mL of bupivacaine (Marcaine 0.5%; AstraZeneca Turkey, istanbul,
Turkey) was usually sufficient for pain control regardless of the extent
of disease or coexistence of infection. Local anesthesia was performed
in all patients who underwent surgery, except six patients who asked for
spinal anesthesia. Four of these six patients had an infected pilonidal
disease.

Patients were placed in a prone or proctologic position. The buttocks
were retracted with adhesive tape. The sacral region was completely

Figure 1. Destruction of sinus wall by liquid phenol

Figure 2. Packing sinus cavity
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shaved and disinfected with povidone iodine solution. The sinus was
explored with a metal probe and marked with a marker pen. No blue
dye or similar substance was used for demonstration of sinus tracts.

We made a minimum of two holes by excision of primary or secondary
pits. If there were more than two pits, we performed deconstruction
with a round cautery blade. Using surgical forceps, aspirator, curette or
brush, we cleaned the entire contents of each sinus with debridement.
We injected or dripped 3 to 5 mL of 80% liquid phenol into the sinus
cavity, waited for 3 to 5 minutes and aspirated and irrigated the cavity
with saline solution. The sinus wall was destroyed with this application
(Figure 1). The phenol application was repeated if necessary. After
careful hemostatic control, we packed the sinus cavity with a thin rolled
wet gauze (Figure 2).

Postoperative Care and Follow-up

There was a relatively short period of postoperative follow-up (15
minutes to 2 hours for local anesthesia) before discharge. While
antibiotics and analgesics were prescribed for patients with infected
pilonidal disease, only analgesics were given to patients with non-
infected pilonidal disease. There was no activity restriction such as
driving, sitting or walking.

On the first or second postoperative day, we checked the patients for
bleeding and other morbidities and instructed relatives of the patients
about wound care. Patients were followed weekly until complete wound
healing and then re-checked at 6 months (Figure 3).

Statistical Analysis

We evaluated our results in Excel program as percentage and ratio. We
did not use any statistical program.

Results

A total of 67 patients with pilonidal sinus were treated by two surgeons
between February 2011 and March 2014. Forty-eight patients (71.6%)
were male and 19 (28.4%) were female. Male to female ratio was 2.5.
The mean age of the patients was 26.8 years (range=16-52). The mean
duration of symptoms was 3.8 years (range=2 months-10 years). Forty-six

gt 1T

Figure 3. Complete wound healing



patients had a primary pit in the midline. Of these, 28 had a single pit and
18 had multiple pits. Twenty-one patients had one or more pits extending
in the midline. Eight of 67 patients were recurrent pilonidal disease. In
our series, 11 patients had acute (infection or abscess) pilonidal disease.

The mean duration of surgery was 14.7 minutes (range=10-22
min), excluding the waiting time of the local anesthesia effect. Local
anesthesia prevented pain for 3 to 4 hours after surgery. Three patients
required parenteral analgesia in the postoperative period. The time
required for wound healing was 3 to 6 weeks (mean 38 days). The mean
follow-up was 27.3 months (range=6-37 months). The characteristics
and operative findings of patients are shown in Table 1.

There were no systemic complications. Local complications included
hemorrhage in two patients (one on the first postoperative day and one on
the fourth postoperative day) that were both treated with blood stopper
solution (Ankaferd, Immun Pharmaceutical Cosmetics, Ankara, Turkey)
and infectious, foul-smelling, yellow-green discharge in three patients
which were treated locally with antibiotic solution (Rifocin 125 mg/1.5 mL
ampoule, Sanofi Turkey, istanbul, Turkey). In 22 patients, we used a silver
nitrate stick to permanently destroy unwanted granulation tissue.

There were three recurrences (4.4%) during follow-up. All three patients
were treated with the same technique. Patient outcomes with liquid
phenol treatment are summarized in Table 2.

Table 1. Characteristics and operative findings of patients (n=67)

Age 16-52 years (mean=26.8)
Gender

Male 48 (71.6%)

Female 19 (28.4%)

2 month-10 years (mean=3.8

Duration of t
uration of symptoms years)

Presentation of disease

Acute 11 (16.4%)
Chronic 56 (85.6%)
Previous surgery 8 (11.9%)
Location of pits

Only midline 46
Midline and lateral 21
Anesthesia

Local 62

Spinal 5

Mean operative time 14.7 minutes (range=10-27)

Table 2. Outcome of the patients

Follow-up 27.3 months
Additional parenteral analgesic requirement 3
Complication

Infection 3

Bleeding 2

Recurrence 3 (4.4%)
Mean recovery time 38 days

Oztiirk and Karakose. Pilonidal Disease and Liquid Phenol

Discussion

Many treatment methods have been reported for pilonidal sinus, but
few treatments provide perfect long-term results. There are many stages
and clinical presentations of pilonidal disease. Therefore, surgeons
should know all available techniques and select the proper treatment
according to the extent and severity of the disease and patient
preference. Scientific data demonstrate that both open and closed
surgical approaches have similar complication rates (2). In addition,
both extensive and conservative surgical approaches in pilonidal sinus
treatment are associated with similar recurrence rates (3).

Commonly, approximate hospital stay is between 5 and 14 days, and
recovery period is between 6 and 10 weeks after total excision and
open healing of pilonidal sinuses. In addition, the recurrence rate after
surgery is 8% to 21%. Following years, instead of traditional methods,
different types of primary closure procedures reduced the recovery
time by less than 2 weeks, but hospital stay remained between 7 and
10 days and the recurrence rates ranged from 8% to 30%. These results
dominate the use of primary closure procedures. However, one report
demonstrated that this group had a recurrence rate of 23% compared to
12% in patients treated with excision and packing procedures (4).

There are still many therapeutic challenges in the treatment of pilonidal
disease. Many surgical and non-surgical (conservative) modalities
have been proposed. The vast majority of cases are treated surgically.
However, there is no consensus on the “ideal” surgical technique. In
order to determine an ideal surgical technique, we must first define the
ideal management principles. According to accepted principles, some
authors have suggested minimally invasive surgery (or non-excisional
surgery) for pilonidal disease treatment. Support is growing for this
treatment modality.

Phenol-based treatment of pilonidal disease is one of the minimally
invasive or non-excisional surgery methods. Khanna and Rombeau
(5) classified various treatment strategies for pilonidal disease and
described phenol application as an “experimental treatment”. However,
according to us and based on other studies, this method is suitable
following conservative (non-surgical) treatment (6). Some authors stated
that non-excisional therapies, such as phenol application, could result
in a high rate of recurrence, especially when patients were not followed
up closely (7). Crystalline phenol has been shown to be a successful
treatment modality for pilonidal sinus disease, with similar results to
other surgical treatments (8). Simple treatment methods for pilonidal
disease such as minimally invasive surgery or non-excisional treatments
have been associated with less morbidity and low recurrence rates (9-
13).

Based on the pathogenesis of acquired foreign body, we described
a novel surgical treatment for pilonidal disease that integrates the
principles of a minimally invasive operative approach. Our method
consists of easy excision of primary and secondary pilonidal pits only,
with debridement, sinus cavity cleaning, and chemical cauterization of
the sinus cavity and sinus wall with liquid phenol.

The results of surgical treatment for pilonidal disease differ substantially
between studies, even among those describing similar techniques.
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Postoperative infection and recurrence rates vary between nil and 40%
or higher (14,15). In general, the recurrence time for pilonidal disease
after surgery is 5 years, but recurrence can be seen in ten years after
surgery (16).

Because of the small number of patients in this study and the short
follow-up period, definitive conclusions cannot be made. However,
our study describes a method of minimally invasive pilonidal disease
surgery that resulted in no systemic complications. Three patients had
recurrence during the follow-up period. We believe that the cause of
recurrence was secondary infection.

Conclusion

Liquid phenol application is a simple, safe, and effective outpatient
procedure for treating pilonidal sinus disease. It is performed by local
anesthesia and can achieve good aesthetic outcomes for both chronic
and acute infectious pilonidal disease. In case of recurrence, the same
treatment can be repeated without hesitation.
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ABSTRACT
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Introduction: Vessel-sealing and ultrasonic coagulation systems
that provide rapid and effective hemostasis are widely used in
thyroid surgery. An important disadvantage of these systems
is injury to the neighboring anatomical structures by thermal
damage. However, data on injury to the external branch of the
superior laryngeal nerve is limited. The aim of this study was to
evaluate the effect of different vascular closure systems on this
nerve injury in thyroidectomy.

Methods: A total of 45 patients who underwent thyroidectomy
for benign thyroid disease between October 2008 and February
2009 were included in the study. Patients were randomized and
divided into three groups, each consisting of 15 patients. Systems
used were vessel-sealer in the first group, harmonic scalpel in
the second group and conventional suture ligation technique in
the third group. Laryngeal electromyography findings and voice
complaints were compared.

Results: There were 37 female (82%) and 8 male patients.
The mean age was 47.9411.1 years. Demographic features
and surgical procedures were statistically similar in all groups
(p>0.05). The control electromyography of 84 nerves with
preoperatively confirmed normal findings showed that three
(10.7%) of the 28 nerves in the vessel sealer group, two (7.1%)
of the 28 nerves in the harmonic scalpel group, and two (7.1%)
of the 28 nerves in the suture ligation group had complete or
partial nerve injury (p>0.05). No significant difference was found
between the groups in terms of voice complaints (p>0.05).

Conclusion: Compared to the conventional suture ligation
technique, the use of vascular closure devices does not increase
the risk of injury to the external branch of the superior laryngeal
nerve.

Keywords: Electromyography, external branch of the superior
laryngeal nerve, nerve injury, thyroidectomy, vascular closure
systems

Amag: Hizli ve etkin bir sekilde hemostaz saglayan damar
mihrleyici ve ultrasonik koagtlasyon sistemleri tiroid
cerrahisinde yaygin bir sekilde kullaniimaktadir. Bu sistemlerin
bir dezavantaji termal hasar yolu ile komsu anatomik yapilara
zarar verebilmesidir. Ancak stperior laringeal sinirin eksternal
dahinin yaralanmasi ile ilgili veriler sinirhdir. Bu c¢alismanin
amaci tiroidektomi ameliyatinda kullanilan farkli damar
kapama sistemlerinin bu sinir yaralanmasi tizerine olan etkisini
degerlendirmektir.

Yontemler: Calismaya Ekim 2008 ile Subat 2009 tarihleriarasinda
selim tiroid hastaligi nedeni ile tiroidektomi ameliyati yapilan
toplam 45 hasta dahil edildi. Hastalar randomize edilerek her
biri 15’er hastadan olusan toplam (¢ gruba ayrildi. Ameliyatta
ilk grupta damar mihirleyici, ikinci grupta harmonik kesici
ve Uclinct grupta klasik stttr ile baglama teknigi kullanildi.
Hastalarin laringeal elektromiyografi bulgulari ve ses sikayetleri
karsilastirildi.

Bulgular: Hastalarin 37’si kadin (%82), 8'i erkek ve yas ortalamasi
47,9+11,1 yil idi. Demografik ozellikler ve cerrahi islemler
tim gruplarda istatistiksel olarak benzer bulundu (p>0,05).
Ameliyat oncesi elektromiyografi bulgulari normal olan 84 adet
sinirin kontrol incelemesinde damar miuhrleyici grubunda
28 sinirin 3’tinde (%10,7), harmonik kesici grubunda 28 sinirin
2’sinde (%7,1) ve klasik sutiir ile baglama grubunda 28 sinirin
2'sinde (%7,1) tam veya parsiyel sinir yaralanmasi mevcuttu
(p>0,05). Ses sikayetleri acisindan gruplar arasinda anlamli fark
saptanmadi (p>0,05).

Sonu¢: Damar kapama cihazlarinin kullanimi klasik suttir
baglama teknigi ile karsilastirildiginda, stiperior laringeal sinirin
eksternal dali yaralanmasi riskini artirmadigr goriilmektedir.

Anahtar Kelimeler: Elektromiyografi, stiperior laringeal sinirin
eksternal dali, sinir yaralanmasi, tiroidektomi, damar kapama
sistemleri
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Introduction

Thyroidectomy requires good anatomic exposure, careful dissection
and adequate hemostasis. The principles of safe and effective thyroid
surgery were standardized by Emil Theodor Kocher and Theodor Billroth
between 1873-1883, and the mortality rate decreased to less than 5%
thanks to this technique that reduces bleeding with the ligation of the
arteries of the thyroid gland (1). Although this principle is still valid,
morbidity rates have decreased with the increase in experience and the
use of modern techniques.

In recent years, alternatives to electrocoagulation have been developed
and been widely used in thyroid surgery, such as bipolar vessel sealer
and ultrasonic cutter, which provide rapid and effective hemostasis (2-
4). However, a disadvantage of these systems is that they can damage
adjacent anatomical structures by direct or lateral thermal spread (5-7).
These adjacent structures include the external branch of the superior
laryngeal nerve (EBSLN), and in particular, injury to the nerve occurs
during the dissection of the upper pole of the thyroid gland (8,9). EBSLN
is the only nerve that innervates the cricothyroid muscle, which is the
tensor of the vocal cords, and its injury may lead to hoarseness, loss of
strength of the voice, vocal fatigue and inability to achieve high pitch
tasks (10,11).

Although there are many studies in the literature on the effect of vascular
closure systems on postoperative complications in thyroid surgery, there
is little data on EBSLN injury (12). Therefore, in this study, we aimed to
evaluate the effect of different vascular closure systems on iatrogenic
EBSLN injury in patients undergoing thyroidectomy.

Methods

For the study, approval was obtained from Istanbul University, Cerrahpasa
Faculty of Medicine, Ethics Committee of Medical, Surgical and
Pharmaceutical Research (decision no: 35792). A total of 45 patients who
underwent thyroidectomy at the Endocrine Surgery Service of istanbul
University, Cerrahpasa Faculty of Medicine between October 2008 and
February 2009 were included in the study. Patients who had undergone
previous thyroid surgery, patients with recurrent disease or thyroid cancer,
and patients with voice complaints prior to surgery were excluded from
the study. All patients were informed about the procedures and written
informed consent was obtained.

The patients were randomized by computer program and divided
into three equal groups, each consisting of 15 patients. All patients
underwent thyroid function tests, thyroid ultrasonography, scintigraphy
or fine needle aspiration biopsy for preoperative diagnosis. Standard
bilateral thyroidectomy (total, near-total or subtotal) was performed.
All patients were operated by the same surgical team. LigaSure Precise”
(Valleylab Corp., Tyco Healthcare Group LP, Colorado, US) was used
for vascular ligation in the first group (LigaSure group) (Figure 1),
Ultracision® harmonic scalpel (Ethicon Endo-Surgery, Ohio, US) in the
second group (Ultracision group) (Figure 2), and conventional suture
ligation technique in the third group (suture group) (Figure 3).

Under general anesthesia, the patient was placed in a supine position
with the neck extended. After proper skin cleansing, Kocher’s collar
incision was made, and upper and lower skin flaps were developed.
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Thyrohyoid and sternohyoid muscles were divided vertically in
the midline, and surgical field was entered. The right lobe of the
thyroid was dissected free from the middle thyroid vein. The superior
parathyroid gland was identified and preserved. The superior thyroid
artery and vein were dissected and ligated from the level close to the
thyroid capsule. In the meantime, no dissection was performed to

Figure 1. Release of the upper pole of the right thyroid gland with LigaSure
Precise®

Figure 2. Release of the upper pole of the left thyroid gland with
Ultracision®

Figure 3. Release of the upper pole of the left thyroid gland with
conventional suture ligation technique



reveal the EBSLN.The right recurrent laryngeal nerve was preserved in
the anterolateral tracheal area. Subsequently, the inferior pole vessels
were ligated by preserving inferior parathyroid gland. The contralateral
thyroid lobe was removed in a similar manner. Thyroidectomy
procedure was completed with removal of the specimen along with
the isthmus. Following hemostasis, a drain was placed. The midline
muscles and skin were closed and the operation was terminated.

The function of EBSLN was evaluated by laryngeal electromyography
(EMG). Recordings were performed before and after surgery in all
patients, and bilateral cricothyroid muscles were examined. Preoperative
muscular pathologies were investigated and repeated after one month
because of abnormal spontaneous discharges. Before the control
EMG, the patients were questioned in terms of phonation disorders
(hoarseness, loss of strength of the voice, vocal fatigue and inability to
achieve high pitch tasks). Neuropack MEB-9102K (Nihon Kohden, Tokyo,
Japan) device was used for laryngeal EMG. Recordings were performed

Figure 4. Insertion of the needle electrode into the cricothyroid muscle
for the evaluation of superior laryngeal nerve function in a patient who
underwent postoperative electromyography
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Figure 5. (a) Normal motor unit action potential pattern and (b) denervation
pattern in laryngeal cricothyroid muscle electromyography
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with concentric bipolar needle electrodes (size: 50x45 mm) (Myoline,
Spes Medica, Italy). The ground electrode was placed in the neck area far
from the needle entrance site and the patient was placed in the supine
position. Local anesthetic agent or premedication was not performed
because the procedure was relatively painless and anesthetic agents
could cause artifact in action potentials in the cricothyroid muscle. A
needle electrode was inserted into the cricothyroid muscle to evaluate
the function of EBSLN. For this purpose, the neck of the patient was
extended and the needle electrode was inserted into the cricothyroid
membrane in the midline and directed 30-45 degrees laterally (Figure
4). After making sure that the tip of the electrode was in the muscle by
phonation, the input activity of the needle, the presence of spontaneous
activity at rest, the shape, duration and amplitudes of the motor unit
action potentials during active contraction of the muscle were recorded
via an audiomonitor and oscilloscope. Wave morphology was evaluated
by the same neurologist in terms of EBSLN injury.

Demographic data, pathological diagnoses, surgical procedure, EMG
findings and vocal complaints that occurred within one month after
surgery were recorded in the follow up forms prepared for each patient.

Statistical Analysis

Data were analyzed by using SPSS 11 (SPSS Inc., Chicago, IL, USA), and
comparisons between groups were performed using ANOVA post hoc
Tukey and chi-square tests. Values were given as mean + standard
deviation. P<0.05 was considered statistically significant.

Results

Of the 45 patients included in the study, 37 were female (82%) and 8
were male (18%). The mean age of the patients was 47.9+11 (range:
21-68) years. Demographic data and clinical findings of the patients are
presented in Table 1. The rate of female patients was 87% in the LigaSure
group and 80% in the Ultracision and suture groups. Histopathological
examination revealed no malignancy. There was no statistically
significant difference between the demographic data and the surgeries
performed (p>0.05).

The distribution of preoperative and postoperative EMG findings of groups
is given in Table 2. When all groups were taken into account, a total of
five EBSLN had pathologic EMG findings in the preoperative period. These
were unilateral weak activity in one patient and unilateral activity loss in
one patient in the LigaSure group, unilateral activity loss in one patient
and unilateral neurogenic involvement in one patient in the Ultracision
group, and unilateral weak activity in one patient in the suture group. In
addition, unilateral EBSLN function could not be evaluated in one patient
in the suture group because of postoperative technical failure. As a result,
a total of 84 nerves were included in the statistical analysis, except for one
nerve that could not be evaluated due to technical failure and five nerves
with preoperative pathology in the EMG.

While EMG findings were normal in the preoperative period, one
patient (6.7%) in the LigaSure group and one patient (6.7%) in the
suture group had a unilateral cricothyroid muscle denervation pattern
in the postoperative period (Figure 5). In addition, two patients (13.3%)
in the LigaSure group, two patients (13.3%) in the Ultracision group
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and one patient (6.7%) in the suture group developed unilateral weak
action potential patterns in the postoperative period despite normal
preoperative EMG findings. Denervation and weak action potential
patterns were consistent with EBSLN injury (Table 2).

In the postoperative control EMG of 84 EBSLNs with preoperative normal
EMG findings, pathology was detected in three of the 28 EBSLN in the
LigaSure group, two of the 28 EBSLN in the Ultracision group, and two
of the 28 EBSLN in the suture group. There was no statistical difference
between the groups (p=0.61) (Table 3).

Postoperative vocal complaints were present in three patients in the
LigaSure group, three patients in the Ultracision group and two patients
in the suture group. No significant difference was found between groups
in terms of vocal complaints (p=0.60) (Table 3).

Discussion

Thyroidectomy is one of the common surgeries in general surgery clinics.
Although the principles of surgery have not changed much, new devices

have been put into use with developing technology in order to make
hemostasis faster and safer. LigaSure®, also known as electrothermal
vessel sealing system, is a dissection and coagulation device developed
in recent years. Ultracision® provides simultaneous coagulation and
cutting with ultrasonic energy, and also has achieved a place in thyroid
surgery in a short time (2-4). However, a significant disadvantage of
these systems is that they may cause nerve injuries in thyroid surgery
depending on the energy used (5-7). The results obtained in this study
that specifically analyzed EBSLN injury showed that the use of these
vascular closure systems in thyroidectomy surgery did not increase this
complication compared to the classical suture ligation technique.

In the studies comparing vascular closure systems and conventional
suture technique in the literature, complications such as postoperative
hemorrhage, recurrence laryngeal nerve injury and hypoparathyroidism
were evaluated in the morbidity parameters (3,4,6,7), and data on EBSLN
injury were insufficient. The only study in this regard is a prospective
randomized study by Arslan et al. (12) that compares the harmonic
scalpel with conventional suture ligation technique in thyroidectomy.

Table 1. The distribution of demographic characteristics and surgical procedures according to groups

LigaSure group
Age, years = SD 44.4+11
Female/male, n (%) 13/2 (87)
Surgery, n (%)
Total thyroidectomy 10 (67)
Near-total/subtotal thyroidectomy 5 (33)

SD: standard deviation

Table 2. Distribution of electromyography findings according to groups

LigaSure group
Preoperative Postoperative

EMG findings, n (%)*

Ultracision group

Preoperative

Ultracision group Suture group p

46.6+12 50.8+11 0.4

12/3 (80) 12/3 (80) 0.6
0.3

7 (47) 10 (67)

8(53) 5(33)

Suture group

Postoperative Preoperative Postoperative

Bilaterally normal 13 (87) 1 (73) 13 (87) 12 (80) 14 (93) 1 (73)
Unilateral weak activity 1(7) 3 (20) 0 ( 2 (13) 1(7) 2(13)
Unilateral activity loss 1(7) 0(0) 1( 0(0) 0(0) 0(0)
Unilateral neurogenic involvement 0 (0) 0(0) 1( 1(7) 0(0) 0(0)
Unilateral denervation 0(0) 1(7) 0 ( 0(0) 0 (0) 1(7)
Technical failure 0(0) 0(0) 0 ( 0(0) 0(0) 1(7)

EMG findings, n (%)**

Normal 28 (93) 26 (87) 28 (93) 27 (90) 29 (97) 26 (87)**
Pathologic 2(7) 4(13) 2(7) 3(10) 1(3) 3(10)

EMG: electromyography, *numbers and percentages refer to the number of patients, **numbers and percentages refer to the number of nerves, ***since the nerve could not be found on

one side due to technical failure, it was not taken into consideration

Table 3. Comparison of superior laryngeal nerve injury and postoperative phonation disorders among groups

LigaSure group
Surgical SLN injury, SLN number (%) 3/28 (10.7)
Phonation disorder, number of patients 2

SLN: superior laryngeal nerve, SD: standard deviation
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Ultracision group Suture group p
2/28 (7.1) 2/28 (7.1) 0.6
2 2 0.6



A total of 206 patients were included in this study, and temporary
and permanent EBSLN injuries were detected in four (4%) and three
(%) patients in the harmonic scalpel group and in two (1.9%) and two
patients (1.9%) in the other group, respectively. No significant difference
was found between the groups. The authors concluded that the use of a
harmonic scalpel was safe for EBSLN injury.

The superior laryngeal nerve is separated from the vagus around the
skull base; it descends from the medial of the carotid vessels and is
divided into two branches as internal and external at the level of hyoid
bone. The internal branch provides the sensation of epiglottis and
larynx. EBSLN runs with superior thyroid vessels, and provides motor
innervation of the cricothyroid muscle and determines the style of the
voice by tensing the vocal cords (8,10,11). As a result of trauma to the
nerve, the vocal cord in that side becomes flask and this creates difficulty
in phonation. This is especially important for those who practice their
profession using their voice continuously (teacher, announcer, singer,
etc.) (8,11).

