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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Siileyman De-
mirel Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda
dort sayi olarak Mart, Haziran, Eylul ve Aralik aylarinda yayin-
lanir.

SDU Tip Fakiiltesi Dergisi; bagimsiz, tarafsiz ve ¢ift-kor deger-
lendirme ilkelerine sahip uluslararasi, bilimsel, acik erisim, cev-
rimici / basili bir dergidir.

SDU Tip Fakiltesi Dergisi'nde; saglik bilimleri alanindaki klinik
ve deneysel arastirmalar, derlemeler, vaka takdimleri, editore
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tec-
rubeleri iceren yazilar yayinlanabilir.

SDU Tip Fakiiltesi Dergisi'nin dili Tiirkge ve ingilizcedir.

SDU Tip Fakiiltesi Dergisi uluslararasi (DOAJ, EBSCO, Index
Copernicus) ve ulusal (TR Dizin) hakemli dergi stattistindedir.

SDU Tip Fakiiltesi Dergisi'ne génderilen ve dergide yayinlanan
makalelerden higbir Ucret talep edilmemektedir. Dergide yayin-
lanan makaleler igin yazarlara telif ticreti 5denmemektedir.

Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir sekilde bas-
ka amaglar icin kullaniimamaktadir.

Derginin yayin ve editoryal surregleri Uluslararasi Tip Dergile-
ri Editérler Kurulu (ICMJE) yonergesine gore yuritilmektedir.
Dergi, bilimsel sireli yayinlarin seffaflik ve miukemmellik ilkele-
rine uyar (doaj.org/bestpractice).

Bir yazinin yayin icin kabul edilmesinde en énemli kriterler 6z-
giinluk, yiksek bilimsel kalite ve alinti potansiyelinin varligidir.
Dergide yayinlanmak tzere gonderilen yazilar, daha 6nce bas-
ka bir yerde yayinlanmamis ve yayinlanmak izere génderilme-
mis

olmalidir. Bir kongrede teblig edilmis ve 6zeti yayinlanmis ca-
lismalar organizasyonun adi, yeri ve tarihi belirtiimek sarti ile
kabul edilebilir.

Deneysel, klinik, ila¢ calismalarinin ve bazi vaka raporlarinin
arastirma protokollerinin Etik Kurul tarafindan uluslararasi s6z-
lesmelere uygun olarak onaylanmasi (Ekim 2013'te glincelle-
nen Diinya Tip Birligi Deklarasyonu ‘insan Denekleri ile ilgili
Tibbi Arastirmalar icin Etik ilkeler’ine gére, www.wma.net) ge-
reklidir. Gerekli gorilmesi halinde yazarlardan etik kurul raporu
veya bu rapora esdeger olan resmi bir yazi istenebilir.

« Uzerinde deneysel calisma yapilan goniillii kisilere ve has-
talara uygulanan prosedurler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir agiklama yazinin icinde
bulunmalidir.

» Hayvanlar Gzerinde yapilan arastirmalarda aci ve rahatsizlik
verilmemesi i¢in yapilan uygulamalar ve alinan tedbirler acik
olarak belirtilmelidir.
» Hasta onami, etik kurulun adi, etik kurul toplanti tarihi ve onay
numarasi ile ilgili bilgiler makalenin Gere¢ ve Ydntem bolimin-
de de belirtilmelidir.

* Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir.

Hasta kimligini ortaya ¢ikarabilecek fotograflar igin, hasta ve/
veya yasal temsilcileri tarafindan imzalanan onaylarin alinmasi
ve yazili onay alindiginin metin icerisinde belirtiimesi gereklidir.

Dergimize gonderilen tiim yazilar intihal tespit etme programi
(iThenticate) ile degerlendirilmektedir. Benzerlik oraninin %25
ve alti olmasi dnerilmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar tem-
yiz ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisi-
me gecmelidir. Gerektiginde, dahili olarak ¢ézilemeyen sorunla-
ri gbzmek icin bir ombudsman atanabilir. Bas Editor, tim temyiz
ve sikayetler icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiltesi Dergisi'ne bir makale génderirken
makalelerinin telif hakkini dergiye vermeyi kabul etmis sayilr.
Eger yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif
hakki yazarlara geri verilir.

SDU Tip Fakiltesi Dergisi’'ne génderilen her makale, adi gecen
yazarlarin tumunin imzaladigi yayin haklari devir formu (erisim
adresi: http://dergipark.gov.tr/journal/1126/submission/start) ile
birlikte gdnderilmelidir.

Sekiller, tablolar veya hem basili hem de elektronik formatlar-
daki diger materyaller de dahil olmak Uizere baska kaynaklar-
dan alinan icerigi kullanan yazarlarin telif hakki sahibinden izin
almalari gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk
yazarlara aittir.

SDU Tip Fakiiltesi Dergisi'nde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editorler, editorler kurulu
ve yayincl, bu yazilar icin herhangi bir sorumluluk kabul etme-
mektedir.Yayinlanan icerikle ilgili nihai sorumluluk yazarlara
aittir.

Makalenin Yayina Hazirhgi

Makaleler yalnizca online olarak http://dergipark.gov.tr/journal/
1126/submission/start adresinden gonderilebilir. Baska bir yolla
gonderilen yazilar degerlendiriimez.

Dergiye gonderilen yazilar, dncelikle yazinin dergi kurallarina
uygun olarak hazirlanmasini ve sunulmasini saglayacaklari
teknik degerlendirme sirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile génderen yazara
iade edilir. Editor, ana metni degistirmeden dizeltme yapilabilir.
Editor, yukarida belirtilen sartlara uymayan makaleleri reddet-
me hakkini sakli tutar.

Yazarlarin asagidaki belgeleri géndermeleri gerekir:

* Yayin Hakki Devir Formu

 Baslk SayfasI (Makale Bashgi, kisa baslik, yazarin adi, un-
vani ve kurumu, sorumlu yazarin iletisim bilgileri, arastirmayi
destekleyen kurulus varsa kurulusun adr)

« Ana belge (Tiim makalelerde, ana metinden énce de Oz bo-
luma yer almalidir)

* Sekiller (JPEG formati)

* Tablolar (en fazla 6 tablo)

Ana Belgenin Yayina Hazirhgi

Yazilar bilgisayar ile ¢ift aralikl olarak 12 punto blyuklugiinde
ve Times New Roman karakteri ile yazilmahdir. Her sayfanin
bitin kenarlarinda en az 2.5 cm bosluk birakilmalidir. Ana
metin, yazarlarin adlari ve kurullari hakkinda higbir bilgi icer-
memelidir. Ozgiin makaleler yapilandiriimis bir Oz (abstract)
icermelidir. Olgu sunumlari igin yapilandiriimis Oz gerekmez.
Oz boélumii 300 sézcik ile sinirlandiriimalidir. Ozde kaynaklar,
tablolar ve atiflar kullanilamaz. Oziin bittigi satirin altinda sayisi
3-5 arasinda olmak uzere anahtar kelimeler verilmelidir. Tarki-
ye disindaki tilkelerden yazi génderen yazarlar igin Baslik, Oz,
Anahtar Kelimeler ve yaziyla ilgili diger bazi temel bolimlerin
Turkce olarak gonderilmesi zorunlu degildir. Bu bélumlerin ce-
virileri, yazarlar tarafindan génderilen 6zgiin ingilizce metinler
dikkate alinarak dergi editorligu tarafindan yapilacaktir.



Makalede kullanilan tim kisaltmalar, ilk kullanimda tanimlan-
malidir. Kisaltma, tanimi ardindan parantez icinde verilmelidir.
Ana metinde bir ilag, Uriin, donanim veya yazilim programin-
dan bahsedildiginde, Urlintin adi, Uriinln Ureticisi, Uretim seh-
ri ve Ureten sirketin Ulkesi de dahil olmak Uzere Urin bilgileri
(ABD’de ise devlet dahil) parantez icinde verilmelidir.

Tim kaynaklara, tablolara ve sekillere ana metinde atifta bulu-
nulmali ve kaynaklar, ana metinde gecen siraya gore numara-
landiriimalidir. Kullanilan semboller, sembollerin standart kulla-
nimlarina uygun olmahdir.

Arastirma yazilarl en fazla 10 sayfa olmali ve asagidaki baslik-
lari icermelidir;

« Baslik (hem Turkge hem ingilizce)

« Oz (hem Tirkce hem ingilizce)

« Anahtar Kelimeler (hem Tirkce hem ingilizce)
* Giris

* Gereg ve yontemler

* Bulgular

» Tartisma

e Sonuglar

« Sekillerin ve tablolarin basliklari (gerekirse)

» Kaynaklar

Olgu sunumlari en fazla 3 sayfa olmali ve asagidaki baslklari
icermelidir;

» Baslik (hem Tiirkge hem ingilizce)

« Oz (hem Tiirkge hem ingilizce)

« Anahtar Kelimeler (hem Tirkce hem ingilizce)
* Girig

 Olgu sunumu

» Tartisma ve Sonug

* Sekillerin ve tablolarin basliklari (gerekirse)

« Kaynaklar

Derleme yazilari en fazla 10 sayfa olmali ve asagidaki baslk-
lari icermelidir;

« Baslik (hem Turkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (hem Tirkge hem ingilizce)
* Ana metin

e Sonug

« Sekillerin ve tablolarin baslhklari (gerekirse)

» Kaynaklar

Editdre Mektuplar asagidaki alt basliklari icermelidir;
* Baslik

* Anahtar kelimeler

* Ana metin

« Sekillerin ve tablolarin basliklari (gerekirse)

« Kaynaklar

Sekillerin ve Tablolarin Yayina Hazirligi

« Sekiller, grafikler ve fotograflar, makale yikleme sistemi ara-
ciliiyla ayri dosyalar (JPEG formatinda) halinde sunulmalidir.
» Dosyalar bir Word belgesine veya ana belgeye gomilmeme-
lidir.

« Seklin alt birimleri oldugunda; alt birimler tek bir gériinti olus-
turmak igin birlestirilmemelidir. Her alt birim, basvuru sistemi
aracihgiyla ayri ayri sunulmalidir.

* Sekil alt birimlerini belirtmek icin géruntiler Arabik rakamlarla
(1,2,3...) numaralandiriimalidir.

» Gonderilen her bir seklin en diisuk ¢ozundrliga 300 DPI ol-
malidir.

« Sekillerin basliklari ana belgenin sonunda listelenmelidir.

« Bilgi veya resimler hastalarin tanimlanmasina izin vermeme-
lidir.

Kullanilan herhangi bir fotograf icin hastadan ve/veya yasal
temsilcisinden yazili bilgilendirilmis onam alinmalidir.

Tablolar ana belgeye gémilmeli veya ayri dosyalar halinde
sunulmalidir. Tablo sayisi alti adet ile sinirlandiriimalidir. Tim
tablolar, ana metinde kullanildigi sirayla art arda numaralandi-
riimalidir. Tablo bagliklari ve agiklamalari ana belgenin sonun-
da listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bulu-
nulduklari sirayla numaralandiriimahdir. ikiden fazla ardisik
kaynak kullaniliyorsa, ‘(2-6)’ gibi yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir.

Dergi isimleri Index Medicus'taki dergi kisaltmalarina uygun
olarak kisaltilmalidir. Alti veya daha az yazar oldugunda, tim
yazarlarin ismi yazilmalidir. Yedi veya daha fazla yazar varsa,
ilk 6 yazarin isminin arkasindan ‘ve ark. (et al.)’ yazmaldir.

Farkli yayin turleri igin kaynak yazim stilleri asagdidaki érnekler-
de sunulmustur;

Dergi icin;

Neville K, Bromberg A, Bromberg S, Hanna BA, Rom WN.
The third epidemic multidrug resistant tuberculosis. Chest
1994;1(4):45-8.

Kitap i¢in;

Sweetman SC. Martindale the Complete Drug Reference. 34th
ed. London: Pharmaceutical Press; 2005.

Kitap bolumi igin;

Collins P. Embryology and development, Neonatal anatomy
and growth. In: Williams PL, Bannister LH, Berry MM, Collins
P, Dyson M, Dussek JE, Ferguson MWJ. Gray’s Anatomy (38th
Ed) London, Churchill Livingstone, 1995; 91-342.

Web sitesi i¢in;

Gaudin S. How moon landing changed technology history [In-
ternet]. Computerworld UK. 2009 [cited 15 June 2014]. Ava-
ilable from: http://www.computerworlduk.com/in-depth/it-busi-
ness/2387/how-moon-landing-changed-technology-history/
Bildiriler igin;

Proceedings of the Symposium on Robotics, Mechatronics and
Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire,
Hatfield, UK; 2005.

Tez igin;

Ercan S. Ventz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stilleyman Demirel Uni-
versitesi Tip Fakultesi Spor Hekimligi Anabilim Dali Uzmanhk
Tezi. Isparta: Stileyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziy1 Geri Cekme: Gonderilen yazinin degerlendirme sire-
cinde gecikme olmasi vb. gibi gerekgelerle yaziyi geri gekmek
ve baska bir yerde yayinlatmak isteyen yazarlar yazih bir bas-
vuru ile yazilarini dergiden geri ¢ekebilirler.

Yazi Reddi: Yayinlanmasi kabul edilmeyen yazilar, gerekgesi
ile geri gonderilir.

Kabul sonrasi

On kontrol asamasinda diizeltme istenen makaleler icin 15
glin, degerlendirme sonrasi diizeltme istenen makaleler igin 30
gln sure verilir, bu surelerin asilmasi halinde makale reddedilir

Makalenin kabul edilmesi durumunda, kabul mektubu iki hafta
icinde sorumlu yazara gonderilir. Makalenin baskidan énceki
son hali yazarin son kontroliine sunulur. Dergi sahibi ve yayin
kurulu, kabul edilen makalenin derginin hangi sayisinda basila-
cagina karar vermeye yetkilidir.

Yazarlar, makalelerini kisisel veya kurumsal web sitelerinde,
uygun alinti ve kitiphane kurallarina bagl kalarak yayinlaya-
bilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

Medical Journal of Suleyman Demirel University (Med J SDU)
is a journal published by Suleyman Demirel University and is
published quarterly in March, June, September and December.

Med J SDU is an international, scientific, open access, online/
published journal in accordance with independent, unbiased,
and double-blinded peer-review principles.

Med J SDU publishes the researches in the fields of health sci-
ences including clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to
the editor and aimed to contribute the dissemination and shar-
ing these articles with science world.

The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO)
and national (TR Dizin) indexes.

There is no charge for publishing or no copyright fee is paid to
the authors.

Med J SDU has adopted the policy of providing open access
with the publication.

Authors’ credentials and e-mail addresses are in no way used
for other purposes.

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 journal con-
forms 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 for a manuscript to be accepted for pub-
lication. Manuscripts submitted for evaluation should not have
been previously presented or already published in an electronic
or printed medium. 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 or-
ganization.

An approval of research protocols by the Ethics Committee in
accordance with international agreements (World Medical As-
sociation 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 re-
guested from the authors.

e For manuscripts concerning experimental research on hu-
mans, a statement should be included that shows that written
informed consent of patients and volunteers was obtained fol-
lowing a detailed explanation of the procedures that they may
undergo.

« For studies carried out on animals, the measures taken to pre-
vent pain and suffering of the animals should be stated clearly.

* Information on patient consent, the name of the ethics com-
mittee, and the ethics committee approval number should also
be stated in the Materials and Methods section of the manu-
script.

« It is the authors’ responsibility to carefully protect the patients’
anonymity. For photographs that may reveal the identity of the
patients, releases signed by the patient or their legal represen-
tative should be enclosed.

All submissions are screened by a similarity detection software
(iThenticate) and the limitation without similarity is 25%.

The Editorial Board of the journal handles all appeal and com-
plaint cases within the scope of Committee on Publication Eth-
ics (COPE) guidelines. In such cases, authors should get in di-
rect 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 Med J SDU, authors ac-
cept to assign the copyright of their manuscript to the journal.
If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. Med J SDU requires each
submission to be accompanied by a Copyright Transfer Form
(available for download http://dergipark.gov.tr/journal/1126/
submission/start). 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 Med J SDU 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 re-
sponsibility or liability for such materials. The final responsibility
in regard to the published content rests with the authors.

Manuscript Preparation

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
http://dergipark.gov.tr/journal/1126/submission/start.Manu-
scripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a tech-
nical evaluation process where the editorial office staff will en-
sure 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. The editor
reserves the right to reject manuscripts that do not comply with
the above-mentioned requirements. Corrections may be done
without changing the main text.

Authors are required to submit the following:

 Copyright Transfer Form,

* Title Page (including Title of Manuscript, Running title, Author
s)’s name, title and institution, corresponder authour’s contact
information, Name of the organization supporting the research
» Main document (All articles should have an abstract before
the main text).

* Figures (Jpeg format)

* Tables (max 6 table)

Preparation of the Main Document

The articles should be written with double-spaced in 12 pt,
Times New Roman character and at least 2.5 cm from all edges
of each page. The main text should not contain any information
about the authors’ names and affiliations.

Original articles should have a structured abstract. For case
reports, the structured abstract is not used. Limit the abstract
to 300 words. References, tables and citations should not be
used in an abstract. Authors must include relevant keywords
(3-5) on the line following the end of the abstract. For the inter-
national authors, submission of Turkish title, Turkish abstracts



and Turkish keywords are not required. These will be provided
by editorial office.

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 men-
tioned 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.

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. The symbols
used must be nomenclature used standards.

Original Research Articles should be maximum 10 pages and
include subheadings below;

* Title (both in Turkish and English)
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Oz

Amacg

Bu calismada mentolli krem ile masaj uygulamasi
gibi farmakolojik olmayan agri kontrol metodlarinin
dcincu molar cerrahisi sonrasi agri Gzerine etkinligi-
nin degerlendiriimesi amaclanmistir.

Gerec¢ ve Yontem

Calismaya, 18-48 yaslar arasinda goémuliu Gguncu
molara sahip 100 saghkli birey dahil edildi. Hastalar,
rutin medikal analjezik tedavisi yapilan grup (n:50) ve
cerrahi sonrasi mentollti krem ile masaj yapilan grup
(n:50) olmak lUzere randomize olarak 2 gruba ayrildi.
Postoperatif agri degerlendirmesi, postoperatif 2., 6.,
8., 12., 24. ve 48. saatlerde ve 3., 5. ve 7. glnlerde
100 mm'lik Gorsel Analog Skalasi (VAS) kullanilarak
yapildr.

Bulgular

Olgularin yas ortalamalari ile cinsiyet dagilimlari ara-
sinda istatistiksel olarak anlamli bir fark bulunmamis-
tir (p>0.05). Agn duzeyleri (VAS skorlari) degerlen-
dirilmesinde, rutin medikal analjezik tedavisi yapilan
grup ile masaj grubu arasinda ve grup ici degerlendir-
melerde istatistiksel olarak anlami farklar tespit edil-
mistir (p<0.05, p:0.001; p<0.01).

Sonug

Bu calismada, mentollii kremle yapilan masaj uygu-
lamasi gibi farmakolojik olmayan agri kontrol yon-
temlerinin oral cerrahi islem sonrasi postoperatif agri
Uzerinde anlamli bir etkisi oldugu belirlendi. Bu sonug
IsIginda, alternatif agri kontrol ydntemlerinin postope-
ratif destek tedavisi olarak glivenle kullanilabilecegi
disunulmektedir.

Anahtar Kelimeler: Agri, masaj, agri yonetimi, men-
tol, t¢uincu azi disi.

Abstract

Objective

The aim of this study was to evaluate the effective-
ness of non-pharmacological pain control methods,
such as massage application with menthol cream, on
pain after the third molar surgery.

Material and Methods

100 healthy individuals who were 18-48 years old
with impacted third molars were included in study.
The patients were randomly divided into two groups
as routine medical analgesic treatment group (n: 50)
and the group of massage application with menthol
cream postoperatively (n: 50). Postoperative pain as-
sessment was performed on the 2nd, 6th, 8th, 12th,
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24th and 48th hours and on the 3rd, 5th and 7th days
postoperatively using a 100 mm Visual Analogue Sca-
le (VAS).

Results

There was no statistically significant difference betwe-
en the mean ages and gender distributions of the ca-
ses (p>0.05). In the evaluation of pain levels (VAS
scores), statistically significant differences were found
between the group receiving routine medical analge-
sic treatment and the massage group and in the int-
ra-group evaluations (p <0.05, p:0.001; p<0.01).

Introduction

Impacted tooth operations are one of the most com-
monly procedures in the oral surgery practice (1).
After impacted teeth operations patients frequently
experience discomforts which include pain, edema
and trismus. Although atraumatic operations and
postoperative recommendations reduce such dis-
comforts to a certain extent, they can not eliminate
discomforts thoroughly. A great many of studies have
been conducted in order to prevent discomforts that
emerge following impacted tooth surgery and to this
end, different agents like non-steroid anti-inflammato-
ry drugs, steroids, enzymes and antihistaminic have
been used (2-4).

After operations pain starts after the effect of local an-
esthesia disappears (1-4 hours) and pain reaches its
zenith within the first 6-12 hours (5,6). Exudative fluid
creates pain by putting pressure on the nerve end-
ings. The other factor that creates pain is the release
of chemical mediators. A great many mediators (pota-
syum, serotonin, substance P, nitrik oksit, bradykin-
in etc.) that lead to vascular reaction lowers the pain
threshold by having an impact upon nerve fibers (7).

Analgesic agents are the most commonly preferred
method in eliminating pain due to their short impact
time and easy use and studies also suggest that phar-
macological methods are commonly employed in pain
control (8,9). Non-pharmacological methods are also
used for pain control. Recently, individual usage of
non-pharmacological methods or their use in combi-
nation with pharmacological methods has begun to be
preferred widely due to their effect on relieving pain.
Non-pharmacological methods stand for controlling
pain with methods different than medications. The aim
of using non-pharmacological pain-relieving methods
is reducing the usage rate of analgesics and enhanc-
ing the life quality of the patient. These methods have

Non-Pharmacological Pain Control Methods On Third Molar Surgery

Conclusion

In this study, non-pharmacological pain control met-
hods such as massage application with menthol cre-
am had a significant impact on the postoperative pain
after oral surgical procedures. In this result, it is thou-
ght that alternative pain control methods can be safely
used as postoperative supportive treatment.

Keywords: Pain, massage, pain management, ment-
hol, third molar

advantages such as being easy to be applied by the
patients and not having side effects (10-12).

Non-pharmacological methods can be classified as
Peripheral Techniques which include massage, hot-
cold compress, menthol application on the skin, vi-
bration, transcutaneous electrical nerve stimulation
(TENS), therapeutic touch, and Cognitive-Behavioral
Techniques which include relaxation, music, distrac-
tion, dreaming, cognitive strategies, and other tech-
nigues that do not fall into these two categories (ac-
upuncture, placebo application, surgical treatment)
(10,13-15).

Massage is a technique that had been used in var-
ious civilizations since ancient times due to its ther-
apeutic and rehabilitative effects. Massage leads to
an increase in the pumping capacity of the heart by
enhancing circulation. Thus, provide pain-relieving,
help muscles relaxing and individual feel at ease by
resolving the muscle spasms (15-17).

e Blood circulation is increased in compression areas
via vasodilation that occurs in the massage area and
metabolites accumulating in the region are removed
and pain can be relieved (15-17).

e Touch receptors on the skin are stimulated via mas-
sage. Touch receptors transmit the stimuli to the cor-
tex faster than pain fibers due their larger diameters
than the fibers that transmit pain and since cortex re-
ceive these stimuli primarily, it sends a message to
substantia gelatinosa and help pain gate be closed
(15-17).

e Mechanic stimuli on the skin activate gate-control
mechanism and raise beta endorphin level. Beta en-
dorphins release increases pain threshold and eases
or eliminates the sense of pain (15-17).



Menthol obtained from mentha plant is an agent that
has both relaxing and pain-relieving impact. Agents
containing menthol can be in the form of cream, lo-
tion, liquid or gel (18). When menthol containing
agents are applied on the skin they create an impact
like heat and cool. Also, the local application of the
materials containing menthol enables a sort of exter-
nal analgesia. Menthol application relieves the pain
by diverting the attention or easing the perception of
pain. Besides, past studies suggest that menthol eas-
es pain by closing the pain gate via stimulating the
cortex or increasing endorphin release (18).

The aim of this study was to evaluate the efficacy of
application of massage with menthol cream on post-
operative pain after mandibular third molar surgery.

Material and Methods

This study was conducted in line with Helsinki Human
Rights Declaration and the relevant guiding principles.
Permission for the study was received from Karabuk
University Ethics Committee (Date: 29.03.2017, De-
cision Number:3/10). All patients were included in
the study after they were informed about the study in
a detailed manner and after they signed the patient
consent form and the study was carried out on 100
patients (n:50 for each group) who applied to Karabuk
University Faculty of Dentistry, Department of Oral
and Maxillofacial Surgery. In all patients included in
the study, it was considered that the impacted teeth
should be in the mesioangular or vertical position and
with full bone retention. Patient ages ranged between
18-48 and they did not have any systemic diseases.

Patients with systemic disorders that contraindicat-
ed for surgical operation, allergies to non-steroidal
anti-inflammatory drugs, aspirin and dermatological
creams and lotions, nursing and pregnant mothers,
and those using antibiotics and anti-inflammatory
drugs in the last 3 weeks were excluded.

Operation started with n. alveolaris inferior and buc-
cal nerve anesthesia (Ultracain DS forte-Aventis ilag
Sanayi Tic. A1, Turkey) then, buccal flap was elevat-
ed via horizontal and vertical incisions, and the third
molar was removed via elevators and dental forceps
after eliminating the bone tissue with steel drills under
serum irrigation. The flap was closed primarily with
3-0 silk suture primarily. The duration of all operations
did not exceed 20+5 minutes.