Vocal changes related to EBSLN injury were first described by Moran and
Castro (13) in 1951, and later Cernea et al. (14) reported the anatomical
classification of the different localizations of the nerve and reported
high-risk location for surgical injury. According to this classification,
EBSLN has a high-risk of injury during the release of thyroid upper
pole. Later, Selvan et al. (15) described a new classification system on
the anatomical localization of the nerve accompanied by EMG findings
by performing EBSLN monitoring. According to this classification, the
area with the highest risk of injury is defined as the area 1 cm superior-
posterior of the artery before entering the thyroid gland. In the light of
this anatomical information, some authors stated that the EBSLN should
be explored directly or by intraoperative nerve monitoring before
ligation of the artery (16-18), while others stated that even careful
dissection in this area could damage the nerve (15,19). In our study,
EBSLN was not visualized in none of the patients as it was thought to
increase the risk of nerve injury and dissection was performed close to
the capsule of the thyroid gland.

The fact that the vocal change due to EBSLN injury in thyroid surgery is
not noticed by both the patient and the surgeon, or the requirement of
detailed analyzes in order to reveal the pathology even if it is noticed
shows why less attention is given to this nerve than the recurrent
laryngeal nerve. Recurrent laryngeal nerve injury can be detected by
simple diagnostic methods such as indirect laryngoscopy or fiberoptic
examination, EBSLN injury requires the use of more advanced
techniques such as laryngeal videostroboscopy, spectrographic analysis
and laryngeal EMG. Among these techniques, the more invasive and
time-consuming cricothyroid muscle EMG is the most accurate diagnostic
method (9,20). The risk of iatrogenic partial or complete EBSLN injury
varies between 0% and 6% after thyroidectomy and this rate increases up
to 60% when EMG is performed (12,14,18,21).

In our study, the muscle denervation pattern detected in one patient
in the LigaSure group and one patient in the suture group in the
postoperative period is the most objective finding indicating complete
nerve injury. This finding was not observed in any patient in the
Ultracision group. In addition, weak action potentials detected in two
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patients in the LigaSure and Ultracision groups and one patient in the
suture group indicate a mild axonal injury, namely partial nerve injury.
There was no difference in EBSLN injury when all groups were compared.

Although surgical iatrogenic injuries are the most frequent, viral
infectious diseases, trauma, peripheral neuropathies and some motor
neuron diseases may cause loss of function in EBSLN and clinical
symptoms may be subclinical (22). In our study, preoperative EMG was
performed in all patientsin order to determine if the postoperative nerve
damage was iatrogenic or was an already existing pathological condition.
When all study groups were considered, five patients had pathologic
EMG findings in the preoperative period. If EMG is not performed in
the preoperative period in such patients, the pathological EMG findings
that may develop after surgery may lead to misinterpretations in terms
of nerve damage. Similarly, the phonation disorders that can occur in
patients with no obtained cricothyroid muscle activity in preoperative
EMG, but with normal postoperative findings cannot be attributed
to EBSLN injury. This suggests that the anatomical localization of the
muscle may have changed due to the enlarged thyroid tissue. In our
study, the right cricothyroid muscle could not be localized in one patient
in the suture group. An additional interpretation could not be made for
this muscle, which suggests that anatomical localization is impaired due
to the displacement secondary to surgery.

Study Limitations

Lack of EMG control in the long term after surgery is an important
limitation of our study. In laryngeal nerve paralysis, EMG findings
may vary according to the severity and duration of nerve damage. In
neuropraxia, neurogenic involvement that improves in a few weeks
and decreased activity are observed in cricothyroid muscle. While
denervation and reinnervation are seen in axonotmesis, denervation
and loss of motor unit as well as inability to reinnervarte are observed
in neurotmesis (23). For this reason, EMG should be repeated after 6 or
12 months in order to monitor the course of axon damage in the nerve
and to follow up the reinnervation in cases with mild nerve damage
and denervation. In addition, the lack of evaluation of the vocal cords
by laryngoscopic examination in order to reveal whether the cause of
vocal complaints is EBSLN injury or any recurrent laryngeal nerve injury
is another limitation of the study.

Conclusion

In this study, it was found that hemostatic vascular closure systems did
not increase the risk of EBSLN injury in thyroid surgery compared to
the conventional suture ligation technique. The choice of the device to
be used should be made by considering factors such as experience and
cost.
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ABSTRACT
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Introduction: The aim of this study was to evaluate the
prognostic value of systemic inflammatory markers, especially
neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte
ratio (PLR) in geriatric patients presenting to the emergency
department with abdominal pain.

Methods: This retrospective study was conducted in the
Emergency Department of University of Health Sciences Ankara
Kecioren Training and Research Hospital between 01.08.2016
and 31.12.2016. All patients over 65 years who presented with
abdominal pain were included in the study. The demographic
data, complete blood count parameters, diagnosis, surgical
procedures, [American Society of anesthesiologists (ASA)]
scores, length of hospital stay and hospital outcomes were
evaluated.

Results: Six hundred and eighty-eight patients were included
in the study. Surgery was performed in 77 patients (12%). The
most frequent diagnosis was bowel obstruction (n=57, 8.3%).
There were statistically significant differences between non-
survivors (n=91) and survivors according to 30-day mortality
in terms of age, ASA score, lymphocyte count, NLR and PLR
(p<0.001, p=0.03, p<0.001, p<0.001, 40 p>0.001, respectively).
There were also statistically significant differences between
non-survivors (n=189) and survivors according to 365-day
mortality in terms of age, surgery type, lymphocyte count,
NLR and PLR (p<0.001, p<0.001, p=0.009, p=0.01, p<0.001,
p<0.001 respectively). In the multivariate regression analysis,
the clinical feasibility of the laboratory parameters was not
significant for both 30 day and 365-day mortality (p>0.05).

Conclusion: According to the results of our study, we believe
that NLR and PLR values do not have clinical utility as prognostic
markers in determining 30-day and 365-day mortality in
geriatric patients presenting with abdominal pain.

Keywords: Abdominal pain, elderly, neutrophil-lymphocyte
ratio, platelet-lymphocyte ratio

Amag: Bu calismada acil servise karin agrisi ile basvuran
geriatrik hastalarda sistemik enflamatuvar parametrelerin,
ozellikle notrofil-lenfosit orani (NLO) ve platelet-lenfosit
oranlarinin (PLO) prognostik degerlerinin degerlendirilmesi
amaclanmistir.

Yontemler: Calisma retrospektif bir calisma olup, 01.08.2016-
31.12.2016 tarihleri arasinda bir egitim ve arastirma hastanesi
acil tip kliniginde yapildi. Karin agrisi sikayeti ile basvuran 65
yas ve lzeri tim hastalar calismaya dahil edildi. Hastalarin
demografik verileri, basvuru aninda alinan tam kan sayimi
parametreleri beyaz kan hiicresi sayimi, tanilari, uygulanan
cerrahi yontemler, American Society of Anaesthesiologists
(ASA) skorlari, hastanede kalis stireleri ve hastane sonlanimlari
degerlendirildi.

Bulgular: Calismaya 688 hasta alindi. Hastalarin 77’sine (%12)
cerrahi operasyon yapilmisti. Barsak obstriiksiyonu en sik
konulan taniydi (n=57, %8,3). Yas, ASA skoru, lenfosit, NLO
ve PLO arasinda olen (n=91) ve yasayan hastalar arasinda 30
glinlik mortaliteye gore istatistiksel olarak anlamli fark vardi
(strasiyla p<0,001, p=0,03, p<0,001, p<0,001, p>0,001). Ayrica
yas, lenfosit, platelet, ASA skoru, NLO ve PLO arasinda olen
(n=189) ve yasayan hastalar arasinda 365 giinliik mortaliteye
gore istatistiksel olarak anlamli farkhhklar vardi (sirasiyla
p<0,001, p<0,001, p=0,009, p=0,01, p<0,001, p<0,001). Cok
degiskenli regresyon analizinde ise, incelenen laboratuvar
parametrelerinin klinik uygulanabilirligi, hem 30 giinlik hem
de 365 glinliik mortalite icin anlamli bulunmadi (p>0,05).

Sonug: Calismamizin sonuglarina gore, karin agrisi ile basvuran
geriatrik hastalarda 30 gilinlik ve 365 giinlik mortaliteyi
belirlemede, NLO ve PLO degerlerinin prognostik belirtecler
olarak klinik faydasi olmadigini dustiniiyoruz.

Anahtar Kelimeler: Abdominal agri, yashlik, notrofil-lenfosit
orani, platelet-lenfosit orani
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Introduction

Abdominal pain is one of the first most common causes emergency
department admissions for the elderly. In emergency cases, the
frequency of abdominal pain in the elderly population was found
to be between 3% and 13% (1). While two-thirds of elderly patients
with abdominal pain are admitted to the hospital, one-fifth of the
patients in this group are surgically treated (2). Surgical intervention
was found to be twice as high in geriatric patients with abdominal
pain compared to younger patients. In addition, in geriatric patients
with abdominal pain, the mortality rate is 6 to 8 times higher than
other age groups (1). Physical examination findings in patients over
65 years of age who presented to the emergency department with
abdominal pain differ from the findings of the young patients. Loss
of neural functions in the feeling and assessment of pain, additional
diseases, regular or multiple drug use, muscle atrophy are among the
causes of this condition (3).

White blood cells (WBC) are regarded as a well-defined inflammatory
marker and/or stress indicator. Furthermore, the neutrophil-lymphocyte
ratio (NLR) calculated by dividing the absolute neutrophil count by
absolute lymphocyte count was introduced as a new indicator for
inflammatory response. In terms of mortality, a significant relation is
observed between NLR and acute coronary syndrome, non-ST myocardial
infarction, ischemic or hemorrhagic strokes, pulmonary embolism,
various cancer types. On the other hand, it has been suggested that
platelet-lymphocyte ratio (PLR) can be used as a potential indicator
for the detection of thrombotic activity or inflammation in various
oncological and cardiac diseases (4,5).

There are a limited number of publications in the literature showing
the relationship between subtypes of WBC count (especially NLR)
and mortality under severe clinical conditions and major surgical
interventions. All these parameters can be examined by a complete
blood count, which is common, easy and cost-effective.

In our study, we aimed to investigate the prognostic value of these
parameters in the abdominal pain of the geriatric age group with high
early and late mortality rates.

Methods

The study was conducted retrospectively between 01.08.2016 and
31.12.2016 following the approval from Ethics Committee of University
of Health Sciences Ankara Kegioren Training and Research Hospital
(dated 27.07.2016 and numbered 1193). The study was conducted in
accordance with World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Human Subjects”,
(amended in October 2013). The study was a retrospective study and the
consent was not obtained from the patients.

Patient Selection

The International Classification of Disease-10 codes R10.4 (other and
unspecified abdominal pain), K35.9 (acute appendicitis, unspecified),
K81.0 (acute cholecystitis), R10.0 (acute abdomen), K56.7 (lleus,
unspecified), K52.8 (other specified non-infective gastroenteritis and
colitis) were screened from the hospital automation system (Akgiin
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Health Information Systems®) and the study population consisted of
patients who met the inclusion criteria.

The demographic data, the complete blood count parameters such
as hemoglobin, platelet count, WBC, NLR, Red Cell Distribution
Width, PLR on admission, diagnosis, surgical methods, American
Society of anesthesiologists (ASA) score, length of hospital stay,
comorbidities, clinical outcomes (discharge or death) were obtained
from automation system and patient files. In addition to these data,
information about the survival status of the patients were obtained
from Mortality Notification System of the Institute of Public Health,
the Ministry of Health and recorded. Patients with trauma, history
of hematologic disease, myocardial infarction within 30-days, liver
failure, immunosuppressive status, and patients under the age of 65
and patients with missing data were excluded from the study.

Laboratory Parameters

Complete blood count is carried out with Abbott Cell-Dyn 3700 (Abbott
Laboratories, lllinois, US). NLR was calculated as the ratio of neutrophil
count to lymphocyte count, whereas, PLR was calculated as the ratio of
platelet count to lymphocyte count.

Statistical Analysis

Data were analyzed using SPSS for Windows 16 package program.
Kolmogorov-Smirnov test was performed to examine whether the
distribution of discrete or continuous numerical variables complies with
normal distribution. Descriptive statistics were shown as median IQR
(25-75) for discrete and continuous numeric variables and as number
of observations and percentages (%) for quantitative data. Categorical
variables were assessed with chi-square test and continuous variables
were assessed with Mann-Whitney U test. Multivariate Binary Logistic
Regression analysis was used to determine adjusted odds ratio (OR) for
30-day and 1-year mortalities. The OR was presented at the confidence
interval of 95% [95% confidence intervals (Cl)]. P<0.05 was accepted as
statistically significant.

Results

Eight hundred and seventy-six patients were included in this study. After
excluding 188 patients who met the exclusion criteria or with missing
data, 688 patients were included in the study. Of the included patients,
381 (55.4%) were female and 307 (44.6%) were male. The median age
was 76 (IQR 70-82) years. The demographic data of the patients are given
in Table 1.

Statistical analyzes comparing the demographicand clinical characteristics
of non-survivors and survivors according to 30-day mortality are shown
in Table 2. There was a statistically significant difference in terms of age,
ASA score, lymphocyte count, NLR and PLR. Statistical analyzes comparing
the demographic and clinical characteristics of non-survivors and
survivors according to 365-day mortality are shown in Table 3. There was
a statistically significant difference in terms of age, lymphocyte count,
platelet count, ASA score, NLR and PLR.

The multivariate logistic regression analysis was performed with various
variables to determine 30-day mortality. Age, NLR, PLR and lymphocyte



count were included into the established multivariate model that was
found acceptable by Hosmer-Lemeshow test, it was noted that it would
not be clinically feasible to determine 30-day mortality in consideration

of these parameters. It was also considered that the age variable had

Table 1. Demographic and clinical characteristics of patients

Gender, n (%)

Female 381 (55.4)
Age, years (IQR 25-75%) 76 (70-82)
Comorbid diseases, n (%)

Diabetes mellitus 198 (28.8)
Hypertension 168 (24.4)
Coronary artery disease 204 (29.7)
Congestive heart failure 81(11.8)
Chronic renalfailure 28 (4.1)
Malignancy 35(5.1)
Surgically treated patients, n (%) 77 (12)
Type of surgery, n (%)

Midline laparotomy 35 (45)
Appendectomy 13 (17.3)
Hernia repair 6(8)
Cholecystectomy 10 (12)
Perforation repair 8(11)
Colectomy 5(6.7)
ASA score

ASA-2 53 (7.7)
ASA-3 609 (88.5)
ASA-4 26 (3.9)
ASA-5 0(0)
Diagnosis n (%)

lleus 57 (8.3)
Acute cholecystitis 39(5.7)
Acute appendicitis 19 (2.8)
Perforation 9(1.3)
Hernia 4(0.6)
Acute pancreatitis 45 (6.5)
Mesenteric ischemia 7(1)
Other 508 (73.8)
Laboratory results (IQR%25-75)

WBC (/uL) 11100 (8400-14875)

Hemoglobin (g/dL)

13.1(11.8-14.3)

Platelet count (x10°) 232 (188-295)
Neutrophil (/uL) 8450 (5800-12100)
Lymphocyte (/uL) 1400 (900-2100)

NLR 5.73 (3.22-11.0)

PLR 161.4 (104.95-255.41)
30-day mortality, n (%) 91(13.7)

365-day mortalit, n (%) 189 (27.5)

Length of hospital stay (IQR 25-75%) 6 (4-10)

ASA: American Society of Anesthesiology, WBC: white blood cells, NLR: neutrophil to

lymphocyte ratio, PLR: platelet to lymphocyte ratio
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no effect when the width of Cl was evaluated independently from the
significance on the table (p<0.001, OR=1.195% CI: 1.06-1.14) (Table 4).

The multivariate logistic regression analysis was performed with various
variables to determine 365-day mortality. Age, NLR, PLR, lymphocyte
count, platelet count and hemoglobin level were included into the
established multivariate model that was found acceptable by Hosmer-
Lemeshow test, it was deemed clinically inapplicable to determine 365-
day mortality in consideration of these parameters. Similar to 30-day
mortality, though the age variable was statistically feasible, it did not
have any effect when the width of Cl was considered independently
from the significance on the table (p<0.001, OR=1.081 95% CI: 1.053-
1.11) (Table 5).

Discussion

Regarding the values of routine complete blood count parameters
(especially NLR and PLR values) in predicting 30-day and 365-day
mortality in elderly patients admitted to emergency department with
abdominal pain, we underline two significant results considering the
results obtained by our study. First of all, in terms of NLR and PLR values
standingasthe primary research subjectsin our study in accordance with
30-day and 365-day mortality estimates, the NLR and PLR values of non-
survivors according to 30-day and 365-day mortality were statistically

Table 2. Clinical characteristics of patients according to 30-day
mortality

Non-survivor Survivor p

Gender, n (%)

Female 51 (56) 330 (55.3)

Male 40 (44) 267 (44.7) 08

Age, years (IQR 25-75%) 82 (76-85) 75 (69-81) <0.001

Surgically treated 13(14.3) 64 (10.7) 03

patients, n (%)

ASA score

ASA 2 1(1.1) 52 (8.7)

ASA 3 86 (94.5) 523 (87.6) 0.03

ASA 4 4 (4.4) 22

*Laboratory (IQR%25-75)

WBC (/uL) 11400 11100 03
(8500-14300) (8500-14300)

Hemoglobin (g/dL) 13 (11.7-13.9) 132 (11.8-14.3) 0.1

Platelet count (x103) 242 231 0.5
(187-318) (188-292)

Neutrophil (/uL) 9100 8400 0.1
(5800-14200) (5800-11700)

Lymphocyte (/uL) 1000 1500 <0.001
(700-1700) (1000-2200)

NLR 9.2 (4.4-16.1) 5.5(3.1-10.1) <0.001

PLR 234.2 154.1 <0.001
(139-349.5) (101.7-238)

ASA: American Society of Anesthesiologists, WBC: white blood cells, NLR: neutrophil to
lymphocyte ratio, PLR: platelet to lymphocyte ratio *Mann-Whitney U test
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Table 3. Clinical characteristics of patients according to 365-day mortality

Non-survivor Survivor p
Gender, n (%)
Female 97 (25.5) 284 (74.5) 0
Male 92 (30) 215 (70)
Age, years (IQR 25-75%) 80 (74-85) 75 (69-81) <0.001
Surgically treated patients, n (%) 26(33.8) 51 (66.2) 0.1
ASA score
ASA 2 6(11.3) 47 (88.7)
ASA 3 178 (29.2) 431 (70.8) 0.01
ASA 4 5(19.2) 21(80.8)
*Laboratory (IQR%25-75)
WBC (/uL) 11200 (8500-15000) 11000 (8400-14300) 03
Hemoglobin (g/dL) 12.5(11.4-13.9) 13.3(12-14.3) <0.001
Platelet count (x103) 249 (188-338) 229 (188-282) 0.009
Neutrophil (/uL) 8900 (6200- 13250) 8300 (5600-11700) 0.081
Lymphocyte (/uL) 1100 (725-1675) 1500 (1100-2200) <0.001
NLR 7.6 (3.7-13.8) 5.4 (3.0-10) <0.001
PLR 230 (133-330) 148 (101-222) <0.001

ASA: American Society of Anesthesiologists, WBC: white blood cells, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio *Mann-Whitney U test

RDW: Red Cell Distribution Width, MPV: Mean Platelet Volume

Table 4. Multivariate logistic regression analysis to predict 30-day
mortality

Wald p OR (95% C)
Age 30.7 <0.001 1.1 (1.06-1.14)
NLR 7.6 0.006 1.004 (1.001-1.074)
PLR 1.1 0.2 1.001 (0.9-1.003)
Lymphocyte 1.9 0.1 1.0 (1.0-1.0)

OR: odds ratio, CI: confidence intervals, NLR: neutrophil to lymphocyte ratio, PLR:
platelet to lymphocyte ratio

Table 5. Multivariate logistic regression to predict 365-day
mortality

Wald p OR (95% CI)
Age 34.087 <0.001 1.081 (1.053-1.11)
NLR 1.562 0.2 1.018 (0.99-1.04)
PLR 2.506 0.1 1.002 (1.00-1.004)
Lymphocyte 0.88 0.3 1.0 (1.00-1.00)
Hemoglobin 3.457 0.06 0.92 (0.84-1.004)
Platelet count 1.427 0.2 1.00 (1.00-1.00)

OR: odds ratio, CI: confidence intervals, NLR: neutrophil to lymphocyte ratio, PLR:
platelet to lymphocyte ratio

significantly higher compared to survivors (p<0.001). Although the
OR values for mortality estimation were statistically significant with
multivariate logistic regression analysis, we believe that the use of OR
in clinical practice is not feasible since the OR values are very close to
1. In addition, the secondary important outcome is that hemoglobin
levels were lower in non-survivors according to 365-day mortality
compared to survivors, however, platelet counts were higher. However,
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both statistically and clinically significant results were not achieved in
multivariate logistic regression analyzes in terms of determining clinical
utility in a similar way. In conclusion, we found that these parameters
were not useful in predicting mortality in abdominal pain in the elderly
patients.

Physiological changes occur in many systems in the elderly. In addition
to these, additional age-related diseases, changes due to previous
operations, multidrug use, weakening of the immune system lead to
the detection of diseases at a more advanced stage, thus causing an
increase in mortality rate (6,7). Abdominal pain in the geriatric age
group is one of the most complicated and time-consuming causes of
emergency department admissions. Due to obscure findings of physical
examinations and low sensitivity of laboratory results in geriatric
patients, new indicators are still needed for the diagnosis of acute
abdomen in elderly. In the literature, NLR and PLR values, which are
regarded as the indicators of diagnosis and predictors of mortality,
were higher in certain diseases in all age groups in comparison to the
control group (8). Furthermore, this rate was found to be higher in
geriatric patient groups (9). Yavuz et al. (10) suggested that preoperative
NLR value is a significant data that is easily performed and used for
the diagnosis of appendicitis. However, there are numerous studies
expressing that these parameters are insufficient as mortality predictor.
In the study of Emektar et al. (11) regarding the importance of NLR
and PLR values to predict mortality in patients over 65 years of age
with femoral fractures, they found that NLR and PLR values were higher
in survivors compared to non-survivors. However, the authors noted
that the relevant values were not reliable for clinical use when both
sensitivity and specifity were considered. In the study conducted by
Vaughan-Shaw et al. (12), the relationship between mortality rates
and NLR values of patients who underwent abdominal surgery were



examined, and 30-day and 365-day mortality rates were calculated as
31% and 50%, respectively. In our study, 30-day and 365-day mortality
rates were 13.7% and 27.5%, respectively. Contrary to Vaughan-Shaw et
al. (12), our study population included both patients with and without
surgery, therefore this could be one of the reasons of lower mortality
rates in our study.

Although our results are not consistent with the current literature, NLR
and PLR values were insufficient to predict mortality in patients over
65 years of age with abdominal pain. Therefore, the clinical use of NLR
and PLR are poor indicators as a prognostic marker. However, we would
encounter these ratios as subtitle in the scoring systems to be developed
in accordance with future researches.

Study Limitations

The retrospective and single-centered structure of this study is the main
limitation. The postoperative hematological parameters of the patients
were not analyzed. The inflammatory process is a complex process,
therefore, other inflammatory parameters were excluded from the
scope of this study.

Conclusion

It is important to identify new risk factors in predicting mortality in
geriatric patients with abdominal pain. NLR and PLR are cost-effective,
universally accessible and routine parameters that can be easily and
rapidly measured without additional cost. According to our study
results, we believe that NLR and PLR values are not clinically applicable
as a prognostic value in predicting 30-day and 365-day mortality rates in
the elderly patients with abdominal pain.
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Evaluation of Receptor Activator of Nuclear Factor Kappa-B
Ligand and Osteoprotegerin Levels in Patients with Type 2
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Oral Anti-diyabetik (Siilfoniliire, Metformin)ya da insilin ile Tedavi Edilen Tip

2 Diabetes Mellituslu Hastalarda Reseptor Aktivator Niikleer Kappa-B Ligandi,
Osteoprotegerin Diizeylerinin Kemik Dokusu Yoniinden incelenmesi
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ABSTRACT

0z

Introduction: We aimed to investigate the levels of receptor
activator of nuclear factor kappa-b ligand (RANKL) and
osteoprotegerin (OPG) in order to evaluate the negative
effects of type 2 diabetes mellitus on bone health and their
relationship to the severity of disease based on the treatment.
We also evaluated the relationship between hemoglobin Alc
(HbA1c), parathyroid hormone (PTH) and bone specific alkaline
phosphatase (BAP) levels and RANKL and OPG levels.

Methods: The study group consisted of 19 volunteers (15
females and 4 males) and 65 patients with type 2 diabetes
mellitus (49 females and 16 males). In order to evaluate the
relationship between the treatment and the disease severity, the
patient group was divided into two subgroups: patients treated
with oral anti-diabetics (OAD) (sulfonylurea and metformin)
or insulin. The levels of glucose, calcium, phosphorus, HbA1c,
BAP, PTH, RANKL and OPG were compared.

Results: The RANKL and OPG levels of patients treated with
insulin were significantly higher than the control group
(p=0.008, p=0.033, respectively). However, there was no
significant difference in the OAD group for both parameters
(p=0.1, p=0.46, respectively). There was no significant
difference between the groups in terms of PTH and BAP levels
(p=0.97, p=0.66, respectively).

Conclusion: We believe that RANKL and OPG levels are higher
in patients with poor glycemic control and that they may be
indicators of disease severity.

Keywords: Insulin, metformin, osteoprotegerin, receptor

activator of nuclear factor kappa-B ligand, sulfonylurea, type
2 diabetes mellitus

Amag: Tip 2 diabetes mellitusun kemik saghgn tzerindeki
olumsuz etkilerini, tedaviye bagli olarak hastaligin agirligi
ile olan iliskisini degerlendirmek icin reseptor aktivator
ntkleer kappa-B ligandi (RANKL) ile birlikte osteoprotegerin
(OPG) diizeylerini arastirdik. Ayrica hemoglobin Alc (HbA1c),
paratiroid hormon (PTH), kemik spesifik alkalen fosfataz (BAP)
diizeylerinin hem RANKL hem de OPG diizeyleri ile iliskisini
degerlendirmektir.

Yontemler: Calisma grubunu 19 gonulliden (15 kadin, 4
erkek), hasta grubunu ise 65 tip 2 diabetes mellituslu (49
kadin, 16 erkek) hasta olusturdu. Uygulanan tedavi ile hastalik
agirhgi arasindaki iliskiyi degerlendirebilmek icin hasta grubu
oral anti diyabetik alan (stlfoniltire, metformin) ya da instlin
kullananlar olmak tizere iki alt gruba ayrilarak glikoz, kalsiyum,
fosfor, HbA1c, BAP, PTH, RANKL, OPG diizeyleri karsilastirildi.

Bulgular: Kan glikozun insilinle diizenlenen tip 2 diabetes
mellituslu hastalarin hem RANKL hem de OPG dizeyleri
kontrol grubuna gore anlamli derecede yiksekti (sirasiyla;
p=0,008, p=0,033). Ancak OAD grubu her iki parametre icin
de farkli degildi (sirasiyla; p=0,1, p=0,46). Gruplar arasinda
PTH ve BAP degerleri agisindan anlamli fark yoktu (sirasiyla;
p=0,97, p=0,66).

Sonugc: RANKL ile OPG diizeylerinin, glisemik kontrol bozuklugu
olan hastalarda daha yiiksek oldugunu, hastalik siddetinin
birer gostergesi olabilecegini distintiyoruz.

Anahtar Kelimeler: insiilin, metformin, osteorrotegerin,
reseptor kapa-B faktorui reseptor etkinlestirici baglayici,
stlfoniltre, tip 2 diabetes mellitus
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Introduction

The World Health Organization reported that the number of patients
with diabetes mellitus (DM) reached 422 million in 2014 (1). The
prevalence of DM is reported to be between 4.75% and 11.3% in
Turkey (2). The vast majority of DM patients (90-95%) suffer from type
2 DM (DM2) (3). DM2 is a disease characterized by hyperinsulinemia
and hyperglycemia due to insulin resistance. Hyperglycemia has an
important role in the pathogenesis of diabetic complications, because
it increases protein glycation and allows gradual accumulation of
advanced glycation end products (AGEs) in body tissues. Recent studies
suggest that the interaction of AGEs with receptor for AGEs alter
intracellular signaling, gene expression, and release pro-inflammatory
molecules and free radicals that contribute to the pathology of DM
complications (4). These factors lead to a condition characterized by
low-level chronic inflammation. By observing immune responses,
changes can be observed in many parameters that affect the skeletal
system, such as osteocalcin, vitamin-D, adiponectin, leptin, receptor
activator of nuclear factor kappa-B ligand (RANKL) and osteoprotegerin
(OPG) (5). More commonly recognized DM complications, such as macro
vascular disease, retinopathy, nephropathy and neuropathy, DM-related
bone disease, have gained growing attention (6). DM2-related bone
disease is a latent, progressive pathological process and is difficult to
diagnose using routine clinical, radiological and biochemical methods.
Although DM2 patients have normal or increased bone density, their
bone turnover is reduced and bone quality is altered. Consequently,
DM2 patients experience increased bone fragility and fracture risk (7,8).
The relationship between DM and bone disease has been known for
more than 50 years, and both diseases share similar socio-economic
characteristics (9). To clarify this relationship, many different parameters
have been evaluated. RANKL and OPG are parameters that are currently
being studied to reveal the mechanisms of this relationship.

Bonetissue is constantly renewed due to mechanical stressand hormonal
changes. This regeneration depends on the balance between osteoclastic
bone resorption and osteoblastic bone formation. RANKL is expressed
by osteoblasts and other bone marrow stromal cells, whereas RANK is
expressed by other members of pre-osteoclast and osteoclast cells (10).
RANKL-RANK interactions activate transcription factors that regulate
osteoclastogenesis, resulting in osteoclast assembly and differentiation.
OPG, synthesized by osteoblasts, inhibits this interaction by acting as
a trap receptor for RANKL and prevents proliferation, differentiation
and bone resorption activity of osteoclasts (11,12). OPG is a glycoprotein
synthesized by the TNFRSF11B gene located on chromosome 8 and is a
cytokine receptor from the tumor necrosis factor receptor superfamily
(13). Recent studies suggest that RANKL and OPG have a central role in
DM-related bone pathologies (14-17).

Parathyroid hormone (PTH) is a calciotropic hormone that promotes
bone resorption and inhibits calcium extraction to maintain adequate
levels of plasma calcium. PTH exerts its effects on bone density thorough
osteoclasts. Interestingly, PTH receptors are located on osteoblasts.
Communication between osteoblasts and osteoclasts is thought to be
mediated by RANKL (18). Therefore, if the relationships between RANKL,
RANK, OPG and DM-related bone diseases are to be examined, then
PTH is an important parameter to be considered. Bone specific alkaline
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phosphatase (BAP) (EC 3.1.3.1) is considered to be a highly specific
marker of bone-forming activity of osteoblasts (19). Previous studies
have suggested that serum BAP is useful in predicting bone mineral
density (20,21). Therefore, PTH and BAP are useful tools to evaluate the
bone turnover process.

Several factors such as hemoglobin Alc (HbA1c), duration of disease,
presence of certain complications and treatment method used, have
been used to determine the severity of DM. Some of these variables
can be used together to calculate the disease severity index (22). We
determined the severity of the disease based on whether patients
use insulin treatment because it is a simpler and easier method to
determine poor glycemic control. We divided the patient group into two
subgroups, as patients receiving oral anti-diabetic (OAD) treatment and
patients receiving insulin treatment. If glycemic control could not be
achieved with OAD treatments, it was replaced with insulin treatments.
Therefore, insulin therapy is an indicator of poor glycemic control and
can be used as a marker for assessing the severity of the disease.

In this study, we aimed to investigate the levels of RANKL and OPG in
patients and healthy subjects to evaluate the negative effects of DM on
bone health, as well as their relationship with the severity of disease,
which is determined by the treatment method. In addition, we assessed
the relationship between HbA1c, PTH, and BAP levels and RANKL and
OPG levels.

Methods

Patient Characteristics

This study was conducted at the Medical Biochemistry Laboratory and
Internal Medicine Clinicof istanbul Haseki Training and Research Hospital
in Istanbul. Sixty-five (49 female, 16 male) DM2 patients volunteered
for this study and the control group (15 female, 4 male) was selected
from healthy volunteers. Consent was obtained from all participants.
All the patients were surveyed regarding age, gender, time of diagnosis,
smoking history and the presence of other systemic diseases. Patients
who suffered from cardiac problems, advanced nephropathy, neurologic
symptoms, smoking history and other osteoporotic problems, were
excluded from the study. The patients were grouped based on the
clinical evaluations by internal medicine specialists. The patient group
was divided into two subgroups: patients receiving OAD treatment (OAD
group) (n=25) and patients receiving insulin treatment (insulin group)
(n=40).

Patients in the OAD group were treated with metformin (biguanide
group OAD) or gliclazide (sulfonylurea group OAD) or a combination of
two drugs. The insulin group used only insulin preparations and did
not receive any additional OAD as part of the treatment protocol. The
treatment protocols were unchanged for the participants in the patient
groups in the last six months. After the patients fasted for 12-16 hours,
venous blood samples were collected in gel-separated tubes without
anticoagulants to determine levels of RANKL, OPG and other routine
parameters. Serum samples were stored at -20 °C for approximately 10-
90 days after incubating for 30 minutes, and centrifugation at 1500 X
g for 10 minutes. Additionally, whole blood samples were collected in
EDTA tubes for HbA1c analysis.
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Analytical Methods

A solid-phase sandwich immunoassay ELISA kit with a reported linearity
range of 31-4000 pg/mL, within-run CV of 2.7% and within-day CV of 4.5%
(Assaybiotech Omnikine S-RANKL 0k-0161, Assaybiotech, California, USA)
was used to analyze RANKL levels. Also, another solid-phase sandwich
immunoassay ELISA kit with a reported linearity range of 93.7-6000 pg/
mL, within-run CV of 2.2% and within-day CV of 4.3% (Immunoleader
Boster Technology OPG ek0480, Boster, California, USA) was used to
analyze OPG levels.

RANKL and OPG units: RANKL and OPG are not routinely measured, and
therefore, there is currently no consensus on units of measurement.
Currently, studies report their levels in ng/mL for convenience. Therefore,
we reported our results using ng/mL.

HbA1c levels were measured using an HPLC technique via Arkray Adams
Alc analyzer (Arkray, Kyoto, Japan). Glucose, calcium, and phosphorus
levels were measured via AU2700 (Beckman Coulter, California, USA)
biochemistry auto-analyzer. PTH and BAP levels were measured via DXI-
800 auto-analyzer (Beckman Coulter, California, USA).

Statistical Analysis

The results were analyzed using the SPSS version 17 (Statistical
Package for Social Sciences) software package (IBM, New York, USA).
Mean, standard deviation (SD), minimum and maximum values were
calculated. Quantitative data were conformed to normal distribution
characteristics and groups were treated independently. ANOVA was
applied to determine the differences in the measured parameters
between the groups with 95% confidence interval. The probability
value (p) was set at <0.05. The post-hoc Tukey HSD test was applied for
pairwise group comparisons. The power was calculated using the PASS
12 package program (NCSS, Utah, USA).

Ethical Approval

The authors declare that all procedures performed in studies involving
human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards. This study was approved by the Ethics Committee of istanbul
Haseki Training and Research Hospital (decision no: 24.09.2014/181).

Results

Descriptive Analysis

Age, gender, duration of disease and duration of insulin use for each
group are shown in Table 1. In all groups, gender and age had no
significant effect on the parameters measured (p=0.256, p=0.313,
respectively). The duration of diabetes was significantly different
between OAD and insulin groups (p<0.05).

The power of this study was calculated as 0.9017 using the ANOVA test
procedure for all pairs with the current design containing three groups
(one control group and two patient groups). The type 1 error (o value or
p-value) was set to 0.05. The power of present study was calculated from
the results after the study was completed.

Descriptive statistics of the measured parameters are shown in Table 2.

The bar graphs illustrate the distribution of RANKL and OPG levels
between the groups (Figures 1, 2).

The power of this study with the current design, which contains three
groups (one control group and two patient groups) was calculated to
be 0.88 using ANOVA for all pairs. The type 1 error (o value or p value)
was set at 0.05. The power of the present study was computed from the
results after the study was completed.

Group Comparisons

The three groups (control, OAD and insulin) were compared using
ANOVA and differences in RANKL and OPG levels were observed between
the groups (p=0.004, p=0.031, respectively). In order to understand
the causes of these differences, we performed a post-hoc Tukey test
and observed significant differences between the control group and
the insulin group both in RANKL and OPG levels (p=0.008, p=0.033,
respectively). However, OAD group did not differ significantly for both
parameters (p=0.1, and p=0.46, respectively). As expected, HbA1c levels
were significantly different between all groups (p<0.001). There was
no significant difference between the groups in terms of PTH and BAP
levels (p=0.97, p=0.66, respectively).

Correlation of the Evaluated Parameters

A weak but significantly positive correlation was detected between
RANKL and OPG levels by Pearson correlation analysis (r=0.264, p<0.05).
Moreover, OPG levels had weak but significantly positive relationships

Table 1. The mean age, duration of diabetes mellitus and insulin use for each group

Control
group
(n=19)
Age, years 52+6.75
Duration of diabetes mellitus, years
Duration of insulin use, years
Gender n
Female 15
Male 4

OAD: oral anti-diabetics
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OAD Insulin p

group group

(n=25) (n=40)

54.616.38 54.715.81 0.256

7.4%5.08 11.2£5.7

5.1%£3.9

n % n % 0.313
78 19 76 30 75
22 6 24 10 25



with HbA1c levels and DM2 duration (r=0.230, p<0.05 and r=0.242,
p<0.05).

Discussion

DM2 is a multi-systemic disease that affects bone tissue by impairing the
quality of bone structure and thus increasing bone fragility. The bone is
traditionally considered a rigid organ that protects visceral organs and
supports the body. However, we now know that bone is a complex and
highly active, metabolic and endocrine organ. Energy hemostasis affects
bone metabolism and osteocalcin has been reported to mediate this
interaction (23). Insulin induces the production of under-carboxylated
osteocalcin through post-translational modification in osteoblasts.
Increased under-carboxylated osteocalcin stimulates pancreatic insulin

8 -

RANKL (ng/ml)
B
HH

Control Group OAD Group Insulin Group

Figure 1. The average Receptor Activator of Nuclear Factor Kappa-B
Ligand concentration in each group. The error bars represent the
standard errors of the respective groups (control group: 0.19, OAD group:
0.23, insulin group: 0.16).

OAD: oral anti-diabetics, RANKL: receptor activator of nuclear factor kappa-b ligand
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synthesis and secretion, while increasing adiponectin production in
fat tissues, thereby altering energy expenditure by increasing tissue
sensitivity to insulin production (24). Adiponectin is a major cytokine
secreted from adipocytes during glucose metabolism (25). Adiponectin,
which is known to increase insulin sensitivity, has been reported
to decrease in patients with DM. Previous studies have shown that
adiponectin negatively affects bone formation (26). Increased RANKL
and OPG levels have been reported in DM2 (14-17,27). Adiponectin is
reported to be the main regulator of OPG levels. There is a negative
correlation between adiponectin and OPG levels. In previous studies
on OPG and RANKL, experiments have been frequently performed in
patients with advanced-stage DM with microvascular pathology or in
patients with cardiovascular system problems (28,29).

0,8

OPG (ng/ml)

0,6

0,4

0,2

0,0 -

Control Group OAD Group Insulin Group

Figure 2. The average Osteoprotegerin concentration in each group. The
error bars represent the standard errors of the respective groups (control
group: 0.049, OAD group: 0.065, insulin group: 0.040).

OAD: oral anti-diabetics, OPG: osteoprotegerin

Table 2. The mean, standard deviation, minimum and maximum levels of glucose, hemoglobin A1c, calcium, phosphorus, parathyroid
hormone, bone specific alkaline phosphatase, receptor activator of nuclear factor kappa-B ligand and osteoprotegerin and the number of
subjects (n) in each group. P values obtained from group comparison statistics for each parameter are given in the table

Glucose HbA1c Ca
(mg/dL) (%) (mg/dL)
Control Mean 95 53 10
group Min 76 4.7 9
(n=19) Max 125 5.7 114
D 14 0.26 0.54
0AD Mean 135 7.2 10.1
group Min 82 59 9.4
(n=25) Max 251 10.2 1.3
D 435 1.05 0.46
Insulin Mean 181 8.9 10.2
group Min 95 6.5 95
(n=40) Max 360 13 114
D 67.5 1.64 0.46
p <0.001 <0.001 0.091

P PTH BAP RANKL OPG
(mg/dL) (pg/mL) (ng/L) (ng/ml) (ng/mL)
3.9 31.1 125 297 0.43
25 63 63 1.67 0.09

5.1 59.2 30.6 5 0.79
0.63 13.1 5.9 0.83 0.21
44 29.7 135 3.64 0.54
35 15 5.6 2.06 0.01

5.7 53 30.6 6.78 131
0.54 1.1 5.17 1.18 0.32
4.1 318 12.7 3.87 0.64
32 10.6 6 2.06 0.18

5 80.7 278 7.42 14
0.43 15.6 4.44 1.06 0.29
0.07 0.975 0.66 0.031 0.004

Min: minimum, Max: maximum, SD: standard deviation, HbA1c: hemoglobin A1c, OAD: oral anti-diabetics, Ca: calcium, P: phosphorus, PTH: parathyroid hormone, BAP: bone specific
alkaline phosphatase, RANKL: receptor activator of nuclear factor kappa-b ligand, OPG: osteoprotegerin

133



istanbul Med ] 2019; 20(2): 130-5

The unique aspect of our study was the investigation of RANKL and OPG
levels in patients with DM2 using either OAD or insulin and in healthy
volunteers (control group). In addition, we aimed to investigate the
effects of disease severity on these parameters.

The RANKL and OPG levels in patients with DM2 using insulin were
significantly higher than the control group. Previous studies have
reported a higher risk of fracture in DM2 patients treated with insulin
(30,31). Yaturu et al. (32) reported increased OPG levels in DM2 patients.
The same study indicated a significant relationship between OPG levels
and insulin resistance indicators, such as fasting glucose. In our study,
the RANKL and OPG levels of patients with DM2 who regulated blood
glucose with insulin were significantly higher than the control group
and the relationship between OPG levels and HbA1c levels as well as
DM2 duration was another finding suggesting that OPG levels were
affected by disease severity. Gaudio et al. (33) reported that plasma OPG
levels in DM2 patients were significantly higher in the patient groups
than in the control group, but the RANKL levels were significantly
lower. Additionally, we found that both OPG and RANKL levels were
significantly higher in DM2 patients in our study. However, Gaudio et
al. (33) performed their study in postmenopausal women and did not
conduct treatment-related evaluation of the data between the groups.
In support of this information, Jung et al. (34) reported that RANKL levels
may be related to the gender of patients.

One of the limitations of our study was the dominance of female gender
in all three groups. In such a case, the effect of menopause must be
taken into consideration. However, the groups did not differ in terms
of age.

Insulin is a metabolic hormone with strong effects on glucose and
lipid metabolism. Insulin for DM2 treatment, in addition to its
glycemic effects, also acts as an anabolic agent in bone and induces
anti-inflammatory effects (35). It has been reported that C-reactive
protein levels are lowered in DM2 patients who are being treated with
insulin, although the glucose levels remain unchanged (36). On the
other hand, previous observations indicate that fracture risk is higher
in DM2 patients treated with insulin (31,37). The anti-inflammatory
properties of insulin are insufficient to limit the chronic, low-grade
inflammation, which is the underlying pathology of DM2. However,
insulin treatments are derived from synthetic preparations, and
although they treat hyperglycemia, they may not adequately prevent
the negative effects due to low levels of chronic inflammation
caused by DM2. On the other hand, the adverse effects of DM2 on
bone health may cumulatively increase over time. The duration of
DM2 was longer in insulin group than in OAD group. Therefore, the
adverse effects that are not observed in the early stages may become
more pronounced in the advanced stages. Significant differences
between the control group and the insulin group may be indicative
of this phenomenon.

There were no significant differences between the control group
and the OAD group in terms of OPG and RANKL levels. OADs are
agents that induce endogenous insulin production. Sulfonylureas
are the most common prescribed drug for DM2 treatment. There
are studies reporting that sulfonylureas reduce fracture risk in DM2
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patients (37,38). Except for enhancing pancreatic insulin secretion,
sulfonylureas have no known, direct effect on bone tissue. However,
the effects of metformin are not limited to insulin release alone.
Metformin improves glucose metabolism via activation of adenosine
monophosphate (AMP)-activated protein kinases (AMPK), which is also
expressed in bone tissue (39). AMPK is a potential stimulator of bone
marrow progenitor cells. Stimulation of AMPK results in the activation of
osteoblasts in cell culture experiments (40). Shao et al. (41) reported that
high serum glucose levels could suppress osteoblast proliferation, but the
use of metformin ameliorated this suppression. In addition, metformin
is also effective in correcting the pathology underlying diabetes.
Zhen et al. (42) reported that treatment with metformin significantly
decreases reactive oxygen species production. Experimental studies
have implicated that metformin limits osteoclast activity through RANKL
(43). Zinman et al. (44) concluded that a combination of metformin
and sulfonylurea reduces levels of carboxy-terminal collagen crosslinks
that serve as a marker for bone resorption in DM2 patients. Therefore,
the OADs evaluated in our study may act as bone preservatives (45). It
has been reported that the risk of osteoporotic bone fracture is higher
in patients with DM2 who received insulin monotherapy than those
receiving combined therapy (46). In our study, the absence of significant
differences in RANKL and OPG levels between the OAD group and the
control group may be related to the protective effects of OADs.

Conclusion

We did not observe significant differences between the groups in terms
of Ca, P, PTH and BAP levels. In their meta-analysis, Starup-Linde et
al. (47) reported that PTH and BAP levels did not significantly differ
between diabetic and control groups. Our findings were consistent with
their data. We have demonstrated that there are no differences between
OAD and insulin groups.

Although impairment of bone quality could not be conclusively
demonstrated with routine assay parameters in terms of Ca, P, PTH and
BAP levels, and was not related to disease severity in this study, OPG
presented correlation with HbA1c and DM duration. So, OPG may confer
benefits in determining and monitoring the DM2-dependent bone
quality deterioration, and risk stratification of fractures in diabetics.
Additional larger (blood pressure and anthropometric measurements,
questioning life-style conditions, other routine laboratory parameters)
and long-term (monitoring the individuals) studies are needed to
accumulate sufficient data on this subject.
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ABSTRACT

0z

Introduction: Obesity is a growing public health concern with
increasing prevalence in the world. It is aimed to investigate
the relationship between socio-demographic features, dietary
habits, physical activity level and body mass index (BMI)
of the officers and contracted staff between the ages of 18-
64 working in administrative units of a university and some
factors affecting these relationships.

Methods: The population of this cross-sectional study consists
of officers and contracted staff working at a university
campus. The data were evaluated by using SPSS 20.0 program.
Descriptive statistics, chi-square test and three different binary
logistic regressions were conducted in the study.

Results: The mean age of the employees was 36.4+8.23
years and 67.4% of the participants were male. Half of the
participants had bad dietary habits, 15.8% of the participants
were physically “active” and 68.2% were overweight and obese.
Being male and the importance given to health (good and
above) were found to be protective factors against the bad
dietary habits. Low educational level (1.88) and being married
(2.32) were the risk factors for bad dietary habits. Males (2.78),
married participants (1.94), participants with good and above
importance given to health (1.62) and participants working as a
contracted staff (2.68) were found to be physically more active.
Being male (2.16), having children (2.32) and being physically
active (1.78) were found to be risk factors for overweight and
obesity.

Conclusion: It was found that there were differences in
nutrition, physical activity and obesity among university staff
with different social structures. Awareness of BMI values,
healthy nutrition and physical activity levels should be
increased in the intervention programs aimed at changing
the lifestyle of individuals working in different statuses in the
society.

Keywords: Adult, body mass index, dietary habits, obesity,
physical activity

Amag: Diinyada giderek artis gosteren obezite buyiyen bir
halk saglig endisesidir. Bir tniversitede, 18-64 yas arasinda
idari teskilatta gorev yapan memurlarin ve sézlesmeli olarak
calisan personelin sosyo-demografik ozellikleri, beslenme
ahskanliklar, fiziksel aktivite diizeyi ve viicut kitle indeksi (VK
ile aralarindaki iliskiyi etkileyen bazi faktorlerin incelenmesi
amaclanmistir.

Yontemler: Kesitsel arastirmanin evrenini, bir Universiteye
bagli yerleskelerde memur ve sozlesmeli personel olarak ¢alisan
katilimailar olusturmaktadir. Verilerin degerlendirilmesi SPSS
20.0 programi kullanilarak yapilmistir. Calismada tanimlayici
istatistikler, ki-kare testi ve t¢ farkli ikili lojistik yapilmistir.