Patients included in the study, were divided into
Group A (n:50) and Group B (n:50) randomly. The
routine treatment group was named A, while the rou-
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tine treatment and menthol cream massage group B.
Amoxicillin clavulanic acid (Augmentin 625 mg Glaxo
Smith Kline Pharmaceuticals Industry and Trade Co)
and diclofenac potassium (Dolorex, 50 mg, Abdi ibra-
him, Turkey) were administered to the patients in
both groups as 2x1 daily for a week. Also chlorhex-
idine gluconate 2% (Chlorhex Gargle 200ml, Drogsan
Pharmaceutical Industry) taken 3x1 daily were admin-
istered for 7 days.

Additionally, menthol cream (Vicks Vaporub, Ec-
zacibasi Pharmaceutical Industry, Turkey) was pre-
scribed to patients in study group and they were rec-
ommended to apply the cream for 10—minute periods
3 times a day as in the morning, noon and evening
with massage with circular movements, extraorally on
the masseter muscle on the operated area and nearly
operated area by applying it. Massage was applied to
the masseter muscular region extraorally because the
patients said that the most feeling pain on there. Also,
the first massage application was started at the 6th
hour after the operation.

Postoperative pain evaluation was carried out by
helping patients mark the degree of pain on the 100
mm Visual Analogue Scale (VAS) on the post-opera-
tive 6th, 8th, 12th, 24th and 48th hours and also on
3rd, 5th and 7th days.

The statistical analyses were performed using the sta-
tistical package ‘Minitab 17’. Statistical analysis was
performed using Student t-test for comparison of the
normally distributed parameters between two groups,
while Mann Whitney U test was employed to conduct
the comparison of the parameters that were not nor-
mally distributed. Significance value was taken at the
level of p<0.05 and p<0.001.

Results

The study was carried out on a total of 100 patients
whose ages ranged between 18 and 48, the mean
age of the patients was 24.94+6.50. Out of 70% were
females (Table 1).

No statistically significant difference exists between
the mean ages and gender distributions of the cases
in the groups (p>0.05) (Table 1).

There is statistically significant difference between the
groups with regard to VAS levels on 6th, 8th, 12th,
24th, 48th hours, and 5th and 7th days (p<0.05) (Table
2). There is only no statistically significant difference
between the groups in terms of VAS levels on the 3rd
day. 6th, 8th, 12th, 24th, 48th hour and 5th and 7th
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day VAS levels of Group A are statistically significantly
higher than Group B (p<0.05; p<0.01) (Table 2).

In Group A, statistically significant difference was
found between mean values of 6th, 8th, 12th, 24th,
48th hours and 3rd, 5th and 7th day VAS levels
(p:0.001; p<0.01) (Table 3). There was no differ-
ence between VAS levels at 2nd hours, VAS levels
at 6th and 8th hours, however, decreases observed
on 12th, 24th, 48th hours, and 3rd, 5th and 7th days
VAS levels were found to be statistically significant
(p<0.05, p<0.01). In comparison with the VAS level
on the 6th hour decreases observed on 8th, 12th,
24th, 48th hours and 3rd, 5th and 7th days VAS lev-
els were found to be statistically significant (p<0.01).
While no statistically significant difference was found
on the 12th hour compared to the 8th hour VAS level
(p>0.05) decreases seen in 24th and 48th hours, and
3rd, 5th and 7th days VAS levels were statistically sig-
nificant (p<0.05, p<0.01). In comparison with the 12th
hour VAS level, decreases observed on 24th and 48th
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hours, 3rd, 5th and 7th days VAS levels were statisti-
cally significant (p<0.01). While no significant change
was observed in the 48th hour VAS level compared
to the 24th hour VAS level (p>0.05), decreases ob-
served in the 3rd, 5th and 7th days VAS levels were
statistically significant (p<0.05, p<0.01). In compari-
son with the 48th hour VAS level, decreases observed
in 3rd, 5th and 7th days VAS levels were statistically
significant (p<0.01). In comparison with the 3rd day
VAS level, decreases observed in 5th and 7th days
VAS levels are statistically significant (p<0.01). No
significant change was observed in the 7th day VAS
level compared to the 5th day VAS level (p>0.05) (Ta-
ble 3).

In Group B, statistically significant difference was
found between mean values of 6th, 8th, 12th, 24th
and 48th hours and 3rd, 5th and 7th days VAS levels
(p:0.001; p<0.01) (Table 3). While no statistically sig-
nificant change was observed on 12th, 24th and 48th
hours and 3rd day VAS levels in comparison with the

Table 1 Evaluation of the groups in terms of age and gender

B Group A Group p
Age MeantSs
26.08+8.25 23.80+3.94 0,203
Gender n,%
Female 36 (%72) 34 (%68) 0,219
Male 14 (%28) 16 (%32)

Student t test Continuity (yates) correction

Table 2 Postoperative pain intensity values measured by VAS post surgery

A Group B Group
VAS (mm) p
Mean+SS Mean+SS
6th hour 60,4+28,21 38+26,7 0,00062**
8th hour 45,6+£24,17 29,2+24,82 0,0204*
12th hour 38,8+23,33 22,8+18,6 0,015*
24th hour 29,6+20,91 11,6+14,35 0,0009**
48th hour 30+22,91 14,8+19,6 0,025*
3rd day 20,4+18,59 9,6+16,7 0,06
5th day 11,6+15,46 3,6+6,38 0,031*
7th day 10,0+13,84 2+4,09 0,008**
p 0,001** 0,001**
Student t test Mann Whitney U test
*p<0.05 ** p<0.01




2nd hour (p>0.05), increases observed on 6thand 8th
hours VAS levels and decreases seen on the 5th and
7th days VAS levels were found to be statistically sig-
nificant (p<0.05, p<0.01).In comparison with the VAS
level on the 6th hour, no statistically significant change
was observed on the 8th hour (p>0.05), whereas de-
creases observed on 12th, 24th, 48th hours and, 3rd,
5th and 7th days VAS levels were found to be statisti-
cally significant (p<0.01). While no statistically signifi-
cant difference was found on the 12th hour compared
to the 8th hour VAS level (p>0.05), decreases found
on 24th and 48th hours, and 3rd, 5th and 7th days VAS
levels were statistically significant (p<0.05, p<0.01).
While no statistically significant decrease was ob-
served on the 48th hour in comparison with the 12th
hour VAS level (p>0.05), decreases observed on the
24th hour and 3rd, 5th and 7th days VAS levels were
statistically significant (p<0.01). While no significant
change was observed on the 48th hour and the 3rd
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day compared to the 24th hour VAS level (p>0.05),
decreases observed on 5th and 7th days VAS levels
are statistically significant (p<0.05, p<0.01). While no
statistically significant change is observed on the 3rd
day in comparison with the 48th hour VAS level, de-
creases observed on 5th day and 7th days VAS levels
were statistically significant (p<0.01). In comparison
with the 3rd day VAS level, decreases observed on
5th and 7th days VAS levels were statistically signif-
icant(p>0.05) No statistically significant change was
observed on the 7th day VAS level compared to the
5th day VAS level (p>0.05) (Table 3).

Discussion

Impacted tooth operations are one of the most com-
monly practiced procedures in oral surgery and post-
operative rate of pain, edema and trismus experience
is high. For this reason, these operations are the first

Table 3 Evaluation of VAS measurement of intragroup

A Grubu B Grubu A Grubu B Grubu
Y Y Y Y

2nd hour-6th hour 0,055 0,0005** 12th hour-24th hour 0,008** 0,003**
2nd hour -8th hour 0,632 0,008** 12th hour-48th hour 0,029* 0,105
2nd hour-12th hour 0,048* 0,069 12th hour - 3rd day 0,001** 0,0094**
2 nd hour-24th hour 0,006** 0,804 12th hour - 5th day 0,001** 0,0007**
2 nd hour-48th hour 0,021* 0,68 12th hour - 7th day 0,001** 0,0002**
2 nd hour-3rd day 0,001** 0,48 24th hour - 48 th hour 0,681 0,507
2 nd hour-5th day 0,001** 0,016* 24th hour - 3rd day 0,012* 0,661
2 nd hour-7th day 0,001** 0,0033** 24th hour - 5th day 0,001** 0,018*
6th hour-8th hour 0,002** 0,12 24th hour - 7th day 0,001** 0,003**
6th hour -12th hour 0,001** 0,005** 48th hour - 3rd day 0,003** 0,061
6th hour -24th hour 0,001** 0,00004** 4 th hour-5.gun 0,001** 0,003**
6th hour-48th hour 0,001** 0,0004** 48 th hour -7th day 0,001** 0,00017**
6th hour-3rd day 0,001** 0,0001** 3rd day-5th day 0,005** 0,021*
6th hour -5th day 0,001** 0,00002** 3rd day-7th day 0,003** 0,016*
6th hour 7th day 0,001** 0,0000007** 5th day-7th day 0,279 0,103
8th hour-12th hour 0,085 0,068
8th hou-24th hour 0,003** 0,0007**
8th hour-48th hour 0,016* 0,014*
8th hou -3rd day 0,001** 0,0018**
8th hour-5th day 0,001** 0,0003**
8th hour-7th day 0,001** 0,0001**

Student t test
*p<0.05

Mann Whitney U test
** p<0.01
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choice for testing postoperative medications, investi-
gating the inflammatory period and pain relief meth-
ods. (19). In our study, in parallel with the literature,
the effectiveness of a non-pharmacological pain con-
trol method on impacted third molar operations was
evaluated.

Various factors which include patient age, gender
and medical history, poor oral hygiene and presence
of infection in the operation area, impaction level of
the tooth in the bone, surgical techniques used in the
operation and operation duration can affect potential
postoperative complications (1,20). In our study, pa-
tient groups were formed taking into the consideration
that patients do not have any systemic diseases, they
do not take any medications, and there is no infection
in the operation area.

Neal et al. stated that they gave a 100 mm long VAS
to the patient groups in their study in order to evalu-
ate the pain emerged after impacted third molar tooth
extraction and patients recorded the pain they felt on
these pain scale 4 times a day for 7 days postoper-
atively (21). Likewise, in our study, a 100 long VAS
was employed in order to evaluate the pain scores
that emerged after impacted third molar surgery.

The study by Van Der Dolder and Roberts reported
that massage yielded beneficial results in improving
the range of motion and reducing the shoulder pain in
patients with shoulder pain within 2-week period (22).
In parallel with this result, our study also found that
massage was effective in relieving the pain emerging
following impact tooth operation.

A systemic review of the studies on the effect of mas-
sage on the patients with lower backache by Furlan
et al concluded that massage was efficient in terms
of improving both the symptoms and functions for the
patients with lower acute and chronic lower back pain
(23). Similarly, our study elucidated that massage
lowers postoperative pain to a significant extent and
has a positive impact on the pain.

In the study conducted by Hernandez et al., on the
efficiency of massage therapy in migraine type head-
aches, a 30-minute massage was applied to 26 pa-
tients with migraine pain weekly for 5 weeks. It was
reported that patients experienced less pain at the
end of the massage therapy and suffered less from
trouble sleeping (24). Also, in our study impacted
teeth surgical operation was carried out on 100 pa-
tients, 10-minute periods of massage three times a
day was applied on half of these patients extra orally
with menthol containing creams from over the masse-

Non-Pharmacological Pain Control Methods On Third Molar Surgery

ter muscles in the operation area. Pain levels in the
massage group were found to be statistically signifi-
cant lower compared to the other group.

The study conducted by Winters et al. reported in their
study that the combination of exercise, massage and
physical applications were less effective in relieving
pain than steroid injection and bone mobilization (25).
In our study, all patients who had impacted tooth sur-
geries were prescribed the same medications. Addi-
tionally, only a group of patients (n:50) was recom-
mended to have a massage with menthol cream. As a
result, when both of the groups were examined, pain
scores in the massage group was found statistically
significantly lower compared to the other group.

Gemmel et al. applied the topical cream containing
menthol and capsaicin to the patients with hand and
knee osteoarthritis for 42 days and reported a 35-38%
rated decrease in pain of the patients (26). Johar et
al. conducted a study on 16 patients and carried out
menthol and ice applications following an exercise
designed to activate muscle pain. They reported that
topical menthol application was more effective in re-
lieving pain than ice application in delayed onset mus-
cle soreness (DOMS) (27). In our study, postopera-
tive pain scores examination demonstrated that the
menthol group had statistically significant lower pain
scores were obtained than the group which did not
receive menthol application.

Conclusion

Consequently, in this study non-pharmacological
pain control methods such as massage application
with menthol cream had a significant impact on the
postoperative pain after oral surgical procedures. It
is thought that such alternative pain control methods
can be used in addition to post-operative medication
for postoperative pain control.
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Altinci sinir felci tanisiyla takip ve tedavi edilen hasta-
larin etiyolojik nedenleri, klinik 6zellikleri ve uygulanan
tedavi yaklasimlarini degerlendirmek.

Gerec ve Yontem

Gulhane Egitim ve Arastirma Hastanesi sasilik biri-
minde altinci sinir felci nedeniyle Ocak 1999 - Mayis
2016 tarihleri arasinda takip edilen 53 hastanin dos-
yalari retrospektif olarak incelendi. Olgular tibbi 6yka,
yas, cinsiyet, lateralite, etyoloji, tedavi 6ncesi kayma
ve kisithhk miktari, uygulanan tedavi sekli, tedavi ve
takip sonucu ve takip siresi agisindan degerlendiril-
di.

Bulgular

Takip edilen toplam 53 hastanin 28'i erkek (%52.8'),
25'i kadin (%47.2) ve yas ortalamalar 38.98 + 20.74
yil idi. Etiyolojik neden olarak 16 travma (%30.2), 10
tumorler ve onlarin cerrahi ¢ikarimi (%18.9), 8 idio-
patik (%15.1), 7 serebrovaskuler olaylar (%13.2), 3
dogumsal sebepler (%5.7), 3 diyabet (%5.7), 3 hiper-
tansiyon (%5.7), 3 diger sebepler (%5.7) tespit edildi.
Ortalama takip suresi 11.4 + 7.97 ay idi. Hastalarin

37'sine (%69.8) konservatif tedavi, 16'sina (%30.2)
cerrahi tedavi uygulandi. Konservatif tedavi olarak 25
hastaya (tum olgularin %47.2'si) takip ve gereginde
kapama, 12 hastaya (tum olgularin %22.6's1) prizma-
tik cam uygulandi. Higbir olguya botulinum toksini uy-
gulanmadi. Ortalama takip suresi, cerrahi uygulanan
olgularda konservatif yaklasilanlara gére daha uzun-
du (p<0.001). On sekiz yas ve altindakilerin 6’'s1 (%60)
tek tarafli, 4’0 (%40) cift tarafli iken erigkin olgularin
40" tek tarafli (%93), 3'U ¢ift tarafli (%7) olarak goz-
lendi (p=0.018). Tek tarafli olanlarda ortalama takip
suresi 9.95 + 6.04 ay iken, ¢ift tarafli olanlarda ortala-
ma takip suresi 20.8 £ 12.5 ay idi (p=0.03).

Sonug

Altinci sinir felglerinin dnemli bir kismi travma ve ne-
oplazi gibi hayati 6neme haiz pek ¢ok hastalik sebe-
biyle olabileceginden tim olgularda ayrintih anam-
nez, g6z muayenesi, norolojik muayene, radyolojik
goruntileme ve yakin takibi gerekmektedir. Takip ve
tedavi surecinde olgularin cogunda zamanla kendili-
ginden duzelme olabileceginden cerrahi 6ncesi en az
6 ay konservatif yaklasim gerekmektedir.

Anahtar Kelimeler: Abdusens felci, altinci sinir felci,
etyoloji, paralitik sasilik.
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Abstract

Objective
To evaluate the etiological causes, clinical features,
and treatment approaches in patients with sixth nerve

palsy.

Material and Methods

The files of 53 patients followed up between January
1999 and May 2016 due to sixth nerve palsy in the
strabismus unit of an Education and Research Hos-
pital were reviewed retrospectively. Medical history,
age, gender, laterality, etiology, pre-treatment deviati-
on and limitation, treatment modality, and duration of
follow-up were evaluated.

Results

Twenty-eight of 53 patients were male (52.8%),
25 were female (47.2%) and the mean age was
38.98+20.74 years. There were 16 trauma (30.2%),
10 tumors and their surgical removals (18.9%), 8 idi-
opathic (15.1%), 7 cerebrovascular events (13.2%), 3
congenital causes (5.7%), 3 diabetes , 3 hypertension
(5.7%), 3 other causes (5.7%). Mean follow-up time
was 11.4+7.97 months. Conservative treatment was
applied in 37 patients (69.8%) and surgical treatment

Giris

Altinci sinir felci; disa bakis kisitlihgi, ice kayma ve et-
kilenen tarafta uzaga bakista artan horizontal diplopi
ve anormal bas pozisyonu ile karakterizedir. (1,2) Yil-
lik insidansi Amerika Birlesik Devletleri'nde 11.3/100
000’dir. (3) Altinci sinir felci tim sasilik olgularinin
yaklasik 9%2.3'Un0 olusturmaktadir. (4) Altinci sinir
¢ekirdegi ponsta bulunmakta olup ponstan orbitaya
uzanan yol boyunca olusabilecek lezyonlar (pons,
orta kafa boslugu, klivus, Dorello kanali, kaverndz si-
nus, fissura orbitalis stiperior, orbita, dis rektus) sinirin
felcine neden olabilir. (5) Altinci sinir felci etiyolojisin-
de yasami tehdit eden sorunlar olabildigi gibi nedeni
bilinmeyen veya mikrovaskiler sebepler de rol oyna-
yabilmektedir. (6) Travma, vaskdlopati, diyabet, hiper-
tansiyon, neoplaziler, multipl skleroz, serebrovaskiler
olaylar, anevrizma, iskemi, enflamasyon, enfeksiyon,
beyin cerrahi girisimleri, nedeni bilinmeyen, dogumsal
olarak ya da diger ndrolojik belirti ve bulgularla akut
sinir felci olusabilir. (7-10) Etiyolojinin belirlenmesi
ve muhtemel etiyolojilere yonelik ne tir arastirmala-
rin yapiimasi gerekliligi konusunda 6yki, hastalarin
demografik 6zellikleri ve Klinik bulgulari yol gdsterici
olabilir.
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was performed in 16 patients (30.2%). Conservative
treatment was performed in 25 patients (47.2%) as
occlusion, and prismatic glass in 12 patients (22.6%)..
No cases were treated with botulinum toxin. Mean fol-
low-up period was longer in the surgical cases than
in the conservative approach (p<0.001). Six (60%) of
the patients aged 18 years or younger were unilateral
and 4 (40%) were bilateral; however, 40 of the adult
patients were unilateral (93%) and 3 were bilateral
(7%) (p=0.018). Mean follow-up time was 9.95+6.04
months in unilateral cases and 20.8+12.5 months in
bilateral cases (p=0.03).

Discussion

Detailed history, eye examination, neurological exa-
mination, radiological imaging and close follow-up are
required in all cases, as a significant number of sixth
nerve palsies may be due to many diseases threate-
ning life such as trauma and neoplasia. Conservati-
ve treatment is required for at least 6 months before
surgery, because spontaneous improvement can be
seen in most cases during the follow-up and treat-
ment period.

Keywords: Abducens nerve palsy, sixth nerve palsy,
etiology, paralytic strabismus.

Calismamizin amaci, altinci sinir felci tanisi ile takip
edilen hastalarin verilerini geriye doniik olarak incele-
yerek etiyoloji, klinik dzellikler ile tedavi yaklasimlarini
degerlendirmektir.

Gerec ve YOontem

Klinigimiz sasihk biriminde Ocak 1999 - Mayis 2016
tarihleri arasinda altinci sinir felci nedeni ile takip edi-
len hastalarin verilerinden 6yku, yas, cinsiyet, uygula-
nan tedavi sekli, lateralite, etiyoloji, tedavi 6ncesi kay-
ma ve kisithlik miktari, tedavi ve takip sonucu kayma
ve kisitlilik miktari ve takip suresi geriye donik olarak
degerlendirildi. Calismada Helsinki Deklarasyonu’na
sadik kalindi, ¢alisma igin etik kurul onay1 alindi. TUm
olgulara ait verilerle tanimlayici istatistik yapildi. Daha
sonra tedavi sekline gore konservatif tedavi edilenler
(takip ve gereginde kapama, prizmatik cam) ve cer-
rahi uygulananlar, yasa gore 18 yas ve alti ile 18 yas
Uzeri olanlar, lateraliteye gore tek tarafl ve cift tarafl
olanlar seklinde alt gruplar olusturuldu ve veriler kar-
silastinidr.

Horizontal bakis yonlerindeki hareket kisitlligi O ile -4
arasinda derecelendirildi (0: normal, -1: %25'e kadar



kisithlik, -2: %25 - %50 arasi kisithlik, -3: %50-%75
arasi kisithhk, -4: %75'den fazla kisithilik). Kayma mik-
tari, prizma 6rtme testi ile diyoptri (dpt) olarak ol¢uldu.
Kontrol muayenelerinde goz hareketlerinde kisitlilik
ve kayma miktari kontrol edildi. En az 6 aylk takip
sureci sonrasinda kendiliginden duzelmeyen, diplopi-
si devam eden ve goz hareketlerinde belirgin kisithlik
olan olgulara cerrahi tedavi planlandi. Cerrahi tedavi
planlanirken dis rektus kasina gug¢ olusturma testi uy-
gulandi. Eger kas fonksiyonu iyiyse (normalin %50’si
ve Uzeri) ice kayma miktarina gore ya sadece felcli
goOze i¢ rektus geriletmesi + dis rektus rezeksiyonu
ya da her iki goze i¢ rektus geriletmesi uygulandi.
Dis rektus fonksiyonu normalin yarisindan az oldugu
olgularda ise transpozisyon cerrahisi (vertikal rektus-
larin dis rektus insersiyo yerine tam tendon transpo-
zisyonu ve i¢ rektusa geriletme) uygulandi. Tum cer-
rahiler genel anestezi altinda yapildi.

istatistiksel Analiz

Verilerin analizi SPSS 16.0 paket programinda yapil-
di. Tanimlayici istatistik olarak strekli olmayan deger-
ler say! ve yuzde olarak, normal dagilima uyan su-
rekli degiskenler ortalama + standart deviasyon (SD),
normal dagilima uymayan surekli degiskenler ortanca
(minimum - maksimum) olarak belirtildi. Kategorik de-
giskenlerin grup karsilastirmasinda ki-kare testi kul-
lanildi. Surekli degiskenlerin grup karsilastirmasinda
normal dagihma uymadiklari igin Mann Whitney-U
testi kullanildi. P deg@eri 0.05'in alti anlamli olarak ka-
bul edildi.

Bulgular

Altinci sinir felci tanisi konulan 53 hastanin 59 goézi
¢alismaya alindi (Tablo 1). Hastalarin 28'i (%52.8) er-
kek, 25’ (%47.2) kadin olup yas ortalamalari 38.98
+ 20.74 yil idi. Hastalarin 18'inde (%34) sad g6z,
29'unda (%54.7) sol gz, 6'sinda (%11.3) her iki goz-
de tutulum saptandi. Ortalama takip suresi 11.4 +
7.97 ay idi. ilk bagvuru aninda ortalama kayma miktari
23.0 = 9.25 diyoptri (dpt), takip ve tedavi sonu ortala-
ma kayma miktari 5.34 + 6.73 dpt olarak olguldii. ilk
basvuru aninda ortalama kisithlik miktari -2.03 + 0.96
iken takip sonu ortalama kisithlik miktari -0.62 + 0.65
idi.

Etiyolojik neden olarak 16 (%30.2) travma, 10 (%18.9)
tumdrler ve onlarin cerrahi ¢ikarimi, 8 (%15.1) idio-
patik, 7 (%13.2) serebrovaskiler olaylar, 3 (%5.7)
dogumsal sebepler, 3 (%5.7) diyabet, 3 (%5.7) hi-
pertansiyon, 3 (%5.7) diger sebepler (1 multipl sk-
leroz, 1 hidrosefali ve 1 opere meningosel) tespit
edildi. Hastalarin 37’'sine (%69.8) konservatif tedavi,
16'sina (%30.2) cerrahi tedavi uygulandi. Konserva-
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tif tedavi olarak 25 hastaya (tUm olgularin %47.2'si)
takip ve gereginde kapama, 12 hastaya (tum olgula-
rn %22.6's1) prizmatik cam uygulandi. Hicbir olguya
botulinum toksini uygulanmadi. Cerrahi tedavi uygu-
lanan hastalardan 7’sine vertikal rektus tam transpo-
zisyonu ve i¢ rektusa geriletme, 6’'sina felgli goze i¢
rektus geriletmesi ve dis rektus rezeksiyonu ve 3'line
her iki i¢ rektusa geriletme uygulandi.

Tedavi sekline goére alt gruplar:

Tum hastalar cerrahi yapilan olgularla konserva-
tif yaklasilanlar olarak ayrildiginda, gruplar arasin-
da takip suresi acgisindan anlamli fark goézlenirken
(p<0.001), yas gruplari (p=0.35), cinsiyet (p=0.38),
lateralite (p=0.35), tedavi 6ncesi kayma (p=0.15), te-
davi sonrasi kayma (p=0.13), tedavi 6ncesi kisithhk
(p=0.95) ve tedavi sonrasi kisitlilik (p=0.14) a¢isindan
anlamli fark izlenmedi. Cerrahi tedavi yapilan grupta
tanidan cerrahiye kadar gecen takip suresi ortalama
18.25 + 9.29 ay (minimum 11 ay — maksimum 36 ay)
iken konservatif tedavi yapilan olgularda takip siresi
ortalama 8.43 £ 5.09 ay (minimum 2 — maksimum 24
ay) idi (Resim 1).