Bulgular: Calisanlarin yas ortalamasi 36,4+8,23 yil olup
%67,4'U erkektir. Katihmalarnin yarisi kot beslenme
aliskanlklarina sahiptir ve katihmcilarin %15,8'i fiziksel olarak
“aktif” ve %68,2’si kilolu ve sisman olarak bulunmustur. Erkek
olmak ve sagliga verilen onem (iyi ve tizeri) koti beslenme
aliskanhklarina karsi koruyucu faktor olarak bulunmustur.
Dusuk egitim dizeyi (1,88) ve evli olma (2,32) durumu kot
beslenme aliskanliklari icin risk faktorleridir. Erkekler (2,78),
evliler (1,94), saghga verilen onem (iyi ve Uzeri-1,62) ve
sozlesmeli isci (2,68) olarak calisanlar fiziksel olarak daha aktif
oldugu bulunmustur. Erkek cinsiyet (2,16), cocuk sahibi olma
(2,32) ve fiziksel aktif olma (1,78) durumu asiri kiloluluk ve
obezite icin risk faktorleri olarak bulunmustur.

Sonug: Ayni universitede calisan farkli sosyal yapiya sahip
olan kesimler arasinda beslenme, fiziksel aktivite ve sismanlik
duzeylerinin  farkliliklari  oldugu  bulunmustur.  Toplum
icindeki farkli statilerde calisan bireylerin yasam tarzinin
degistiriimesine yonelik miidahale programlarinda, VKI
degerleri konusunda bilinglendirilmesi, saglikli beslenme ve
fiziksel aktivite dtizeylerinin artirilmasi gerekmektedir.

Anahtar Kelimeler: Yetiskin, beden kitle indeksi, beslenme
aliskanliklari, sismanlik, fiziksel aktivite
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Introduction

In recent years, being overweight and obesity have been emphasized
as global public health problems with dramatic increase, Unhealthy
nutrition and physical inactivity are among the leading causes of obesity.
One of the main causes of obesity is the energy imbalance between
calorie intake from foods and calories consumed. Globally, the food
choice of people is becoming more unhealthy and there is an increase
in physical inactivity due to increased consumption of high-fat foods,
widespread consumption of fast-food products, rapid urbanization,
changes in transport and working styles depending on the developments
in technological areas, increase in the sedentary lifestyle arisen from the
increase in the level of welfare, and lack of supportive environments.
These changes provide a basis for various health problems, especially
obesity (1).

According to the World Health Organization (WHO), obesity is a health
problem defined as “abnormal or excessive fat accumulation that may
impair health” (1). Overweight and obesity are among the important
risk factors for most of the Non-Communicable Diseases (NCD) such as
diabetes, cardiovascular diseases and cancer (2). According to the report
of Turkey Nutrition and Health Survey (TNHS) in 2010, it was stated
that prevalence of mild obesity among adults in Turkey was 34.6% and
prevalence rate of obesity was 30.3% (3).

WHO states that physical inactivity is the fourth most important cause
for mortality at the global level and that it has caused the death of
approximately 3.2 million people worldwide. According to WHO, one out
of every four adults are not active enough and this situation is similar
in Turkey (4). In the TNHS report, it was stated that the percentage
of people who did not exercise was 71.9%. There are approximately
seven out of every ten men and eight out of every ten women who do
not exercise throughout the country (3). Several studies have found a
positive correlation between regular physical activity and prevention,
treatment and management of NCD. In addition, the role of regular
physical activity in improving health and preventing diseases has been
inclusively described (5,6). Regular physical activity facilitates body
weight management by providing energy expenditure (2). It is possible
to reduce the incidence of NCD by modifying and managing behavioral
risk factors that cause obesity and physical inactivity (7,8). In physically
active adults, the risk of premature death can be reduced by 20-30%,
and the risk of NCD development can be reduced by up to 50% (9,10).

In Turkey, as in the world, an unhealthy diet and physical inactivity are
among the preventable, serious risk factors for obesity and associated
NCDs (1). Based on the fact that working style is an important factor
in the development of obesity, it is necessary to determine the dietary
habits, physical activity levels and body mass index (BMI) values of the
employees working at desk jobs and contracted staff, and to provide
evidences based on the situation determination researches for these
interventions. Conducting studies on obesity status of people from
different segments of society and examining these studies especially in
terms of the relationship between dietary habits and physical activity
level are important for the evaluation of the obesity prevention and
control program.
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Methods

The necessary institutional permission was obtained from the Ahi Evran
University Ethics Committee rectorate and ethical approval (number:
78968926-051/1076-5326) was received from the university ethics
committee within the scope of ethical conduct in human research
number 20696. Employees have been informed about the content and
purpose of the research and it was stated that participation in the survey
was based on voluntariness, and verbal consent of the employees were
taken.

This cross-sectional study was conducted with a total of 554 employees
working at the administrative units of a university as officer and
contracted staff. The working statuses used in the study were defined as
“officer is a person who performs fundamental and continuous public
services by the state” and contracted staff was defined as “a person
working in temporary jobs in the required areas in case of a vacant
position” (11).

The data of the study were collected by visiting 9 different campuses in
November-December 2015. The sample was not selected. The university
employee or contracted personnel between 18-64 years of age who were
at least primary school graduates were tried to be reached and the rate
of participation was 85.9%. Some of the employees did not participate
in the study due to reasons such as being on leave, attending meetings,
being on maternity leave and working hard due to supervision. The data
obtained from the participants were collected by observation-based
survey technique.

The dependent variables of the study were the dietary habits
questionnaire scoring form, the International Physical Activity
Questionnaire-Short Form (IPAQ-Short Form) and WHO adult BMI
classification. The independent variables of the study were age, gender,
educational status, employment type, marital status, parental status,
family type, dietitian application status and level of importance given to
health. Physical activity level and dietary habits were also evaluated as
independent variables.

Dietary Habits Questionnaire: A questionnaire on dietary habits scoring
developed by Arslan et al. (12) was used in the evaluation of dietary
habits. When the person gets a healthy, adequate and balanced nutrition,
she/he gets full score from the questionnaire. The total number of
questions in the questionnaire is nine and the maximum score is 62.
Dietary habits were evaluated as poor (<35 points), moderate (35-48
points) and good (>48 points) in accordance with the scores obtained
from the questionnaire (12).

IPAQ-Short Form: The validity and reliability of the IPAQ Short Form
has been validated in Turkish. The questionnaire used in this study
includes questions about the types (walking, moderate-intensity and
vigorous-intensity physical activities and sitting duration), duration and
frequency of physical activity performed at least 10 minutes in the “last
seven days”. In order to determine the level of physical activity, the total
score is calculated by converting the data of walking, moderate-intensity
and vigorous-intensity physical activities into metabolic equivalent of
task (MET) values. According to the total score obtained, the physical
activity levels of the participants were determined and classified as MET-
min/week. Physical activity levels were evaluated in three categories:



inactive (<600 MET-min/week), minimally active (600-3000 MET-min/
week) and active (>3000 MET-min/week (13).

Anthropometric Measurements: Body weights and statuses of the
employees participated in the study were measured by visiting the relevant
department in the first hours of morning shift. The anthropometric
measurements were made in the Frankfort plane through the SECA 813
electronic scale (Seca, Hamburg, Germany) and the SECA 213 stadiometer
(Seca, Hamburg, Germany), with their underwear, by taking off their
clothes and shoes. All measurements were made by the same researcher
in an appropriate room, preferably with an empty stomach. The BMIs of
the employees were calculated from the equation [body weight/stature
(m?)] (14). BMI results were evaluated according to the WHO classification
of adult BMI. Participants were classified as underweight (<18.5), normal
(18.5-24.9), overweight (25.0-29.9) and obese (=30.0) according to the
values obtained from the BMI equation (15).

Statistical Analysis

Statistical analyzes were assessed by using the SPSS 20 (SPSS 20.0 for
Windows, Chicago, Ill. USA) package program. Descriptive statistics
(percentdistribution, mean and standard deviation, median, distribution
interval) were used in the summary of the data and chi-square test was
used for comparing the groups. For multivariate analysis, the possible
factors identified with univariate analyses were further entered into

Table 1. Distribution of sociodemographic characteristics of
employees

Total

Number Percentage
Gender (n=476)
Male 321 67.4
Female 155 32.6
Education Status (n=476)
Primary school and below 67 141
High school 127 26.7
Associate degree and above 282 59.2
Type of employment (n=476)
Officer 301 63.2
Contracted staff 175 36.8
Marital status (n=476)
Married 370 77.7
Single 106 223
Parental statis * (n=475)
Yes 337 70.8
No 139 29.2
Level of importance given to health* (n=468)
Very poor 1 23
Poor 25 5.3
Average 172 36.8
Good 216 46.2
Excellent 44 9.4

*Eight people did not specify the level of importance given to health

Ozdenk and Ozcebe. Obesity Prevalence and Associated Factors

the logistic regression (Forward Stepwise-Likelihood Ratio) analysis to
determine independent predictors of dependent variables. Hosmer-
Lemeshow goodness of fit statistics were used to assess model fit. Odds
ratio (Odds Ratio) and 95% confidence interval (Cl) were calculated. A 5%
type 1 error level was used to infer statistical significance.

In the further analysis, dependent variables were categorized and
analyzed as [poor (reference), moderate and good] for dietary habits,
[inactive (reference), minimal active and active] for physical activity
level and BMI [normal and below (reference), overweight and above]
for BMI values.

Results

The mean age of the 471 university employees participated in the study
was 36.4£8.23 years, median age was 35, and the youngest and oldest
participants were 20 and 62 years old (not given in the Table).

Sixty-seven point four percent of the employees were male, 59.2% were
graduated from “associate degree and above” and 63.2% were employed
as officers. Seventy-seven point seven percent of the employees stated
that they were married, 70.8% stated that they had children and 55.6%
stated that they gave importance to their health at the level of “good
and above” (Table 1).

Forty-eight point five percent of the employees had moderate and good
dietary habits. Males had better dietary habits than females (p=0.017)
(Table 2).

The physical activity level of 58.9% of the employees was found to be
“minimally active and above”. Physical activity level of males (65.1%)
was higher than the females (45.8%) (p<0.001). The percentage of
physical activity of employees graduated from “high school and below”
was higher than the employees graduated from “associate degree
and above” (p=0.017). The physical activity level of 55.9% of married
employees and 68.9% of single employees was “minimally active and
above” (p=0.017). Seventy-two percent of contracted staff and 51.2%
of officers were physically “active” (p<0.001). Sixty-three point eight
percent of the employees who declared the level of importance given to
health as “good and above” and 52.9% of the employees who declared
the level as “poor and below” were found to be physically active
(p=0.017) (Table 2).

Sixty-eight point two percent of the employees were overweight and
obese, and males (74.2%) were more overweight and obese than the
females (55.8%) (p<0.001). The ratio of “overweight and obese” was
higher in the age group “40 years and older” than other age groups
(p<0.001). Seventy-three point five percent of married individuals and
49.0% of single individuals were “overweight and obese” (p<0.001).
The percentage of being “overweight” and “obese” was higher in the
employees who had children (p<0.001) (Table 2).

0dds Ratio and 95% CI were calculated through logistic regression
analysis by correcting the factors such as gender, marital status and
level of importance given to health through dietary habits. The constant
coefficient of the model for the dietary habits was found to be -0.523.
Males have 1.68 (1.13-2.50) times better dietary habits than females
(p=0.010). Single individuals have 1.61 (1.03-2.51) times better dietary
habits than the married individuals (p=0.033) (Table 3).
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Table 3. Relationship between variables with dietary habits, physical activity level and body mass index values

Age

Gender

Marital Status

Parental status
Importance given
to health

Type of
employment

Level of physical

Female

Male

Married

Single

Yes

No

Poor and below
Good and above
Officer
Contracted staff

Inactive

Dietary Habits’

OR (%95 Cl) o
Reference

0.010
1.688 (1.136-2.508)
Reference

0.033

1.618 (1.039-2.519)

Physical Activity?

Body Mass Index®

OR (%95 Cl) b
1.636(1.214-2.205) 0.001
Reference Reference 0.002
<0.001
2.728(1.779-4.184) 2.045(1.307-3.202)
Reference
0.005
2.021(1.231-3.318)
2.048(1.235-3.398) 0.006
Reference
Reference
0.020
1.596 (1.077-2.364)
Reference
<0.001
2.984(1.937-4.599)
Reference 0.015

activity Minimally active

and active

1.724(1.113-2.670)

"Model 1: Correct classification rate (CCR)=54.7% / Hosmer-Lemeshow p=0.908, Model 2: CCR=64.3% / Hosmer-Lemeshow p=0.940, *Model 3: CCR=71.8% / Hosmer-Lemeshow p=0.66

Odds Ratio and 95% CI were calculated through logistic regression
analysis by correcting the factors such as gender, education status,
marital status, parental status and family types through physical activity
levels. The constant coefficient of the model for the level of physical
activity was found to be -1.081. Males were 2.72 (1.77-4.18) times, single
individuals were 2.02 (1.23-3.31) times, those who gave importance to
their health at the level “good and above” were 1.59 (1.07-2.36) times
and contracted staff was 2.98 (1.93-4.59) times more physically active
than the others (p<0.001, p=0.005, p=0.020, p<0.001) (Table 3).

Odds Ratio and 95% Cl were calculated through logistic regression
analysis by correcting the factors such as age, gender, education status,
family types, marital status, parental status and level of physical activity
through BMI. The constant coefficient of the model for BMI was found to
be -1.536. The advancing age increased the risk of being overweight and
obese by 1.63 (1.21-2.20) times (p=0.001). When the effect of gender on
body mass index was examined, significant results were obtained. The
risk of being “overweight and obese” was 2.04 (1.30-3.20) times higher
in males and 2.04 (1.23-3.39) times higher in those who had children
(p=0.002, p=0.006). Individuals with “minimally active and active”
physical activity level were 1.72 (1.11-2.67) times more likely to be
“overweight and obese” than those who are inactive (p=0.015) (Table 3).

Discussion

Unhealthy dietary habits and inadequate physical activity cause obesity
problems. In this study, it was aimed to determine dietary habits, physical
activity levels and obesity status of employees working in a university
and some socio-demographic characteristics affecting them. Nutrition
is one of the major determinants of health and many important NCDs
can be prevented or delayed. Almost half of the employees (48.5%)
had better dietary habits, which means about 5 out of 10 people ate

healthy. This shows that approximately half of the surveyed group was
fed healthy.

In this study, it was found that men’s dietary habits were 1.68 times
better. Unlike these findings, different studies have shown that women’s
dietary habits are better than men (16,17). The reason why our results
are different is that male participants are outnumbered in administrative
staff and that the working status has revealed more regular nutritional
behaviors.

Single individuals have 1.61 times better dietary habits. In this study,
it can be said that men have regular nutritional habits because they
mostly work in office services and professional occupational groups. In
this study, employees working at different campuses of the university
were contacted. Healthy nutrition environment may not be provided
in every campus. The characteristics of the nutritional environment
are likely to affect the sociodemographic characteristics of the people
(18). For this reason, it is also an important and controversial issue that
it is necessary to investigate the obstacles for adequate and balanced
nutrition of people, as well as their knowledge, and to provide solutions
for these, and to establish nutrition friendly circles.

In the TNHS-2010 report, the percentage of individuals aged 12 years
and over who exercise 1-2 times a week in the last 7 days is reported
to be 9.7% in total (3). In this study, physical activity level of 9.3% of
the employees working at desk jobs was found to be “active”. In studies
conducted with people working at desk jobs in Turkey, the percentage of
physically “active” participants is 5.8%-25.9% (19-21). In this study, it was
seen that the officers working at desk jobs were living more sedentarily
than the other groups.

In the study, men were physically 2.72 times more active than women.
A systematic review of the different studies conducted in our country

141



istanbul Med | 2019; 20(2): 137-43

(14,22-24) and in other countries suggests that men have higher level of
physical activity than women. When we compared our study with the
other studies in which the level of physical activity of men was higher
than that of women, the study was consistent with the literature.

Single employees were 2.02 times more physically active. Trost et al. (23)
have stated in the systematic study that there are studies that show a
positive relationship between marital status and physical activity and
that there are also conflicting studies (23). Similar results have been
found in the study of the Bulut (22) and Deniz (25). In our study, the
reason why physical activity levels of single individuals were higher was
that married individuals spend their free time with their families and
they are older.

Individuals who give importance to their health at the level of “good” and
“above” were 1.59 times more physically active than those with “poor and
below” level. Trost et al. (23) reported that there was a positive correlation
between perceived health status and physical activity, and that it was
repeated in all study findings . Likewise, in the study of Yetim (24), it was
stated that the average IPAQ scores was highest among those evaluating
general health status as very good. Unlike the findings of this study, Bulut
(22) stated that there was no significant difference in the physical activity
levels of those who assessed their health status through their statements
as “very good/good” “not bad” or “bad/very bad” (22). In order to obtain
a better health level, individuals need to have a healthy life style. It is
expected that those who give importance to their health should avoid
the risky behaviors and apply healthy living principles that will protect
and improve their health. It is essential to quit using tobacco and tobacco
products, to avoid excessive alcohol consumption, to get healthy nutrition
and to do regular physical activities for living a healthy life.

Contracted staff was 2.98 times more physically active than officers.
Similarly, in the study of Bulut (22), it was stated that the level of
physical activity of private company personnel was higher than the
administrative personnel and it was found to be statistically significant
(22). Contracted personnel, who has high levels of activity, are working
in jobs that require to exert more power and energy and that sometimes
require working overtime (security, cafeterias, cleaning etc.).

In parallel with the increase in BMI values in the world, it is observed
that the percentage of obesity is also increasing. In TNHS-2010 report,
it was stated that the prevalence of mild obesity was 34.6% and the
prevalence of obesity was 30.3% in Turkey (3). In TURDEP-II study,
the prevalence overweight and obesity in Turkey was reported to be
37.0% and 36.0%, respectively (26). In this study, the percentage of
overweight was 47.4% and percentage of obesity was 20.7%. Various
studies conducted in Turkey have shown different results in terms of
the prevalence of overweight (25.0%-47.4%) and obesity (19.4%-32.0%)
(27-29). The results of this study have similar values. The results suggest
that obesity is a primary health problem in this group.

The increase in age also increases the risk of being overweight and obese
by 1.63 times. According to the Turkey Nutrition and Health Survey
(TNHS) 2010 report, which supports the finding of this study, it is stated
that BMI increases with age and the percentage of being overweight and
obese in the 51-64 age group is higher than other age groups (3).
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In TNHS-2010 report, the prevalence of obesity (BMI >30 kg/m?) in male
individuals was 20.5%, while it was 41.0% in female individuals and
prevalence of overweight was higher in male individuals (M: 39.1%,
F: 29.7%) (3). According to the findings of TURDEP Il study, BMI values
were higher in women compared to the mean of both genders (26).
When the effect of gender on BMI was examined, significant results were
obtained, and it was found that the risk of being overweight and obese
for men was 2.04 times higher than women. According to our research,
the prevalence of obesity in women was clearly lower than that of men,
which might be because the age groups of the employees participating
in the study are lower than the compared studies.

The risk of being “overweight and obese” in individuals with children
was 2.04 higher than the others. According to the BMI evaluation in
the study by Cayir et al. (30), the percentage of obesity also increases
as the number of children increases. In the study of Erem et al. (28), it
was stated that there was a linear relationship between the number of
parity and the prevalence of obesity and BMI in women and that the
prevalence of obesity and BMI level increases as the number of parity
increases. The results are consistent with the results obtained in this
study. In other words, the main demographic factors remain at the
forefront in obesity. As the number of children increases with age, the
age factor should not be ignored in these differentiations.

Population-based cross-sectional studies conducted to determine the
relationship between physical activity and weight gain show an inverse
relationship between physical activity level and weight gain, body fat
increase, overweight or obesity prevalence (31). In our study, it was
determined that the risk of being overweight and obese increased in
individuals who are minimally active and active (1.72 times). In some
studies, an inverse relationship between physical activity and BMI
was reported (28). With these findings, which are inconsistent with
the literature, it can be considered that individuals are trying to be
physically active because of obesity.

Since participants are a group of people working as administrative and
contracted staff at a university, they represent only a specific sub-group
of the society, not the entire society. It should also be assessed in the
interpretation of the findings that the dietary habits and physical activity
level of the participants were determined by their own statements.
The most important limitation of this study was that environmental
conditions were not evaluated in terms of healthy nutrition and physical
activity.

Conclusion

All these results suggest that interventions are needed to increase
physical activity to prevent obesity. Interventions are needed to enable
people to perform physical activities appropriate to their working and
living conditions.

In conclusion, prominence of gender, which is a sociodemographic
characteristic, in the formation of nutritional habits, physical activity
and obesity is noteworthy. Marital status, the level of giving importance
to health and employment type are important in eating habits and
physical activity behaviors. The increase in age, having a child and the
level of physical activity are important variables in obesity. All these



results suggest that interventions are needed to increase physical
activity to prevent obesity. Interventions are needed to enable people
to perform physical activities appropriate to their working and living
conditions. In this respect, age and gender-specific nutrition, obesity
and physical activity policies that address all employees and programs
on promoting and improving health are required to be developed.
It is also thought that it is necessary to learn the social and cultural
lifestyle as well as the environmental conditions that may affect healthy
nutrition and physical activity.
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Evaluation of Non-donor Brain-Dead Patients

Donor Olmayan Beyin Olimi Olgularinin Degerlendirilmesi
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ABSTRACT

0z

Introduction: Patients with chronic organ failure receive
organs from living donors or brain-dead donors. In our
country, brain death and organ transplantation procedures
are carried out with Turkish Laws #2238 on the Harvesting,
Storage, Grafting, and Transplantation of Organs and Tissues
(June 3,1979). Improvements in legislation have been made on
the criteria of diagnosis of brain death and how diagnosis will
be made. The recommendation for termination of life support
of non-donor brain-dead patients was removed. Due to this
uncertainty, hesitancy arises in terms of the discontinuation of
life support among healthcare workers. In our study, we aimed
to draw attention to the issue about the fate of non-donor
brain-dead patients.

Methods: In our study, we retrospectively evaluated data of
brain-dead patients between January 1, 2011 and June 1, 2017
in our hospital.

Results: Of the 122 patients with brain death, 102 were not
donors. The mean lifetime of non-donor patients was 29+56
hours. It was observed that cardiac death occurred in the
longest surviving patient after 116 hours following declaration.
Thirty-five patients were given new vasopressor or inotropic
drugs after brain death.

Conclusion: The brain-dead person is considered medically
and legally dead despite heartbeats. It is not reasonable to
maintain the life support of the individual who is considered
dead. Considering the insufficient number of intensive care
units and the high cost of medical support, it is of great
importance to establish legal arrangements that will allow the
discontinuation of medical support that is useless in non-donor
brain-dead patients and enable the use of life-supporting
devices for the patients in the waiting list.

Keywords: Brain death, organ donation, discontinuation of life
support

Amag: Kronik organ yetmezlikli hastalar icin organlar canli
vericilerden ya da beyin olimi gerceklesmis kisilerden
alinmaktadir. Ulkemizde beyin 6liimii ve organ nakli islemleri
1979 yilinda cikartilan 2238 sayili “Organ ve Doku Alinmasi,
Saklanmasi ve Nakli Hakkinda Kanun” ile yirutilmektedir.
Mevzuatta yapilan degisiklikler ile beyin 6limi tanisinin
kriteleri ve taninin nasil konulacagl konusunda iyilestirmeler
yapilmistir. Beyin olimu tanisi almis, ancak donor olmayan
olgularin ~ yasam  desteginin  sonlandirilmasi  onerisi
kaldirilmistir. Bu belirsizlik nedeni ile saghk calisanlari icinde
yasam desteginin kesilmesi konusunda tereddiit olusmaktadir.
Calismamizda organ nakli yapilamayan donarlerin akibeti ile
ilgili acikta kalan konuya dikkat cekmeyi amacladik.

Yontemler: Calismamizda hastanemizde 1 Ocak 2011 ile 1
Haziran 2017 tarihleri arasinda goriilen beyin 6limi olgulari
retrospektif olarak incelendi.

Bulgular: Beyin olimi tanmisi konulmus 122 hastanin
102'sinin donor olmadigi gorildi. Donor olmayan hastalarin
ortalama yasam siresi 29456 saattir. En uzun yasayan
hastamizin deklarasyon sonrasinda 116 saat kardiyak oltimiin
gerceklesmedigi gorilmistiir. Otuz bes hastaya beyin 6limi
bildirimi sonrasinda yeni vazopressor veya inotrop ilag
baslanmistir.

Sonug: Beyin olimi gerceklesmisse kalp atisi siriiyor olsa
dahi kisi tibben ve hukuken 6lii kabul edilir. Olii kabul edilen
bireyin yasam desteklerinin devam ettirilmesi makul degildir.
Yogun bakim yatak sayisinin vyetersizligi ve tibbi destek
maliyetinin ytiksek olmasi dikkate alindiginda, donor olmayan
beyin o6limli olgularda faydasiz olan tibbi destegin kesilmesi
ve yasami destekleyen cihazlarin oncelikle bekleyen hastalarin
kullanimina  olanak saglayacak vyasal diizenlemelerin
olusturulmasi biiyiik 6nem tasimaktadir.

Anahtar Kelimeler: Beyin o6limi, organ nakli, yasam
desteginin kesilmesi
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Introduction

Organ transplantation is a surgical operation in which an irreversibly
damaged organ is removed and replaced with a functioning organ
harvested from a donor. Organs are received from living donors or
brain-dead donors. Brain death was first described in 1959 by Mollaret
and Goulon as “coma dépassé”. The milestone for the definition of
brain death was the publication of the Harvard criteria. Following this
definition, brain death and organ transplantation issues have united
and progressed on common ground (1). In our country, brain death
and organ transplantation procedures are carried out with Turkish
Laws #2238 on the Harvesting, Storage, Grafting, and Transplantation
of Organs and Tissues (June 3, 1979). Improvements in legislation have
been made over time on the criteria of diagnosis of brain death and
how diagnosis will be made, however, there is no clarity about non-
donor cases. Although brain-dead patients are considered legally
dead (2), health workers may hesitate to terminate life support due to
uncertainty in legislation.

In this study, a retrospective analysis of brain-dead patients in a training
and research hospital between 2011 and 2017 was conducted, and it
was aimed to draw attention to unclear points in the management of
non-donor cases in the light of the data obtained.

Methods

Brain-dead patients between January 1, 2011 and June 1, 2017 were
reviewed retrospectively after receiving approval from the istanbul
Training and Research Hospital Ethics Committee of our hospital
(decision no: 23/06/2017-1018). According to the decision taken by
the organ transplantation commission of our hospital, single-photon
emission computed tomography is performed as a supportive test
for the patients who are thought to be clinically brain-dead after the
apnea test and then declaration is done. Demographic data, reasons
for admission, “acute physiology and chronic health evaluation (APACHE
2)” scores, time to diagnosis, additional test rates, transplantation rates,
time to transplantation, time to cardiac death of non-donor patients,
and procedures performed during this period were recorded.

Statistical Analysis

Statistical analysis was performed using Minitab 17 (Minitab Statistical
Software, Pennsylvania, USA). Descriptive statistics were expressed
as mean, minimum-maximum, standard deviation, numbers and
percentage.

Data with non-normal distribution were compared using Mann-Whitney
U test and chi-square test was used to compare categorical variables.

Results

In our study, 122 patients were examined. The mean time from the
intensive care unit admission to the suspicion of brain death was found
to be 3.79£3.1 days. The distribution of the patients diagnosed with
brain death according to years and diagnosis are shown in Figure 1
and Figure 2, respectively. It has been observed that the hemorrhagic
cerebrovascular events take the first place among the causes of brain
death. This is followed by ischemic cerebrovascular events, trauma,
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malignancy, successful resuscitation after cardiac arrest, infections and
intoxications. Although four out of 122 patients were diagnosed with
brain death after apnea test, declaration could not be made because
no supportive test could be performed. Brain death declaration was
made in 118 patients and 20 of these 118 patients became donors.
Apnea test could not be performed due to hypoxia or hemodynamic
instability in three donors and five non-donors. Demographic data of
donors and non-donors are shown in Table 1. There was no significant
difference between two groups in terms of age, APACHE 2 scores and
time to declaration (p>0.05). Two of 15 patients who were non-citizens
of the Republic of Turkey became donors. The mean organ harvesting
duration was 18.15+15 hours. The mean cardiac death of the non-
donor patients was 29456 hours, and the longest period between brain
death and cardiac death was 116 hours (Table 2). Thirty-five non-donor
patients were given new vasopressor or inotropic drugs after brain death
notification. Twelve of these patients had cardiopulmonary resuscitation
(CPR) after cardiac arrest.

Discussion

Organ transplantation has been used as a salvage treatment in patients
with end-stage organ failure. The organs required for these patients are
harvested from living or brain-dead donors.

While death is a medical condition, it has psychological, economic, legal,
ethical, religious and social consequences. Somatic death, which means
cessation of heartbeats and breathing, is accepted and understood as
death (3). Brain death is now accepted as the irreversible loss of brain
and brain stem reflexes. For this reason, brain death is not sufficiently
recognized and causes anxiety among relatives of patients and health
workers. Furthermore, coma, persistent vegetative status and brain
death cannot be clearly differentiated by society. Therefore, the
improvements seen after these clinical conditions, although very rarely,
are misunderstood by the society and cause them to move away from
the idea of organ transplantation and discontinuation of life support
after brain death (4,5).

Table 1. Demographic data of cases

Donors (n=20) Non-donors (n=102)

Age (years) 44.05+14.06 51.49£17.38
Gender, male/female 13/7 63/39
Nationality (RoT) 18 (90%) 89 (87.2%)
APACHE 2 26.85£7.9 26.34%6.23

RoT: republic of Turkey, APACHE 2: acute physiology and chronic health evaluation score
Data were expressed as n, n (%) and mean + standard deviation

Table 2. Declaration data

Donors (n=20) Non-donors (n=102)

Apnea test 17 (85%) 87 (85.2%)
Supportive test 20 (100%) 98 (96%)
Declaration (day) 3.8+2.46 (1-9) 3.79+3.1 (1-20)

Cardiac death (hours) 18.15£7.79 (12-36)  29.56+22.52 (1-116)

Declaration: the time until the diagnosis of brain death (day); Cardiac death: time to

cardiac death and/or organ donation (hours), Data were given as n (%), mean + SD and
minimum-maximum value
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Figure 1. Patients diagnosed with brain death by years
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Figure 2. Diagnosis of patients with brain death

Another reason for rejecting discontinuation of life support is religious
concerns. According to islam, life is sacred and protected. However,
according to the results of figh studies, it is accepted that brain death
is also true death. In the published fatwa, it is stated that brain-dead
people should be accepted as dead (6).

With the entry into force of the Law No. 2238 on 29 May 1979, it is
decided that the organs can be taken from brain-dead people. Although
there is no definition of brain death in the law, this situation did not
create problems in practice. On 16 August 1990, the brain death criteria
approved by the General Directorate of Therapy Services of the Ministry
of Health have been notified. Brain death criteria were published in the
Official Gazette on August 20, 1993, and the concept of brain death was
given a legal dimension. Although there was a statement indicating that
“If the organ donation permit cannot be obtained after the brain death
is declared to the relative of the patient, the medical support applied
to the patient will be discontinued” in the 1993 criteria, this approach
was amended in the Regulation on Organ and Tissue Transplantation
dated June 1, 2000, and was rephrased as “the medical support can be
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discontinued if the relatives of the patient permit”. In the Regulation on
Organ and Tissue Transplantation, dated February 1, 2012, the rules for
the diagnosis of brain death have been re-published, but there was no
statement on the decision to discontinue medical support in non-donor
cases made by relatives of the patient and/or by the health team (1).
This has led to hesitations in discontinuing medical support by making
the issue of authority questionable. For Turkish law, as in Universal
Medicine Law, death also occurs when a person’s brain and brainstem
functions are lost to an irreversible degree. The brain-dead person is
considered medically and legally dead despite heartbeats. It is not
reasonable to maintain the life support of a dead individual. Although
this condition is not included in the new regulation, it should be noted
that there is no need to wait for approval or request of the relatives of
the patient for discontinuation of life support if there is no consent for
organ transplantation in a person whose brain death has been realized
and duly certified. In addition, in the presence of another patient in
need of a life support device such as a mechanical ventilator, resources
should be allocated to patients in need due to the fair use principle;
otherwise, continuation of medical support with such a device could
lead to the responsibility of the physician (7).

In our retrospective evaluation, it was seen that four patients were
expected to undergo an additional test after apnea test; however,
cardiac death was observed in these patients. Due to this delay,
declaration could not be made to the family and potential organ donors
were lost. In our evaluation, organ transplantation was not accepted by
the relatives of 98 cases. In non-donors, the period between brain death
and cardiac death was determined to be at least 1 hour, maximum
116 hours and mean 29.56 hours. Although the financial burden of 98
brain-dead patients with a mean of 29.56 hours of care could not be
calculated, it can be regarded as futile. Karasu et al. (8) reported that
43 non-donor patients had lived for a mean of 2.5 days and continued
life support in case their relatives change their minds. In addition, they
stated that they had continued life support since relatives of patients
did not allow life support to be discontinued before 2012. In our study,
we identified 11 cases before 2012 and we found that five of them were
started vasopressors.

In our study, we determined that 35 non-donor patients were started
vasopressor agent after the family interview. Although the reason
for the failure to discontinue life support could not be reached from
our records, we have seen that one patient in 2011 and 11 patients
in 2012 underwent CPR. A study showed that physicians and nurses
who believe that life support should be maintained in these cases is
13.4% and 20.1%, respectively. In the same study, it was revealed that
11.2% of physicians did not believe that the brain-dead cases had
died legally (9). The main reason for the continuation of life support
by health care workers may be that medical law is not included in
medical education and health workers cannot get enough support
from the institutions. When this is the case, it will be reasonable to
apply to the organ transplant management of the hospital. Health
workers should be encouraged to participate in the trainings provided
by the Ministry of Health and the lack of information should be
avoided. It should also be kept in mind that healthcare professionals



are individuals and may have concerns about discontinuing life
support due to their religious, conscientious, and social presence
as well as their professional personality. Therefore, all health care
workers responsible for patient care should also be supported in this
direction.

Relatives of patients who cannot comprehend the definition of brain
death hope that their patients can return to life and therefore they
are reluctant to decide to discontinue medical support. Intimate early
communication with the relatives of the patients can overcome this,
however, relatives of patients who are difficult to communicate and
who are in a state of denial in addition to the unwillingness of health
workers to discontinue life support lead to occupation of beds by non-
donor cases. This situation prevents the intensive care conditions from
being used by intensive care patients. The lack of confidence in the
existing legislation and the decision to interrupt the medical support in
non-donor cases and the decision on who to make this decision is not
being explicitly stated increases the doubts about this issue (10).

Conclusion

Considering the necessity of rational use of intensive care beds in our
country and the high cost of medical support, we think that the legal
arrangements that will allow us to discontinue medical support that is
useless in non-donor cases and to direct the life supporting devices to
the waiting patients should be implemented rapidly.

Ethics Committee Approval: The study was approved by the Ethics
Committee of istanbul Training and Research Hospital with the decision
number 23/06/2017-1018.

Peer-review: Externally peer-reviewed.

Ceylan et al. Whom Should We Treat?

Author Contributions: Concept - I.C.; Design - i.C., S.S.; Supervision - V.E;
Data Collection and/or Processing - S.S., S.B.; Analysis and/or Interpretation -
I.C.; Literature Search A.T.; Writing Manuscript - I.C., S.S.; Critical Review - V.E.

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. Cil O, Gorkey S. Beyin olimu kriterlerinin tarihsel gelisimi ve kadavradan
organ nakline etkisi. Marmara Tip Dergisi 2014; 7: 69-74.

2. Hakeri H. Organ ve doku nakli ve hukuki sorunlar. Tip, etik, din, sosyoloji ve
hukuk baglaminda organ nakli, sorunlar ve ¢oziim 6nerileri sempozyumu;
2014 Mayis 9; Malatya, Tuirkiye.

3. Siiren O. Organ ve doku naklinin etik agidan incelenmesi. TBB Dergisi 2007;
73:174-95.

4. (Can F. Organ bagisinda aile onayi tizerine bir gozden gecirme. Nesne Psikoloji
Dergisi 2017; 5: 131-49.

5. Kirakh C, Ucar ZZ, Anil AB, Ozbek i. Yogun bakimda beyin 6limii kesin tani
stiresinin kisalmasinin organ bagisi oranlarina etkisi. Yogun Bakim Dergisi
2011; 1: 8-11.

6. Gorgili U. islam hukuku agisindan yasam desteginin sonlandiriimasi. tip,
etik, din, sosyoloji ve hukuk baglaminda organ nakli, sorunlar ve ¢ozim
onerileri sempozyumu; 2014 Mayis 9; Malatya, Turkiye.

7. Hakeri H. Tip Hukuku. 10. Baski. Ankara: Seckin Yayincilik; 2015.

8. Karasu D, Yilmaz C, Karaduman I, Cinar YS, Buyiikkoyuncu N. Beyin 6lumi
olgularmin retrospektif analizi. Yogun Bakim Dergisi 2015; 6: 23-6.

9. Tepehan S, Elmas I. Beyin 6limii tanisi almis hastalarda tibbi destegi kesme
karari ve bu konudaki yetki sorunu. Bakirkoy Tip Dergisi 2016; 12: 207-12.

10. Tepehan S, Elmas I. Tiirkive’de beyin 6liimii tanisina giiven sorunu ve organ
bagisina yansimlari. Yogun Bakim Hemsireligi Dergisi 2014; 18: 8-14.

147



Case Report/Olgu Sunumu

x5 Mm] Address for Correspondence/Yazisma Adresi: Biisra Yaprak Bayrak, Kocaeli University Faculty of Medicine, Department

148

istanbul Med J 2019; 20(2): 148-51
DOI: 10.4274/imj.galenos.2018.43765

Cyto-Histopathological Findings of Myofibroblastoma of the

Breast: A Case Report
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ABSTRACT

0z

Myofibroblastoma of the breast is a rare mesenchymal tumor,
probably originating from stromal fibroblasts. In this case
report, cyto-histopathological findings of myofibroblastoma of
the breast are discussed.

A 68-years-old male patient was admitted to our clinic with
a rapidly growing, painless mass in the breast. Radiological
examination revealed a mobile, solid mass resembling to
fibroadenoma. Fine needle aspiration revealed spindle
cell clusters with fibrous stroma and a clear background.
Hypocellular aspirates demonstrated neoplastic cells with
cyanophilic cytoplasm and mild/moderate pleomorphism,
and naked elongated nuclei including fine granular chromatin,
nuclear groove and inclusion. The lesion was reported as
“benign spindle cell neoplasm”. Tru-cut biopsy revealed short
fascicules composed of uniform benign spindle cells with
hyalinized collagen bands accompanied by mast cells and
patchy lymphoid infiltration. Immunoreactivity was positive
with CD34, smooth muscle actin (SMA), desmin and vimentin,
but negative with CD117, CD10, Epithelial Membrane Antigen,
S-100, pan-cytokeratin and p53. This case was reported as
“classic variant of myofibroblastoma”, and the patient was
operated in another clinic. There was no recurrence during
follow-up.

Myofibroblastoma is a rare, benign mesenchymal tumor,
usually seen in the breast parenchyma. While the tumor is
diagnosed based on the fibro-myofibroblastic differentiation
characteristics, other tumors and tumor-like spindle cell
lesions should also be kept in mind. The cytological features of
22 cases in the literature were similar. Aspirates are generally
hypercellular with mild-moderate pleopmorphism, nuclear
groove and inclusions. Histopathology shows positivity for CD34,
vimentin, desmin and SMA. Clinical/radiological characteristics
and atypia, growth pattern, mitosisand immunohistochemistry
should all be evaluated together. Cytomorphology may be the
first step in diagnosis; however, immunohistochemical studies
should not be ignored in differential diagnosis.

Keywords: Fine needle aspiration cytology, breast,
histopathology, myofibroblastoma

Memenin myofibroblastomu sik rastlanmayan, olasilikla
stromal fibroblastlardan kaynaklanan mezenkimal bir
timordur. Bu olguda myofibroblastomun sito-histopatolojik
bulgulari tartisiimaktadir.

Altmis sekiz yasinda erkek hasta memede hizla biyiyen
agrisiz kitle nedeniyle klinigimize basvurdu. Muayenede tespit
edilen mobil, sert kitlenin radyolojik olarak fibroadenoma'’ya
benzedigi diisiiniildii. ince igne aspirasyonunda temiz arka
planli, fibroz stromali igsi hiicre kiimeleri goriildi. Hiposelller
aspiratlarda hafif-orta pleomorfizm gosteren, siyanofilik
sitoplazmali, ¢iplak elonge niikleuslu, niikleer centik, inkltizyon
iceren, ince graniler kromatinli neoplastik hiicreler dikkati
cekti. Lezyon “benign igsi hiicreli neoplazm” olarak raporlandi.
Tru-cut biyopside hyalinize kollajen bantlar arasinda uniform,
benign igsi hiicrelerden olusan, mast hiicreleri ve yama tarzi
lenfoid infiltrasyonun eslik ettigi kisa fasikiiller izlendi. CD34,
smooth muscle aktin (SMA), desmin, vimentin ile pozitif, CD117,
(D10, epitelyal membran antijen, S-100, pansitokeratin, p53
ile negatif reaksiyon gosterdi. Bu bulgularla “myofibroblastom”
olarak raporlandi. Hastanin istegiyle dis merkezde eksizyon
yapildi. Takiplerinde rekiirrens izlenmedi.

Myofibrolastom genelde meme parankiminde gorilen, nadir,
benign mezenkimal timordir. Tumortn fibro-myofibroblastik
differansiasyon ozelligine bagli olarak tani konulurken, diger
timor ve benzeri igsi hiicreli lezyonlar akilda bulundurmalidir.
Literatirdeki 22 olgunun sitolojik ozellikleri benzerdir.
Aspiratlarda ntikleer ¢centik/inkltizyonlar bulundurabilen hafif-
orta pleomorfik igsi huicreler goriiliir. Histopatolojisinde CD34,
vimentin, desmin ve SMA pozitiftir. Klinik/radyolojik ozellikler
ve atipi, bliylime paterni, mitoz, imminohistokimyanin hepsi
beraber degerlendirilmelidir. Tanida ilk asama sitomorfoloji
olabilir ancak imminohistokimyasal calismalar ayrimsal
tanida goz ardi edilmemelidir.

Anahtar Kelimeler: ince igne aspirasyon sitolojisi, meme,
histopatoloji, myofibroblastoma
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Introduction

Myofibroblastoma of the breast is a rare mesenchymal tumor,
probably originating from stromal fibroblasts. Although it is actually
defined in males, it can affect both sexes (1,2). In recent years, the
morphological spectrum of myofibroblastoma of the breast has
widened considerably and has been seen in different unusual variants
such as epithelioid, cellular, fibrous, deciduoid-like, lipomatous, myxoid
and infiltrating (2,3). Myofibroblastoma has similar morphological,
immunohistochemical and cytogenetic findings with spindle cell lipoma
and cellular angiofibroma (4). Although there are rare cytological
definitions of many isolated patients, the role of cytopathology and
histopathology in the preoperative diagnosis of myofibroblastoma has
not been established yet (3).

In this case report, we aimed to reveal the cyto-histopathological
findings of myofibroblastoma of the breast in a 68-year-old male patient
and to discuss special cytological definitions with immunohistochemical
criteria in preoperative differential diagnosis.

Case Report

A 68-year-old male patient with multinodular goiter was admitted to
our clinic for a rapidly growing, painless mass in the last month. Physical
examination showed a mobile, hard massin the right breast parenchyma.
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Figure 1. Cytopathological smears of breast sample (Papanicolaou, a: x200, b and c: x400)
1a. Spindle cells with narrow eosinophilic cytoplasm intermingled with extracellular matrix material

1b. Individually dispersed spindle cells with pseudo-inclusion and oval nuclei

1c. Cohesive cell cluster with fine granular chromatin and without nuclear pleomorphism

Figure 2.
(hematoxylin&eosin, x200). Uniform, large spindle cells without mitotic
activity and necrosis that were arranged in fascicles and separated by
hyalinized collagen bands without ducts or lobules

Histopathological appearance of myofibroblastoma

Bayrak et al. Myofibroblastoma of the Breast

There were no nipple and skin changes, and axillary lymph nodes.
Ultrasonography revealed a 4x5 cm, well-circumscribed, hypoechoic
solid nodule located in the retro-areolar area of the right breast,
radiologically resembling a fibroadenoma. Fine needle aspiration (FNA)
was performed by a radiologist. Alcohol-fixed smears were prepared and
rapidly stained with Papanicolaou stain. Breast specimen obtained by
was examined by a pathologist. Cytopathological smears showed loosely
structured fibrous stromal spindle cell clusters with a clean background
without necrosis or inflammation (Figure 1a). Hypocellular aspirates
demonstrated neoplastic cells with cyanophilic cytoplasm and mild/
moderate pleomorphism, and naked elongated nuclei including fine
granular chromatin, nuclear groove and inclusion (Figure 1b and 1c). No
mitosis was observed. In light of these findings, the lesion was reported
as “benign spindle cell neoplasm” and Tru-cut biopsy or excision was
recommended for histopathological evaluation. Ultrasonography-guided
Tru-cut biopsy was performed and short fascicules composed of uniform
benign spindle cells with hyalinized collagen bands accompanied by
mast cells and patchy lymphoid infiltration were observed (Figure 2).
Tumor cells showed positive reaction with CD34 (Figure 3), smooth
muscle actin (SMA) (Figure 4), desmin (Figure 5), vimentin (Figure 6), and
negative reaction with CD117 (Figure 7), CD10, epithelial membrane
antigen EMA, S-100, pan-cytokeratin (Figure 8) and p53.
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Figure 3. Positive immunohistochemical profile of myofibroblastoma
case for CD34 (x200)

149



istanbul Med | 2019; 20(2): 148-51

- — - —— - - — ,o——
, ,_’:f.‘\'&( '4;,._ 5 o ¥ . ) el )-. & L L
D

-~
: ‘ e ¥ L ® » « ; ; 0
Az g e AR B AN S v - g T S P i 28 /‘ %
) od » ®, ’ - s .
» \ "~ s ~ Sen "P 2P *
6 o o> £ > ey
+ i o’ “"‘r S N 13 o L~
“ ™ » o :'0 & ': At = ', 3 S Ve
LB - S » ¢t o’ 5l
e ‘ e o A * =" L Y-
l’*’ Y . 3 ) - - 'J sl ) - .
a0 e LY . - g a
® L) s :~ ) 2 “.
- T N A2 @ -
] - i ‘l. - "‘ ‘0 : \“ .-
’ " o S € R RN 3 =
, i3 i o .5 > S
s 50,4 >% P “'-(g. = X -
.4 N Y " -
v M TR N B ss s
P v i A £ . E ; ¥ \o, i i‘ © e -
) s LV 2 Tl ] 2 , 2 “O. C i'w‘
o\ ZUEERNEY ! R T O S Y v
e < - S T AR ) - -m v PP /]
G Py PO oS Bt Y S i ) ML o O . A S
Figure 4. Positive immunohistochemical profile of myofibroblastoma Figure 7. Negative immunohistochemical profile of myofibroblastoma
case for Smooth Muscle Actin (x200) case for CD117 (x200)

Figure 5. Positive immunohistochemical profile of myofibroblastoma

e A Figure 8. Negative immunohistochemical profile of myofibroblastoma

case for pan-cytokeratin (x200)

Discussion

Myofibroblastoma is a rare, typically slow-growing, well-circumscribed,
mobile, benign mesenchymal spindle cell tumor, which is usually seen in
breast parenchyma, and therefore may be confused with fibroadenoma
in physical examination and mammography. Clinicopathological
discrimination was first made by Wargotz et al. (5). It is most commonly
seen in postmenopausal women and elderly men. Seventy cases have
been reported in the literature since 2008 (6). However, since wide
morphologic and immunohistochemical spectrum due to the fibro-
myofibroblastic differentiation of this unusual prototypic tumor,
pathologists should be aware of the differential diagnosis.