40,00

30,00

20,00

Takipsiiresi (ay)

10,00

o

0,009

T T
Cerrahi Konservatif

Tedavi Sekli

Resim 1: Tedavi sekline gore takip surelerinin karsilastiril-
masl. Cerrahi tedavi uygulananlarda takip sureleri konser-
vatif yaklasilanlara gére anlamli sekilde uzundu (p<0.001).

Hasta yasina gore alt gruplar:

Tum hastalar 18 yas ve alti ile 18 yas Uzeri olarak
ayrildiginda, olgularin %18.9'u (n=10) 18 yas ve altin-
da, %81.1'i (n=43) ise 18 yas ve Ustlnde idi. Gruplar
arasinda lateralite agisindan anlamli fark gdzlenirken
(p=0.018); cinsiyet (p=0.35), tedavi sekli (p=0.35), ta-
kip suresi (p=0.28), tedavi oncesi kayma (p=0.0.6),
tedavi sonrasi kayma (p=0.06), tedavi 6éncesi kisithlik
(p=0.35) ve tedavi sonrasi kisitlilik (p=0.65) a¢isindan
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anlamli fark izlenmedi. On sekiz yas ve alti grubun
6'sl (%60) tek tarafll, 4'0 (%40) cift tarafli iken erigkin
olgularin 401 tek tarafli (%93), 3'U ¢ift tarafli (%7) ola-
rak gozlendi (Resim 2).

Lateraliteye gore alt gruplar:

Lateralite

M unilateral
Wbiateral

40

w
=]
1

Hasta sayisi (n)
n
8
1

Yas grubu

Resim 2: Yas gruplarina goére lateralitenin karsilastiriimasi.
Gruplar arasinda lateralite acisindan anlamli fark mevcuttu
(p=0.018).

Tum hastalarin %13.2'si ¢ift tarafli (n=7), %86.8'i
(n=46) tek tarafli idi. Gruplar arasinda yas gruplari
(p=0.018), takip slresi (p=0.03), tedavi 6ncesi kay-
ma (p=0.012), tedavi sonrasi kayma (p=0.015) agI-
sindan anlamli fark gozlenirken; yas (p=0.19), tedavi
sekli (p=0.35), cinsiyet (p=0.07), etiyoloji (p=0.77),
tedavi 6ncesi kisitlilik (p=0.41), tedavi sonrasi kisitl-
lik (p=0.12) agisindan anlamli fark izlenmedi. 18 yas
ve alti hastalarin %40'1 (n=4) cift tarafl, 18 yas Uzeri
hastalarin %7’si (n=3) ¢ift tarafli idi. Tek tarafli grubun
ortalama yasi 40.43 + 20.07 iken ¢ift tarafli grubun
ortalama yasi 29.42 + 24.17 idi. Tek tarafli grubun or-
talama takip suresi 9.95 + 6.04 ay iken, cift tarafli
grubun ortalama takip stresi 20.8 + 12.5 ay idi. Tek
tarafli olgularda tedavi dncesi kayma miktari ortalama
21.6 + 8.07 dpt, tedavi sonrasi kayma miktari ortala-
ma 4.02 + 4.82 dpt iken; cift tarafli grupta tedavi 6n-
cesi kayma miktari ortalama 32.15 + 11.85 dpt, tedavi
sonrasi kayma miktari ortalama 14.0 + 10.81 dpt idi.

Tartisma

Calismamizda altinci sinir felci etiyolojisinde en sik
%30.2 ile travma ve %18.9 ile tumorler ve onlarin
cerrahi ¢ikarimini gézlemledik. Diger nedenler ise
siraslyla nedeni bilinmeyen, serebrovaskiler olaylar,
dogumsal sebepler, diyabet, hipertansiyon, multipl
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skleroz, hidrosefali ve opere meningosel olarak sira-
landi. Kargi ve ark. 50 vakalik altinci sinir paralizisi
serisinde en sik sebepleri travma, vaskiler hastaliklar
ve diger nedenler olarak bildirmistir. (9) Patel ve ark.
137 yeni tanili altinci sinir felci serisinde sirasiyla be-
lirlenemeyen sebepler, hipertansiyon, hipertansiyon
ile birlikte diyabet, travma, multipl skleroz, neoplazm,
diyabet, serebrovaskiler olaylar, beyin cerrahisi son-
rasl, anevrizma ve digerleri olarak bildirmislerdir. (3)
Ozbek ve ark. 29 vakalik ¢cocuk altinci kraniyel sinir
felci serisinde en sik sebep olarak tumdrler bildirmis-
lerdir. (10) YlUzbasioglu ve ark.’nin 58 vakalik calis-
masinda altinci sinir felcinde en 6nemli etiyolojileri
%53.4 travma, %15.5 nedeni belirlenemeyen olgu-
lar, %13.8 dogumsal olgular, %6.9 vaskiler nedenler
olarak saptanmistir. (6) Lee ve ark. altinci sinir felci
olan 75 cocuk serisinde timorler ve onlarin cerrahi
cikarimlari %45 ile en sik sebep iken timoral sebepli
olmayan kafa i¢i basing artisi %15, travma %12, do-
gumsal %11, enflamatuar %7, diger %5 ve nedeni bi-
linmeyen %5 gozlenmistir. (11) Park ve ark.’nin 108
vakallk serisinde altinci sinir felcinde en sik etiyolojik
neden olarak vaskuler patolojileri %31.1 olarak bildi-
rirken bunu sirayla travma, belirlenemeyen sebepler,
diger sebepler, neoplazm ve anevrizma takip etmistir.
(12) Farkli galismalarda altinci sinir felci etiyolojisinde
benzerlik olsa da sikhk sirasindaki farklihklarin hasta
gruplarindaki yas farkhliklar ile calismalarin néroof-
talmoloji birimi veya noéroloji klinigi takibinde olmalari-
na baglanabilir. Calismamizda travmalar ile timorler
ve onlarin cerrahi ¢ikarimlari altinci sinir felci sebeple-
rinin yarisini olusturdugu gorildu. Bu sebeple akut al-
tinci sinir felci olgularinin timinde manyetik rezonans
(MR) goruntuleme ve ayrintili nérolojik degerlendirme
Onermekteyiz. Lyons ve ark. altinci sinir felci olgulari-
nin biyudk ¢cogunluguna ve 6zellikle komsu kafa cifti
sinir felclerinin eslik ettigi durumlarda timor riski ol-
dugundan erken radyolojik gértntileme, dikkatli 6yki
ve klinik muayene dnermislerdir. (13) Tamhankar ve
ark. da okiler motor sinir felclerinde 6nemli oranda
yapisal lezyonlar izlenebileceginden hastalarin yasi-
na bakilmaksizin okuler motor sinir felclerinde tani
aninda kontrastl MR gorintileme 6nermislerdir. (7)
Bazi arastirmacilar 50 yasin Uzerinde, diyabet ve hi-
pertansiyon gibi vaskilopatik risk fakttrlerine sahip
izole altinci sinir felci hastalarinda mikrovaskuler eti-
yoloji muhtemel oldugu i¢in goértintileme yapilmadan
konservatif olarak 3 ay takip dnerse de Warwar ve
ark. diyabetik ve hipertansif olan 68 yasinda altinci si-
nir felgli bir hastanin hipofiz makroadenomu kanama-
sina bagh olarak gunler icerisinde 6ldugund bildirmis
ve gucli vaskilopatik hikayede dahi acil gérintileme
yapiimasi gerektigini 6nermiglerdir. (1,14) Bendszus
ve ark.’nin prospektif 43 olguluk akut altinci sinir felci
serisinde tiUm hastalara MR gorunttileme yapilimis ve



vakalarin %63’Unde altinci sinir felciyle iliskili lezyon,
%49'unda ise timor veya tumoér benzeri lezyon sap-
tanmis ve yine vaskuler risk faktorleri olan olgularda
dahi MR gorunttleme dnerilmistir. (15)

Calismamizda hastalarin ¢ogunlugunun (%69.8) ta-
kip ve gereginde kapama ya da prizmatik cam ile or-
talama 8 aylik takip suresinde duzeldigi goruldu. Me-
rino ve ark. 15 ¢ocuk altinci sinir olgusunun %80’inin
konservatif tedavi sonucu dizeldigini bildirmistir. (16)
Altinci sinir felci tedavisinde konservatif bekleme su-
resince tek tarafll kapama, prizmalar veya i¢ rektus
kasina botulinum toksin A enjeksiyonu uygulanabilir.
(6) Kapama tedavisi diplopi sik&yetini gecici olarak
azaltmada etkili ve basit bir yontemdir. Prizmalar ku-
cuk seviyeli kaymalarda diplopi sikayetini dnlemek
amaciyla uygulanabilir. (1) Botoks, kiiguk seviyeli kay-
malari diizeltmede ve antagonist i¢ rektus kontraksi-
yonunu engellemek amaciyla uygulanabilir. (1) Ancak
¢alismamizda hicbir olgumuza botulinum toksini uy-
gulamadik. Bunun sebepleri ilag temininin zor olmasi,
hastalar tarafindan kabul gérmemesi ve literatlirde al-
tinci sinir felci tedavisinde botulinum enjeksiyonu et-
kinligiyle ilgili farkli sonuglarin bulunmasidir. Hung ve
ark. 33 vakalik akut altinci sinir felci serisinde botoks
uygulanan hastalarda iyilesme oranini (%64.3) kon-
servatif takip edilenlere gore (%26.3) anlamli olarak
yuksek oldugunu bildirmis olsa da, Holmes ve ark.’nin
84 vakalik ¢cok merkezli prospektif serisinde botoks
uygulamasi ile konservatif takip edilenler arasinda ba-
sarl orani acisindan fark izlenmemistir (botoks %73,
konservatif takip %71). (17,18) Holmes ve ark.’nin di-
ger bir calismasinda tek basina botoks tedavisi ya da
cerrahi ile kombine botoks tedavisinin basariy arttir-
madigi gosterilmistir. (19) Kerr ve Hoehn beyin timor
nedeniyle altinci sinir felci gelisen 19 ¢ocuk olgunun
takibinde botoks tedavisi ile konservatif takip arasin-
da iyilesme orani acisindan fark olmadigini bildirmistir
(botoks %22, takip %20). (20) Botoks uygulamasinin
pitozis, hipertropya, subkonjonktival hemoraji, glob
perforasyonu, etki olusmamasi gibi komplikasyonlar
da diger dezavantajlari olarak sayilabilir. (1)

Takip sonucu iyilesme gortlmeyen olgularda dis rek-
tus felcinin derecesine ve i¢ rektus kasindaki kontrak-
turiin derecesine gore cerrahi dnerilmektedir. (6) Ca-
ismamizda hastalarin %30.2'sinde ortalama 18 aylik
takip sonucunda kayma miktarinda diizelme olmadigi
icin ve diplopi sikayeti devam ettiginden cerrahi tedavi
uygulandi. Altinci sinir felcinde olgularin buyuk kis-
minda tam iyilesme gorilebildiginden cerrahi tedavi
klinik tablonun baslangicindan itibaren en az alti ay
sure ile geciktiriimesi 6nerilmektedir. (6) Cerrahi plani
dis rektusun felcinin derecesine ve i¢ rektus kasindaki
kontrakturin derecesine gore yapilir. (6)
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Hafif dis rektus parezisinde (-1 kisitl) ipsilateral i¢
rektus geriletmesi veya iki tarafli i¢ rektus geriletme-
si yapllabilir. (1,6) Orta seviyeli parezilerde (-2 kisith)
genellikle ipsilateral paretik dis rektus rezeksiyonu ve
antagonisti i¢ rektus geriletmesi gereklidir. (1,6) Dis
rektus fonksiyonunun az oldugu siddetli altinci sinir
felcinde (-3/-4 kisitll) transpozisyon prosedurleri en-
dikedir. (1,6) Calismamizda cerrahi tedavi uygulanan
hastalardan 7'sine vertikal rektus tam transpozisyo-
nu ve i¢ rektusa geriletme, 6'sina felcli goze i¢ rektus
geriletmesi ve dis rektus rezeksiyonu ve 3’'Une her
iki i¢ rektusa geriletme uygulandi. Leiba ve ark. tam
tendon transpozisyonu ve i¢ rektusa botulinum toksini
uyguladiklari kronik altinci sinir felci olan hastalarinin
%59’'unda primer pozisyonda 10 PD ve altinda kay-
ma sagladiklarini bildirmiglerdir. (21) Yuzbasioglu ve
ark.’nin ¢alismasinda cerrahi tedavi uygulanan has-
talarda basari orani %68.8 olarak bulunmustur. (6)
Holmes ve ark. 6 aydan uzun slredir var olan kronik
altinci sinir felci olgularinda 6 aylik takip sonunda kon-
servatif takip edilenlerde %15 basari, botoks yapilan-
larda %10 basari, cerrahi yapilanlarda %39 basarl,
botoks ve cerrahi yapilanlarda %25 basari bildirmis-
lerdir. (19)

Calismamizda altinci sinir felglerinin %13.2’si ¢ift ta-
rafli, %86.8'i tek tarafl idi. Cift tarafli olan olgularda
yas ortalamasinin daha genc¢ oldugu, ortalama takip
suresinin daha uzun oldugu, tedavi 6ncesi ve sonrasi
kayma miktarinin daha fazla oldugu goérildi. Holmes
ve ark.’nin 33 akut altinci sinir felci olgusunu iceren
calismasinda kendiliginden duzelme oraninin %73
oldugunu, bu oranin tek tarafl felglerde (basari ora-
ni %84) cift taraflilara gore (basari orani %38) daha
yuksek oldugunu bildirilmistir. (22) Mutyala ve ark.
travmatik altinci sinir felcinde 6 ayda kendiliginden
duzelme oraninin tek tarafli olgularda %27, iki taraf-
Il olgularda %12 oldugunu bildirmislerdir. (23) Bizim
sonuclarimiz da cift tarafli tutulumun daha kot prog-
nostik faktor oldugunu desteklemektedir.

Sonug olarak, altinci sinir felclerinin énemli bir kismi
travma ve neoplazi gibi hayati 6neme haiz pek ¢ok
hastalik sebebiyle olabileceginden ayrintili anamnez
ve muayene, norolojik muayene, MR gorintileme ve
yakin takibi gerekmektedir. Takip ve tedavi sirecin-
de olgularin cogunda zamanla kendiliginden diizelme
olabileceginden cerrahi 6ncesi en az 6 ay konservatif
yaklasim gerekmektedir.
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Amag

Bu ¢alismanin amaci, erken evre glottik larenks kan-
ser tanili hastalarda iki radyoterapi (RT) tekniginin ka-
rotis arter dozlari agisindan karsilastiriimasidir.

Gerec ve Yontem

Bu calismaya, 10 erken evre (T1 / 2) glottik larenks
kanser tanili hastayi dahil ettik. Her bir hasta i¢in hem
yogunluk ayarh radyoterapi (YART) hem de 3 boyutlu
konformal radyoterapi (3BKRT) tedavi planlari hazir-
landi. Tum hastalar icin tedavi volumleri (CTV, PTV)
olusturuldu. Tum larinks, gercek ve yalanci vokal
kordlar, anterior-posterior komissurler, aritenoidler,
aryepiglottik kivrimlar, subglottik boélge dahil edilecek
sekilde klinik hedef volim (CTV) olsturuldu. PTV'ye
28 -29 fraksiyonda (fraksiyon basina 225 cGy) 6300-
6525 cGy doz tanimlandi. Planlanan hedef volimu
(PTV) olusturmak igin, tim yonlerde CTV'ye 5 mm ek-
lenirken, karotis arter ve spinal kordu korumak adina
posterolateral ydnde 3 mm'lik marj verildi. Spinal kord
ve karotis arterler kritik organlar (OAR) olarak kontur-
landi. Hedef hacim dozlari, OAR hacimleri, homojen-
lik indeksi (HI), konformite indeksi (CI) karsilastirildi.

Bulgular

3BKRT'ye kiyasla YART, karotis arterde yuksek doz
hacimlerini (V30, V35, V50) belirgin olarak dusurur-
ken (p <0.001), dusuk doz hacimleri (V10) her iki tek-
nikte de yuksek seyretti. Her iki teknikte de CI benzer
olup (0.9 vs. 0.9, p = 0.3), HI 3BKRT'de daha iyiydi
(0.1 vs. 0.08, p < 0.001). Spinal kord maksimum doz-
lari 3BKRT'de daha disuktl (18 Gy vs. 44Gy).

Sonug
IMRT, T1 /T2 glottik kanserli hastalarda karotis arterin
korunmasi agisindan Ustin bir RT teknigidir.

Anahtar Kelimeler: Radyoterapi, glottik laringeal
kanser, karotis arter, 3BKRT, IMRT

Abstract

Objective

The aim of this study was to compare two radiothe-
rapy (RT) techniques in early-stage glottic laryngeal
cancer patients in terms of radiotherapy doses to whi-
ch the carotid artery was exposed.
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Material and Methods

In this study, we included 10 early-stage (T1/2) glot-
tic larynx cancer patients. Both intensity-modulated
radiotherapy (IMRT) and 3-dimensional conformal
radiotherapy (3DCRT) treatment plans were prepa-
red for each patient. Treatment volumes (CTV, PTV)
were created for all patients. The entire larynx was
described as CTV to include both false and true vocal
cords, anterior-posterior commissures, arytenoids,
aryepiglottic folds, subglottic region. The prescription
dose was 6300-6525 cGy in 28 -29 fractions (225 cGy
per fraction) to the PTV. For planning target volume
(PTV), while 5-mm was added to CTV in all directions,
3-mm margin was given to protect the carotid artery
and spinal cord posterolaterally. Spinal cord and caro-
tid artery were contoured as the organs at risk (OAR).
The doses of the target volumes, the OAR volumes,
the homogeneity index (HI), conformity index (CI)
were compared.

Introduction

Laryngeal cancer is the most common cancer of the
head and neck region. Laryngeal cancers account to
around 2% of all cancer cases in the world (1). The
incidence in Turkey is 2.6%. It is among the top ten
most common cancers in men due to the higher fre-
quency of tobacco and alcohol use (2). There is also
an increased risk in former smokers (3). The larynx is
divided into three anatomic regions: the supraglottis,
glottis, and subglottis. Glottic, supraglottic and sub-
glottic cancers represent approximately two-thirds,
one-third and two percent of laryngeal cancers, re-
spectively (4).

Glottic laryngeal cancers are usually diagnosed at
early stage (TINOMO, T2NOMO). The pattern of lym-
phatic-hematogenous spread is extremely rare be-
cause the glottic region is relatively poor in lymphatic
and vascular vessels (5, 6).

For early-stage (stage I-ll) laryngeal cancer, defini-
tive radiation therapy (RT) and larynx-sparing surgery
(transoral laser surgery and open partial laryngecto-
my) generally offer equivalent local tumor control and
survival. The optimal treatment maximizes both sur-
vival outcomes and functional consequences consid-
ering the importance of maintaining the function of the
larynx (voice, swallowing, and airway protection and
patency) (7, 8). RT is a primary treatment approach for
stage | laryngeal cancer and the local control rate is
84 - 95%. During RT, it is necessary to protect critical
organs and healthy tissue as much as possible while
giving the sufficient tumor dose to target for local con-
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Results

IMRT in comparison to 3DCRT significantly reduced
the high-dose volumes (V30, V35, V50) of carotid ar-
tery (p < 0.001). However, the V10 parameter did not
significantly decrease in any technique. Cl was similar
(0.9 vs. 0.9, p = 0.3) compared to 3DCRT. However,
HI was significantly improved with 3DCRT (0.1 vs.
0.08, p < 0.001). The maximum dose of spinal cord
was lower in 3DCRT compared to IMRT (18 Gy vs.
44Gy).

Conclusion
IMRT is a RT technique in patients with T1/T2 glottic
cancer in terms of protecting carotid artery.

Keywords
Radiotherapy, glottic laryngeal cancer, carotid artery,
3DCRT, IMRT

trol. Tumor control is closely related to the dose given
to the target volume. Therefore, the dose should be
given at the correct rate and with the appropriate RT
technique (9, 10). Various RT techniques have certain
advantages. For instance, 3D-CRT is used in order
to provide better dose distribution with computerized
imaging, while IMRT and the Volumetric Arc Therapy
Technique (VMAT) are used in order to produce better
solutions in complex geometric structures (11).

Increased incidences of stroke and other cerebrovas-
cular events have been reported in patients who have
survived over 10 years since undergoing treatment
for early-stage glottic cancer. In particular, the risk
of ischemic stroke increases 10-fold in patients un-
dergoing traditional RT for early-stage glottic cancer
if younger than 60 years of age. As such, the dose
administered to the carotid artery during RT is an im-
portant parameter of patient outcome in early-stage
glottic cancer (12, 13).

In the present study, we compared 3DCRT and IMRT
in terms of their dosimetric characteristics for ear-
ly-stage glottic laryngeal cancer. We aimed to investi-
gate the dose suffered by critical organs and especial-
ly the carotid artery in patients with early-stage glottic
laryngeal cancer.

Materials and Methods
In this study, we included 10 early-stage (T1/2) glottic

larynx cancer patients treated and followed between
January 2017 and May 2018.



The current study was conducted according to the
principles put forth by the Helsinki Declaration and
Good Clinical Practice guidelines.

All patients underwent computed tomography (CT)
(2.5-mm slice thickness) after being immobilized in
the supine position using thermoplastic masks. Each
patient's CT image dataset was transferred to the
treatment planning system (TPS), and the clinical
target volume (CTV), planning target volume (PTV),
spinal cord, and both carotid arteries were delineat-
ed. Whole larynx, including true and false vocal cords,
anterior-posterior commissures, arytenoids, aryepi-
glottic folds and the subglottic region, were contoured
as CTV. In patients with T2 stage cancer, the lower
border of treatment field was kept wider due to sub-
glottic extension. To prevent irradiation of the spinal
cord and carotid, a 3-mm margin was created in the
posterolateral and 5-mm margins were used in all oth-
er directions. Spinal cord and carotid artery were con-
toured as organ at risk (OAR).

Treatment Planning

A total of 10 patients were studied with the 3DCRT
technique. Photon energies were as follows: 6 MV for
lateral areas, 4 MV for the anterior-posterior (AP) field
(Figure 1). The prescribed dose of the anterior com-
missure and 1/3 anterior of the vocal cord was better
provided by the addition of the AP field. All plans were
normalized so that 95% of the PTV received 100% of
the desired dose.

The same patients’ CT slices were used for IMRT
planning with 7 angles (Figure 2). 6 MV photon ener-
gy was used. All plans were normalized so that 95%
of the PTV received 100% of the treatment dose.

We compared 3DCRT and IMRT in terms of their do-
simetric characteristics.

Comparison of Dosimetric Characteristics
Dose-volume histograms (DVHSs) for PTV, carotid ar-
tery and spinal cord were evaluated for all plans and
Cl and HI were calculated for each plan.

Cl is defined as follows (ICRU 62):

Cl= TV (95% Target volume) / PTV (Planning target
volume)

HI is defined as follows (ICRU83):
Dz%'Dgg%

HI=

D

50%
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IMRT and 3DCRT were planned by using TPS with
the Elekta Precise Pencil Beam algorithm. Linear
accelerator devices (Synergy Platform model) were
used in the treatment. The prescription dose in those
with T1 stage cancer was 6300 cGy in 28 fractions
(225 cGy per fraction) to the PTV. The prescription
dose in those with T2 stage cancers was 6525 cGy
in 29 fractions (225 cGy per fraction) to the PTV. TPS
datas were analyzed with IBM SPSS v20 program.
Mann Whitney U test was used for comparisons and
p <0.05 was considered significant.

Figure 1
AP-lat fields in 3DCRT technique

technique

G290
veya
G300

G320

G60 veva G70

Figure 2
7 angled fields definition in IMRT

Results
One female and 9 male patients were included in the

study. Six of the patients included in the study were
T1 stage and 4 were T2 stage.
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Dose Coverage
Figure 3 shows the dose distribution of two plans in
a patient.

The dose distributions in 3DCRT and IMRT

Average mean doses for PTV were 6663.4cGy and
6610.3 cGy for the IMRT and 3DCRT plans, respec-
tively. The average maximum and minimum PTV dos-
es were 7230,3 and 5371,5 cGy for IMRT, and 7016,3
and 6065,7 cGy for 3DCRT plans, respectively. No
statistically significant differences were observed be-
tween mean doses for IMRT vs 3DCRT. However,
statistically significant differences were observed for
minimum and maximum doses (Table 1).

In 3DCRT plans, the HI value was found to be clos-
er to 0 (Figure 4). This means that the 3DCRT plans
resulted in a more homogenous dose distribution. A
significant difference in HI was observed between the
two planning techniques (p<0.001).

Regarding the ClI values, no significant difference was
observed between 3DCRT and IMRT planning tech-
niques (Figure 5).

Radiotherapy Techniques In Larynx Cancer

In both planning techniques, the Cl value was be-
tween 0.9 and 1 (Table 2).

When the T1 and T2 stage patient groups were com-
pared, it was seen that there was a significant differ-
ence in PTV and CTV volumes in regard to cancer
stage. However, there was no significant difference
between the T1 and T2 stages in terms of doses (Ta-
bles 3, 4).