Figure 6. Positive immunohistochemical profile of myofibroblastoma

case for vimentin (x200) When any spindle cell lesion was detected cytologically or
histopathologically in the breast, spindle cell metaplastic carcinoma,
All antibodies used in the immunohistochemistry device (Leica bond-  malignant phyllodes tumor as well as fibromatosis, spindle cell lipoma,

mix; Leica Biosystems, Newcastle, United Kingdom) were obtained
from Leica Biosystems (Newcastle, United Kingdom). Accompanied by
morphological and immunohistochemical findings, this breast tumor
was reported as “myofibroblastoma, classical variant”. The mass excision
was performed at an external center upon request of the patient. No
recurrence was observed in the patient for three months.

which may contain similar genetic abnormalities and histological
features, scar, postoperative spindle cell nodule, myofibroblastoma,
pseudoangiomatous stromal hyperplasia (fascicular type), leiomyoma,
adenomyoepithelioma, nodular fasciitis, solitary fibrous tumor,
inflammatory myofibroblastic tumor, peripheral nerve sheath tumor,
smooth muscle tumors, primary sarcoma, metastatic sarcoma,
Verbal and written informed consent was obtained from the patient  metastatic spindle cell carcinoma and metastatic malignant melanoma
who participated in this study. should be kept in mind in the differential diagnosis (7).
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Spindle cell carcinoma in a spindle cell cluster containinga small number
of epithelial components (glandular, squamous) with chondroid,
osseous heterologous elements and obvious ductal carcinoma in situ
may be confused with long and broad fascicular fibromatosis, which
is clinically and radiologically mixed with carcinoma, consisting of
benign spindle cells that extend into the surrounding fat and glandular
parenchyma and invade breast ducts and lobules, and express nuclear
[-catenin. Nodular fasciitis is a hypercellular, “spindle cell tissue culture”
like, fast growing, well-circumscribed, superficial mass consisting of
short fascicles and whorls with high mitotic index, stromal myxoid
appearance, extravasated erythrocyte, lymphoid clusters and cells with
variable collagen accumulation. Postoperative spindle cell nodule is a
benign mesenchymal lesion composed of myofibroblastic spindle cells
with mild/medium nuclear pleomorphism, small vessel proliferation,
hemosiderin-laden macrophages, foamy cells and lymphocytes. There is
no surgical history in inflammatory myofibroblastic tumor and marked
inflammatory infiltration is observed (7).

Various patterns can be observed histologically (2). The classic type is
seen as a well-limited tumor with no real capsule and it has various
variants. They can be referred as cellular variant (cell stroma ratio is
higher than classic), collagenous variant (containing marked stromal
collagen in less cellularity), infiltrative variant (tumor infiltrating normal
breast duct, lobules and fat tissue, and having irregular margin), myxoid
variant (with myxoid stroma), lipomatous variant (with primary fat
tissue component), decidual variant (solid/trabecular nests of cells with
large wide cytoplasm), and epithelioid variant (consisting of cells with
epithelioid appearance (forming clusters, cords, alveolar groups and
linear sequences) that can be confused microscopically with invasive
lobular carcinoma).

Cytology, histopathology and immunohistochemistry are very helpful
for accurate diagnosis in myofibroblastoma (8). In this study, we
also demonstrated the cyto-histopathological findings of a breast
myofibroblastoma with morphological findings. As in all cases in the
literature, immunohistochemical findings of this tumor were positive
for CD34 and vimentin (9). Desmin and SMA markers were also positive,
as was the case in most cases. Pan-cytokeratin EMA, S-100 and CD117
markers, which were generally negative, were also negative in our case.
CD10, which was positive in very few cases, was negative in this case
(9). Due to the rarity of myofibroblastoma, preoperative diagnosis of
cytology has still not been established. The FNA cytological features of
the 22 cases in the literature are basically similar and consist of single
and cluster benign spindle cells (9). Although most of the aspirates
were hypercellular, aspiration of our case was hypocellular. There was
no significant nuclear atypia in our case, there was mild to moderate
pleomorphism and nuclear grooves and inclusions as seen in some
cases (9,10). As a result of FNA, we diagnosed “benign spindle cell
neoplasm” as in most cases. The differential diagnosis of classical type
myofibroblastoma involves spindle cell tumors and tumor-like lesions.
They originate primarily from the breast parenchyma (9). Spindle and
epithelial cells should be considered together in the evaluation of
spindle cell lesions. Clinical and radiological features, as well as the
presence and degree of atypia, growth pattern, mitotic activity and
immunohistochemical examination should all be evaluated together
(11). Spindle cell/mesenchymal lesions should not be diagnosed as

Bayrak et al. Myofibroblastoma of the Breast

malignant unless there are large number of mitotic figures and atypical
and prominent pleomorphism (9). In the absence of these features,
histopathological evaluation can eliminate the suspicions in cytology. In
our case, benign spindle cells forming hyalinized collagen bands in the
stroma were helpful in the diagnosis.

Conclusion

The first step in the approach to spindle cell lesions can be
cytomorphology, however, immunohistochemical studies should not be
ignored in the differential diagnosis of myofibrolastoma.
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ABSTRACT

0z

Lymphatic injury is common in surgical procedures, but only
1-11% of cases present with chylous fistula. Although high
volume chylous fistula is a rare condition after liver resection,
serious life-threatening complications such as empyema and
peritonitis secondary to severe mechanical, nutritional and
immunological disorders due to protein loss may accompany
this condition. Here, we report a 58-year-old male patient with
Klatskin tumor (Bismuth-Corlette, 3A) who had high volume
chylous fistula after right hepatectomy. In spite of medical
treatment (fat-free diet, somatostatin) and tube drainage for 4
weeks, daily chylous fistula ranged between 600-1800 cc/day.
Due to the prolonged drainage, low-dose radiotherapy was
applied to the patient. The patient underwent fractionated
radiotherapy protocol at a daily dose of 150 cGy (total 1200
cGy) for 8 days. The drainage decreased to 150 cc on day 1,
than to 50 cc on day 3 and the drain was removed on day 5.
The patient has been under follow up without any problem
for 18 months. Several interventional and surgical multimodal
procedures have been described in the literature for the
treatment of refractory chylous fistulas. There are very few
studies on radiotherapy in the literature. We believe that
low-dose fractionated radiotherapy may be an alternative
treatment modality for refractory cases.

Keywords: Chylous fistula, complication, hepatectomy, liver,
radiotherapy

Lenfatik yaralanma cerrahi girisimler sirasinda siklikla olmakla
birlikte, olgularin %1-17inde siloz fistiil olarak karsimiza
ctkmaktadir. Karaciger rezeksiyonlari sonrasinda yiiksek debili
siloz fisttl nadiren gorilen bir durum olmakla beraber, protein
kaybina bagli olarak ortaya c¢ikan ciddi mekanik, nitrisyonel
ve imminolojik bozukluklar sonucunda ampiyem ve peritonit
gibi yasami tehdit eden ciddi komplikasyonlar tabloya eslik
edebilir.

Burada, 58 yasindaki Klatskin tiimorli (Bismuth-Corlette, 3A)
bir erkek hastamizda yaptigimiz sag hepatektomi sonrasinda
ortaya cikan ylksek debili bir siloz fistil olgusu sunulmustur.
Yapilan 4 haftalik tibbi (yagdan fakir diyet, somatostatin)
tedaviye ve tiip drenaja ragmen ginlik siloz fistulin 600-
1800 cc/giin arasinda degiserek devam ettigi gozlendi.
Siirecin uzamasi nedeniyle, hastaya diisik doz radyoterapi
uygulamasinin yapilmasina karar verildi. Hastaya giinliik 150
Gy fraksiyone dozda 8 giinliik radyoterapi protokolii (toplam
1200 cGy) uygulandi. Uygulama sonrasi 1. gtinde drenaj miktari
150 cc'ye ve sonraki 3 giinde toplam 50 cc'ye indi ve dren
cekildi. Hasta post-operatif 18 aydir problemsiz izlenmektedir.

Literatirde medikal tedaviye direncli siloz fistillerin
tedavisi amaciyla girisimsel ve cerrahi pek cok multimodal
prosedir tanimlanmistir. Tedavide radyoterapi uygulamasi
ile ilgili calismalar ise cok azdir. Olgumuzda uyguladigimiz
dustk doz farksiyonize radyoterapi uygulamasinin tedaviye
direngli olgularda alternatif bir tedavi yontemi olabilecegine
inantyoruz.
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Introduction

Approximately 2.4 liters of lymphatic fluid rich in fat (0.4-6 g/dL) is
absorbed from the intestines and is introduced into the circulation by
lymphatic channels. Sixty to seventy percent of this transport occurs
through thoracic duct. There are immunoglobulins, enzymes, digested
products and leukocytes (400-6800 white blood cell/mL), mostly
lymphocytes, in lymphatic fluid (1).

Chylous fistula was first described in the 17" century after trauma (1).
Lymphatic injury is seen in the neck, thoracic and intraabdominal
surgery, however, only 1-11% of cases present with chylous fistula
(2). Nowadays, it is seen more due to increased number of extended
radical surgeries. In order to be able to call a fistula, the triglyceride
value should be more than 110 mg/dL in the biochemical analysis of
the collected fluid (1,3). Depending on the volume in cases with fistula,
serious complications such as fluid-electrolyte-protein imbalance,
malnutrition, acidosis, impaired immune functions, prolonged hospital
stay and infection may occur (2).

The classical approach in patients with chylous fistulas includes diet
control (high protein, low fat, medium-chain triglyceride diet), fasting,
somatostatin administration, parenteral fluid supplementation and
total parenteral nutrition (1,2,4,5). In case of increased volume of
chylous fistula and prolonged drainage, the risk of morbidity increases
and the stabilization of the patient becomes more difficult. Several
interventional and surgical treatment methods have been described
in the literature for patients refractory to medical treatment (Table 1)
(1,2). Despite all interventions, the surgical approach may also fail in
the treatment of refractory cases with high volume. There are some
studies reporting that approximately half of the patients can die due to
complications (1,2,6).

There are several studies on the development of chylous acid or
chylothorax after radiotherapy or exposure to radiation. However, there
are few studies on the use of radiotherapy in the treatment of chylous
fistula (1,2,5,6).

Here, we present a refractory high volume chylous fistula case that was
successfully treated by radiotherapy, and discuss the topic in the light
of the literature.

Case Report

The serous drainage started on post-operative day 5 in a 58-year-old
male patient who underwent right hepatectomy for Klatskin tumor
(Bismuth-Corlette, 3A) and increased from 300-700 cc to 1100 cc on day
7 with becoming a milky-white fluid rich in fats. Biochemical analysis
of drain fluid confirmed chylous fistula (triglycerides >110 mg/dL). In
spite of medical treatment (fasting, diet, somatostatin and parenteral
fluid therapy) for 4 weeks, daily chylous fistula ranged between 600-
1800 cc/day (Figure 1). There was no improvement despite all the
classical medical treatment modalities. Due to the prolonged drainage,
the radiotherapy treatment protocol was decided to be applied earlier.
Informed consent was obtained from the patient and radiotheraphy
was initiated. The patient underwent an 8-day low-dose fractionated
radiotherapy protocol at a daily dose of 150 cGy (total 1200 cGy) starting
from post-operative day 28 (Figure 2). The drainage decreased to 150 cc
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on day 1, than to 50 cc on day 3 and the drain was removed. Therapeutic
radiotherapy was completed and liver functions of the patient were
normal. He was discharged without any problems and the patient has
been under follow up without any problem for 18 months.

Discussion

Chylous ascites may develop due to traumatic and atraumatic causes.
Intraabdominal tumors (17-57%), anomalies (32%), cirrhosis (11%)
and mycobacterial infections (10%) are the most common atraumatic
medical causes (2,5). Studies have shown that lymph node dissection
and the number of lymph nodes, tumors fed from the superior
mesenteric artery, retroperitoneal tumor invasion, paraaortic region
dissection, surgeon’s experience, radical surgical procedures, chronic
pancreatitis, hypoalbuminemia, neoadjuvant chemotherapy and early
enteral nutrition may play a role in the development of chylous acid
1,2,7).

It is common for the lymphatic structures to be traumatized during
surgical procedures and they recover spontaneously in most cases. There
are very few cases reported after liver surgery. It can be seen especially
after transplantation and major liver surgery. In their study including
516 liver transplantation cases, Yilmaz et al. (3) stated that 24 cases
(4.6%) had chylous acid. In the same study, hypoalbuminemia, presence
of acid, hilar zone dissection and using vessel sealing system have been
reported to increase the risk (3). In a systematic analysis performed by
Weniger et al. (2), chylous acid was observed in 4.7% of liver surgeries,
1-11% of pancreatic surgeries, 1-6.6% of colorectal surgeries and 11.5%
of gastric tumor surgeries with D3 lymph node dissection. The location
of the pathology can be detected by lymphangiography in 75% of
cases (2,8,9). In our case, it was thought that chylous fistula developed
after extensive hilar and lymphatic dissections performed for right
hepatectomy for hilar cholangiocarcinoma. However, no localization
study was performed in our case.

The clinical case series related to the treatment of chylous acid or fistula
are limited and there are no treatment guidelines and algorithms (2).
Most of the chylous fistula cases (77%-100%) recover with the classic
medical approach (1,2,5). We applied the classical approach modalities
in our patient for four weeks, but we failed. Various and more aggressive
modalities are applied in cases with inadequate response to treatment
(Table 1). In addition to the aforementioned treatments for chylous
acid in cases without drain, there are also case seies with intermittent
paracentesis. Diuretics have no place in treatment. Although there were
literature data on the use of orlistat, we did not use it (1,5).

Application of local chemical sclerosing agents and embolization with
lymphangiography are the treatment options that should be considered
before surgery for the refractory cases. Matsumoto et al. (10) treated 8
of 9 cases with lymphangiography. Shunt surgery (Le Veen or Denver) or
ligation of open lymphatic ducts are the other recommended treatment
methods (1,11). In a series of 163 cases with complex oncologic surgical
procedures, Kaas et al. (12) reported that 12 cases (7.4%) had chylous
acid and nine of them recovered with conservative treatment, and that
they applied peritoneovenous shunting in three cases. However, there
are also studies reporting that shunts should be revised frequently and
that 20% of the cases have died (13).
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Table 1. Treatment modalities applied in chylous fistulas
- Enteral nutrition/TPN (Total parenteral nutrition)
- Fat restriction on diet
Medical - Octreotide, 300 pg/day
- Orlistat (Reversible lipaz inhibitor)
- Etilefrine (Sympathomimetic), 120 mg/day
- Paracentesis

- Pleurodesis/Peritoneodesis (Talc, tetracyclin, fibrin glue,
concentrated glucose solution, streptokinase, OK-432...)
- Percutaneous drainage
Interventional - TIPS (Transjugular intrahepatic portosystemic shunts)
- Lymphangiography

- Embolization of lymph ducts (Cysterna chyle
embolization)

- Low-dose radiotherapy application
-Abdominal drainage
) -Pleuroperitoneal shunt
Surgical -
-Peritoneovenous shunt

-Ligation of Cysterna chyle (Open/Laparoscopic)

Figure 1. The chylous fistula volume from the subhepatic drainage varies
between 600-1800 cc per day

Sensitivity of the lymphatic tissue to radiation is known. It is known
that chylous acid may develop due to radiotherapy. On the other hand,
it is also known that edema occurs in the lymphatic tissue primarily,
followed by narrowing of the canals and decrease in lymphatic tissue
size. There are very few publications in the literature on this subject
(1,6,14-18). Dietl et al. (14) achieved successful results with low-dose
radiotherapy in refractory lymphorrhea after vascular interventions in
the inguinal region. Habermehl et al. (15) reported similar results. In
the literature, there are studies reporting that chylous acides due to
celiac lymphoma is treated by radiotherapy (14). It was reported that
chylous fistula developed after gastric cancer surgery with D2 dissection
was successfully treated with low-dose radiation (15). The largest series
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Figure 2. Radiotherapy protocol: The patient underwent an 8-day low-
dose fractionated radiotherapy protocol at a daily dose of 150 cGy (total
1200 cGy) starting from post-operative day 28

of chylous fistulas treated with a radiotherapeutic approach was by
Sziklavari et al. (6) from Germany with 7 cases. The cases in this series
included patients undergoing thoracotomy and lobectomy or wedge
resection. Regarding the operated organ, our case is the first case treated
with radiotherapy in the literature. As a result, we achieved a successful
outcome in our patient with low-dose radiotherapy (Figure 1). On the 5"
day of low-dose radiotherapy, the drainage stopped and the patient has
been under follow up without any problem for 18 months.

Conclusion

High volume chylous fistula is a serious complication with high
morbidity and mortality. In the literature, several interventional and
surgical multimodal procedures have been described for the treatment
of the refractory chylous fistulas. However, there is few data about
radiotherapy in the treatment. We believe that low-dose fractionated
radiotherapy may be an alternative treatment modality for refractory
cases.
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A Case of Choroid Plexus Papilloma with Rare Location
Presenting with Impaired Consciousness
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ABSTRACT

0z

Intraventricular papillary neoplasms originating from the
choroid plexus epithelium are called choroid plexus tumors
(CPT). In pediatric patients. The most common findings in CPT
are seizures, subarachnoid hemorrhage, focal neurological
deficits, hydrocephalus and symptoms of increased
intracranial pressure. A 4.5-month-old, previously healthy girl
was admitted to our Pediatric Emergency Department with
complaints of inadequate nutrition, vomiting and drowsiness
in the last 2 days. The patient was admitted to the pediatric
intensive care unit and saline loading treatment was initiated
due to presumed dehydration caused by inadequate nutrition.
As dehydration-related pathology was not detected, brain
tomography scan was performed for possible cranial pathology
and it revealed increased bilateral lateral ventricular diameters.
As a result of magnetic resonance imaging results, the patient
was diagnosed as having choroid plexus papilloma. After the
shunt was inserted, the patient regained consciousness and
an elective surgery was planned. Inadequate nutrition and
drowsiness are the most common causes of admissions to
pediatric emergency department, and these symptoms are
usually due to dehydration. Cranial pathologies should be
considered in patients who do not respond to fluid loading
treatments and whose laboratory findings and vital signs are
stable. As in our patient, the patients with choroid plexus
papilloma should be evaluated clinically and shunt surgery
should be performed firstly. Timing of surgery should be
decided according to the effect and clinical status.

Keywords: Choroid plexus papilloma, hydrocephalus, impaired
consciousness

Koroid pleksus epitelinden gelisen intraventrikiiler papiller
neoplazilere koroid pleksus ttimorleri (KPT) denir. Cocuk
hastalarda KPT'de en sik goriilen bulgular nobetler, subaraknoid
kanama, fokal norolojik defisit ve hidrosefali ile artan kafa
ici basincain belirtileridir. Oncesinde saghkli oldugu 6grenilen
4,5 aylik kiz hasta, son 2 gtindiir olan beslenme azlig, bir kez
kusma ve sonrasinda gelisen uykuya meyil sikayeti ile cocuk acil
servisimize basvurdu. Hasta pediatri yogun bakim tnitesine
yatinhp on planda beslenememeye bagli dehidratasyon
dustintlerek serum fizyolojik yiikleme tedavisi baslandi.
Yapilan tetkiklerde dehidratasyona ait patoloji gozlenmemesi
tizerine olasi kraniyal patolojiler agisindan cekilen bilgisayarli
beyin tomografisinde bilateral lateral ventrikiiler caplarinin
normale gore artmis oldugu gorildi. Bunun tzerine cekilen
manyetik rezonans goriintiileme sonuglari neticesinde hastaya
koroid pleksus papillomu tanisi konuldu. Sant takildiktan
sonra hastanin bilinci agildi, ileri donemde elektif sartlarda
operasyon planlandi. Beslenme azligi ve uykuya meyil
sikayetinin cocuk acil servisine en sik basvurulardandir ve bu
semptomlar genellikle dehidratasyona baglidir. Sivi yiikleme
tedavilerine yanitvermeyen, laboratuvar ve vital bulgulari stabil
olan hastalarda mutlaka kraniyal patolojiler distunulmelidir.
Bizim hastamizda oldugu gibi koroid pleksus papillomu tanisi
konulan hastalarin klinik durumu degerlendirilerek 6ncelikle
hastalara sant takilmasi gereklidir. Sonrasinda etki ve klinik
duruma gore cerrahi tedavinin ne zaman yapilacagina karar
verilmelidir.

Anahtar Kelimeler: Koroid pleksus papillomu, hidrosefali,
biling bulanikhigi
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Introduction

Choroid plexus is an epithelial tissue localized in the ventricles and
secretes cerebrospinal fluid (CSF). Intraventricular papillary neoplasms
originating from this epithelium are called choroid plexus tumors
(CPT) (1). The most common symptoms of CPT in pediatric patients are
hydrocephalus, signs of increased intracranial pressure (IICP), seizures,
subarachnoid hemorrhage or focal neurological deficits (2). These
tumors constitute 0.4-0.6% of all brain tumors. Fifty percent of the CPTs
are localized in the lateral ventricle, 40% in the fourth ventricle and 5%
in the third ventricle (1). As a result of meta-analyzes of cases published
until 1998, it was seen that 45% of the papillomas were diagnosed in the
first year and 74% were diagnosed in the first 10 years (3). In this case
report, it was aimed to draw attention to choroid plexus papilloma (CPP)
by presenting a rare CPP located in the third ventricle that was detected
in a 4.5-month-old girl following admission for impaired consciousness.

Case Report

A 4.5-month-old, previously healthy girl was admitted to our Pediatric
Emergency Department with complaints of inadequate nutrition,
vomiting and drowsiness in the last 2 days. Her body temperature was
36.7 °C, and heart and respiratory rates were within normal limits
according to age. There was no abnormality in blood pressure. On
physical examination, her general condition was poor and she was
stuporous. The patient did not respond to the verbal stimulus and had a
response to painful stimuli. Her skin was pale and mucous membranes
were dry with decreased turgor. Other system examinations were normal.
The patient was immediately hospitalized in pediatric intensive care unit
and saline loading therapy was initiated due to presumed dehydration
caused by inadequate nutrition. Blood gas analysis, complete blood
count and biochemical tests were within normal ranges according to
age. As there was no change in consciousness after fluid treatment, the
blood pressure was within normal limits and there was no dehydration-
related pathology. Imaging was planned for possible cranial pathologies.
Because the anterior fontanel diameter was not appropriate for
ultrasonography (USG), brain computed tomography (CT) was performed
and it was seen that bilateral lateral ventricular diameters were increased
compared to normal. In the magnetic resonance imaging (MRI) of the
brain, an isointense, multilobulated mass lesion that was located in the
third ventricular floor and was extending inferiorly along the cerebral
aqueduct on unenhanced sagittal T1-weighted image (Figure 1a). There
was a homogenous contrast enhancement on enhanced sagittal T1-
weighted image (Figure 1b). At the same time, the third ventricle and
lateral ventricles were enlarged on the coronal T2-weighted image
(Figure 2). The diagnosis of CPP was made by MRI results. The patient
underwent a shunt surgery for hydrocephalus at an external healthcare
center and the patient regained consciousness. Follow-up was planned
for the patient and future elective surgery was decided. Informed
consent was obtained from relatives of the patient.

Discussion

CPP is a rare congenital tumor of neuroectodermal origin in children
and adults (4). Choroidal plexus tumor was classified as grade 1, 2 and
3 by World Health Organization, and they were named as CPP, atypical

Unal et al. Choroid Plexus Papillom

Figure 1. a) At Sagittal T1WI, isointens multilobulated mass, located at
the base of third ventricle and extending down along the aquaductus
cerebri b) After administration of contrast medium, heterogeneous
enhancement was noted

Figure 2. At coronal T2WI; marked dilatation 3. and lateral ventricles

CPP, and choroid plexus carcinoma, respectively (5). Due to mechanical
obstruction, hydrocephalus in CPTs is frequently caused by the spread
of the mass and excessive secretion of CSF. As in our case, clinical
findings in CPTs, especially in papillomas, are always associated with
accompanying hydrocephalus. The symptoms of these tumors include
head enlargement, bulging fontanelle, papilledema, diplopia due to
paralysis of 6™ cranial nerve, seizures, ataxia, nausea/vomiting, motor
and sensory disorders, restlessness and disturbances of consciousness
(1). Our patient had inadequate nutrition, impaired consciousness,
vomiting and drowsiness. As the fontanel does not close in children
under one year of age, symptoms due to IICP are slower and it may
present as inadequate nutrition as in our patient.

Differential diagnosis is very important for follow-up and appropriate
treatment. The diagnosis of brain tumors can be made by CT, but MRI
is the gold standard for treatment planning and follow-up. In CT, CPPs
appear iso- to hyperdense in the intraventricular area and sometimes
include microcalcifications (6). Bilateral lateral ventricular diameters
were larger than normal in CT scan of our patient. The lesion shows
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homogeneous isointensity on T1-weighted images and hyperintensity
on T2-weighted images in MRI, as in our patient (5).

The first treatment option is surgery. Postoperative radiotherapy is
recommended if the patient has undergone subtotal excision and the
patient is over 3 years of age. Radiotherapy is not recommended in
patients younger than 3 years of age because it may cause neurological
complications in the developing brain (1). The patient had undergone
shunt operation because of hydrocephalus detected in her CT scan.
Because of the small size of the tumor and good prognosis of the patient,
no additional surgical intervention was performed and radiotherapy
was not applied since our patient was under 3 years of age.

The factors associated with prognosis in CPP are symptoms, the size
and the location of the tumor (5). In CPP, 1,5-year survival rates were
reported as 90%, 81% and 71%, respectively (7).

Conclusion

Inadequate nutrition and drowsiness are the most common causes of
admissions to Pediatric Emergency Department and are usually due to
problems, such as dehydration, which can be solved by rapid treatment
in the emergency department. Etiologic evaluation must be performed
before initiating fluid therapy in patients without signs of dehydration.
Cranial pathologies should be considered in the differential diagnosis
in patients who do not respond to fluid loading treatments and who
has persistent impaired consciousness despite stable laboratory findings
and vital signs. Transfontanelle USG or cranial CT should be performed
according to the fontanel diameter in these patients and MRI should
be performed to clarify the diagnosis and follow-up the patient if a
pathology is detected.
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Neurotoxoplasmosis in a Patient with Acquired
Immunodeficiency Syndrome: Magnetic Resonance and
Magnetic Resonance Spectroscopy Findings

Edinsel iImmiin Yetersizlik Sendromlu Hastada Norotoksoplazmozis: Manyetik
Rezonans ve Manyetik Rezonans Spektroskopi Bulgulari
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ABSTRACT

0z

Human immunodeficiency virus (HIV) infection and acquired
immunodeficiency syndrome (AIDS) is an important public
health problem. In recent years, opportunistic infections
that can develop in patients with AIDS are rapidly diagnosed
by imaging modalities. A 31-year-old HIV-positive male
patient presented with fever, headache and progressive
bilateral muscle weakness. Magnetic resonance imaging (MRI)
revealed multiple mass lesions with peripheral edema. In MR
spectroscopy (S), lactate-lipid peak was detected. Hemorrhagic
transformation was observed in some lesions in control brain
MRI. Here, we aimed to present MRI and MRS findings of a
patient with neurotoxoplasmosis and to demonstrate that

insan immiin yetmezlik viriisii (HIV) enfeksiyonu ve edinsel
immiin yetmezlik sendromu (AIDS) énemli bir halk sagligi
sorunudur. Son yillarda, edinsel immiin yetersizlik sendromlu
hastalarda gelisebilen firsatci enfeksiyonlar, gortintiileme ile
hizli bir sekilde tani almaktadir. Otuz bir yasinda bir HiV-pozitif
hasta; ates, bas agrisi ve ilerleyen iki tarafli kas giicstizligu ile
basvurdu. Manyetik rezonans gortintiilemede (MRG) odemi
de bulunan cok sayida kitle lezyonu izlendi. Lezyonlarin MR
spektroskopisinde (S), laktat ve lipit piki tespit edildi. Kontrol
beyin MRG'de bazi lezyonlarda hemorajik transformasyon
gozlendi. Bu yazida, bir norotoksoplazmozis hastasinin MR ve
MRS gortintiileme bulgularini sunmak ve takip-tedavi sirasinda

hemorrhagic transformation may develop during follow-up

and treatment.

Keywords: AIDS, cerebral
resonance spectroscopy

toxoplasmosis,

Introduction

Toxoplasma gondii is an intracellular protozoan that causes central
nervous system involvement in patients with human immunodeficiency
virus (HIV) infection or acquired immunodeficiency syndrome (AIDS).
Toxoplasma is transmitted by oral or transplacental route (1). Acute
infection is usually asymptomatic. Neurotoxoplasmosis is caused by the
reactivation of latent infection in the brains of immunocompromised
patients with a CD4+ T lymphocyte count of less than 200 cells/uL (2,3).
The clinical presentation most commonly includes headache, fever,
hemiparesis, intracranial mass, and cranial nerve palsy (4). In addition to
the brain, lung, heart and skeletal muscle involvement can be seen. Today,
early diagnosis of HIV infection and opportunistic infection prophylaxis
in patients with AIDS has reduced the frequency of neurotoxoplasmosis.
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We present magnetic resonance imaging (MRI) and MR spectroscopy (S)
findings of a patient with neurotoxoplasmosis.

Case Report

A 31-year-old male patient admitted to emergency department of our
hospital in December 2017 with complaints of fever, headache, vomiting,
blurred vision and progressive bilateral weakness. Regarding medical
history and laboratory findings of the patient, AIDS was diagnosed in the
emergency department. Laboratory data showed reactive HIV antibodies
and HIV-RNA was 1.109.000 copies/mL. An absolute CD4 count was 8 cells/
mm?. Brain MRI was performed at 1.5 Tesla (Signa Excite HD; GE Medical
Systems, Milwaukee, WI, USA) with an 8-channel head coil due to fever
and neurological symptoms. MRI showed T2-FLAIR hyperintense lesions
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with edema in the centrum semiovale, basal ganglia, corticomedullary
junction and cerebellum (Figure 1). In addition, a ring-enhancing
lesion in the cerebellum was also observed in contrast-enhanced MRI
(Figure 2). MRS (single voxel, short TE) was performed for the cerebellar

Figure 1a. Axial T2-FLAIR images showing hyperintense lesions with
edema in the cerebellum

Figure 1b. Axial T2-FLAIR images showing hyperintense lesions with
edema in the basal ganglia

Figure 1c. Axial T2-FLAIR images showing hyperintense lesions with
edema at the corticomedullary junction and in the centrum semiovale
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lesion. Point resolved spectroscopy sequence (PRESS) with short echo
time was used. PRESS parameters were TR/TE=2000/32 ms; NEX=128
and voxel volume=1 mL. MRS revealed Choline (Cho) reduction at 3.19
ppm, creatinine reduction at 3.04 ppm and N-acetylaspartate (NAA)
reduction at 2.00 ppm, and increased lipid-lactate (Lip/Lac) at 1.33 ppm.

Figure 2. Axial contrast-enhanced T1W images showing a ring-enhancing
lesion in the cerebellum

Figure 3. Magnetic Resonance Spectroscopy (single voxel, PRESS; TR/TE/
NEX=2000 ms/32 ms/128); reduced choline (3.19 ppm), creatinine (3.04
ppm) and N-acetyl aspartate (2.00 ppm), increased lipid-lactate peak
(1.33 ppm)

Figure 4a. Axial T1W image showing hemorrhagic transformation
developed in the cerebellum
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Figure 4b. Axial TIW image showing hemorrhagic transformation
developed in the basal ganglia

Figure 5a,b. Axial T2-FLAIR image of the patient on admission

Figure 5c¢,d. Axial T2-FLAIR image of the patient during treatment period

In our patient, MRS demonstrated Lip/Lac peaks compared to healthy
brain parenchyma (Figure 3). Brain biopsy could not be performed.
Neurotoxoplasmosis was suspected with clinical and MRI findings.
Antiviral, antiparasitic and anti-edema treatment was initiated. In
control MRI, TTW hyperintense, T2W hypointense areas compatible with
early subacute hemorrhage developed in some lesions (Figure 4). The
patient had no history of thrombocytopenia, hemorrhagic diathesis and
trauma. In the second control brain MRI, the number and size of the
lesions decreased and the clinical improvement was observed during
this period (Figure 5). In this case report, consent was obtained from the
patient to present the case.

Discussion

Neurotoxoplasmosis is an important diagnosis in HIV-positive patients.
Neurotoxoplasmosis in patients with AIDS is due to the reactivation of
acquired infection as immunity decreases when CD4 count is less than
200/uL (5). In patients with suspected neurotoxoplasmosis, it is necessary
to define bradyzoites in brain tissue and to determine toxoplasma
gondii DNA in the cerebrospinal fluid with polymerase chain reaction
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test to confirm the diagnosis. However, in patients with suspected
neurotoxoplasmosis, treatment precedes the diagnosis and brain MRI
and MRS provide valuable information for toxoplasma encephalitis (6).
In brain MRI, multiple ring enhancing lesions with edema and mass
effect at the corticomedullary junction of frontal and parietal lobe,
centrum semiovale and basal ganglia in patients with AIDS are diagnostic
for neurotoxoplasmosis. Ring enhancing lesions in brain MRI can be
seen in abscess, glioblastoma, tuberculoma, metastasis and radiation
necrosis (7,8). The eccentric target sign is considered pathognomonic
for neurotoxoplasmosis (9). In MRS, neurotoxoplasmosis is generally
associated with an increase in Cho and decreases in NAA along with
the presence of lactate-lipid peaks. Gupta et al. (10) reported that MRS
could provide information about definitive diagnosis, especially in brain
abscess and parasitic infection, when combined with diagnosticimaging.
Follow-up MRI should be used for the evaluation of response to medical
treatment. In our case, we detected hemorrhagic transformation in
follow-up MRI.

Conclusion

We report MRI and MRS findings of neurotoxoplasmosis in an HIV-
positive patient. When neurotoxoplasmosis is suspected in a patient
with AIDS with ring enhancing lesions with edema in brain MRI, medical
treatment should be performed at the earliest. The presence of lactate
and lipid peak in MRS in addition to brain MRI supports the diagnosis of
neurotoxoplasmosis in suspected patients with AIDS.

Informed Consent: Informed consent was obtained from the patient to
present the case.
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ABSTRACT

0z

Spinal thoracic empyema is a complicated, important spinal
pathology that is seen sporadically or following surgery or
trauma. In this report, we aimed to present a case with spinal
thoracic empyema following epidural injection and to draw

attention to this rare etiologic cause.

Keywords: Epidural injection, myelopathy, thoracic empyema

Introduction

In recent years, different complications due to widely applied spinal
epidural injections can be seen. In this report, we present a thoracic
empyema case with paraparesis and a previous history of spinal epidural
injection.

Case Report

A 46-year-old male patient presented with complaints of numbness and
weakness of the legs, and urinary incontinence. The patient stated that
low back pain and numbness started about 3 months ago and that his
complaints increased over the last 20 days. From the patient’s medical
history, it was learned that he was hospitalized due to neck pain for seven
days in an algology service of another hospital approximately one year
ago and underwent spinal epidural injection. The patient said that he
did not benefit from this treatment, which was repeated once in every 15
days for a total of 4 times. His past medical history revealed that he had
kidney stones and hypertension, and he had sequelae in his right lower
extremity due to traffic accident at the age of 12 years. His family history
was unremarkable except spinal muscular atrophy in the medical history
of his brother. There were night sweats and about 10 kg of involuntary
weight loss in the last 3 months. Neurological examination revealed
3/5 motor strength in bilateral lower extremity, positive Babinski reflex
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Spinal torakal ampiyem cerrahiye, travmaya bagli ya da
sporadik olarak ortaya cikan, komplike, énemli bir spinal
patolojidir. Bu yazida epidural enjeksiyon sonrasi gelisen spinal
torakal ampiyem olgusunu sunmak ve bu nadir etiyolojik
nedene dikkat cekmek istedik.

Anahtar Kelimeler: Epidural enjeksiyon, miyelopati, torakal
ampiyem

on the left, areflexia on the lower extremities and sphincter defect.
Routine laboratory tests White Blood Cell=9.53, Hemoglobin Hgh=14.8,
C-reaktif protein=0.306, Sedimentation=9 mm/h) were within normal
limits. Cervical spinal magnetic resonance imaging (MRI) revealed diffuse
hyperintensity consistent with diffuse edema in the spinal cord and 8x5
mm wide subdural collections starting from the seventh cervical vertebra
level and showing caudal extension, more prominent posteriorly. These
findings were found to be consistent with subdural empyema. Thoracic
spinal MRI revealed T2W hyperintense, TIW mild hypointense diffuse
edematous signal changes in the central dorsal spinal cord, involving
gray matter with mild expansion. Contrast-enhanced sections revealed
arachnoidal and dural diffuse and prominent contrast enhancement.
Appearance consistent with empyema was observed between T2-9
vertebra levels (Figure 1). In the cerebrospinal fluid (CSF) examination,
glucose was 33 mg/dL (concomitant blood glucose=121 mg/dL), protein
was 562.3 mg/dL, and 40 leukocytes (60-70% mononuclear leukocytes
(MNL) were detected in the cell count. Pandy was (++++) positive, acid-
fast bacilli and tuberculosis (TBC) Polymerase chain reaction (PCR) were
negative. Since TBC could not be excluded with CSF findings, anti-TBC
treatment was initiated. In the surgery performed for thoracic empyema,
the arachnoid plan was lost, clear fluid was obtained by puncture from
the thoracic region, cavitary areas were observed under the tissue
and sampling was performed from calcific tissues. Dexamethasone

Received/Gelis Tarihi: 28.05.2016
Accepted/Kabul Tarihi: 23.05.2018

Cite this article as/Atif: Memmodova F, Liman E, Emre U, Karagoz Y, Antar V, Yagiz O. A Case of Spinal

Thoracic Empyema Following Epidural Injection. istanbul Med | 2019; 20(2): 163-4.

©Copyright 2019 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
OTelif Hakki 2019 istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

163


https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/

istanbul Med | 2019; 20(2): 163-4

Figure 1. T1- and T2-weighted thoracic spinal magnetic resonance images
of the patient

treatment was added to anti-TBC treatment and patient was followed
up. One month later, the lower extremity muscle strength of the patient
improved to 4/5, however, urinary and fecal incontinence persisted.

In the late-term pathology report, it was noted that pre-operative
CSF sample did not have any atypical cells and that small number of
mature-looking lymphocytes, activated lymphocytes and macrophages
were observed with PAP and Giemsa staining.

In the histochemical examinations of the specimen obtained during the
surgery, no bacillary microorganism was observed with EZN staining
and no fungal organism was observed with PAS staining. Necrotizing
granulomatous inflammation was detected in the sample obtained
from the intramedullary area. Lymphocytes and polymorphonuclear
leukocytes were observed in the sample from intramedullary spinal
fluid.

As the patient could not be reached in the follow-up, no information
could be obtained about his final condition. The informed consent was
obtained from the patient.

Discussion

Spinal epidural empyema is an insidious clinical condition that can be
treated by early diagnosis and intervention, but its diagnosis is often
delayed. Typical clinical findings include localized back pain, fever
and neurological deficits. While empyema causes myelopathy due to
pressure on the spinal cord, this situation may lead to motor weakness
that can be even permanent (1,2). Difficulty in diagnosis and delay in
treatment of patients with atypical clinical findings lead to increased
morbidity and mortality (1).

Hematogenous spread from the upper respiratory tract or a dental
infection has been described as possible etiologies in some cases, but it
has also been identified asa local complication of vertebral osteomyelitis
(3). In the literature, although it is defined as iatrogenic after spinal
epidural catheterization, spinal extradural block or interventions
for discopathy, sporadic cases are also reported (4,5). In our case, we
thought that spinal epidural injection performed for neck pain had a
role in etiology. While spinal epidural empyema usually occurs with
Staphylococcus aureus, Mycobacterium tuberculosis and Brucellosis
are other common microorganisms (2). Our patient was negative for
Brucella serology and PCR, and mycobacterial culture.

MRI is diagnostic in most cases. The homogenous contrast enhancement
caused by granulomatous tissue in the MRI is seen as a mass or as a
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contrast-enhancing inflammatory tissue (6). In our case, MRI revealed
diffuse hyperintensity consistent with diffuse edema in the spinal
cord and appearance that might be significant in terms of empyema
around the cord between T2-9 vertebra levels accompanied by contrast
enhancement.

Lumbar puncture is also a guiding for the detection of the agent. Low
CSF glucose level compared to the concomitant blood glucose level was
thought to be in favor TBC. However, regarding negative mycobacteria
culture and PCR studies along with a previous history of spinal epidural
injection, decreased glucose level was thought to be secondary to
localized infection.

While surgical drainage and decompression with concomitant antibiotic
therapy is required in most of the cases, antibiotic therapy may be
sufficient in some well-selected cases. Our case also benefited from
surgery and empiric antibiotics for possible bacterial microorganisms
and TBC.

Conclusion

In case of affected spinal cord and the surrounding tissue in spinal
imaging of patients admitting with paraparesis, questioning epidural
injection in the history is important in the differential diagnosis and
treatment.

Informed Consent: The informed consent was obtained from the
patient.
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ABSTRACT

0z

An 85-year-old male patient who underwent phacoemulsification
and intraocular lens implantation surgery in the right eye one
week ago was admitted to our clinic for first week control.
The patient stated that his vision had decreased slowly from
post-operative day 1. Anterior segment examination revealed
corneal edema, wrinkle in Descemet membrane, anterior
chamber fibrin reaction and pseudophakic in the right eye.
The left eye was phakic. Visual acuity (VA) was counting fingers
at 3 meters in the right and 0.1 in the left eye. Intraocular
pressure (I0OP) was 14 mmHg in both right and left eyes. In the
fundus examination, the right retina could not be evaluated
clearly. In ultrasonography examination, the right retina was
attached. Fundus examination of the left eye was normal. In
the patient’s recorded notes on postoperative day 1, VA of
the right eye was 0.4 and I0P was 14 mmHg, and the anterior
segment examination revealed clear cornea and quiet anterior
chamber. In the postoperative first week, 25 ug/mL 0.1 cc
tissue plasminogen activator injection was performed due to
fibrin reaction in the anterior chamber. As wrinkle in Descemet
membrane and corneal edema persisted despite the regression
of fibrin one day after injection, anterior segment optical
coherence tomography (OCT) was performed for suspected
Descemet membrane detachment. Total Descemet membrane
detachment was observed in OCT. Sulfur hexafluoride (SF6)
was injected into the anterior chamber to treat Descemet
membrane detachment. It was observed that corneal edema
and keratic stria disappeared, VA increased to 0.3, IOP was 14
mmHg, cornea was clear, there was gas in the anterior chamber
and the fibrin was completely regressed on the first day after
SF6 injection. In this study, we aimed to present a case with
total Descemet membrane detachment with accompanying
postoperative fibrin membrane and our successful treatment.

Keywords: Descemet membrane detachment, fibrin reaction,
phacoemulsification, tPA

Bir hafta once sag goziinden fakoemdiilsifikasyon ve goz ici
lens cerrahisi olan 85 yasindaki erkek hasta, tarafimiza 1.
hafta kontroli icin basvurdu. Hasta ameliyatin 1. giiniinden
itibaren gormesinin yavasca azaldigini ifade etti. On
segment muayenesinde sag gozde kornea 6demi, Descemet
membraninda kirisiklik, on kamarada fibrin reaksiyon ve
psodofakik izlendi. Sol goz fakik idi. Gorme keskinligi (GK) sagda
3 metreden parmak sayma (mps), solda 0,1 seviyesinde, goz
ici basina (GIB) sag ve solda 14 mmHg olarak izlendi. Fundus
muayenesinde sag retina net olarak degerlendirilemedi.
Ultrasonografide sag retina yatisik izlendi. Sol goz fundus
muayenesi dogal gozlendi. Hastanin postoperatif 1. giin
kontroliinde kaydedilmis notlarinda sag goz GK seviyesi
0,4, GIB 14 mmHg idi, 6n segment muayesinde korneanin
saydam ve 6n kamaranin sakin oldugu izlendi. Postoperatif
1. haftada on kamarada fibrin reaksiyon olmasi nedeniyle
25 pg/mL 0,1 cc doku plazminojen aktivatorii enjeksiyonu
uygulandi. Enjeksiyondan 1 giin sonra fibrinin gerilemesine
ragmen Descemet membran kirisikliginin ve kornea 6deminin
ayni sekilde devam etmesi nedeniyle Descemet membran
dekolmani stiphesiyle on segment optik koherans tomografi
(OCT) cekildi. Cekilen OCT'de total Descemet membran
dekolmani izlendi. Descemet membran dekolmanini tedavi
etmek amach on kamaraya stlfiir hekzafloriir (SF6) enjeksiyonu
uygulandi. SF6 enjeksiyonu sonrasi ilk giin kornea 6deminin
ve keratik strianin kayboldugu, GK'nin 0,3 seviyesine ¢iktigi,
GiB’nin 14 mmHg, korneanin saydam oldugu, on kamarada
gaz oldugu ve fibrinin tamamen gerilemis oldugu gozlendi. Bu
calismamizda postoperatif fibrin membrana eslik eden total
Descemet membran dekolmani olan bir olguyu ve basarili olan
tedavimizi sunmayr amagladik.

Anahtar Kelimeler: Descemet membran dekolmani, fibrin
reaksiyon, fakoemdilsifikasyon, tPA

ciTi[®] Address for Correspondence/Yazisma Adresi: Mustafa Suat Alikma, istanbul Training and Research Hospital, Clinic of
ko Ophthalmology, istanbul, Turkey
Phone: +90 532 171 55 71 E-mail: m.suatalikma@gmail.com ORCID ID: orcid.org/0000-0002-3621-1892

® (ite this article as/Atif: Allkma MS, Unsal E, Akgetin T, Cubuk MO, Eltutar. Postoperative Fibrin Reaction and
Descemet Membrane Detachment: A Case Report. istanbul Med ] 2019; 20(2): 165-8.

©Copyright 2019 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
OTelif Hakki 2019 istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

Received/Gelis Tarihi: 20.05.2017
Accepted/Kabul Tarihi: 28.05.2018

165


https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/

istanbul Med | 2019; 20(2): 165-8

Introduction

Cataract surgery has become a less aggressive surgery in the light of
recent surgical techniques and accompanying technological advances.
Over the years, the incisions got smaller in the surgical techniques,
thus resulting in less postoperative inflammation and astigmatism (1).
At the same time, intraocular pressure (IOP) has become more stable
during surgery as an advantage of surgery in a closed environment, and
as a result, complications such as choroidal bleeding have become less
common (2).

Despite all these advances in surgical technique, Descemet membrane
detachment may occur due to surgical instruments entering the eye
from the corneal incision. Progressive post-operative corneal edema is
an alerting factor for the surgeon (3). The definitive diagnosis is made
by anterior segment optical coherence tomography (OCT) (4). Sterile
air, sulfur hexafluoride (SF6) gas and perfluoropropane (C3F8) gas can
be injected into the anterior chamber for the treatment of Descemet
membrane detachment (5-7).

Post-operative inflammation can be controlled by the use of anti-
inflammatory drugs that suppress inflammation in the eye. Antibiotic
treatment in addition to anti-inflammatory treatment is important for
endophthalmitis prophylaxis (8). In addition to surgical trauma, BSS
solution used to generate volume during surgery, molecular structures
and production techniques of viscoelastic substances are also effective
in the development of post-operative inflammation (9).

In this study, we aimed to present a case with Descemet membrane
detachment and accompanying fibrin reaction after cataract surgery.

Case Report

An 85-year-old male patient who underwent phacoemulsification
surgery in his right eye with a diagnosis of nuclear cataract was
discharged on the first day after surgery with clear cornea, (+1) cell
in the anterior chamber and normal IOP. Moxifloxacin eye drop seven
times a day (Avelox, Alcon) and prednisolone eye drop seven times a day
(Pred Forte, Allergan) were prescribed after discharge. The patient was
called for control examination after 1 week. In the post-operative first
week control, it was observed that the cornea was edematous, there
were keratic striae, the anterior chamber details could not be selected
clearly and there was fibrin reaction in the anterior chamber (Figure
1). Visual acuity (VA) was counting fingers at 3 meters and IOP was 14
mmHg. Posterior segment examination with indirect ophthalmoscope
could not be performed due to corneal edema and fibrin membrane.
In the fundus examination, only normal retinal reflection could be
observed. In ultrasonography examination, the retina was attached and
the vitreous was normal. The patient stated that he had seen well on
the morning after the surgery, but that VA decreased slowly within one
week. The absence of these findings on the morning of post-operative
day one and the detection of these findings after 1 week confirmed
the statements of the patient. The patient had no complaints of pain,
but he had complaints of stinging and burning. Endophthalmitis was
considered initially, however, this diagnosis could not be made due to
lack of pain and presence of normal vitreous. Because of fibrin reaction,
25 ug/mL 0.1 cc alteplase [tissue plasminogen activator (tPA), Actilyse,
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Boehringer Ingelheim Pharmaceuticals Inc., Germany)] was injected
into the anterior chamber initially. On the first day after injection,
fibrin reaction and flare were observed to regress. However, it was
thought that there might be Descemet membrane detachment due
to persistence of keratic striae and corneal edema (6,10). An anterior
segment OCT (3D-2000 Series, Topcon, Japan) was performed to support
this diagnosis. Descemet membrane detachment was detected in OCT
(Figure 2). The cause of progressive corneal edema and keratic striae
was thought to be Descemet membrane detachment. 0.05 cc of pure

Figure 1. Corneal edema, keratic striae and fibrin reaction in the anterior
chamber

Figure 2. Descemet membrane detachment in the anterior chamber in
optical coherence tomography

Figure 3. Gas seen after injection of sulfur hexafluoride 6 into the anterior
chamber



Figure 4. Regressed Descemet membrane detachment after the injection
of sulfur hexafluoride 6 into anterior chamber and its visualization in
optical coherence tomography

SF6 gas (Vefa Medical, Turkey) was injected into the anterior chamber.
On the evening of the injection, the patient was ensured to lie on his
back and to look at the ceiling. On the next day, although there was
air-fluid limit just above the optical axis, it was found that the VA was
0.3, corneal edema regressed and keratic striae decreased (Figure 3). The
weekly examinations showed that the gas in the anterior chamber was
slowly absorbed, the fibrin reaction in the anterior chamber did not
develop again, and the cornea remained normal. The control OCT also
confirmed that Descemet membrane was attached (Figure 4). Written
informed consent was obtained from the patient for this study.