Carotid Arteries And Spinal Cord

In 3DCRT plans, PTV and CTV target volumes ac-
counted for 95% of the dose, while the maximum
dose of spinal cord (Dmax) did not exceed about 1800
cGy, but it was found that carotid arteries could not be
preserved. In the IMRT plan, the target volume of the
PTV was 95% of the defined dose, while the Dmax
of the spinal cord was approximately 4500 cGy and
there was a significant decrease in high-dose vol-
umes of the carotid arteries (p <0.001). (Tables 5)

There was a significant decrease in V30, V35, V50
of the carotid artery with the IMRT plans (p<0.001).
However, the V10 parameter of the carotid artery did
not significantly decrease in any technique. (Table 6)

Figure 3
The dose distributions in 3DCRT and IMRT of a patient

HI
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Figure 4
HI in 3DCRT and IMRT techniques
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Dmin, Dmax and Dmean values of PTV and CTV target volumes

PTV CTV
(cGy) (cGy)
RT Dmin Dmax Dmean Dmin Dmax Dmean
3DCRT 6065,7+68,7 | 7016,3+76,4 | 6610,3+53,6 | 6372,5+48,2 | 7011,4+76,8 | 6631,8+56,4
IMRT 5371,5+90,7 7230,3+40 6663,4+44,1 6093,1+£110 7163+66,4 6727,8+60,2
p <0,001 0,027 0,454 0,032 0,162 0,26

Table 2 HI and CI values of the target volume (mean)

HI cl
3DCRT 0,080,007 0,9+0,19180
IMRT 0,1+0,006 0,90,00001
p <0,001 0,306

D95 values of PTV and CTV according to stages

PTV cTV
STAGE D95(cGy) D95(cGy)
3DCRT IMRT 3DCRT IMRT
T1 6311,1+96 6362,1+99,9 6381+98,7 6396+121,6
T2 6589,8+21,5 6579,3+94,3 6634,1+70 6597,3+95
p 0,011 0,033 0,011 0,033

Table 4 Dmean value for carotid arteries, Dmax value for spinal cord

RIGHT CAROTID LEFT CAROTID SPINAL CORD
STAGE Dmean(cGy) Dmean(cGy) Dmax(cGy)
3DCRT IMRT 3DCRT IMRT 3DCRT IMRT
T1 5254+666,6 2416,7+310,1 | 5136,8+653,3 | 2405,8+317,1 | 1804,7+231,9 | 4475,7+337,9
T2 5339+371,6 2640+271,4 5606+431,5 | 2633,3+284,6 | 2046,5+284,6 | 4591,3+70,1
p 0,831 0,201 0,286 0,201 0,286 0,831
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Dmax and Dmean values for OARS

Radiotherapy Techniques In Larynx Cancer

RIGHT CAROTID LEFT CAROTID SPINAL CORD
(cGy) (cGy) (cGy)
RT Dmean Dmax Dmean Dmax Dmax
3DCRT 5288+171,7 6751,8£76,5 5324,5+£189,2 6517,7+£232,7 1901,4+81,2
IMRT 2506+95,5 5008,3£112 2496,8+98,3 4972+129 4521,9+82,8
p <0,001 <0,001 <0,001 <0,001 <0,001
Percentages of volumes corresponding to specific doses for carotid artery
RIGHT CAROTID LEFT CAROTID
(%) (%)
RT V10 V30 V35 V50 V10 V30 V35 V50
3DCRT 97,7¥1,2 | 92,1+25 | 89,8+2,8 | 71,4454 | 97,5¢1,3 | 91,9+2,3 | 89,4425 | 69,4+7,1
IMRT 97,3+1,2 | 27,6£3,5 14,7£2,5 0,3#0,1 96,8+1,4 28+3,5 15,52 .4 0,2+0,1
p 0,518 <0,001 <0,001 <0,001 0,620 <0,001 <0,001 <0,001
Discussion 6 months (18). In a study evaluating patients undergo-

Definitive RT has been one of the main treatment op-
tions for early-stage (T1 / T2) glottic laryngeal cancer
for many years. Compared with surgery, local-region-
al control rates were similar and acute-chronic compli-
cation rates were very low (14, 15).

Khan et al., in their retrospective study involving 141
patients with early-stage laryngeal cancer, empha-
sized the importance of definitive RT (16). In the study,
definitive RT provided excellent LC and cause specific
survival for early-stage glottic carcinoma, with excel-
lent voice preservation and minimal long term toxicity.
73% of the patients reported significant improvement,
while only 8.5% reported a chronic worsening of their
voice. In our hospital, the primary treatment method
in patients with T1 / T2 glottic cancer is definive RT.

RT application in early stage glottic laryngeal can-
cers can be performed with different techniques. In
the literature, there are studies comparing different
RT techniques in terms of normal tissues and target
volumes. The carotid artery is an important structure
located in the surroundings of the larynx. Vascular in-
jury due to RT is a late complication. In the literature,
the definition of atherosclerosis due to RT was first
described in 1959 (17). Vascular changes in patients
receiving RT to the head and neck region begin after
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ing RT with the diagnosis of nasopharyngeal cancer,
carotid intima media thickness was shown to increase
linearly after RT (19). In addition, the study by Gujral
et al. in 2016, indicated that the increase in carotid
artery intima media thickness may be an important
marker for the detection of radiation-induced athero-
sclerosis (20).

Gomez et al., compared 3 different techniques (2-di-
mensional conventional, 3DCRT and IMRT) in pa-
tients with early-stage larynx cancer and found that
IMRT was superior in terms of mean carotid doses
(21). In this study, our first goal was to compare two
RT techniques (3DCRT and 7-area IMRT) in terms of
carotid artery dose in patients with early-stage glottic
laryngeal cancer. As expected and consistent with the
literature the carotid artery doses were lower in the
IMRT technique.

In the literature, there is no consensus on target vol-
ume definitions in carotid artery protective IMRT. In a
review, it was reported that the greatest variability was
in the definition of CTV, and in most studies, IMRT
with three to seven fields were used (22). Similar to
our study, the majority of studies in this field did not
utilize GTV definitions (12, 23, 24). In most studies,
the definition of CTV included the area 1.5 cm below



the vocal cords, arytenoids and subglottic region,
while PTV was defined with margins ranging between
2-10 mm (12, 21, 25). In a study which was focused
on dose-sparing of carotid arteries without PTV mar-
gin, Chatterjee et al. performed planning according to
CTV and treatments were performed with IGRT (13).
In our study, PTV margin was defined and the patients
were treated at IGRT.

The carotid artery behaves like a serial organ and so
it is the dose of RT to a particular section of artery that
is important (26). The effect of RT dose on the carot-
id artery in development of radiation-induced athero-
sclerosis is not clear. However, the incidence of 10-
year cerebrovascular event in head and neck cancer
patients was reported to increase by 9% when treated
with radiotherapy (27). In literature, radiation doses
were suggested to be limited to the following maxi-
mums: carotid artery <35 Gy (22, 28). However, in the
study of Vatanen et al., significant subclinical vascular
damage has been observed at total body irradiation
doses of 10-12 Gy in long-term survivors of high-risk
neuroblastomas (29). Some studies have reported
that the stenosis of the carotid artery increases the
thickness of the intima-media as the radiation dose
increases (26, 30).

Atalar et al compared 3DCRT, IMRT and intensi-
ty-modulated arc therapy (IMAT) (31). They found the
number of hot spots in IMRT and IMAT was signifi-
cantly higher than 3DCRT. In our study, the number
of hot spots in IMRT was higher than 3DCRT. And ac-
cordingly, the HI values were affected. HI value closer
to zero indicates a more homogeneous dose distribu-
tion within the PTV. As can be understood from the
formula HI, a high D2 value moves the result value
away from zero and brings it closer to 1 ((D2: Mini-
mum dose which receives 2% of the target volume
(maximum dose)). As a result, in our study, 3DCRT
plans had a more homogeneous dose distribution.
However, 3DCRT plans median V35 and V50 val-
ues for carotid arteries were significantly higher than
IMRT and IMAT. Rosenthal et al compared conven-
tional planning and IMRT (32). Median carotid V35,
V50, and V63 values significantly decreased in IMRT.
In our study, the high-dose volumes (V30, V35, V50)
were significantly higher than IMRT. Choi et al report-
ed IMRT can significantly decrease the dose of ca-
rotid arteries (the median V2, V25, V50) (33). But, in
the study, dose volume relationship for carotid artery
damage from radiation had not yet been established.
They suggested that carotid sparing IMRT could re-
duce the risk of carotid artery damage. In our study,
IMRT in comparison to 3DCRT significantly reduced
the high-dose volumes (V30, V35, V50) of the carotid
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artery. However, we could not reduce the V10 value
of the carotid artery as we wanted in any technique.
In our opinion, this is due to the fact that both the MLC
thickness is 1 cm and the present TPS. In conclusion,
we suggest that the V10 value of the carotid artery is
also kept low since the RT dose causing atheroscle-
rosis in the carotid artery is uncertain.

Conclusion

Considering the frequency of vascular disorders
which are not associated with RT, it will be appropri-
ate to examine vital vessels such as the carotid artery
with radiological tests before RT application. It is also
evident that, for patients at risk (those with high mor-
bidity such as diabetes, high cholesterol, hyperten-
sion, cardiovascular disease, etc.), treatment should
be planned with the RT technique that has higher
dose-sparing ability for vascular structures. Patients
should be monitored for local-regional and distant
metastases after RT and also cardiovascular controls
should be performed.
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Oz

Amagc

Bu calismanin amaci, kaynama yoklugu gorulen ve
benign kistik lezyonu olan olgularda, kortikospongioz
kurutulup dondurulmus allogreft (AG) ile Deminerali-
ze Kemik Matriks (DBM) kombinasyonun uygulandigi
hastalar ile yalniz AG uygulanan hastalarin klinik ve
radyolojik sonuglarini karsilastirmaktir.

Gerec ve Yontem

Retrospektif olarak olarak planlanan bu ¢alismaya ki-
rik sonrasi kaynama yoklugu gelisen (nonunion) ve
benign kistik lezyonu olan, operasyon sirasinda DBM
velveya allogreft kullanilan ve radyolojik ve klinik taki-
bi yapilan hastalar alindi. Benign kistik lezyonu olan
hastalar Grup I'e, nonunion tanisi alan hastalar Grup
II'ye dahil edildi. Grup | ve Grup Il hastalar kullanilan
greft trlerine gore A ve B olmak Uzere iki alt gruba ay-
rildi. DBM-AG uygulanan hastalar A grubuna, sadece
AG uygulanan hastalar ise B grubuna alindi. Greftin
gorinimi ve kaynama potansiyelini i¢in, Goldberg’in
radyolojik degerlendirme skalasi kullanild1.

Bulgular

Calismaya 101 hasta alindi. Grup I'e 48 hasta, grup
II'ye 53 hasta alindi. Grup 1A ve Grup IB karsilasti-
rildiginda radyolojik degerlendirmede skor a¢isindan
anlamh fark bulundu (p=0.011). Grup IIA ve Grup IIB
karsilastirildiginda skor acgisindan aralarinda anlaml
fark bulundu (p=0.014). Grup IA ve IIA skorlari istatis-
tiksel olarak anlaml derecede ytiksek bulundu.

Sonug

Otogretftlerin yetersiz oldugu olgularda allogreftler kul-
lanilabilir. Kullanilan allogreftler, DBM ile karistirilip
kullanildiginda klinik ve radyolojik olarak hem daha
iyi, hem de daha hizli kaynama elde edilebilir.

Anahtar Kelimeler: Demineralize Kemik Matriksi
(DBM), Dondurulmus Kurutulmus Kemik Allogreftleri
(AG), Benign Kistik Lezyon, Kaynamama

Abstract

Objective
This study aimed to compare the clinical and radio-
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logical results of the patients who treated the combi-
nation of Corticospongiosis dried and frozen allograft
(AG) with a Demineralized Bone Matrix (DBM) and
the patients who treated AG in the patients who had
benign cystic lesions (BCLs) and nonunion.

Materials and Methods

This retrospective study included patients who had
BCLs and nonunion, who underwent DBM and/or AG
during the operation, and who followed radiological-
ly and clinically. Patients with BCLs were included in
Group | and the patients with nonunion were included
in Group Il. Group | and Group Il patients were divi-
ded into two groups as A and B. Patients who treated
DBM-AG were included in group A and those who tre-
ated AG were included in group B. Goldberg’s radio-
logical evaluation scale was used to evaluate the graft
appearance and its union potential.

Introduction

In orthopedic surgery, especially in post-traumatic
treatment, delayed union, nonunion, malunion, and
bone loss can be important problems. The anatomical
integrity and stable fixation of the bone are required
for a successful reconstruction; therefore, grafting or
bone transfer may be necessary to fill the defects in
the bone(1). Bone grafts are the second most com-
mon tissue transplanted and they are an essential
treatment tool in the field of acute and reconstructive
traumatic orthopedic surgery. Autogenous, allogenic,
and xenogenous bone grafts and alloplastic materials
are commonly used when repairing bone defects. Au-
togenous bone grafts are widely used to accelerate
healing; however, there are limits to their availabili-
ty, and donor site morbidity is an important problem.
Bone studies of alternative graft options are still on-
going(2,3,4).

Several substances can be used to replace bone,
such as allografts, xenografts and ceramics (real and
synthetic), demineralized bone matrix (DBM), bone
morphogenetic protein (BMP), autologous bone mar-
row, growth factors, and composite grafts(2-5). One of
the commonly used substitutes is an allogeneic bone
graft. The use of demineralized freeze-dried bone al-
lograft (AG) whether alone or in combination with oth-
er bone substitutes, showed significant improvements
in bone augmentation procedures. AGs, in addition to
their osteoconductive effects, are also beneficial os-
teoinductive agents(6). The osteoinductive potential
of AG is mainly attributed to morphogenetic proteins
(BMPs) stored in the matrix. Growth and differentia-
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Results

In this study, 101 patients were included.48 patients
in group | and 53 patients in group Il were included.
When comparing Group IA with Group IB, there was a
significant difference in terms of their radiological sco-
res (p=0.011). When comparing Group IIA with Group
[IB, there was a significant difference in terms of their
radiological scores (p=0.014). The Group IA and IIA
scores were statistically significantly higher.

Conclusion

In the treatment of BCLs and nonunion,the AG-DBM
combination is more effective than AG alone as clini-
cally and radiologically.

Keywords; Demineralized Bone Matrix, Freeze-Dried
Bone Allografts, Bening Cystic Lesion, Nonunion.

tion factors are present in AG preparations(7).In max-
illary sinus augmentation procedures, AG showed
29% new bone formation while autogenous grafts
showed 40% in comparison(8).

DBM, which is obtained by removing the inorganic
material (minerals) from the bones through various
chemical processes, exhibits osteoinductive activity
equal to that of autogenous bone grafts. With DBM,
revascularization occurs rapidly, and it can be used to
improve fracture healing and repair bone defects. The
biggest advantage of DBM is that it can be used in the
desired amount, shortening the operation time, and
consequently, decreasing blood loss(3,4).

The main advantage of allografts is that they eliminate
the need for a donor site besides it can be used in
large quantities if necessary. But there is a controver-
sy about the effectiveness of bone allografts in bone
regeneration between studies.

The purpose of this study was to compare the com-
bination of freeze-dried bone AGs plus DBM and
AGs alone in patients exhibiting BCLs and nonunions
based on the results of clinical and radiological eval-
uations.

Materials and Methods

This study was carried out following the principles of
the Helsinki Declaration of 2008. This retrospective
study was performed in the Department of Orthope-
dics and Traumatology at the University of Ondokuz



Mayis Faculty of Medicine in Turkey, between January
01, 2000, and December 31, 2004, after the approval
of the ethics committee of the university. This study
was conducted between 01.01.2000-31.12.2004.

The patients’ information was obtained from the au-
tomated hospital records system and the files in the
hospital archives. Written consent was obtained from
all the patients included in the study and their rela-
tives. The study included patients aged =18 years,
who had BCLs and nonunion, who underwent DBM
and/or allograft during the operation, and who fol-
lowed radiologically and clinically. Patients were
aged<18, who did not have a file, whose radiological
and clinical follow-up was not completed were exclud-
ed from the study.

Two infected patients were excluded from the study.

Diagnostic criteria for the presence of BCLs in bone
were the presence of well-defined radiolucent lesion
seen on radiographs, presence of fluid on aspiration,
and histopathological confirmation regarding the type
of cyst and its origin. Cyst treated with curettage with
bone grafting, a surgical procedure performed at the
study site, and having a minimum follow-up at least a
period of 6 months after surgery were included in the
study. Cysts treated with other methods (intramed-
ullary stabilization, bone marrow injection), or cysts
located in the spine or the skull, infected cysts, and
metastatic cysts were excluded from the study.

In our clinic, the patients are rechecked 4 times with
follow-ups 1 day, 1 month, 3 months, and 6 months
after surgery. At these appointments, anteroposte-
rior, lateral, and oblique radiographs are taken. The
patients participating in this study were invited to a
final follow-up in January of 2005 to evaluate their
clinical and radiological findings. The evaluations and
follow-ups of the patients were performed by two or-
thopedic physicians. Anteroposterior and lateral ra-
diographs were obtained from all of the patients for
the radiological evaluation, which was performed via
direct digital radiography.

A standard worksheet was created, and the patients’
information was recorded on this form. Those patients
with BCLs were placed in Group I, and those that ex-
hibited nonunions were placed in Group Il. Then, the
Group | and Group Il patients were subdivided into two
groups each, A and B, according to the type of graft
used. The patients treated with DBM combined with
frozen corticospongiosis bone AGs were assigned to
subgroup A, while those patients treated with only the
AGs were assigned to subgroup B.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Group 1A: The patients who had BCLs and treated
with DBM combined with frozen corticospongiosis
bone AGs

Group 1B: The patients who had BCLs and treated
with only the AGs

Group 2A: The patients who had nonunion and treat-
ed with DBM combined with frozen corticospongiosis
bone AGs

Group 2B: The patients who had nonunion and treat-
ed with only the AGs

Group IA and Group IB were compared both clinically
and radiologically, and Group IIA and Group 1IB were
compared both clinically and radiologically. The Gold-
berg radiological evaluation scale was used to evalu-
ate the graft appearance and its union potential. The
scores for the graft appearance were: resorbed = 0,
mostly resorbed = 1, largely intact = 2, and reorgan-
ized = 3. The union potential (proximal-distal) scores
were: nonunion = 0, possible union = 1, and radiolog-
ical union = 2. The total points based on the category
were: graft = 3, proximal union = 2, distal union = 2,
and maximum score = 7

Graft appearance
Rezorbe 0

Very resorbed 1

Large intact 2
Reorganized 3

Union (proximal-distal)
Non-union 0

Possible union 1
Radiological union 2

Total Points by Category
Graft 3

Proximal union 2

Distal union 2

Max score 7

(Source: Bone transplantation, Berlin, Heidelberg,
1989)

Statistical Analysis

The statistical analysis was performed using IBM
SPSS Statistics for Windows (version 21.0; IBM
Corp., Armonk, NY, USA). The mean, standard devia-
tion, and numerical values were used when providing
descriptive analyses. The 2x2 design was compared
using Pearson's chi-squared test and Fisher's exact
test. For the normally distributed (parametric) var-
iables evaluated between the groups, the Student’s
t-test was used. In the paired comparisons of the in-
dependent groups, for those showing normal distribu-
tions, the Mann-Whitney U test was used. A p-value
of less than 0.05 was considered to be statistically
significant.
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Results

In this study, 101 patients have included: 39 (39%)
females and 62 (61%) males. The mean age of the
patients was 33.3+17.6 years old, and the mean fol-
low-up period was 3.3£1.6 years. Group | contained
48 patients (47.5%) with BCLs, and Group Il contained
53 patients (52.5%) with nonunions. The mean age
of Group | patients was 32 + 9 years and the mean
age of Group Il was 35 + 12 years (p = 0.187). The
mean follow-up period was 33 = 12 months for group
1 patients and 29 + 9 months for group 2 patients (p
=0.101).

Of the 48 patients in Group |, the BCLs were located in
the following bones: 12 (25%) in the femur, 10 (20.8%)
in the tibia, 6 (12.5%) in the calcaneus, 5 (10.4%) in
the humerus, 5 (10.4%) in a hand phalanx, 4 (8.3%)
in the fibula, 3 (6.3%) in a metatarsal, 2 (4.2%) in a
foot phalanx, and 1 (2.1%) in the radius. Moreover,
23 (47.9%) of the Group | patients had solitary bone
cysts, 11 (22.9%) had enchondromas, 8 (16.6%) had
aneurysmal bone cysts, 3 (6.3%) had nonossifying fi-
bromas, 2 (4.2%) had osteoid osteomas, and 1 (2.1%)
had fibrous dysplasia. In Group I, 18 (37.5%) patients
were included in the DBM and AG combination sub-
group 1A, and 30 (62.5%) patients were included in
the AG-only subgroup IB. The mean age was 34 + 11
years for group IA patients and 32 + 8 years for group
IB patients (p = 0.376). The mean follow-up period
was 32 + 14 months for group IA patients and 34 £ 7
months for group IB patients (p = 0.491).

When comparing Group IA with Group IB, there was
a significant difference in terms of their radiological
scores (p=0.011). The Group IA score was statistically
significantly higher (Table 1).

Of the 53 patients in Group Il, the nonunions were
located in the following bones: 21 (39.6%) in the tib-

Freeze-dried Bone Allogrefts and Demineralized
Bone Matrix - Benign Cystic Lesions and Nonunions

ia, 16 (30.1%) in the femur, 9 (17%) in the humerus,
3 (5.7%) in the forearm, 2 (3.8%) in the ulna, and 2
(3.8%) in the scaphoid. In Group Il, 20 patients were
included in the DBM and AG combination subgroup
lIA, and 33 patients (64.2%) were included in the
AG-only subgroup IIB. The mean age of the group IIA
patients was 35 + 15 years and the mean age of the
group 1IB patients was 35 + 7 years (p = 0.901). The
mean follow-up period was 34 + 11 months in group
[IA patients and 31 = 8 months in group IIB patients
(p =0.272).

There was a significant difference between the two
groups in terms of their radiological scores (p=0.014).
In Group IIA, the score was statistically significantly
higher. (Table 2)

Discussion

In bone grafting procedures, autogenous bone grafts
are widely used. When compared with AGs and oth-
er graft products, autografts are standard. Autografts
may be an osteoprogenitor cell source (osteogene-
sis), induce the formation of osteoprogenitor cells
from the surrounding tissues (osteoinduction), and
provide mechanical support for vascular and bone
growth (osteoconduction). Although autogenous bone
grafts are clinically effective, additional surgical time
is needed to collect the autogenous grafts. Moreover,
the morbidity associated with the collection, and the
autogenous bone limitations of some patients have
encouraged the development of appropriate bone
graft substitution materials. Therefore, various bone
graft products, including autografts, AGs, xenografts,
polymers, ceramics, and some metals, have been
used to support bone reconstruction(1,9,10).

AGs are obtained from cadavers, after which they are
sterilized and subjected to deimmunization. They are
mainly osteoconductive. AGs do not contain cells that

Comparison of radiological scores of group IA and group IB patients

Diagnosis GRAFT SCORE FREQUENCY %
DBM +AG 6 10 55.6

Group 1A 7 8 44.4
Total 18 100.0

14 46.7

Group 1B AG 14 46.7

2 6.6
Total 30 100 .0

DBM: Demineralized Bone Matrix, AG: Corticospongiosis dried-frozen allograft
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Group IIA and Group 1B Patients Comparison of Radiological Scores

Diagnosis GRAFT SCORE FREQUENCY %
5 2 10.0
DBM + AG 6 5 25.0
Group 1A
7 13 65.0
Total 20 100 .0
3 1 3.0
4 13 39.4
Group 1B AG
5 12 36.4
6 7 21.2
Total 33 100 .0

DBM: Demineralized Bone Matrix, AG: Corticospongiosis dried-frozen allograft

can provide bone formation because all of the live cells
are destroyed during the AG preparation process. De-
spite the many asepsis measures, AGs still carry with
them the risk of transmitting viruses, such as hepatitis
or the human immunodeficiency virus(11).

In one prospective study, it was found that AGs pro-
vided less fusion than autografts in posterior lumbar
fusion surgery; therefore, it was suggested that AGs
should not be used alone in posterior lumbar fusion
procedures(12). In a retrospective study of nonunion
cases, patients with autografts, AGs, AG/autograft
combinations, and recombinant human BMP-2 and/
or adjuvant bone grafts were compared. In this study,
the mean age of the patients was 44 + 13.6 years and
there was no age difference between the groups. In
the autograft group, the union duration was shorter,
and the surgical revision and postoperative infection
rates were lower than in the AG cases(13). In anoth-
er study, patients who had no graft and patients who
were treated with AG and treated with platelet-rich
plasma (PRP) enriched AG were compared in the
treatment of maxillofacial bone defects. In this study,
it was shown that PRP enriched AG is superior to oth-
ers in new bone formation(2). Based on these results,
it is believed that the procedures applied during the
preparation of AGs directly affect the fusion potential,
and their osteoconductive effects are extremely lim-
ited.

DBM is obtained by removing the minerals from the
bone with acid treatment. The remaining substance
includes type | collagen, growth factors, and noncol-
lagenous proteins. Therefore, DBM does not provide
structural support; however, it does exhibit osteoin-
ductive properties. This DBM feature was later under-

stood to be related to the BMP content. In addition
to its superior osteoinductive capacity, DBM has a
lower resorption rate than AGs. Over the long term,
its biomechanical features are similar to those if au-
tografts(14-16). In one prospective study of DBM, it
was reported that bone marrow mixed with DBM pro-
vided a rate of fusion similar to that seen when using
an autograft(13). Additionally, in another multicenter
prospective study, it was suggested that an iliac crest
autograft was not very different in terms of the fusion
rate. In a Systematic Review investigating the fusion
efficacy of allograft and demineralized bone matrix
(DBM) in the degenerative lumbar disorders, For the
allograft, fusion rates were calculated from 58% to
68% for non-instrumented and from 68% to 98% for
instrumented procedures. For DBM, fusion rates were
measured 83% for non-instrumented and between
60% and 100% for instrumented lumbar fusion pro-
cedures. In this study, the patients were follow-up 2
years(19).

Based on these articles, the use of DBM has been rec-
ommended to increase the overall amount of a graft
instead of using it by itself. In an arthrodesis study
of the posterior ankle and ankle, AG plus DBM treat-
ments and AG plus DBM plus bone marrow aspiration
treatments were compared. However, there was no
significant difference between the two groups in terms
of the fusion speed, fusion time, heterotopic ossifica-
tion number, revision rate, and the amount of DBM
used. The AG plus DBM plus bone marrow aspiration
treatment is a good alternative to an AG plus DBM
treatment because it provides similar efficacy without
causing any increase in the number of complications
and nonunions(20).0Other study has compared the
outcome after subtrochanteric atypical femur frac-
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ture fixation with and without DBM. In this study, the
mean age of the patients was 67 years (range 56-81
years) and there was no age difference between the
groups. In this study, the DBM group had shown a
significantly shorter healing time than the Non-DBM
group (DBM:28.1 + 14.4 versus non-DBM: 57.9 + 36.8
weeks, p = 0.04)(21).

In our study, the types of grafts used to increase oste-
ogenesis were compared without considering the sur-
gical treatment methods and union types. In our study,
the mean age of the patients was 33.3 + 17.6 years.
There was no age difference between the groups. In
our study, unlike the other studies, our patients were
at an earlier age. However, our results showed that
the combined use of DBM and an AG was more effec-
tive concerning the clinical and radiological improve-
ments than an AG alone.

In the treatment of bone cysts, fine needle biopsy as-
piration, local steroids plus autogenous bone marrow
plus DBM, curettage, grafting, or a subtotal resection
can be performed. The aims here are to prevent the
formation of pathological fractures, increase the heal-
ing rate of the cyst, and prevent a recurrence. In one
study of bone cyst patients with cortical erosions, re-

Freeze-dried Bone Allogrefts and Demineralized
Bone Matrix - Benign Cystic Lesions and Nonunions

peated corticosteroid injections, and a single bone
marrow transplantation were compared. In this study,
the mean age of the patients was 10 years (range,
2-21 years), and there was no difference between
the groups in terms of age, sex, clinical appearance,
and lesion location. Based on the steroid treatment,
the combination of DBM and bone marrow provided
a higher rate of improvement (22). In a similar study
in patients with active unicameral bone cysts, the pa-
tients were treated with DBM and bone marrow. Cor-
tical remodeling took 6—9 months in these patients,
and they reached the necessary union at the end of 1
year(23). In another study, the patients with a unicam-
eral bone cyst had treated with intramedullary decom-
pression followed by grafting of demineralized bone
matrix. The mean age of the study patients was 11.1
years (range, 3-19 years). In this study, 19 of 25 cysts
had completely consolidated after a single procedure.
The mean time to healing was 6.6months (range,
3-12months)(24).In our study, the mean age of the
patients who had BCLs was 35 + 12 years. Although
the age of our patients was more advanced, the com-
bination of an AG and DBM in the patients with BCLs
exhibited better results than in the patients treated with
AGs alone. Based on these results, it was concluded
that the DBM increased the AG healing effects.

)
i
L

Picture 1
22y, male, B groub (AG) patient

Picture 2
34y, female, Agroub (DBM+ AG) patient
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Another issue that cannot be ignored is the treatment
cost. The use of an AG and DBM adds a very high cost
to the treatment. However, the limitations of the human
autograft reserves concerning long-segment vertebral
fusion, filling a large bone defect, and revision arthro-
plasty make the use of an AG inevitable (25).

Limitation

The limitation of our study was that different age
groups were not included in the study. Results may
vary in different age groups, especially in children and
in older ages.

Conclusion

In the treatment of both CDLs and nonunion, the AG-
DBM combination is more effective than AG alone as
clinically and radiologically. However, additional, wid-
er studies are needed to verify these results.
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Oz

Amac

Stres gebelik sirecinde anne ve fettis saghgini olum-
suz etkilemektedir. Calismamizda kronik hareketsizlik
stresinin plasenta ve fetus gelisimi Uzerine etkilerini
arastirmayi hedefledik.

Gerec ve Yontem

Balb/c susu disi fareler (20-30gr), 2disi-1erkek olacak
sekilde katima alindi. Kontrol grubundaki (n=6) gebe
farelere herhangi bir uygulama yapilmazken, stres
grubundaki (n=6) gebe farelere gebeligin 6.ginln-
den 18.gunune kadar giinde 3 defa 45dakikalik kronik
hareketsizlik stresine maruz birakildi. Gebeliginin 18.
Guninde plasenta ve fetlsler anestezi altinda sezar-
yen ile alind1.

Bulgular

Prenatal stres, trofoblastik dev hticreler, glikojen ice-
ren hicreler ve labirent trofoblastik hicreler dahil ol-
mak Uzere bir¢ok plasental hiicrede apoptozu dnemli
Olcude arttirdi ve intrauterin buytime geriligine sebep
oldu. Stres stiperoksit dismutaz ve glutatyon seviye-
lerini azaltti. Fetlstn gelisimini degerlendirmek igin,
Alizarin Red S boyamasi ile fettistin kemiklesme mer-
kezleri degerlendirildi.

Sonug¢

Gebelik siirecindeki stres, apoptozu tetikleyerek, labi-
rent bolgesi kuguldi ve plasenta yetmezligine sebep
oldu, ayrica kollajen seviyelerini arttirarak fetis geli-
simini olumsuz yonde etkileyerek intrauterin bliyime
geriligi patogenezinde katkisi oldugunu gozlemledik.
Keywords: Fetus; hareketsizlik stresi; plasenta.

Abstract

Objective

Stress can affect negatively mother and fetuses du-
ring pregnancy. We aimed to investigate the effects of
chronic immobilization stress on placental maturation
and fetal development.

Materials And Methods

Balb/c virgin female mice (20-30 g) were mated with
male mice in a 2 to 1 female to male ratio. Pregnant
mice in control group (n=6) were left undisturbed,
whereas pregnant mice in the stress group (n=6)
were exposed to 45 min chronic immobilization stress
for three times/day starting from gestational day 6 till
18. Fetuses and placentas were removed from dams
on the gestational day 18 under anesthesia.
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Results

The prenatal stress significantly increased apoptosis
in several placental cells including trophoblastic giant
cells, glycogen cells and labyrinth trophoblastic cel-
Is and resulted in intrauterine growth restriction. The
stress caused a decreased superoxide dismutase
and glutathione levels. Alizarin Red S staining shows
the ossification center of the fetuses to see develop-
mental abnormality.

Introduction

The placenta is the most important role infetus devel-
opment during pregnancy. If the placenta fails to func-
tion properly, fetal growth retardation or fetal death oc-
curs. The mature placenta contains three layers; the
labyrinth, the junctional zone (spongiotrophoblast),
and the maternal decidua (1). The labyrinth zone is
where maternal-fetal exchange occurs, consisting of
syncitiotrophoblasts, chorionic trophoblasts, stroma,
and blood vessels (2).

Stress can occur any time throughout the life and
a useful experience that motivates an organism to
overcome the pressure. Especially, if stress becomes
chronic it may be injurious and destructive. The hy-
pothalamus coordinates the stress as well as the
metabolic responses. Many studies show the asso-
ciation of anxiety and depression with altered hypo-
thalamus-pituitary-adrenal (HPA) axis. HPA system
adapts the individual to the effect of stress. Howev-
er, if the stress factor is often repeated, causing the
chronic central drive to neurons controlling the stress
response (3). Chronic stress may cause many harm-
ful effects and may adversely affect life (4). Many
studies show that the stress, during the pregnancy
can cause of many pathological problems for the ma-
ternal and fetal side.

Reactive oxygen species (free radicals) cause met-
abolic or chemical reactions, disrupting intracellu-
lar and extracellular balance. Thus, oxidative stress
occurs. Malondialdehyde (MDA) is lipid peroxidation
product and one of the most important indicators of
oxidative stress. The distruption balance between
oxidative stress and antioxidant capacity, damages
organs or organ systems. Free radicals is formed
by endogenous and exogenous stress and it caus-
es many diseases such as atherosclerosis, cancer,
neurodegenerative diseases, drug-associated toxicity
and harm placental development. Glutathione (GSH),
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Conclusion

Gestational stress causes placental dysfunctions by
triggering apoptosis, reducing the labyrinth zone as
well as increasing collagen levels, which may impair
fetal development that may contribute to pathogene-
sis of intrauterine growth restriction.

Keywords: Fetus; immobilization stress; placenta.

antioxidant vitamins (vitamin E, vitamin C) and anti-
oxidant enzymes (superoxide dismutase (SOD)) play
an significant role in protecting cells against oxidative
damage (5).

Apoptosis, that keep normal tissue function, is a pro-
grammed cell death and it is active process. Apopto-
sis in normal tissue turnover is called “programmed
cell death”. However, sometimes apoptosis may be
induced by the influence of cytokines or growth fac-
tors through external factors. Apoptosis by cause of
stimuli has two known pathways: intrinsic-mitochon-
drial pathway, extrinsic-death receptor-mediated
pathway or exogenous stimuli such as cytokines.
Main stimulants of apoptosis are caspases which
are a family of cysteine proteases separates a large
number of vital cellular proteins to effect apoptosis
cascade (6). Flice-like inhibitory proteins (FLIPS), in-
hibitors of apoptosis (IAP), and anti—apoptotic Bcl-2
family members, are some endogenous inhibitors of
caspase, thus precluiding further spread of the death
signal. In normal pregnancy, apoptotic cells are
shown in both parts of the placenta, maternal and
fetal sites and, existence of these cells is correlated
the stages of placental development like trophoblast
invasion, spiral artery transformation, trophoblast
differentiation and parturition. Also, apoptosis has
also been shown to be involved in the development
of maternal immune tolerance against paternal anti-
gens (7,8). Trophoblast apoptosis is seen more of-
ten and the steps of regulation of this apoptosis can
shed light on the pathophysiology of these diseases.
By controlling the release of pro-apoptotic factors
from mitochondria, family members of Bcl-2 can ad-
just the death signals directly or intrinsically. The Bcl-
2 family consists of three functional groups and they
have a different number of Bcl-2 homology domains.
Syncytiotrophoblasts were found to express higher
levels of Bcl-2 than sitotropoblasts during pregnancy
(8-12).



Morphological changes of apoptosis have been ob-
served in uncomplicated pregnancies in villous troph-
oblast of placenta, including nuclear condensation,
membrane overflow and DNA fragmentation, sug-
gests that apoptosis is associated with the normal tis-
sue remodeling.

Stress can affect negatively mother and fetuses dur-
ing pregnancy. The period of pregnancy and duration
of applied stress is important. This study evaluates
the effects of chronic immobilization stress (CIS) on
the placenta morphologically, biochemically (oxidant
and antioxidant balance), immunohistochemically
(apoptosis markers) and fetus in mice.

Materials And Methods

Animals

Balb/c mice supplied by Department of Laboratory
Animal Sciences (Izmir, Turkey). The animals were
kept at room temperature (23 + 2 ° C) and humidity
(60%), 12 hours light / dark cycle, and in an ad libitum
food and tap water diet during the experiments.

Animal Experiments

All experiments were performed between January
2013 and March 2013 in accordance with the guide-
lines provided by the Experimental Animal Laboratory
and approved by the Animal Care and Ethical Com-
mittee of the Dokuz Eylul University, School of Medi-
cine (No; 79/2013).

Before starting the experiment, all animals were pro-
vided pregnancy with superovulation. Superovulation
was achieved by 5IU FSH (Puregon, Organon) and
then 51U human chorionic gonadotropin (hCG) (Preg-
nyl, Organon), over a 48 hour period. Because preg-
nancy possibility with superovulation is higher than
spontan cyclus (13). After the hCG injection, females
were placed in cages with males and left to copulate
and vaginal plug was evaluated the next day. Vaginal
plug means mating and its presence defines the first
day of pregnancy.

The pregnant mice were divided into 2 groups. Control
group: Pregnant (n=6), protected group during preg-
nancy. Stress group: pregnant and stressed group
(n=6). Stress group 6 days in the cages were kept
stress-free. Then, between 6 and 18 days of gesta-
tion, subjected to CIS three times a day (for a duration
of 45 minutes) between 09:00, 12:00 and 17:00 pm.
We excluded preimplantation period (E0.5-E6.0) and
included twelve days (E6.0-E18.0) for chronic stress
model.
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Female mice in both groups were caesarean under
ether anesthesia on the 18th day of their pregnancies
and placentae and pups were taken.

Chronic Immobilization Stress Model

Stress group 6 days in the cages were kept stress-
free. Then, between 6 and 18 days of gestation, sub-
jected to CIS three times a day (for a duration of 45
minutes) between 09:00, 12:00 and 17:00 pm. Ani-
mals were kept in ventilated conical flexible tubes
(width 5.5 cm; base to top 2.5 cm; length 5.5, 6.5 or
7.5 cm depending on size of mouse) (14).

Histological, Morphological and

Biochemical Evaluation

The placental materials to be used for histological
evaluations were taken into 10% formaldehyde for
48 hours. Then by applying routine tissue process-
ing procedure, the tissues were embedded in paraffin
blocks.

From all tissue blocks sections of 5 um were cut and
stained with H&E (01562E&01602E, Surgipath, Bret-
ton, Peter Borough, Cambridgeshire) hematoxylin
solution for 5 min and eosin solution for 10 s for histo-
logical analyses.

The placental materials to be used for biochemical
examinations were taken into cryovial by washing
with PBS. Placental tissues were prepared homogen-
ate for biochemical analyses (Superoxide dismutase
(SOD), glutathione (GSH), malondialdehyde (MDA)).
Plecantal tissues were washed with saline solution
twice and homoganated with Tissue Lyser Machine.
SOD, MDA, GSH were measured by HPLC spectrom-
eter (GSH: cat no 354102-Meck, SOD: 574601-Merck,
MDA:820756-Sigma Aldrich).

The numbers of total fetus, as well as live and dead
fetuses, were recorded. Also, placental and fetal
weights were measured. After examination of live fe-
tuses for the external morphologic abnormalities, fe-
tuses were fixed with 96% ethanol and stained with
Alizarin Red S (A5533, Sigma), and examined for the
skeletal malformations and developmental restric-
tions by staining ossification areas in the fetus.

Immunohistochemistry

After deparaffinization and rehydration, sections were
then treated with 10 mM citrate buffer (Cat No. AP-
9003-125 Labvision) for 5-minute sections were incu-
bated in a solution of 3% H202 for 5 min to inhibit
endogenous peroxidase activity. They were then incu-
bated with normal serum blocking solution. Sections
were then incubated in a humid chamber for 18 h at
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+4°C with anti-Caspase-3 (Cat No. AB3623-Milipore)
/Bcl-2 (Cat No. AB182858-Abcam) /Bax antibody (Cat
No. AB2915-Milipore) 1:100. Sections were then incu-
bated with biotinylated IgG and then with streptavidin
conjugated to horseradish peroxidase for 30 minutes
each prepared according to kit instructions (Invitro-
gen-Plus Broad Spectrum 85-9043). Finally, the sec-
tions were stained with DAB, counter-stained with
Mayer hematoxylin, and analyzed using a light micro-
scope. Staining intensity of tissue sections was eval-
uated and graded (0, absence;l, weak; 2, moderate;
3, strong) in a blinded fashion by two examiners and
assessed by using the HSCORE. The HSCORE was
calculated using the fallowing equation: HSCORE=-
Pi (i+1), where i is the staining intensity and Pi the
percentage of stained placental cells at each level of
intensity.

Statistical Analysis

Immunostaining HSCOREs for each antibody in pla-
cental tissue results were compared by a t-test. Bi-
ochemical results were analyzed with one-way anal-
ysis of variance (ANOVA) post hoc Bonferroni test.
p<0.05 is accepted as statistically significant. Statisti-
cal calculations were performed using by Sigma Plot
version.3.

Results

Body Weight Measurements

At the end of the experiment, the weights of the moth-
ers were 42.19 g in the control group and 31.31 g
in the stress group. There is a significant difference
between two groups (p< 0.05) (Fig 1A). The weights
of the fetuses obtained at the end of the experiment
were 1.20 g in the control group and 0.77 g in the
stress group. There is a significant difference between
two groups (p<0.05) (Fig 1B). When placenta weights
are measured, the control group mean is 0.17 g and
stress group mean is 0.17 g. There is no significant
difference between the two groups (Fig 1C).

Macroscopic Results

Pregnant mice were sacrificed at 18 days of gesta-
tional age. 47 fetuses were alive and 2 fetuses died
from the control group and 31 were alive and 10 fe-
tuses were died from stress group in for which total
90 fetuses were collected by cesarean section. There
was no malformation of fetus such as abnormally of
skull bones, skin, and vertebrae, thoracic, harelips.
Whole fetuses were stained by the Alizarin Red S to
determine for intrauterine growth retardation. Alizarin
Red S staining shows ossification center of fetuses’
skeleton (Fig 2). Some fetuses of stress group had
early skeletal development (Fig 3).
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Histological Results
In the histological evaluation, placental tissues in con-
trol and stress groups were morphologically normal

(Fig 4).

In addition to the morphological analysis of H&E
stained sections, the lengths of the different layers
in the placenta were quantitatively measured us-
ing a Zeiss Imager A2 microscope and the Axiocam
program and statistically analyzed. Labyrinth zone,
1474.81 ym in the control group, 1185.78 um in the
stress group (Fig 5A); junctional zone, 664.48 pm
in the control group, 664.43 um in the stress group
(Fig 5B); while the decidua basalis was measured as
33.92 ym in the control group and 56.41 pm in the
stress group (Fig 5C).

When the glycogen cell areas examined, there was
no significant difference between the groups (Fig 6A).
In addition, areas of the glycogen are measured us-
ing the Zeiss Imager A2 Axiocam program. The mean
of the glycogen cell areas in the control group was
762.55 pm2, and the stress group was 997.00 um2
(Fig 6A).

Histological analysis showed that increase in con-
nective tissue areas in placentas of the stress group
(550.13 um2) compared to that of the controls (388.51
pum2) (p<0.05) (Fig 6B).

Immunohistological Results

The expression of Active-Caspase-3, Bax and Bcl-
2 in paraffin embedding tissue sections from both
groups were analyzed by immunohistochemistry
staining.

Active Caspase-3 immunoreactivity was significant-
ly higher in the stress group’s placental trophoblas-
tic cells and glycogen cells compared to that in the
control group’s placentas (Fig 7) (p<0.05). In addi-
tion, Bax immunoreactivity was increased in stress
group’s placental trophoblastic giant cells (p<0.005),
fetal vessel endothelial cells (p<0.001) and labyrinth
trophoblastic cells (p<0.001) compared to that in con-
trol group’s placentas (Fig 8). However, Bcl-2 immu-
noreactivity was no significant difference between the
groups (Fig 9).

Biochemical Parameters

Samples of placentas were cumulated for biochemi-
cal analyses. According to biochemical analyses, we
found significantly decrease in SOD and GSH levels
in the stress group (p<0.05) whereas a non-signifi-
cant increase in MDA level was detected in the stress
group compared to control group (p>0.05) (Fig 10).
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Figure 1
Chronic stress affects maternal and fetal weight. (A) Maternal weight, (B) fetal weight and (C) placental weight.
The bars represent the mean * S.E.M. (* p<0.05).

Figure 2
Images of control fetuses stained with Alizarin Red S. Red stained areas are ossification centers.

Figure 3

Images of chronic inactivity stress group fetuses stained with Alizarin Red S. Red stained areas are ossification centers.
Figure 3.1 is three fetuses of a mother belonging to chronic inactivity stress group belong to different prenatal develop-
mental stages. Figure 3.2 is three fetuses of another mother belonging to chronic inactivity stress group belong to different
prenatal developmental stages.

Figure 4

Placental areas of control and chronic inacti-
vity stress group. Control group (a) trophob-
lastic giant cells, (b) glycogen cells, (c) spon-
gio-trophoblastic cells (x400). Stress group
(d) trophoblastic giant cells, (e) glycogen
cells, (f) spongio-trophoblastic cells (x400).
Scale bar:50 pm.
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Figure 5

Placental zones measurements in H&E
staining. (A) Labyrinth zone thickness,
(B) junctional zone thickness, (C) deci-
dua basalis thickness. The bars repre-
sent the mean + S.E.M. (* p<0.05).
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Figure 6

(A) Glycogen cell area, (B) Connective
tissue area in placentas (* p<0.05). The
bars represent the mean + S.E.M.

Stress (n:6)

Figure 7

(A, B) The active Caspase-3 activity of trophoblastic giant cells,
(C) the graph shows the ratio of the mean active aspase-3 (+)
trophoblastic giant cells to the total trophoblastic giant cells in
the control group and the stress group. (D, E) The active Caspa-
se-3 activity of labyrinth trophoblastic cells, (F) the graph shows
the ratio of the mean active caspase-3 (+) labyrinth trophoblas-
tic cells to the total labyrinth trophoblastic cells in the control
group and the stress group. (G, H) The active Caspase-3 acti-
vity of glycogen cells, (I) the graph shows the ratio of the mean
active Caspase-3 (+) glycogen cells to the total glycogen cells in
the control group and the stress group. (A, D, G) Control group,
(B, E, H) stress group (TGC: Trophoblastic giant cell, LTC: La-
byrinth trophoblastic cell, GC: Glycogen cell). The active Caspa-
se-3 activity was calculated with HSCORE. The bars represent
the mean + S.E.M (* p<0.05). Scale bar:50 um.

Figure 8

(A, B) Bax immunoreactivity of trophoblastic giant cells, (C)
graph shows the semi-quantitative results of Bax immunorea-
ctivity of the trophoblastic giant cells in the control and stress
groups. (D, E) Bax immunoreactivity of labyrinth trophoblastic
cells, (F) graph shows the semi-quantitative results of Bax im-
munoreactivity of labyrinth trophoblastic cells in the control and
stress groups. (G, H) Bax immunoreactivity of glycogen cells, (1)
graph shows the semi-quantitative results of Bax immunoreac-
tivity of the glycogen cells in the control and stress groups. (A,
D, G) Control group, (B, E, H) stress group (TGC: Trophoblastic
giant cell, LTC: Labyrinth trophoblastic cell, GC: Glycogen cell).
The bars represent the mean + S.E.M (* p<0.005, p<0.001).
Scale bar:50 pm.
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Figure 9

(A, B) Bcl-2 immunoreactivity of trophoblastic giant cells, (C)
graph shows the semi-quantitative results of Bcl-2 immunore-
activity of the trophoblastic giant cells in the control and stress
groups. (D, E) Bcl-2 immunoreactivity of labyrinth trophoblastic
cells, (F) graph shows the semi-quantitative results of Bcl-2 im-
munoreactivity of labyrinth trophoblastic cells in the control and
stress groups. (G, H) Bcl-2 immunoreactivity of glycogen cells,
(I) graph shows the semi-quantitative results of Bcl-2 immunore-
activity of the glycogen cells in the control and stress groups. (A,
D, G) Control group, (B, E, H) stress group (TGC: Trophoblastic
giant cell, LTC: Labyrinth trophoblastic cell, GC: Glycogen cell).

The bars represent the mean + S.E.M. Scale bar:50 pm.
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Figure 10
Biochemical results. (A) SOD levels, (B) GSH levels and (C) MDA levels. The bars represent the mean + S.E.M
(* p<0.05).

Discussion

Daily maternal weight gain is a result of the develop-
ing placenta and fetus and increasing maternal tissue
(nutrients, extracellular liquid, blood volume, fat tissue
and breasts) during pregnancy besides fetal growth
(15). Our result supports that maternal stress cause
decreased maternal body weights gain (16). In addi-
tionally, IUGR is clinically defined as a birth weight
below the tenth centile for gestational age where the
fetus does not meet its growth potential (17). Analy-
ses of fetal weight showed that CIS decreases sig-
nificantly fetal body weight, which may be associated
with [UGR (18).

The placenta plays a critical role in modulating ma-
ternal-fetal resource allocation. It may be effect on
fetal growth and fetus’ health. Placenta’ metabolically
active tissue responds some chaos by regulating the
fetal supply of nutrients and exchange of oxygen-car-
bon dioxide between fetus and maternal blood (19).

Our results showed that there are no distinct differ-
ences between the two groups’ placentas, which
stained with hematoxylin, and eosin for histological
examination.As a result, chronic stress don't affect
morphology of placenta, but it doesn’t mean that func-
tion has no effect.

Placental zones were same order from the maternal
to the fetal surface these are; 1) The Decidua Basa-
lis, 2) The Basal Zone and 3) The labyrinth zone be-
sides placental cells were in right zone. The labyrinth
zone contains fetal vessels. If the labyrinth zone is
not appropriately vascularized with suitable pattern-
ing,branching and dilation, placental perfusion is im-
paired, resulting in poor oxygen and nutrient difusion
(20). Our results showed that the labyrinth zone of
stress group’s placenta was significantly thinner. This
result may explain etyology of low fetal weight.

We didn't find any studies that looked at Bax, Blc-2,
or Caspase-3 immunoreactivity in literature reviews.
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In this context, the effect of inactivity stress on the
expression and activity of Bax, Blc-2 or Caspase-3
in placental cells was shown for the first time in our
study.

Trophoblastic giant cells directly connect to the mater-
nal tissue on the outermost part of the extraembryon-
ic region and secrete cytokines, which are hormones
specific to pregnancy (9). Labyrinth trophoblastic cells
are located close to the maternal blood vessels and
help transport in the feto-maternal circulation (10,11).
The glycogen cells stock glycogen to supply the fetal
energy need (12). As aresult of ourimmunohistochem-
ical analysis, we found that Caspase-3 immunoreac-
tivity increased significantly in placental trophoblastic
giant cells and glycogen cells in the stress group. The
increase in Caspase-3 immunoreactivity is directly re-
lated to cell death. In this sense, increased apoptosis
can be mentioned both in trophoblastic giant cells and
in glycogen cells. This will lead to a reduction in pla-
cental functions of these cells due to a decrease in
the number of trophoblastic giant cells and glycogen
cells. These results support our thought that it may
be one of the main causes leading to the decrease in
fetal weights due to inactivity stress.