Discussion

In case of dominant post-operative inflammation for various reasons,
fibrin reaction may be observed in the anterior chamber depending on
the number of cells and severity of inflammation (11). Therefore, the
possibility of post-operative fibrin reaction is higher in patients with
uveitis (12). Reaction time in the anterior chamber advice the surgeon
whether the reaction is sterile or infective. In case of intense cell and
fibrin reaction in the anterior chamber on post-operative day one, toxic
anterior segment syndrome (TASS) is considered initially (13). TASS is not
infective and responds well to topical and systemic steroids (14,15). In
the reaction occurring later in the post-operative period, infective causes
are more likely. Infective reasons should be considered in the anterior
chamber reactions, especially after the post-operative day four (16).
TASS has painless anterior chamber reaction and hypopion, whereas
eye pain and perilimbal injection are accompanied to this situation in
infective anterior chamber reactions (14). In our patient, we suspected
infective anterior chamber reaction due to the formation of anterior
chamber reaction in the late period and presence of accompanying
(++++) cells in the anterior chamber. However, we thought that the
patient could have an inflammatory event due to the lack of hyperemia
in his conjunctiva, land ack of ciliary injection and pain. Since we
considered an inflammatory event in the patient, we injected tPA into
the anterior chamber, which can be used to treat the fibrin reaction
(17). Although the dose of injected tPA was different in many studies,
we used the same treatment dose in another study conducted in our
country (18). While the fibrin reaction and flare were regressed with
treatment, we suspected endothelial insufficiency due to Descemet
wrinkles and corneal edema, and performed anterior segment OCT. We
detected Descemet membrane detachment in the OCT. We injected 0.05
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cc of SF6 gas into the anterior chamber to treat Descemet membrane
detachment. As a result, observation of fibrin reaction and cell in the
anterior chamber in the post-operative period may be predictive of two
different clinical entities according to time. TASS was observed one week
after surgery in our patient, even though it is an expected finding in
the post-operative day one. Ciliary injection, pain, and hyperemia in
anterior chamber reactions also guide the ophthalmologist about the
severity of the situation.

Conclusion

In patients with a prediagnosis of TASS, the observation of keratic
striae, as well as corneal edema, may give the physician an idea about
accompanying Descemet membrane detachment. In this situation, it is
possible to treat Descemet membrane detachment with sterile air, SF6
gas and C3F8 gas injected into the anterior chamber.
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Palpable Purpura in a Patient with Uncontrolled Type 2
Diabetes Mellitus: Possible Side Effect of Linagliptin

Kontrolsiiz Tip 2 Diabetes Mellitus’lu Bir Hastada Palpabl Purpura: Linagliptinin

Muhtemel Yan Etkisi
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ABSTRACT

0z

Linagliptin is @ member of “Dipeptidyl Peptidase-4” (DPP-4)
inhibitors and may be preferred for certain advantages. We
present a type 2 diabetes case with developed skin findings
after initiation of linagliptin. A 66-year-old type 2 diabetic
woman with coronary heart disease for 10 years was admitted
to our clinic with dry mouth, polydipsia and polyuria. She was
on metformin, acetylsalicylic acid and nitrate treatment. The
physical examination was unremarkable. On admission, blood
glucose was 319 mg/dL, urine ketone was negative, serum
biochemistry and arterial blood gas results were within normal
limits. Linagliptin was added to treatment after glycemic
regulation was achieved with intensive insulin regimen. On
the second day of linagliptin treatment, palpable purpura-
like lesions were seen in the lower and upper extremities.
Linagliptin was considered as an etiological factor. After
discontinuation of linagliptin, the lesions gradually regressed.
DPP-4 inhibitors may lead to some dermatological side effects
due to inhibition of other DPP enzymes. To the best of our
knowledge, our case is the first case in the literature to develop

Linagliptin, “Dipeptidil Peptidaz-4” (DPP-4) inhibitorlerinin
bir Uyesidir ve bazi avantajlarindan dolayr tercih edilebilir.
Linagliptin baslandiktan sonra deri bulgulari gelisen tip 2
diyabetli bir olguyu sunuyoruz. On yildir koroner kalp hastaligi
olan 66 yasinda tip 2 diyabetli kadin hasta klinigimize agiz
kurulugu, polidipsi ve politri ile basvurdu. Metformin,
asetilsalisilik asit ve nitrat kullanan hastanin fizik bakisi normal
sinirlardaydi. Basvuruda, kan glukozu 319 mg/dL, idrar ketonu
negatif, serum biyokimya ve arteryel kan gazi normal sinirlarda
saptandi. Intensif insiilin rejimi ile glisemik regiilasyon
saglandiktan sonra linagliptin eklendi. Linagliptin tedavisinin
2. glninde, hastanin alt ekstremitelerinde ve kollarinda
palpabl purpura benzeri lezyonlar ortaya cikti. Etiyolojik faktor
olarak linagliptin dustnldu. Linagliptin kesildikten sonra
lezyonlar kademeli olarak geriledi.

DPP-4 inhibitorleri diger DPP enzimlerinin inhibisyonu
sebebiyle bazi dermatolojik yan etkilere yol acabilir. Bildigimiz
kadariyla, bizim olgumuzda literatiirde ilk defa linagliptin
tedavisi sonrasinda palpabl purpura gelismistir.

palpable purpura after linagliptin treatment.
Keywords: Diabetes, linagliptin, palpable purpura

Introduction

Several oral antidiabetic agents have been widely used for the
management of type 2 diabetes mellitus. In clinical practice, some factors,
such as age, body weight, clinical features, risk of hypoglycemia, and side
effects of the drugs, lead us to choose specific agents or a combination of
these agents. In addition to these factors, comorbid conditions, such as
cardiovascular disorders, become more important for practitioners when
choosing therapeutic agent for diabetes. Hence, cardiovascular safety
studies become a prerequisite for some new oral antidiabetic drugs that
have emerged in last years. One of the new classes of these agents is
“Dipeptidyl Peptidase-4 inhibitors” (DPP-4 inhibitors). Studies regarding

. of Endocrinology, Malatya, Turkey

Address for Correspondence/Yazisma Adresi: Omercan Topaloglu, inonii University Faculty of Medicine, Department

Anahtar Kelimeler: Diyabet, linagliptin, palpabl purpura

cardiovascular safety of this class of agents have been reported in recent
years (1).

Several types of DPP-4 inhibitors are available worldwide. The DPP-
4 inhibitors block DPP-4 enzyme and hence inhibit degradation and
increase the serum concentrations of both “Glucagon-like Peptide-1” and
“Glucose-dependent Insulinotropic Peptide”. Several reports showed that
some side effects, such as pharyngitis, arthralgia, headache, myalgia, or
pancreatitis, could be observed in patients using a member of DPP-4
inhibitor (2,3). Post-marketing reports demonstrated skin findings such
as rash or Stevens-Johnson syndrome, based on therapeutic use of DPP-
4 inhibitors. Some of the side effects of DPP-4 inhibitors may be due
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to the blockage of other subclasses of DPP enzyme family. Especially,
some DPP-4 inhibitors have an electrophilic trap making them unstable,
and these have a low selectivity against DPP-8 and DPP-9 (4). One study
showed that DPP-9 enzyme was expressed in skin cells (5). However,
since DPP-8 and DPP-9 enzymes are also responsible for T-cell activation,
inhibition of these enzymes by DPP-4 inhibitors may cause side effects
such as skin reactions (4). Therefore, the selectivity of the drug to DPP-4
enzyme becomes evident when evaluating its side effects.

Linagliptin is one of the members of DPP-4 inhibitors that have been
approved by FDA in May 2011 and is often preferred due to some
advantages over the others; for example, dose reduction is not needed in
patients with decreased renal function. Linagliptin, a selective inhibitor
for DPP-4, inhibits DPP-4 enzyme with a 40.000-fold and >10.000-fold
higher activity than DPP-8 and DPP-9, respectively (6). It has a greater
potency than other DPP-4 inhibitors (7). Several case reports have
demonstrated some skin reactions associated with the use of DPP-4
inhibitors such as sitagliptin, vildagliptin and saxagliptin. Lower rates
of skin findings associated with linagliptin use may be due to its higher
selectivity. To the best of our knowledge, only one case report showed
a skin reaction like blistering and ulceration after linagliptin treatment
(8). We present a type 2 diabetes case with palpable purpura like lesions
after the initiation of linagliptin.

Case Report

A 66-year-old woman with a history of type 2 diabetes for ten years
was admitted to our clinic with complaints of dry mouth, polydipsia
and polyuria. Recently, she experienced severe emotional stress due to
social issues. She also had history of coronary heart disease confirmed
by coronary angiography. She did not have any other comorbid disease.
She was taking metformin (1000 mg, twice a day), acetylsalicylic acid
(100 mg, once a day), and oral nitrate (20 mg, twice a day) for ten
years. On physical examination, vital signs were stable. Examinations of
cardiovascular, pulmonary and gastrointestinal systems were normal.
She had no skin rash or lesion. Routine laboratory tests were performed.
White blood cell, hemoglobin (Hb), and platelet counts were 3900/uL,
13.6 g/dL, and 203x10%/uL, respectively. Blood glucose was 319 mg/
dL and HbATc was 5.7% (39 mmol/mol). Other biochemical tests were
as follows: BUN=21.44 mg/dL, creatinine=0.78 mg/dL, ALT=25 U/L,
AST=44 U/L, ALP=106 U/L, GGT=40 U/L, direct/total bilirubin=0.12/0.34
mg/dL, Na=134 mmol/L, K=5.1 mmol/L, CI=101 mmol/L, Ca=9.3 mg/
dL, P=2.9 mg/dL, albumin=3.9 g/dL, total protein=7.5 g/dL, high-
density lipoprotein=43 mg/dL, low-density lipoprotein=109 mg/dL,
triglyceride=110 mg/dL and total cholesterol=175 mg/dL. Coagulation
parameters were as follows: INR=1, activated partial thromboplastin
time=30.2 seconds. Arterial blood gas analysis revealed mild metabolic
acidosis with pH=7.31, HC0,=18.6, mmol/L, pC0,=35 mmHg and
p0,=64.7 mmHg. She had no ketonuria, but glycosuria was determined
as 4+. She had microalbuminuria, determined as urinary albumin/
creatinine ratio 80 mg/g.

We managed the patient with the diagnosis of uncontrolled diabetes.
First, we initiated a basal-bolus intensive insulin regimen with strict
glucose monitoring to improve uncontrolled hyperglycemia. We also
continued treatment with metformin in addition to intensive insulin
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regimen. Initial insulin doses were pre-prandial 3x6 units glulisine and
1x10 units insulin glargine at 11:00 pm. We gradually increased insulin
doses. The final insulin regimen doses were 3x10 units insulin glulisine
and 1x16 units insulin glargine. We regulated dysglycemia of the patient.
For screening, ophthalmological examination was performed and
retinopathy was not detected. Linagliptin was added to the treatment
on the fifth day of hospitalization to reduce the dose of insulin. We
continued strict blood glucose monitoring. Palpable purpura like lesions,
ranging from 0.3 to 1.5 cm in diameter, appeared in lower and upper
extremities of the patient on the second day of linagliptin treatment
(Figure 1). We did not take biopsy from lesions. After discontinuation
of linagliptin, palpable purpura both in lower and upper extremities
regressed gradually. We have received written informed consent from
the patient.

Discussion

Combination therapies are commonly used in the management of type
2 diabetes. DPP-4 inhibitors may also be added to the treatment of type
2 diabetic patients taking insulin. Some studies have showed that an
increased rate of hypoglycemia can be observed in patients with type
2 diabetes who have combination therapy with DPP-4 inhibitor and
insulin (9). Therefore, in patients with type 2 diabetes having intensive
insulin regimen, addition of an oral DPP-4 inhibitor may obligate to
change the insulin doses. In addition to hypoglycemia, several adverse
events, such as skin findings, may be detected in patients given oral
DPP-4 inhibitors.

Some post-marketing reports have shown that cutaneous reactions
such as Stevens-Johnson syndrome are observed in patients receiving
alogliptin (10). In one study, increased skin-related events were detected
in patients receiving alogliptin compared with placebo; these were
mostly pruritus and rash (11). Several reports have shown that bullous
pemphigoid may also be observed in patients taking vildagliptin or
sitagliptin (12). Sitagliptin has also been found to cause maculopapular
drug eruption in some cases (13). One case report showed fixed drug
eruption in a patient receiving sitagliptin therapy (14). Succurro et al.
(15) reported that a patient with type 2 diabetes complained of loss
of eyebrows and eyelashes 4 months after the initiation of sitagliptin/
metformin combination treatment.

Figure 1. Palpable purpura arised on the left thigh of the patient on the
second day of linagliptin



Palpable purpura are non-blanching skin lesions ranging 0.3 to 1 cm
in diameter and are clinical signs of cutaneous small vessel vasculitis.
A list of medications, such as penicillin, antineoplastic agents, and
anticonvulsants, may incite this finding (16). Some infectious agents
such as hepatitis B or C virus may also be associated with cutaneous
small vessel vasculitis (16). Numerous reports have been written on the
relationship of palpable purpura with drugs, however, the number of
diabetic patients with palpable purpura was caused by the use of oral
antidiabetic agents was limited. Leukocytoclastic vasculitis has been
reported in two diabetic cases taking metformin or glyburide (17,18),
however, no cases of palpable purpura associated with use of DPP-4
inhibitors were reported in the literature. Psomadakis et al. (8) reported
that a 60-year-old man developed blisters on his hands as a result of
linagliptin treatment. The lesions resolved after discontinuation of the
drug. Repeated exposure to the drug caused two large blisters on the left
foot and resulted in secondary infection. To the best of our knowledge,
our case report is the first report of palpable purpura associated with
linagliptin in the literature.

Although linagliptin has the highest selectivity for DPP-4 enzyme, some
effects on other DPP enzymes (especially DPP-8 and DPP-9) may cause
musculoskeletal and dermatological adverse reactions during treatment
with linagliptin. Metformin may be implicated for the development of
skin reactions, but our patient had been taking metformin for ten years.
To demonstrate leukocytoclastic vasculitis histopathologically, biopsy
should be taken from palpable purpura lesions. We did not take biopsy
specimen and clinically observed the patient after the discontinuation
of linagliptin. Then, the lesions subsided gradually. Our patient also
had been taking another medication with potential for cutaneous side
effects. However, linagliptin was the only drug patient started to use just
before the rash. We did not challenge the patient with linagliptin after
resolution of the cutaneous reaction. In such cases, occurrence of the
skin lesion after a re-challenge with the same drug strongly suggests the
diagnosis of a drug-related skin reaction.

New cases with skin findings thought to be associated with linagliptin
should be reported, and further clinical studies examining the skin
reactions of diabetic patients treated with linagliptin will clarify these
issues.
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ABSTRACT

0z

Currently, health-related professions and institutions are
symbolized with an illustration of a snake wrapped around a
branch of a tree, a stick or a rod. In this article, we will try to
find out why the snake, which has influenced the humankind
since the ancient ages and has been given place in legends and
mythologies, has been depicted in ancient age reliefs, statues
and coins, and has taken part in written texts, is accepted as
the symbol of health and medicine in the light of ancient

Guntimuzde saglikla ilgili meslekler ve kurumlar, dal, sopa
veya asaya sarilmis yilan resmiyle sembolize edilmektedir. Bu
yazimizda antik cagdan itibaren insani etkilemis, efsane ve
mitolojilerde gecmis, antik donem rolyef, heykel ve sikkelerde
resmedilmis, yazili metinlere girmis olan yilanin neden saglhgin
ve tibbin semboli olarak secildigini antik donem arkeolojik
sikke gorselleri esliginde ortaya ¢ikarmaya calisacagiz.

archaeological coin images.

Keywords: Asclepius, Hermes, Caduceus, Medicine, Snake,

Symbol, Coin

Introduction

Nowadays, health-related professions and institutions are symbolized
with an illustration of a snake wrapped around a branch of a tree, a stick
orarod. Although there are various animals that have protective instincts
for humans or that can communicate with human beings, an association
has been accepted to be present between health and this unpleasant
and cold creature. Indeed, it is difficult to find any other creature other
than the snake that has been attributed such negative meanings. It was
once considered a God and was expected to offer remedies (1-3), and
then was regarded as a scary creature that could kill humans with its
poison.

The snake has influenced mankind since ancient times and has been
given a place in legends and mythologies. It was also depicted in ancient
age reliefs, statues and coins, and was included in written texts. In this
article, we are going to discuss in the light of ancient age coin visuals why
the snake is accepted as the symbol of health and medicine.

He was also depicted in antique reliefs, sculptures and coins, and was
included in written texts. In this article, we will discuss why the snake is
considered a symbol of health and medicine in the light of ancient coins.

2019; 20(2): 172-5.

Anahtar Kelimeler: Asklepios, Hermes, Kadukeus, Tip, Yilan,
Sembol, Sikke

Discussion

Snake is different from other animals, as it can slough its skin off, move
fast despite the absence of feet and live underground, above the ground
and under water (1,4). Thanks to these characteristics, it has attracted the
attention of mankind since ancient times, and it has been regarded to
be holy and protecting, respected with slight fear, and even worshipped
to it. (5).

Throughout history, the snake has been attributed several features such
as renewal, youth, fertility, medicine, long life, immortality, common
sense, precaution, physical power, potency, wisdom, farsightedness,
prophecy, good luck and speed (5-10). The main reason for the association
of snake with health is that it gets renewed and rejuvenated by sloughing
its skin off. This is a process that symbolizes the metamorphosis among
birth, life and death (4,6,11-13). Furthermore, as an animal that can live
underground, above the ground and under water, snake is deemed to
be a creature which knows the best about the healing power of nature
that is evident in natural spring waters, flowers and herbs and thus, the
symbol of health and medicine is attributed to it (14).

It is not known exactly where and when the snake first appeared in
mythologies and legends, but it is observed to have taken a significant
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role in the Eastern and Asian mythologies since 3000 B.C. Mesopotamian
workpiecesand structures belongingto 2800 B.C. have reliefsand legends
about snakes. The most important of these is the Epic of Gilgamesh. A
snake took away the jiaogulan that a hero named Gilgamesh took out
of the water. Once the snake ate this plant, it sloughed its skin off and
rejuvenated (5,15).

Snake is also important in the Egyptian mythology and it has preserved
the holy city, Thebai. Thebai is the most prominent health center in
ancient Egypt and its totem is a snake (16).

The ancient Greek world had some beliefs and mythologies from
Mesopotamia and Egypt, and it accepted the snake as the symbol of
eternal life. Asclepius, The God of medicine, was often portrayed in
statues, reliefs and coins as experienced and at adult age, accompanied
with a snake wrapped around a branch symbolizing the tree of life
(17,18) (Figure 1a). This branch is his rod and the snake is usually
depicted as wrapped around it (19,20) (Figure 1b). Images of isolated
snakes with head up and moving forward in curls mainly symbolize the
Asclepius (Figure 1c). The word Asclepius is thought to be derived from

Glner et al. Symbol of Medicine

the word “askalabos”, which means “snake” in Greek (14,21).

As the symbol of Asclepius, which is a snake, is believed to possess
eternal youth as it sloughs its skin off, it was directly associated with
health in the ancient Greek world (5). Asclepius was claimed to take its
healing power from the snake and the people offered their vows not to
Asclepius but to the snake, indeed. When Asclepius became the God of
medicine over time, the figure of a snake wrapped around the accessory
of the God, which is the rod, became the symbol of his healing power
(22-24).

Asclepius was represented as an old and trustable man with a rod in his
hand. This shows that medical education will not be short and that the
training and practice processes will last so long that one will grow old
and hold a rod for support. According to Asclepius, the God of medicine
and health, a doctor must also be as quiet as a snake, must not reveal
anyone’s secret to others, and work in patience and calmness.

There is no evidence about Caduceum (Figure 2), which is a double-
headed snake figure wrapped around the winged rod, Caduceus (25),

Figure 1. a) Asclepius with his serpent-entwined staff, Archaeological Museum of Epidaurus, Greece,

b) The Roman period, Turkey, Asia Minor, Pamphylia Region, Bronze coin issued in Perge city from 161 to 180 B.C. Front side: Daphne crowned, bearded Emperor
Marcus Aurelius. Back Side: The God Asclepius is standing holding his rod wrapped with a snake,

¢) The Hellenistic period, Greece. Silver tetrobol issued in Kos Island from 167 to 88 BC. Front side: Daphne crowned, bearded God Asclepius. Back side: Coiled

snake with its head up

Figure 2. a) Statue of Hermes, From the Musei Vatican Museum, Rome, Italy,

b) The Hellenistic period, Turkey, Asia Minor, Mysia Region. Golden stater issued in Kyzikos town from 460 to 400 B.C. Front side: God Hermes, holding caduceus

with his left hand. Back side: Quadripartite incus,

¢) The Roman period, Turkey, Asia Minor, Phyrgia Region. Bronze coin issued in Kibyra town from AD 218 to 222. Front side: Julia Soaemias. Back side: God

Hermes is sitting, holding caduceus in his left hand
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which belongs to another Greek God, Hermes (Mercury in Greek)
(Figure 3a). In Europe, only at the end of the Middle age and in early
Renaissance age, the double-headed snake wrapped around the winged
rod of Hermes began to be used as a symbol associated with health
(18,26-29). The first official use of Caduceum is claimed to be by the US
Marine Service (29) (Figure 3b).

According to a research conducted in the US in 1992, 62% of professional
medical institutions were using the snake wrapped around the rod of
Hermes as a symbol, and medical commercial institutions were using
the double-headed snake wrapped around Hermes' Caduceus (30) as
their symbol.

However, double-headed snake figure of God Hermes is mostly not
used by medical associations in Greece. Instead, the snake figure of God
Asclepius that was originated from mythology serves as a symbol for
several Greek medical associations (28).

Today, the single snake wrapped around the rod of Asclepius and the
double-headed snake wrapped around the winged rod of Hermes are
accepted as the symbols of medicine. Consequently, the common figures
of both Gods, which are the snakes wrapped around a rod, were adopted
as the symbol of health by health-related professions and institutions

and they used these in their logos. The figure of snake wrapped around
a rod, which takes place in the logo of the World Health Organization,
draws attention to the fact that it is very similar to the figure of snake
wrapped around a rod, which was illustrated on ancient coins (Figure 4).

Conclusion

Snake, which has been mentioned in legends, epics and mythologies
since 3000 B.C. and which has taken place in visual or written form in
ancient age statues, reliefs, coins and texts has appealed and influenced
the humankind for centuries. Since the ancient Greek age, the reason for
the snake to be accepted as the symbol of health has been explained in
the light of the characteristics attributed to snake.

The snake’s sloughing its skin off sort of means the renewal of life and
rejuvenation. Throughout history, the snake has been attributed several
features such as power, speed, farsightedness, good luck, healing,
health and long life which are associated with the occupations that offer
health and it highly deserves being the symbol of health and medicine
considering the fact that even its poison is healing for the humankind.

Whether wrapped around the rod of Asclepius or Hermes, all the heroes
of medicine proudly wear those snakes on their collars today as their
own symbols.

Figure 3. a) The Early Roman period, Turkey, Asia Minor, Galatia Region. Bronze coin issued from 37 to 25 B.C. Front side: Hermes, wearing a hat and caduceus

on his shoulder. Back side: Winged Caduceus (kerykeion),

b) U.S Army Medical Department logo

Figure 4. a) The Early Roman period, Turkey, Asia Minor, Mysia Region, Bronze coin issued in Pergamon town from AD 100 to 200. Front side: Pegamos wearing

a hat. Back side: A snake wrapped around a rod,

b) The Hellenistic period, Turkey, Asia Minor, Mysia Region, Bronze coin issued in Pergamon town in 131 B.C. Front side: Daphne crowned, bearded God Asclepius.

Back side: A snake wrapped around a rod,

¢) The remarkable similarity between the logo of the World Health Organization (WHO) and the snake wrapped around the rod of Asclepius
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