Bax is a pro-apoptotic protein that can induce cell ap-
optosis independently of the Caspase-3 pathway. The
Bax pathway usually occurs via mitochondria (21). In
our study, changes in Caspase-3 activity are observed
in trophoblastic giant cells and in glycogen cells. The
change of Bax level in labyrinth trophoblast cells sug-
gests that placental cells go apoptosis from different
pathways. In this sense, we can say that labyrinth
trophoblast cells go into apoptosis due to the mito-
chondrial pathway. This apoptotic effect may occur as
a secondary event due to the direct effect of immobi-
lization stress due to the decreased apoptosis of the
glycogen cells, as well as the reduction of placental
glycogen and energy sources. Previous studies have
also reported findings indicating increased oxidative
stress (22). We may also show another reason for
the stimulation of mitochondrial apoptosis in oxidative
stress in placental cells caused by inactivation stress
in our biochemical parameters.

Reactive oxidative species sometimes harm placental
development. In our study, antioksidant factors (SOD,
GSH) of stress group’s placenta was significantly low-
er and MDA (oxidant factor) is no distinct differences
between the two groups’ placentas. We can say that
unchanged MDA levels caused to decrease SOD and
GSH levels. The result is increased oxdative stress.

OS (oxidative stress) can stimulate apoptosis via ex-
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ternal or intrinsic signals and also block some key
apoptotic regulators, such as proteins of the Bcl-
2 family. Bcl-2 family proteins play a important role
in the intrinsic pathway of apoptosis (23). And also,
excessive OS is associated with the pathologies of
spontaneous abortion, PE and IUGR. According to
our immunohistochemistry results; we conclude that
CIS increases oxidative stress and demonstrated that
maternal stress induces the apoptosis of placental
cells, causes histologic damages in placental tissue.
These placental damages are likely to cause a partial
negative effect during fetal development.

Conclusion

These results suggest that gestational stress causes
placental dysfunctions by triggering apoptosis, reduc-
ing the labyrinth zone as well as increasing collagen
levels, which may impair fetal development that may
contribute to pathogenesis of IUGR.
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Oz

Amagc

Isparta Sehir Hastanesi, Kalp ve Damar Cerrahisi Kli-
nigi'nde yapilan ilk 106 agik kalp ameliyatinin sonug-
lari degerlendirildi.

Gerec ve Yontem

Mayis 2018- haziran 2019 tarihleri arasinda acik kalp
ameliyat! yapilan toplam 106 hastanin verileri retros-
pektif olarak degerlendirildi. Demografik verilere ba-
kildiginda 32(30.2%) kadin, 74(69.8%) erkek hasta
olup ortalama yas 64 + 10 saptandi. Toplam 5 (4.7%)
hastaya kapak cerrehisi, 101 (95.3%) hastaya koro-
ner arter baypas greftleme cerrahisi uygulanmis olup
bunlarin 5 (5%) tanesi acil sartlarda operasyona alin-
mislardir.

Bulgular

Postoperatif 5 (4.7%) hastada mortalite gdzlenmistir.
Toplam 4 (3.8%) hasta revizyon cerrahisine alinmistir.
iki (1.9%) hasta kanama, 1 (0.9%) hasta ventrikiiler
aritmi nedeni ile erken revizyona, 1 (0.9%) hasta ster-
nal ayrilma nedeniile 7. gin revizyona alinmistir. Top-
lam 4 (3.8%) hastada postoperatif nérolojik kompli-
kasyon gelismistir. Hastalarin yogun bakim tnitesi ve
hastanede kalis sureleri de euroSCORE risk gruplart,

glomerrtler filtrasyon degeri diizeyleri, kronik obstrik-
tif akciger hastaligi ve diabetes mellitus varligina gore
tek tek degerlendirildi. Kronik obstriktif akciger hasta-
g1 varliginda yogun bakim initesi ve hastanede ka-
lis sureleri anlamli olarak uzamakta diabetes mellitus
varliginda degismemektedir.

Sonug

Sehir hastaneleri portfoyl igerisinde yeni kurulan bir
acik kalp merkezi olmamiza ragmen uygun mortalite,
morbidite oranlari ile yogun bakim unitesi ve hasta-
nede kalis sureleri literatir ve agilan merkezlerinin ilk
verileri incelendiginde ilk 106 vakamizda basaril ol-
dugumuzu dustinmekteyiz.

Anahtar Kelimeler: Agik kalp cerrahisi, koroner arter
baypas greftleme, yeni bir kalp merkezi

Abstract

Objective
First 106 open heart operation cases evaluated in Is-
parta City Hospital Cardiovascular Surgery Clinic.

Materials and Methods
One hundred and six open heart surgery patients
from May 2018 to June 2019 were evaluated ret-

iletisim kurulacak yazar/Corresponding author: dr.ersincelik@gmail.com

Miiracaat tarihi/Application Date: 16.12.2019 + Kabul tarihi/Accepted Date: 27.04.2020
ORCID IDs of the authors: E.C. 0000-0002-0015-3280; A.R.C. 0000-0002-4892-9463;
K.B.K. 0000-0003-2410-8318; M.Y. 0000-0002-1625-3876; H.D. 0000-0002-6443-0523;
M.AY. 0000-0002-1316-7606; $.G. 0000-0002-4549-8434

41



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

rospectively. Thirty two (30.2%) were female and 74
(69.8%) were male with the mean age of 64+10. Total-
ly 5 (4.7%) were valve replacement and 101 (95.3%)
were coronary artery bypass grafting, and 5 (5%) of
these operations were emergent cases.

Results

Overall mortality was 5(4.7%). Reoperation rate was
4 (3.8%); 2 (1.9%) of which were re-operated for ha-
emorrhagia, 1 (0.9%) for ventricular arrhythmia and 1
(0.9%) for late sternal dehiscence after 1 week of the
first operation. Neurologic complication was occur in
4 (3.8%) patient. Glomerular filtration rate, age, eje-
ction fraction, euroSCOREs, intensive care unit fol-
low up time and postoperative discharging days were

Introduction

After a heart-lung machine used by Gibbon in 1953,
the techniques that had been used for open heart sur-
gery began to develop worldwide as well as in our
country (1). In Turkey, Dr. Mehmet Tekdogan per-
formed the first open heart surgery in 1963 at Hac-
ettepe University (2). Open heart surgeries and open
heart surgery centers began to develop and increase
in our country in a harmony with the development of
open heart surgery worldwide. At present time, open
heart surgeries are performed with acceptable mortal-
ity and morbidity rates in many hospitals of our coun-

try.

Isparta City Hospital, which is established with collab-
oration of Ministry of Health and private sector, is the
second city hospital that has been founded as ‘City
Hospital’ in Turkey. In our article, we aim to evaluate
the results of the first 106 open heart surgery cas-
es from May 2018 to June 2019 performed at Isparta
City Hospital founded with the coordination of istan-
bul Siyami Ersek Hospital. This study is the first study
that evaluates the results of open heart surgical cases
among all new onset city hospitals in Turkey.

Materials And Methods

One hundred and six patients’ data that included open
heart surgery between may 2018 and june 2019 was
retrospectively evaluated. The study was started after
obtaining the permission numbered 29.11.2019/317
from the local ethics committee of Isparta Stleyman
Demirel University. The written consent form was
obtained from all patients. Detailed medical history,
physical examination and routine blood tests, echo-
cardiogram, electrocardiogram, carotid doppler ultra-
sonography (CDU), chest radiograms and respirato-
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evaluated. In the presence of chronic obstructive pul-
monary disease, intensive care unit and hospital stay
periods significantly increase but they remain normal
in the presence of diabetes mellitus.

Conclusion

Although our heart center is a new onset center among
the city hospitals, we think that our center has had a
remarkable success in the first 106 patients in terms
of the morbidity and mortality rates and intensive care
unit and overall hospital stay periods in comparison
with the published databases.

Keywords:Open heart surgery, coronary artery by-
pass graft, a new heart center.

ry function tests were performed on all patients that
were planned to have an open heart surgery. Internal
medicine consultation was requested from patients
who had a previous diagnosis of diabetes mellitus
(DM) and patients who did not have a diagnosis of
DM but whose fasting blood glucose was >126 mg/dl
and the diagnosis of DM was confirmed. Patients who
had previously received antihypertensive treatment
and those who had >130/85 mm/Hg blood pressure
during clinical follow-up were considered hyperten-
sive (HT) patients. Patients on routine hemodialysis
program were evaluated as chronic kidney failure.
Further examination of stenosis was done on the pa-
tients that had 40% or more stenosis in CDU, with ca-
rotid computed tomography and angiogram if needed.
All patients that had Chronic Pulmonary Obstructive
Disease (COPD) were evaluated by a chest physician
with pulmonary function test or by arterial blood gas
examination and those who could not perform pulmo-
nary function tests were evaluated with physical ex-
amination.

Median sternotomy was applied in all patients. Except
in beating heart surgery, cardiopulmonary bypass was
performed by using aortocaval cannulation technique
in all patients. Cardiac arrest was achieved by using
cold blood cardioplegia and topical hypothermia. Car-
diac arrest maintained by using intermittent antegrade
cold blood cardioplegia infusions. In patients that had
low ejection fraction (EF), multi vessel disease (MVD)
and poor ventricular function, continuous retrograde
cold blood cardioplegia infusion was given in addi-
tion to antegrade intermittent cold blood cardioplegia.
Left internal mammary artery (LIMA) was used in 98
patients. Only in 3 patients that needed emergent
surgery, LIMA was not used for grafting. In 1 patient,
LIMA was not used due to the older age and serious
sternal osteoporosis. Saphenous vein graft was used



for grafting of other coronary arteries. Warm blood
cardioplegia was given in all patients just before re-
moving the cross-clamp. All proximal anastomosis
were performed by using side clamp. All early post-
operative patient follow ups were done in third degree
cardiovascular surgery intensive care unit. After car-
diac and hemodynamic stabilization, all patients were
taken to the cardiovascular surgery service following
the removal of all chest tubes, central venous lines
and urinary catheters.

Statistical Analysis:

IBM SPSS 22.0 package program (IBM Corp., Ar-
monk, NY, USA) was used for statistical analysis.
The normal distribution of the quantitative data was
analyzed through Kolmogorov-Smirnov and Shap-
iro-Wilk tests. Descriptive data were expressed as
mean (standard deviation), median (min-max), num-
ber and frequency. Mann-Whitney U test was used
for the comparison of the quantitative data of the 2
groups that did not present normal distribution. Fish-
er's Exact tests were used for the comparison of the
qualitative data. The Kruskal-Wallis test was used to
compare the quantitative data of the 3 groups with no
normal distribution. If statistical significance had been
obtained in Kruskal-Wallis test, Tamhane’s test would
have been used in post-hoc analyzes inorder to find
the group causing the difference. Spearman correla-
tion analysis was performed to identify the factors as-
sociated with recurrent disease. A two-tailed p-value
<0.05 was considered as statistically significant.

Results

Open heart surgery was performed on 32 (30.2%)
women and 74 (69.8%) male, totally 106 patients be-
tween may 2018 and june 2019. Postoperative mor-
tality rate was 5 (4.7%). Three (3%) of these 5 cases
(5%) were emergent surgical procedure for having
hemodynamic instability. These 5 patients all died be-

Table 1 Review Parameters
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cause of low cardiac output state caused by serious
cardiac decompensation. Totally 4 (3.8%) patients
were re-operated. Two of them (1.9%) were taken for
haemorrhagia, 1 (0.9%) for ventricular arrhythmia in
early postoperative period, and 1 (0.9%) for sternal
dehiscence late on 7th postoperative day. Postoper-
ative neurologic complication was seen in 4 (3.8%)
patients and among these patients, 1 (0.9%) patient
had carotid stenosis and after transient ischemic at-
tack, no neurologic deficit remained. In the 2 (1.9%) of
these 4 patients, hemiplegia was seen but all neuro-
logic deficits recovered without causing any neurolog-
ic deficits. One (0.9%) patient developed permanent
hemiplegia despite physiotherapy.

Glomerular filtration rates (GFR), age, EF, eu-
roSCOREs, intensive care unit follow up days and
postoperative discharging days were evaluated (Ta-
ble 1).

Valve surgery was performed in 5 (4.7%) and coro-
nary bypass surgery was performed in 101 (95.3)
patients. Five (5%) of these were emergent surgical
procedure. Valve type and coronary bypass vessels
listed in Table 2.

DM was seen in 60 (56.6%), HT in 49 (46.2%) and
COPD was seen in 52 (49.1%) patients and these co-
morbid factors were determined as the most common
comorbidities among our patients. Distribution of the
comorbidities was listed in Table 3.

All patients classified by using Ministry of Health So-
cial Security Institution euroSCORE risk scoring form.
According to this system; 43 patients were determined
as low risk group (0-3 points), 44 of them were in mod-
erate (4-6 points) and 19 of them were in high risk
group (7 points and up). Two mortality (4.7%) in low
risk, 2 mortality (4.5%) in moderate, and 1 mortality
(5.3%) in high risk group patientswas seen (Table 4).

Median (min — max)
Age (meanSD) 64+10
EF 60 (25 — 65)
GFR 86 (36 - 108
Euro Score 4 (0-13)
ICU Stay Time 3(1-22)
Day of Discharged 7(4-62)

EF: Ejection Fraction GFR: Glomerular Filtration Rate ICU: Intensive Care Unit
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Patients’ intensive care unit and hospital stay days
were examined according to their euroSCORE, GFR,
COPD and DM presence. Patients that had COPD
had longer hospital stays and intensive care unit
follow ups. But hospital stay and intensive care unit
follow up periods were not changed among diabetic
patients (Table 5). There were no statistical correla-

Table 2 Operations

A New Center, Isparta City Hospital Open Heart Surgery

tion found between GFR and intensive care unit follow
up days and hospital stay days (r/p: 0.045/0.649 and
-0.111/0270). There was no statistical significance
between euroSCORE risk groups and intensive care
stay periods (p:0.963) but hospital stay days seemed
to increase when euroSCORE risk group increased
(p:0.018) (Table 6).

Type of Operations
n (%)

CABG x 1 4 (3.8%)
CABG x 2 15 (14.2%)
CABG x 3 56 (52.8%)
CABG x 4 23 (21.7%)
CABG x 5 3 (2.8%)
AVR 3 (2.8%)
MVR 2 (1.9%)

CABG: Coronary Artery Bypass Graft AVR: Aortic Valve Replacement MVR: Mitral Valve Replacement

Table 3 Comorbidities

Comorbidities

n (%)

Diabetes Mellitus

60 (56.6%)

Hypertension

49 (46.2%)

Chronic Pulmonary Obstructive Disease

52 (49.1%)

Carotid Stenosis

15 (14.2%)

Parkinson’s Disease 1 (0.9%)
Diabetic Food 1 (0.9%)
Chronic Renal Failure 1 (0.9%)
Hyperthyroidism 2 (1.9%)
Hypothyroidism 2 (1.9%)
Epilepsy 2 (1.9%)
Peripheral Artery Disease 2 (1.9%)

Table 4 Distribution of patients according to risk groups and mortality rates

Euro Risk Group
Low Risk Modarate Risk High Risk
n (%) n (%) n (%)
. No 41 (95.3%) 42 (95.5%) 18 (94.7%)
Exitus
Yes 2 (4.7%) 2 (4.5%) 1 (5.3%)
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Effect of DM and COPD on ICU stay and discharge time

ICU Stay Time Day of Discharged
[Median (min — max)] [Median (min — max)]
No 3(2-21) 7(5-62)
Diabetes Mellitus Yes 2(1-22) 7(4-22)
p-value 20.118 20.560
No 2(1-5) 7 (4-62)
COPD Yes 3(1-22) 8 (5-133)
p-value 30.034" 30.027"
aMann-Whitney U test. *p<0.05 ICU: Intensive Care Unit COPD:Chronic Obstructive Pulmonary Disease
Effect of EuroSCORE risk group onlCU stay and discharge periods
EuroSCORE Risk Group
Low Risk Modarate Risk High Risk
[Median (min - max)] | [Median (min — max)] | [Median (min — max)] p-value
ICU Stay Time 3(1-9) 3(2-21) 3(1-22) 30.963
Day of Discharged 7(4-62) 8 (5-33) 7(5-22) 30.018*

aKruskal Wallis test. *p<0.05 ICU: Intensive Care Unit

Discussion

In recent years cardiovascular diseases have become
a leading cause of mortality among the midlife and
older patients and 30% cause of all mortality causes
worldwide (3). According to Turkish Statistic Institu-
tion (TUIK), cardiovascular diseases were the leading
cause of mortality (40.4%) in Turkey (4). According to
TEKHARF (Turk Eriskinlerinde Kalp Hastalgi ve Risk
Faktorleri) study performed in our country, there were
about 3-3.5 million coronary artery patients in Turkey
(5). Along with its benefit to the economy of the coun-
try, performing open heart surgeries in cities where
coronary patients lived was important with regard to
early intervention and ease of access to operation fa-
cilities (6). For this reason many open heart perform-
ing centers began to emerge in Turkey.

Based on the evaluations that were made among
new-onset open heart surgery centers; Demirtas and
colleagues (7) and Findik and colleagues found that
CABG was the most frequent operation that was per-
formed in cardiovascular surgery clinics at the rates of
89.5% and 82.8% respectively (8) In our clinic, CABG
is also the leading operation at the rate of 95.3%.

According to metaanalysis of 22 centers; Guida and
colleagues found the mortality rate at 2.95% (9).
Findik and colleagues, Demirtas and colleagues and
Kocabeyoglu and colleagues reported these mortality
rates 3.6%, 3.2% and 6.2% respectively (7,8,10). We
have 4.7% mortality rate with 5 patients in our clinic
and when we exclude the emergent cases, our mor-
tality rate decrease to 1.94% with 2 patients. Our mor-
tality rate is in the range of overall mortality rates that
were published in literature.

The mean EF was 60% in our 106 patients. Among
these patients EF <40% was detected in 14 cases.
According to the assessments of the new-onset clin-
ics in Turkey that had reported their EF values, EF
values in our clinic was detected higher (8,10). In the
study of Kocabeyoglu and colleagues among these
centers, <40% EF was detected in 25 cases and a
total of 195 cases were evaluated (10). In the mean-
time, in the study of Findik and colleagues, <30% EF
was found in 10 patients out of 500 patients (8). Even
though our average EF value is high, the rates of pa-
tients with <40% EF are similar when evaluated over
total cases.
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We have mortality rate of 2 (4.7%) patients in low risk,
2 (4.5%) in moderate risk and 1 (5.3%) in high risk
group. According to Kocabeyoglu and colleagues,
Demirtas and colleagues, in high risk group, there
was found 12.5% and 3.2% mortality rates respective-
ly (7,10). There is a discordance of the rates between
these publications and our study and we think that this
discordance is due to the usage of different score sys-
tems and the inadequacy of the scoring system that is
used by Social Security Institution.

Reoperations after open heart surgery are usually per-
formed due to many complications including haem-
orrhagia, cardiac tamponade, malignant arrhythmias
due to early graft occlusions and low cardiac output
states. Haemorrhagia is the leading cause of the re-
operations after open heart surgery with the rate of
80% (11). In our clinic, we have 4 reoperations, 2
(1.9%) for haemorrhagia, 1 (0.9%) for malignant ar-
rhythmia and 1 (0.9%) for late sternal dehiscence
after a week from the first operation, respectively.
Among these patients, we have 1 (25%) mortality
caused by low output state that was re-operated for
haemorrhagia. The other re-operated 3 (%75) pa-
tients recovered uneventfully and discharged from
hospital. According to Kaiser and colleagues postop-
erative reoperation rate is found to be 3.9% (12).
Findik and colleagues, Ates and colleagues found
mortality rates at 3% and 3.39% respectively (8,13).
In our study, reoperation rate is in the range of recent
studies with the rate of 3.8%.

Neurologic complications can be seen in CABG oper-
ations at rate of 3.1%. These complications increase
the mortality rates as well as hospital stay periods
and decrease the cost effectiveness (14). We have
4 (3.8%) neurologic complications in our clinic. Two
of these patients (1.9%) that developed right hemi-
paresis stayed in intensive care unit 3 to 7 days and
discharged without any sequel at 10th and 13th post-
operative days, respectively. One patient (0.9%) that
developed left hemiplegia stayed 4 days in intensive
care unit and discharged from hospital at postopera-
tive 64th day with hemiplegia sequel.

Findik and colleagues reported 2.7+£1.5 (2-27) days in
intensive care unit, and 7.1+1.7 (4-28) days in hospital
(8). Demirtas and colleagues reported 3.4+1.7 days in
intensive care unit and 7.2+3.7 days in hospital (7).
And also according to Yasim and colleagues that
reported from an evaluation of a new-onset center,
overall intensive care unit stay was found 1.36+0.57
(1-4) and hospital stay was found 3+3 (1-22) days
(13). In our study we found intensive care unit stay
313 (1-22) days and 8.44 +2.54 days of hospital stay,
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correlated with the studies that had been reported be-
fore in literature.

Conclusion

Although our heart center is new onset among the
city hospitals we think that our center has had a re-
markable success in the first 106 patients in terms of
morbidity and mortality rates and intensive care unit
and overall hospital stay days in comparison with the
published databases. We also think that the quantity
and diversity of our cases will increase in future days.
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Amag
Acil servise dispne sikayet ile basvuran hastalarda,
OCS-9 skoru kullanilarak klinik durumu belirlemek.

Gerec ve Yontem

Bu calisma, solunum sikintisi olan 373 hasta retros-
pektif olarak incelenerek gerceklestirildi. Dispne ile
basvuran hastalarda, 3 énemli kan gazi parametre-
si kulanilarak (pH, baz ac¢igi, laktat seviyesi) OCS-9
degeri hesaplandi. Klinik ve kan gazi parametreleri
(OCsS-9 skorlari), hastalarin son durumlari ( taburcu,
servis yatis, yogun bakim yatis, 6lum) ile karsilasti-
rildi.

Bulgular

Hasta klinik sonuglandirmalarinin istatistiksel karsi-
lastirmasinda, OCS-9 skoru anlamh olarak bulun-
du. Servis yatisl olan veya taburcu edilen hastalarin
OCS-9 skoru, yogun bakim yatisi yapilan hastalara
gore daha ylksekti. OCS-9 skorunun cut-off degeri
1 kabul edildiginde, yogun bakim yatis ve 6lim 6n-
g6rme duyarhhgr %46.9 ve 6zgulligl %77.08 olarak
bulundu.

Sonug
OCS-9 skorunun, acil servise dispne ile basvuran
hastalarda klinik sonuglari ve kisa sureli prognozu

ongdrmede bir yontem olarak kullanilabilecegini di-
sundyoruz.

Anahtar Kelimeler: Kan gazi; Klinik sonug; Dispne;
Acil servis; OCS-9

Abstract

Objective

To determine the effectiveness of Objective Classifi-
cation Scale (OCS-9 scores) at the emergency de-
partment on the patients presenting with complaints
of dyspnea.

Materials and Methods

The study was performed retrospectively on 373 pa-
tients with respiratory distress. Three important para-
meters of blood gas (pH, base deficit, lactate level)
were used to calculate the OCS-9 value of patients
who were admitted with dyspnea. Clinical parameters
and blood gas parameters (OCS-9 scores) were com-
pared with the outcome status of the patients (disc-
harge, service stay, intensive care stay, exitus).

Results

In the differentiation of the clinical outcomes of the
patients, the effectiveness of the OCS-9 value was
found to be significant. OCS-9 scores of the patients
who were hospitalized at a regular ward or who were
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discharged were higher than those who were hospita-
lized at the intensive care unit (ICU). When cut-off va-
lue for OCS-9 score was accepted as 1, its sensitivity
for predicting exitus and hospitalization at an ICU was
46.9% and specificity was 77.08%.

Conclusion
We suggest that the OCS-9 score may be used as

Introduction

Dyspnea is a symptom that can be expressed in dif-
ferent ways depending on the sociocultural and phys-
iological status of the patients such as dyspnea, air
starvation, and difficulty in breathing (1). Dyspnea is
a common symptom which significantly decreases the
patients’ life quality and is seen in a quarter of out-
patients and in a half of the patients who admitted to
tertiary hospitals (2). Previous studies have found that
mild to moderate dyspnea was present in 9-13% of
the population. In the United States of America, 3-4
million admissions to emergency departments occur
annually (2, 3).

Acute myocardial infarction (AMI) and congestive heart
failure (CHF) are the most common cardiac causes
in the differential diagnosis of dyspnea, while chron-
ic obstructive pulmonary disease (COPD), asthma,
pneumonia and, pneumothorax are common causes
of lung origin (4). Although dyspnea is one of the most
common symptoms in emergency departments, it is
very difficult to differentiate between the cardiac and
extracardiac causes (5). Correct and rapid diagnosis
of dyspnea by emergency physicians is necessary
because it may be a symptom of potentially fatal dis-
eases (6). The multiplicity of causes makes it difficult
to create a simple algorithm to approach dyspnea. (7,
8). Diagnostic methods used to evaluate the cause of
dyspnea include history, physical examination, chest
radiography, electrocardiography, and laboratory eval-
uations (9). Arterial blood gas measurements have
a great role in evaluating the pathophysiology, and
mechanism of respiratory failure, in assessing the de-
gree of compensation, and in diagnosing and moni-
toring acid-base status. Monitorization of blood gases
and evaluation of lactate in critical patient care result-
ed in lower mortality compared with patients treated
with standard methods. Arterial blood gas analysis is
an important diagnostic procedure that can be used for
the classification of patients with shortness of breath.

Objective evaluation of the severity of dyspnea is an
important milestone in emergency departments, and

48

Objective Classification Scale-9 for Dyspnea

a method to help predict clinical outcomes and short
term prognosis in patients presenting to the emergen-
cy room with dyspnea.

Keywords: Blood gases; Clinical outcome; Dyspnea,;
Emergency Department; Objective Classification
Scale-9

parameters of arterial blood gases are used for de-
scribing correctly the severity of dyspnea. For objec-
tive evaluation of dyspnea, pH, base excess (BE),
and lactate levels could be used for calculating OCS-9
scores.

The purpose of this study was to predict clinical out-
comes and short term prognosis in patients presenting
to the emergency room with dyspnea by using OCS-
score.

Materials And Methods

Study Design

This retrospective study was performed on 373 pa-
tients who admitted to a university emergency clinic
giving tertiary level healthcare between January 2015
and August 2017 with dyspnea. After approval by the
ethics committee, the data were obtained from the
hospital automation system.( Manisa Celal Bayar Uni-
versity School of Medicine Ethics Commitee 11/8/2017
/ 20.478.486) No consent form was obtained from the
patients due to retrospective nature of the study. Re-
search and publication ethics were followed in this
study. Patients' files were screened and blood gas
parameters were evaluated. Socio-demographic char-
acteristics of the patients like age and sex, comorbid
diseases and outcome status (discharge, service stay,
intensive care stay, exitus) were determined. Physi-
cal examination and clinical findings of the first visit
(saturation, number of breathing, pulse, arterial blood
pressure) were recorded. The cases were defined as
severe dyspnea in the presence of at least one of the
clinical findings together with the presence of one of
the findings of the physical examination showing se-
vere dyspnea (Table 1).

Objective Classification Scale (OCS)-9 which assess-
es three important parameters (pH, base deficit, lac-
tate level) was used for blood gas analysis (Figure 1).
The highest score is 9 and the severity of dyspnea in-
creases with an increasing score.

Clinical parameters and blood gas parameters (OCS-



9 scores) were compared with the outcomes of the
patients (discharge, hospitalization at a ward, hospi-
talization at intensive care unit, exitus). The associa-
tions between the outcomes and OCS-9 scores were
evaluated.

pH
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Figure 1

Obijective Classification Scale (OCS) -9

Statistical Analysis

Data were evaluated using SPSS 22 (Statistical Pack-
age for the Social Sciences),IBM, USA. The power
analysis of the OCS-9 score in the design of a signif-
icant difference analysis between severe patients in
intensive care unit / exitus and groups of discharged
patients was made with GPower 3.1.9.2. As a result of
the pilot application, the effect size was determined as

First Visit Physical Examination Findings

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

0.31. It was determined that the total number of cas-
es with 80% power and 0.05 error margin should be
included in the study in a total of 356 cases, of which
236 were in the mild group and were 120 in the severe

group.

Descriptive statistics for the continuous variables
(characteristics) were presented as mean, standard
deviation (SD), while count and percent for the cat-
egorical variables. Normal distribution of parameters
was tested with the Kolmogorov Smirnov test. The
Mann-Whitney U test was used for the analytical sta-
tistics when independent two groups were compared,
and Kruskal-Wallis test was used when more than two
independent groups were compared while the para-
metric test assumptions were not met. Chi square test
and Fischer’s Exact test were used when dicotom data
were compared. ROC analysis was performed for es-
timation of OCS-9 score on intensive care unit admis-
sion and exitus. ROC curve was used to present the
relationship between both sensitivity and specificity.

The results were evaluated with a 95% confidence in-
terval and p<0.05 significance level.

Results

A total of 373 patients were included in this study.
Among them 124 (33.3%) were females and 249
(66.8%) were males. The mean age of the patients
was 68.2+15.03. The mean systolic blood pressure
was 125.9+26.05 mmHg, and the mean diastolic blood
pressure was 77.4+14.9 mmHg. The mean pulse rate

Clinical Parameters Present

Absent

Presence of any of the following;

Use accessory respiratory muscles

Is he/she using accessory
respiratory muscles?

Orthopnea

Is he/she orthopneic?

Tripod-fishmouth appearance
appearance?

Is there a tripod-fishmouth

Absence of these findings

Cyanosis

Is he/she cyanotic?

Conciousness

Is he/she unconscious?

SpO

2

Saturation at admission <90

Saturation at admission=90

Number of breathing

Number of breathing=24

Number of breathing<24

Heart rate

<60 or >100

Normal

Tension

Systolic <90 or >130

Systolic 90-130

Diastolic <60 or >90

Diastolic between 60-90
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was 100.5+18.5 pulse/minute, body temperature was
37.1+1.6 °C, respiration rate was (RR) 24.2+7.3, and
oxygen saturation was 89.7+6.6%. Severe dyspnea
was detected in 137 (36.7%) patients. Demographic
features and the first visit clinical findings of the pa-
tients are shown in Table 2.

Comorbidity was present in 175 patients (46.9%). The
most common accompanying disease was hyperten-
sion (23.9%), which was followed by COPD (22.5%).
The mean OCS-9 score and clinical parameters of the
patients who had or didn't have comorbidity were com-
pared. Age, SBP, DBP, pH, PCO2, HCO3, and base
deficit values were significantly different according to
the presence of comorbidity (Mann-Whitney U p<0.05;
Ki-Kare p<0.05; Fisher’'s Exact p<0.05). The mean
age, SBP, DBP, PCO2, and base deficit scores of the
patients with comorbidity were higher and SpO2, pH,
PO2, HCO3, and lactate levels were lower than those
without comorbidity. No difference could be found in
OCS-9 scores according to the presence of comorbid-

ity (p=0.9).

The mean pH of the blood gases of the patients was
7.4+0.1, base deficit was 0.36+5.6, and the mean lac-
tate was 1.99+1.6.

Objective Classification Scale-9 for Dyspnea

Distribution of the patients according to the OCS-9
classification is shown in Table 3.

In our study, statistically significant differences were
detected between patients who had or who didn't have
severe dyspnea at first visit according to respiratory
rate, SpO2, pH, PO2, PCO2, HCO3, base deficit, and
lactate (Mann-Whitney U, p<0,05). Statistically signifi-
cant differences were detected in both groups accord-
ing to OCS-9 scores (Mann-Whitney U, p<0.05) (Table
4).

When we grouped the patient outcomes as discharged,
hospitalized at a ward, or hospitalized at an ICU, sta-
tistically significant difference was detected according
to OCS-9 scale (p<0.001) (Table 5). The mean OCS-9
score of the patients who were discharged or hospital-
ized at a ward was significantly lower than that of the
patients who were hospitalized at an ICU.

In our study, patients whose outcomes were exitus or
hospitalization at an ICU were classified as severe pa-
tients and patients who were discharged or hospital-
ized at a regular ward were classified as mild patients.
In the differentiation of the clinical outcomes of the pa-
tients, the effectiveness of the OCS-9 value was found
to be significant (The areas under the ROC curves

Demographic and Clinical Features of the Patients

(n)
Mean+SD
Age (373)
68.2+15.03
SBP (systolic blood pressure) (373)
125.9+26.05
DBP (diastolic blood pressure) (373)
77.4+£14.9
Pulse rate (373)
100.5+18.5
Body temperature (373)
37.1+1.6
Breath rate (373)
24.2+7.3
Spo, (373)
89.716.6
N
Female 124
Gender
Male 249
Absent 236
Severe dyspnea
Present 137

S0



(AUC) (Figure 2). When OCS-9 cut-off value was tak-
en as 1, the sensitivity for the prediction of exitus and
hospitalization at an ICU was 46.9% and the specifici-
ty was 77.08%. Comparisons of SBP, DBP, pulse, and
breath rate according to this cut-off score were sta-
tistically significant (Mann-Whitney U, p<0.05). SBP
and DBP were higher and pulse and breath rates were
lower in patients with OCS-9<1.

OCS (mild ys severe)

tooj- //
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60|
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Figure 2

OCS-9 ROC Analysis
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There were weak positive correlations between OCS-9
scores and pulse and breath rates and weak negative
correlations between OCS-9 score and SpO2 (Speatr-
man’s rho p<0.05). OCS-9 scores increased with in-
creasing breath rate and pulse rate and decreased
with increasing SpO2.

The presence of comorbidity was statistically signifi-
cantly different between patients who were discharged
or hospitalized at a ward and the patients who were
hospitalized at ICU (p=0.007). 71.4% of the patients
without comorbidity were mildly ill (discharged or hos-
pitalized at a ward) while this ratio was 58.1% in pa-
tients with comorbidity. Severe dyspnea (exitus, hos-
pitalization at intensive care unit) was found in 41.9%
of the patients with comorbidity and in 28.6% of the
patients without comorbidity.

No statistically significant difference could be found in
OCS-9 scores after the categorization of the patients
according to risk groups (<50 years, 50-70 years, and
>70 years) but there were significant differences be-
tween age groups and severe dyspnea (present-ab-
sent), comorbidity (present-absent), or final outcomes.
(Fisher’s-Exact p<0.05) In the presence of comorbid-
ity, the severity of dyspnea and hospitalization of the
patients increased. (Table 6).

Post-Hoc binary comparisons revealed significant dif-
ferences between patients who were hospitalized at a

Table 3 Patient distribution according to OCS-9 classification

Patients %
<7.10 1 0.3
7.10-7.20 5 1.3
7.20-7.30 19 51
pH 7.30 —7.40 61 16.4
7.40 — 7.50 221 59.2
7.50 —7.60 63 16.9
>7.60 & 0.8
0-5 258 69.2
5-10 82 22.0
Base
10- 15 27 7.2
>15 6 1.6
0-2 254 68.1
. 2-3 65 17.4
3-4 23 6.2
>4 31 8.3
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Objective Classification Scale-9 for Dyspnea

Comparison of OCS-9 Scores According to the Severity of Dyspnea

Severe Dyspnea Negative

Severe Dyspnea Positive

Severe dyspnea (n) (n) p
Mean+SD Mean+SD
Med. (Min-Max) Med. (Min-Max)
(236) (137)
- 1
OCS-9 Score 1,02+1,3 1,155(95_%,)5 <0.001
1 (0-8)
Mann-Whitney U p<0.001
Table 5 Comparison of OCS-9 According to the Decision for Hospitalization or Discharge
Ward ICU Discharge
(n) (n) (n) P
Mean+SD Mean+SD Mean+SD
Med ((Min-Max) Med (Min-Max) Med (Min-Max)
(183) (132) (57)
0OCs-9 0,99+1,2 1,69+1,7 0,9+1,1 <0.001*
1 (0-5) 1 (0-8) 1 (0-5)

Kruskall Wallis H test*

Comparison of OCS-9, Dyspnea Status, Comorbidity and Outcome Parameters by Age

<50 50-70 >70
(n) (n) (n)
EE Mean+SD Mean+SD Mean+SD p
Median Median Median
(Min-Max) (Min-Max) (Min-Max)
(44) (140) (189)
OCS-9 Score 0,86+1,2 1,37+1,5 1,2+1,4 0.086*
0 (0-5) 1(0-8) 1 (0-6)
<50 50-70 >70
N (%) N (%) N (%) p
No 35 79.5 89 63.6 | 112 | 59.3 0.042*
Severe dyspnea
Yes 9 20.5 51 36.4 77 40.7
. No 39 88.6 63 45.0 73 38.6 | <0.001*
Comorbidity
Yes 5 11.4 77 55.0 | 116 | 61.4
Discharge+
hospitalization 35 79.5 92 65.7 | 113 | 59.8 0.044*
at ward
Result :
Exitus+
Intensive care 9 20.5 48 34.3 76 40.2
unit

Kruskal Wallis p*, Fisher'sExact p’
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Table 7 Post-hoc binary comparisons
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Post-Hoc Binary Ward vs. Intensive Ward vs. Discharge Discharge vs.
Comparisons Care Unit Intensive Care Unit
Age 0.007 0.218 0.371
SBP 0.018 0.214 0.013
DBP 0.003 0.173 0.004
Pulse rate 0.001 0.139 0.001
Respiration rate <0.001 0.038 <0.001
Spo, <0.001 0.238 <0.001
pH <0.001 0.374 <0.001
PO, <0.001 0.105 <0.001
HCO, 0.022 0.509 0.028
Laktat 0.027 0.258 0.008

Mann-Whitney U p

ward or at an ICU according to age, DBP, pulse rate,
breath rate, SpO2 and pH (Mann-Whitney U, p<0.016,
Bonferroni correction). Significant differences were
detected between discharged patients and patients
hospitalized at an ICU according to SBP, DBP, pulse
rate, respiration rate, SpO2, pH, PO2, and lactate
(Mann-Whitney U-p<0,016 Bonferroni correction) (Ta-
ble 7).

Discussion

Dyspnea is one of the most serious and frequent caus-
es of patients coming to the emergency department.
(10). It is a serious symptom seen in half of the pa-
tients admitted to tertiary health care facilities and in
one-fourth of the outpatients (2). Most of the patients
with respiratory distress admit to emergency services.
Therefore, emergency department physicians have an
important place and responsibility in the initial evalua-
tion and treatment of critical patients. The prognosis of
patients who are transferred to an intensive care unit
(ICU) from the emergency department is better than
patients who are transferred to an ICU after hospitali-
zation at a ward (11). Timely transfer to an ICU is de-
pendent on effective triage.

There are various cardiopulmonary and non-cardi-
opulmonary pathologies causing dyspnea. In the
emergency department, scoring systems are needed
to predict the severity of patient’s situation, to make
a diagnosis, to measure diagnostic and therapeu-
tic efforts, to perform triage and to make a treatment
choice. The clinical scales used in the evaluation of

dyspnea aim to determine the severity of respiratory
insufficiency (12). It is emphasized in the literature that
measurement of the degree of dyspnea as well as de-
termining the cause of dyspnea are important (13, 14,
15). The use of these scales in clinical practice en-
sures the correct definition of dyspnea severity. This
plays important roles in the accurate diagnosis of the
disease and in the planning of both medical treatment
and pulmonary rehabilitation practices.

Visual Analog Scale (VAS), Oxygen Consumption Dia-
gram (OCD), Modified Borg Scale (MBS), Verbal Rat-
ing Scales (VRS), Basal Dyspnea Index (BDI)/ Tran-
sitory Dyspnea Index (TDI), and Medical Research
Council Scale (MRCS) are used as dyspnea scales
in clinical practice. In this study, we evaluated the ef-
fectiveness of OCS-9 score to determine the clinical
severity of patients who present to emergency depart-
ment with dyspnea. We used three important param-
eters in blood gas (pH, base deficiency, and lactate
level) to calculate OCS-9 scores of the patients who
presented with dyspnea.

Especially pH shifts are a sign of a serious disease
underlying dyspnea (16). Base deficit is a valuable
indicator of metabolic compensation (17, 18). Lac-
tate level shows mainly anaerobic metabolism. They
are guiding parameters in determining the severity of
dyspnea.

In our study, when we compared OCS-9 score and

clinical parameters of patients according to comorbid
diseases (yes/no), we found statistically significant
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differences in terms of age, SBP, DBP, pH, PCO2,
HCO3, and base deficit. The mean age, SBP, DBP,
pCO2, pH, and base deficit values of the patients with
comorbidity were higher than the patients without co-
morbidity while their mean SpO2, pH, PO2, HCO3,
and lactate levels were lower. In patients who have
shortness of breath, change in breath pattern and un-
derlying pathophysiological mechanisms may disturb
arterial blood gas parameters while comorbidities,
especially cardiac pathologies, are predicted to affect
this change. Burri et al evaluated the effect of arterial
blood gas in patients who presented with acute dysp-
nea and found that the presence of 2 or more reasons
as causes of dyspnea together with low pH predicted
12 month mortality (19).

Dyspnea can be expressed as the patients’ feelings of
breathing discomfort. It is a subjective symptom and
changes from patient to patient. OCS-9 score is an
objective system to evaluate patient status.(20)

Gondos et al calculated OCS-9 and OCS-13 scores
in their study with 350 patients. They demonstrated a
strong relationship between the initial clinical findings
of the patients and OCS-9 scores. They evaluated
dyspnea with the Dyspnea Severity Score (DSS) and
found significant relationships with OCS-9 in all pa-
rameters (20). Burri et al evaluated functional param-
eters in patients with acute dyspnea using the NHYA
classification and couldn't find a significant relation-
ship between the pH value and dyspnea evaluation
(19). The findings we have found with OCS-9 score
supported the results of Gondos et al study. Gondos
showed that respiratory pathologies are the most com-
mon causes of dyspnea at first admission. Again, the
follow up demonstrated that pulmonary problems were
more common (20). In our patient group, COPD was
in the first place and cardiac causes were second in
the rank. The proportion of patients with no known di-
agnosis was 48%. The presence of a high proportion
of undiagnosed patients at presentation may have
partially affected the results of our study. Neverthe-
less, the findings suggest that OCS-9 score can be
used as an early assessment parameter in patients
with pulmonary disease.

Comparison of patients with bad outcomes (exitus and
hospitalization at ICU) and good outcomes (discharge
and hospitalization at a ward) according to OCS-9
cut-off value revealed significant results. When OCS-
9 cut-off value was accepted as “1”, its sensitivity for
the prediction of exitus and intensive care unit stay
was 46.9% and its specificity was 77.08%. Gondos et
al took cut-off value for OCS-9 as 4 and found 89%
specificity and 64% sensitivity for dyspnea evalua-

54

Objective Classification Scale-9 for Dyspnea

tion. When they took the cut-off value as 8, they found
sensitivity as 100% and specificity as 99% and they
suggested 4 as the appropriate cut-off value. In ac-
cordance with our study, they reported that the OCS-9
score was important for early follow-up treatment (20).
We found that our OCS-9 score parameters were not
enough to take the cut-off value as 4. This result was a
limitation of our study.

Similarly, OCS-9 value was significant when we com-
pared patients according to their outcomes as exitus,
hospitalization at ICU, hospitalization at ward or dis-
charge. In their observational study, Burri et al inves-
tigated the value of arterial blood gas analysis in 530
patients who admitted to the emergency department
with dyspnea and found that patients with low pH
values were more commonly hospitalized at ICU. At
the same time, they found high hospital mortality and
30-day and 12-month mortalities (19). Similarly, there
was a significant difference in pH between the patients
admitted to the intensive care unit and the patients ad-
mitted to the service.

When oxygen saturation was assessed with post-hoc
analysis a significant difference was found between
patients who were hospitalized at an ICU or at a regu-
lar hospital ward. A study by Guryay et al demonstrat-
ed that ICU requirement increased in patients whose
oxygen saturation is lower than 88% (21).

The rate of comorbidity, the severity of dyspnea, and
the rate of hospitalization of the patients increased
with increasing age. These data suggest that OCS-9
score may be used as a parameter that provides early
data to illustrate the clinical course of patients over 50
years of age.

Limitations

The main limitation of our study was distribution of pa-
tient groups. Definition of cardiac or pulmonary caus-
es and according to more spesific diseases would be
more effective for comparison of outcomes.

In conclusion, we suggest that the OCS-9 score may
be used as a method to help predict clinical outcomes
and short term prognosis in patients presenting to the
emergency room with dyspnea.
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Oz

Amag

Demir eksikligi anemisi (DEA) dinyada ve ulkemizde
en sik gorulen hastaliktir ve etyolojisinde birgok neden
yer almaktadir. Calismamizin amaci DEA' nin Siley-
man Demirel Universitesi Tip Fakiiltesi hastanesine
basvuran hastalarda retrospektif olarak prevalansini
ve etyolojisini arastirmaktir.

Gerec ve Yontem

Calismaya Nisan 2017 - Kasim 2017 arasinda Siiley-
man Demirel Universitesi Tip Fakiiltesi i¢ Hastaliklari
poliklinigine basvuran ve en az tam kan sayimi, fer-
ritin, vitamin B12, folik asit degerleri istenmis 18-65
yas arasindaki toplam 1000 hasta alinmistir. Hastala-
ra ait cinsiyet, yas, kadinlarda menopozal durum, ek
hastaliklari ve etyolojik faktorleri kaydedilmistir. Bitin
hastalarin hemoglobin, hematokrit, MCV, RDW, I6ko-
sit, trombosit, ferritin, vitamin B12, folik asit diizeyleri
kayit altina alinmistir.Kadinlarda hemoglobin 12 g/dl
altinda, erkeklerde 13 g/dl altinda (WHQO'ya gore) ve
ferritin 15 ng/ml altinda (romatizmal hastaligi olanlar-

da 100 ng/ml’ nin altinda) olanlar DEA olarak kabul
edilmistir. DEA’ si saptanan hastalarda etyolojik fak-
torleri incelemek icin; diyetle demir alimi, kadinlarda
menstriel kanama, hemoroid, peptik tlser, mide ope-
rasyonu, gastrit, malignite gibi sebepler arastiriimistir.
Basvuruda saptanan ek hastaliklar sirasiyla kronik
karaciger hastaligi, kronik boébrek hastahgi, akciger
hastaliklari, bag dokusu hastaliklari, endokrinolojik
hastaliklar, hipertansiyon, diabetes mellitus, maligni-
teler, hemoglobinopatiler ve inflamatuar bagirsak has-
taliklari olarak gruplandiriimistir.

Bulgular

Calismamizdaki kadinlarin % 25’ inde, erkeklerin %
7,4’ inde DEA saptanirken tim hastalarda ise DEA
prevalansini % 20,3 olarak bulduk. DEA etyolojisi ise
kadinlarda en sik neden menoraji iken erkeklerde
gastrit olarak saptandi. Calismamizda DEA olan er-
keklerin % 55 ve kadinlarin % 34,4’ (inde ise etyoloji
saptanmadi.

Sonug
Demir eksikligi anemisi ile iligkili prospektif, pika ve
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parazitoz taramalarini da igeren, toplumsal kokenli
calismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Demir eksikligi anemisi, preva-
lans, etyoloji.

Abstract

Objective

Iron deficiency anemia (IDA) is one of the most com-
mon diseases in our country and effecting lives of
millions of people all over the world. There are mul-
tifold reasons for its etiology. This is a retrospective
cross-sectional study to address the prevalence and
etiology of IDA among patients in the SDU Research
Hospital, Isparta, Turkey.

Materials and Methods

A total of 1000 patients ages between 18-65 who
were admitted to the Outpatient Clinic of Department
of Internal Medicine, SDU School of Medicine, betwe-
en April 2017 and November 2017. Complete blood
count including ferritin, vitamin B12 and level of folic
acid values were determined. Gender, age, menopau-
sal status, additional diseases and etiologic factors of
the patients were recorded. Hemoglobin, hematocrit,
MCV, RDW, leukocyte, platelet, ferritin, vitamin B12
and folic acid levels were also documented. Hemog-

Giris

Demir eksikligi anemisi (DEA) dinyada en sik gori-
len hastaliktir ve etyolojisinde bircok neden yer al-
maktadir. Dinyada, yaklasik olarak 1,2 milyar kisiyi
etkilemektedir (1). Bu sayi 6zellikle demir izole demir
eksikligi de isin icine katildiginda, iki katina kadar ¢i-
kabilmektedir (2). Ozellikle, gelismekte olan (lkelerde
daha fazla olmak Uzere, tum yas gruplarinda goru-
lebilmektedir. Yeni doganlar, addlesanlar, laktasyon
veya gebelik donemindeki kadinlar ve menapozda
olmayan tum kadinlar, artmis ihtiyaclari nedeniyle risk
altindadir (3). Ancak, risk gruplari disinda da, eriskin-
lerde, demir eksikligi anemisi sik rastlanan bir saghk
sorunudur. Amerikan saghkli erigkin kan dondrlerinde
yapilan Rise calismasinda, kadin donérlerin Ugcte ikisi,
erkeklerin ise yarisinda demir eksikligi anemisi sap-
tanmistir (4).

Kadinlarda en sik sebep olarak adet kanamalari gdze
carpmaktadir; kadinlar, her adet déneminde yaklasik
16 mg demir kaybetmektedirler (5, 6, 7). Gelismekte
olan Ulkelerde sik sebep, malnutrisyon iken, gelismis
Ulkelerde ise en sik sebep gastrointestinal kanama-
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lobin levels were calculated as below 12 g/dl and 13
g/dl in females and males, respectively. Ferritin less
than 15 ng/ml (patients with rheumatic diseases less
than 100 ng / ml) were accepted as IDA.To exami-
ne the etiologic factors in patients with IDA; dietary
iron intake, menstrual bleeding in women, hemorrho-
id, peptic ulcer, gastric surgery, gastritis, malignancy
were investigated. Additional diseases identified at
admission were chronic liver/kidney/lung/rheumato-
id/endocrinological, hypertension, diabetes mellitus,
malignancies, hemoglobinopathies and inflammatory
bowel disease.

Results

In our study, 25 % of the women and 7,4 % of men
had IDA, and we found that the prevalence of IDAwas
20,3 % in all patients. The most common cause of
IDA was menorrhagia in women and gastritis in men.
However, we could not fully assess the etiologic factor
in 55 % of men and 34,4 % of women with IDA.

Discussion

Prospective, community based studies that also eva-
luate pika and parasitosis should be performed in pa-
tients with iron deficiency anemia.

Keywords: Iron deficiency anemia, prevalence, etio-
logic factors.

lardir. Ozefagus diizeyinden baslayip, anala kanala
kadar uzanan bolimde yer alan polip, tumor, Ulser ve
angiodisplazi gastrointestinal kanama etyolojisinde
yer alirken, ozellikle gelismekte olan ulkelerde gastro-
intestinal sistem parazitozlari, éGnemli bir malnutrisyon
ve kanama sebebi olarak, demir eksikligi anemisi ne-
denleri arasinda rol oynamaktadir (2, 3, 8). Ozellikle
son yillarda énemli populariteye sahip vegan diyet
de, Ozellikle gelismis Ulkelerde, 6énemli bir malnutris-
yon ve demir eksikligi anemisi nedeni olarak ortaya
¢tkmaktadir (2, 3). Bunlar disinda genitolriner ve na-
diren solunum sisteminden kanamalar da nedenler
arasinda gorulebilmektedir. Anti asit ilaglarin kronik
kullanimi, kronik bébrek yetmezligi ve gastrointesti-
nal sistem cerrahisi, yine diger énemli DEA sebepleri
olarak goze carpmaktadir. Diinya Saghk Orgtinin
Olgutleri g6z 6nune alindiginda, hemoglobin dizeyi-
nin erkekte 13 gr/dl; kadinda 12 gr/dl'den az olmasi
anemi olarak tanimlanmakta iken, ferritin degerinin
15 mg/dI'nin altinda olmasi DEA ile uyumludur (2, 9).
DEA, halsizlik, efor kisittamasi, konsantrasyon glic-
[Ukleri ve bilissel fonksiyonlarda bozukluklara yol aga-
rak ciddi morbidite ve is glic kaybina sebep olmakta
ve hem bireyde hem de toplumsal psikolojik, sosyal



ve ekonomik kayiplara yol agmaktadir. Tedavisi olduk-
¢a basit ve ucuz olmasina ragmen Ulkemizde ve din-
yada gerek tedaviye ulasamama, gerekse tedaviyi
duzenli sekilde kullanmama sebebiyle etkin tedavi ya-
pilamamaktadir. Demir, vicut tarafindan, +2 degerlikli
olarak emilebilmekte, +3 degerlikli demirin ise emilimi
yetersiz kalmaktadir. +2 degerlikli demir preparatlari,
konstipasyon ve dispepsi gibi (%30-%40) sikayetlere
sebep olarak kullanim zorlugu olusturmaktadir (10).
Ote yandan +3 degerlikli demirin tedavi edici rolii yok-
tur. Bu sebeplerle, tedavi kolay ve ucuz olmasina kar-
sin zorluklar mevcuttur.

Cesitli indeksler kullanarak yaptigimiz taramalarda,
Isparta yoresinde beta talasemi minor prevalansi ¢a-
ismasini saptamamiza karsin (11), DEA prevalansi
ve etyolojik faktorlere iliskin calismaya rastlanmamis-
tir. Biz de poliklinigimize basvuran hastalardaki DEA
prevalansi ve etyolojik faktorleri arastirmak amaciyla
calismamizi planladik. Bu calisma ile, Isparta bdlge-
sindeki hastalik ile ilgili veriler ortaya konacak, bdlge-
deki prevalans ve etyolojik faktorleri literattir ile karsi-
lastirma olanag! bulunacak ve ¢dzim onerileri ve ilgili
diger konulardaki calismalara kaynak olusturacaktir.

Gerec ve YOontem

Calismaya Nisan 2017 - Kasim 2017 arasinda Suley-
man Demirel Universitesi Tip Fakiltesi i¢ Hastaliklar!
poliklinigine basvuran ve en az tam kan sayimi, fer-
ritin, vitamin B12, folik asit de@erleri istenmis 18-65
yas arasindaki toplam 1000 hasta, hasta dosyalarin-
dan, retrospektif olarak incelenerek, tanimlayici bir
arastirma yapilmasi planlandi. 18-65 yas aras! demir
eksikligi anemisi tanisi konmus ve bilgilerine dosya
sisteminden ulasilabilen hastalar calismaya alindi.
Gebeligi olan, klinik ve laboratuar bulgularina ulasila-
mayan veya belirlenen yas araligi disindaki hastalar
calismaya dahil edilmedi.

Hastalara ait cinsiyet, yas (numune kabul tarihinden
dogum tarihi ¢ikarilarak hesaplanan), kadinlarda me-
nopozal durum (menstruel siklusu olup olmadigr), ek
hastaliklari ve etyolojik faktorleri kaydedildi. Bitlin
hastalarin hemoglobin, hematokrit, MCV, RDW, I6ko-
sit, trombosit, ferritin, vitamin B12, folik asit duzeyleri
kayit altina alindi.

Kadinlarda hemoglobin 12 g/dl altinda, erkeklerde 13
g/dl altinda ve ferritin 15 ng/ml altinda (romatizmal
hastaligi olanlarda 100 ng/ml’ nin altinda) olanlar DEA
olarak kabul edildi.

DEA' si saptanan hastalarda etyolojik faktérleri ince-
lemek icin; diyetle kirmizi et tiketimi, gastrointesti-
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nal sistem kanama ve malabsorbsiyon yapabilecek
patolojiler, malignite ve ayrica kadinlarda menstriel
kanama incelendi. Giinde iki saatten daha fazla ped
degisimi, 7 ginden uzun siren menstruel kanama
veya sosyal yasami bozacak 6l¢iide anemi meydana
getiren kanama, menoraji olarak tanimlandi. Kirmizi
et alim azli§i, haftada Uc¢ porsiyondan az et tuketimi
olarak tanimlandi.

Basvuruda saptanan ek hastaliklar; kronik karaciger
hastaliklari, bobrek hastaliklari, akciger hastaliklart,
romatizmal hastaliklar, endokrinolojik hastaliklar, hi-
pertansiyon, diabetes mellitus, maligniteler, hemoglo-
binopatiler ve inflamatuar bagirsak hastaliklari olarak
gruplandirildi.

Sonugclar ortalama * standart sapma olarak gosteril-
di. Tanimlayici istatistik icin yluzde/oran, ortalama +
standart sapma (SD) degerleri verildi. DEA sikhgi-
nin cinsiyetler arasindaki farkliigini gostermek igin
capraz tablolama Ki-Kare testi kullanildi. Bitin nicel
degiskenlerin normal dagilim durumlari Shapiro-Wilk
testi ile belirlenip bu degiskenlerin homojen olup ol-
madiklari ise Levene testi ile kontrol edildi. Etyolojik
olarak yasa gore istatistiksel anlamliligi, kadin ve
erkeklerin ortalama hemoglobin, MCV, RDW ve fer-
ritin degerlerinin karsilastiriimasi bagimsiz t-testi ve
2'den fazla gruplarin karsilastiriimalari tek-yonli var-
yans analiz ile tespit edildi.. Test sonucunda normal
dagihm gostermeyen ve homojen olmadigl saptanan
verilerin karsilastirilmasinda parametrik olmayan ba-
gimsiz Mann-Whitney U testi yapildi. Bu degerlerin
2'den fazla ¢oklu karsilastiriimalari ise Kruskal-Wal-
lis H testi hesaplandi. istatistiksel analizler igin SPSS
25.2 (Statistical Package for Social Sciences SPSS,
Inc., Chicago, lllinois) paket programi kullanildi.

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Etik Kurulu 16.11.2017 tarih ve 215 sayili ona-
yi alindi.

Bulgular

Calismaya alinan toplam 1000 hastanin 732'si (%
73) kadin, 268'i (% 27) erkekti. TUm hastalarin yas
ortalamasi 39 iken, erkek hastalarin yas ortalamasi
41, kadinlarin ise 38 idi. Yas araliklarina gore dagihm
sekildeki gibidir (Tablo 1).

Calismamizdaki toplam 732 kadin hastanin 512’ si-
nin (% 70) premenopozal, 126’ sinin (% 17) postme-
nopozal ve 72’ sinin (% 10) perimenopozal dénemde
oldugu saptandi. Yirmi iki hastada (% 3) menopozal
durum bilgisine dosya takiplerinden ulasilamadi.
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Calismada, tium bireylerdeki ortalama hemoglobin
degeri 12,8 gr/dl, erkeklerde 14,2 gr/dl ve kadinlar-
da 12,2 gr/dl olarak saptandi. Kadinlarin 259 (% 35)’
unda, erkeklerin 68 (% 25)’ inde anemi oldugu saptan-
di, tim hastalarda anemi prevalansi % 32,7 (n=327)
saptandi (Tablo 2). Anemisi olan erkeklerin ortalama
hemoglobin degeri 10,39 gr/dl (4,6 - 12,9) iken kadin-
larinki ise 9,9 gr/dl (3,9 - 11,9) idi.

Calismamizda anemisi olan toplam 259 kadin hasta-
nin 205’ inin (% 79) premenopozal, 33’ unin (% 13)
postmenopozal ve 17’ sinin (% 7) perimenopozal do-
nemde oldugu saptandi. Dért hastada (% 1) menopo-
zal durum bilgisine ulasilamadi (Tablo 3).

Calismamizdaki kadinlarin % 25 (n=183) inde, erkek-
lerin % 7,4 (n=20) inde DEA saptanirken, tim hasta-
larda DEA prevalansi % 20,3 (n=203) saptandi.

DEA olan 183 kadindan 159’ unun (% 86) premenopo-
zal, 12’ inuin (% 6,5) postmenopozal ve 8 inin (% 4,3)
perimenopozal dénemde oldugu saptandi. Dért has-
tada (% 2,1) menopozal durum bilgisine ulasilamadi.

Calismamizdaki DEA olan kadin hastalardan roma-
tolojik hastaligl (4 RA, 1 FMF, 1 sjogren, 1 psoryatik
artrit, 1 spondiloartropati) olup ayni zamanda ferritin
diizeyi 15-100 ng/ml arasinda olan 8 hasta varken,
ayni durumda olan 1 erkek hasta (spondiloartropati)
bulunmaktaydi.

Calismamizdaki DEA olan 18-35 yas araligindaki ka-
dinlarda (n=81) etyolojik faktdr degerlendirildiginde

Yas Araligi - Cinsiyet Dagilimi
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hastalarin 28’ inde menoraji, 12’ sinde alim azhgi, 8’
inde gastrit, 4’ inde alim azhd1 ve menoraji birlikteligi
bulunmaktayken 26’ sinda etyolojiye ait bir veri bulu-
namadi. 36-50 yas araliginda (n=88) ise 31’ inde me-
noraji,10’ unda gastrit, 8’ inde alim azligi, 3’ tinde alim
azlig1 ve menoraji birlikteligi varken 31’ inde etyolojiye
ait bir veri bulunamadi. 51-65 yas araliginda (n=14) 4’
Unde gastrit, 3' inde menoraji, 1’ inde alim azlig ve
menoraji birlikteligi varken 6’ sinda etyolojiye ait bir
veri bulunamadi.

DEA olan 18-35 yas araligindaki erkeklerde (n=9)
etyolojik faktdor degerlendirildiginde, hastalarin 1’
inde hemoroid, 1’ inde peptik Ulser bulunmaktayken
7’ sinde etyolojiye ait bir veri bulunamadi. 36-50 yas
araliginda (n=5) ise 1’ inde gastrit, 1’ inde malignite
bulunmaktayken 3’ Ginde etyolojiye ait bir veri bulu-
namadi. 51-65 yas araliinda (n=6) 2’ sinde gastrit,
1’ inde gastrektomi, 1’ inde alim azhgi, 1’ inde peptik
Ulser ve gastrit birlikteligi varken 1’ inde etyolojiye ait
bir veri bulunamadi (Tablo 4).

DEA olan hastalarda, 62 hastada menoraji, 25 hasta-
da gastrit ve 21 hastada alim azhgi goruldu. Erkekler-
de en sik gorulen etyolojik faktdr gastrit iken, kadinlar-
da menoraji oldugu saptandi.

Calismamizdaki DEA olan hastalarin 136’ sinda ek
hastalik bulunmamaktaydi. Hem DEA olan hem de ek
hastaligi olanlarda ise; 14’ inde romatolojik (6 RA, 2
SLE, 2 spondiloartropati, 1 sjégren, 1 FMF, 1 psor-
yatik artrit, 1 AS), 11’ inde endokrinolojik hastalik (8
hipotiroidi, 3 noduler guatr), 8 inde hemoglobinopati

Kadin Erkek
18-35 yas 320 111
36-50 yas 260 64
51-65 yas 152 93
Anemi-Menopozal Durum Dagilimi
Kadin hastalar

Premenapozal 205
Perimenapozal 17
Postmenapozal 33
Bilinmiyor 4
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(talasemi mindr), 7’ sinde hipertansiyon (HT), 7’ sinde
diabetes mellitus (DM), 4’ Ginde kronik akciger hasta-
g1, 4’ inde HT ve DM birlikteligi, 3' tnde malignite(1
mide kanseri, 1 ALL, 1 tiroid papiller ca), 2’ sinde HT
ve romatolojik hastalik birlikteligi varken, 1’ er hasta-
da ise kronik karaciger, kronik akciger hastaligi ve HT
birlikteligi, kronik akciger ve endokrinolojik hastalik
birlikteligi, DM ve endokrinolojik hastalik birlikteligi,
hemoglobinopati ve romatolojik hastalik birlikteligi,
HT, DM ve malignite birlikteligi, HT, DM ve romato-
lojik hastalik birlikteligi vardi. Ayrica DEA olan highir
hastada kronik bobrek ve / veya inflamatuar barsak
hastaligi bulunmamaktaydi.

Calismamizdaki DEA olan ve etyolojisinde alim azligi
saptanan (n=21) hastalarin 1’ inde DM, 1’ inde HT, 1
inde ise HT ve DM birlikteligi vardi.

Calismamizdaki DEA olan ve etyolojisinde hemoroid
(n=3), mide operasyonu (n=1) saptanan hastalarin
hicbirinde ek hastalik yoktu.

Calismamizdaki DEA olan ve etyolojisinde peptik ul-
ser saptanan (n=2) hastalarin 1' inde hemoglobino-
pati vardi.

Calismamizdaki DEA olan ve etyolojisinde gastrit sap-
tanan (n=25) hastalarin 4’ (inde romatolojik hastalik, 3
Uinde DM, 1’inde HT, 1’ inde hemoglobinopati, 1’ inde
endokrinolojik hastalik, 1'inde HT ve DM birlikteligi, 1’
inde HT ve romatolojik hastalik birlikteligi vardi.

DEA olan ve etyolojisi bilinmeyen (n=74) hastalarin 8’
inde romatolojik, 6’ sinda endokrinolojik, 4’ tinde HT,
4’ inde hemoglobinopati, 2’ sinde DM, 1’ inde kronik
akciger, 1’ inde malignite, 1’ inde kronik akciger ve en-
dokrinolojik hastalik birlikteligi, 1’ inde HT ve DM bir-
likteligi, 1’ inde HT, DM ve romatolojik hastalk birlik-
teligi, 1' inde HT, ve romatolojik hastalik birlikteligi, 1’
inde ise DM ve endokrinolojik hastalik birlikteligi vardi.

DEA olan hastalarin (n=203) ortalama hemoglobin
degeri 9,8+1,6 (3,9-12,9), MCV ortalamasi 66,9+8,7
(45,9- 90,8), RDW ortalamasi 18,6+3,4 (13,4-35,6),
Ferritin ortalamasi 6,8+9,4 (0,5-95,6) olarak saptandi.

DEA olan hastalarin (n=203) 20’ si erkek, 183’ U ka-
dindi. Erkeklerin ortalama hemoglobin degeri 10,2
+ 1,6 (8,0-12,9), MCV ortalamasi 64,6 + 7,4 (54,4-
78,5), RDW ortalamasi 20,7 + 4,9 (16,1-32,5), Ferri-
tin ortalamasi 7,61 * 4,3 (2,07-20,4) olarak saptandi.
Kadinlarin ise ortalama hemoglobin degeri 9,7 + 1,6
(3,9-11,9), MCV ortalamasi 67,2 + 8,8 (45,9-90,8),
RDW ortalamasi 18,4 + 3,1 (13,4-35,6), Ferritin orta-
lamasi 6,81 + 9,87 (0,5-95,6) olarak saptandi.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tartisma

Demir eksikligi anemisi tim Dlnya’da yaygin bir so-
rundur. Amerika Birlesik Devletleri'nde yapilan Ulu-
sal Saglik ve Beslenme Arastirmasi (NHANES)' nin
1988-1994 yillarindaki sonuclarina gére DEA 50 yas-
tan kuguk erkeklerde < %1 ve 50 yas Uzerinde %2-4
iken 12-19 yas gurubundaki menstruasyon goren
genc¢ kizlarda %9-11 ve postmenapozal kadinlarda
%5-7'dir (12).

Van ili ve yoresinde eriskinlerde anemi sikhgi, erkek-
lerde %11,9 ve kadinlarda %17,3 olarak bulunmustur
(13). Coban ve arkadaslari, yasl hastalarda anemi
prevalansini % 25 olarak saptadilar (14). Ankara'da,
827 yasli hastada anemi prevalansi, %7,3 olarak sap-
tanmistir (15). izmirde, bakimevinde kalan 60 yas
Uzeri 257 hastada ise prevalans %54,9 olarak saptan-
mistir (16). Kiling ve arkadaglari, 1491 hastalik ¢alis-
malarinda, Kahramanmaras'ta 19-40 yas arasindaki
kadinlarda anemi prevalansinin %40 oldugu goézlen-
mistir (17). Malatya’da 823 gebe kadinda anemi pre-
valansi %27,1 olarak saptanmistir (18). Emiroglu ve
arkadaslarinin 472 hastalik ¢galismasin anemi preva-
lansi %37,9 iken, kadin hastalarin %45,5'inde anemi
saptanirken, bu oran erkeklerde %22,2 idi (19). Say-
dam ve arkadaslarinin ¢alismasinda ise kadinlarda
anemi prevalansi %56 olarak saptanirken bu hastala-
rin %37,1'inde DEA bulunmaktaydi (20). Bizim calis-
mamizda da anemi prevalansi % 32,7 olarak bulun-
mustur; kadinlarda % 35 iken, erkeklerde% 25 olarak
saptanmistl. Yapilan c¢alismalardaki farkli prevalans
yuzdelerinin, 6ncelikle ¢alismaya alinan yas grupla-
rinin farkl olmasi ve bolgesel farklliklarin bulunmasi
oldugu dusunidlmastur. Tum calismalarda, bizim ¢a-
lismamizda oldugu gibi, kadinlarda anemi prevalansi,
erkeklerden yuksektir. Calismamizda anemi preva-
lansi, diger calismalar ile uyumlu bulunmustur.

TUm dinyada oldugu gibi, tlkemizde de, menstruel
siklus, gebelik ve dogum gibi faktorlerden dolay! ka-
dinlar demir eksikligi anemisi icin ekstra risk altindadir
ve DEA kadinlarda daha fazla gorulir (21). Gazian-
tep’ te dogurgan ¢cagdaki kadinlarda, en énemli anemi
sebebini DEA olusturmaktadir. Bu calismada anemi
sikhigr evlilerde % 38,9, bekérlarda %18,9 olarak bu-
lunmustur (22). Karaoglu ve arkadaslarinin ¢alisma-
sinda anemik gebelerin %50'sinde DEA saptanmistir.
Karakus ve arkadaslarinin, Antalya’da yaptiklari 720
hastalik calismada, anemik hastalarin %90,7’si ka-
dindi ve bu hastalarin %50’sinde DEA saptanmisti;
ayrica kadinlarda, erkeklere oranla anlamli oranda
fazla hastada DEA saptanmistir (23). Kiling ve arka-
daslarinin calismasinda 19-40 yas aras! kadinlarda
anemi prevalansi %40 olarak saptanmistir (17). Bizim
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¢alismamizda da, kadinlarin % 25’ inde, erkeklerin ise
% 7,4 inde DEA saptandi.

Emiroglu ve arkadaslari, 65 yas Uzeri DEA prevalan-
sinl %43 olarak saptamislardir (19). Erdem ve arka-
daslarinin aile hekimine basvuran kadinlardaki anemi
sebepleri icinde demir eksikliginin % 90 ile ilk sirada
yer aldigini saptamiglardir (24). Kiling ve arkadasla-
r, 19-40 yas arasi DEA prevalansinin %23,8 olarak
saptarken (17), Asma ve arkadaslari, kadinlarda DEA
prevalansini kadinlarda %17,5, erkeklerde %21,6 bul-
muglardir (25). Soydal ve arkadaslarinin yaptigi ¢alis-
maya katilanlarin % 15,4’inde DEA saptanmistir (26).
Ulkemizde, genellikle bolgesel ve belirli yas gruplarin-
da yapilan DEA calismalari goze ¢arpmaktadir. Eris-
kinlerde, toplumun tim katmanlarini, yas gruplarini
ve Ulkenin tumdnden alinan 6rneklemlerle yapilan bir
prevalans ¢alismasina rastlanmamistir ve bu, dnemli
bir eksik olarak gdzlenmistir. Yine ydresel bir ¢alisma
olan calismamizda ise, DEA prevalansi % 20,3 olarak
saptandi.

Karakus ve arkadaslari, ¢calismalarinda DEA'LT kadin/
erkek oranini 8,64 olarak saptamislardir (23). Bizim
calismamizda ise DEA'de kadin/erkek orani 9,15 idi
ve bu oran literattirle uyum gostermektedir.

Emiroglu ve arkadaslarinin c¢alismasinda, anemik
hastalarda ortalama hemoglobin degeri 10,6 gr/dl ve
Karakus ve arkadaslarinin ¢alismasinda 10,1 iken,
bizim ¢calismamizda erkeklerde ortalama hemoglobin
degeri 10,3 gr/dl, kadinlarda ise 9,9 gr/dl (3,9 - 11,9)
saptanmistir ve bulgularimiz literatirle uyumludur.

DEA'da etyoloji yas ve cinsiyete gore farkhliklar gos-
termektedir. Erkeklerde ve menstriiel cagdaki ka-
dinlarda DEA siklikla gastrointestinal sistemden ka-
yiplara baghdir. Dogurganlik ¢agindaki kadinlarda
ise genital sistemden kanamalar ilk siradadir, ancak
gelismekte olan Ulkelerde nutrisyonel eksiklikler ilk
sirada bulunmaktadir (2, 3, 5). Bazl hastalarda tani
sirasinda birden cok faktor s6z konusu olabilir. De-
mirden fakir diyet ile menstruasyona bagh kayiplarin
birlikteligi 6zellikle gelismekte olan Ulkelerde en sik
gorilen kombinasyondur. Ayrica, Helikobakter pylori
(H.P) ile DEA arasindaki iliski bulunmaktadir; H.pylori
ile enfekte hastalarda DEA gelisme riski 2,8 kat arttig|
gOsterilmistir (27, 28, 29). Karakus ve arkadaslarinin
calismasinda erkeklerde gorilen en sik DEA etyolo-
jisi H.P. pozitif gastrit iken, kadinlarda menstriiasyon
bozukluklariydi. Calim ve arkadaslarinin, istanbul’da
150 hasta ile yapmis olduklari bir ¢alismada da etyo-
lojide en sik sebep eroziv gastrit olarak bulunmustur;
etyolojilerde cinsiyet farki yoktur. ikinci en sik gori-
len etyoloji ise mide karsinomudur; hastalarin yata-
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rak arastiriimasi gereken hasta grubunda olmalari,
malignite oranini yukseltmis ve kadinlarda menstriel
kanamay! geri planda birakmistir (30). Karakus ve
arkadaslarinin g¢alismasinda, erkeklerde H.P. pozi-
tif gastrit, kadinlarda da menoraji en sik DEA sebebi
olarak bulunmustur. Bizim ¢alismamizda, DEA'si olan
kadinlarda etyolojik faktor degerlendirildiginde en sik
neden menoraji iken gastrit ve kirmizi et alim azhgi
diger sik gorulen nedenlerdi. Calismamizdaki DEA'’ si
olan erkeklerde etyolojik faktor degerlendirildiginde
ise, en sik neden gastrit idi ve bulgularimiz literatur ile
uyum gostermektedir.

Ulkemizde de sik gorilen parazitozlar (Ancylostoma
duodenale ve Necator Amerikanus) duodenuma ya-
pisarak DEA ne neden olmaktadir (31). Oztiirk ve
arkadaslarinin Ankara’ da yaptiklari calismada, etyo-
lojik faktor olarak erkeklerde ilk sirada (% 51) diyetle
demir aliminda azalma bulunmus, yetersiz demir ali-
minin sebebi ise % 28,7’ sinde pika ve % 22,3’ iinde
yetersiz beslenme tespit edilmistir. ikinci sirada ise,
(% 35,2) demir kaybi bulunmaktadir ve % 19,2’ sin-
de demir kaybinin sebebi gastrointestinal sistemdeki
patolojilere ve % 16’ sinda da bagirsak parazitlerine
bagh bulunmustur. Kadin hastalarda, en énemli etyo-
lojik faktor, olan demir kaybinin % 35,6’ sinda jineko-
lojik kaynakl ve %21,4’ inde gastrointestinal sistem
kaynakl kayip oldugu belirlenmistir. ikinci sirada ta-
mami yetersiz beslenme ile demir aliminda azalmaya
bagh bulunmustur. Erkek hastalarin % 13,8'i ve kadin
hastalarin % 12,2'sinde etyoloji bulunamamistir. (32).
Calim ve arkadaslarinin ¢alismasinda da %15,3 ora-
ninda DEA etyolojisi aydinlatilamamistir. Yiksel ve
arkadaslarinin, 60 yas Uzeri DEA tanili 714 hastanin
geriye donlk olarak degerlendirildigi ¢calismalarinda,
hastalarin sadece 290’ inda demir eksikligini acikla-
yacak neden bulunabilmistir (33).

Celal Bayar Universitesinde yapilan bir calismada
halsizlik, yorgunluk, solukluk vb. yakinmalari ile bas-
vuran ve hematoloji sonuclarinda DEA ortaya cikan
17-82 yagslarindaki 100 hastanin %22’'sinde barsak
protozonlarl saptanmistir. Sonug olarak, diger ne-
denler gbzden gecirildikten sonra bagirsak protozo-
onlarinin da DEA nedenlerinden biri olabileceginin
hatirlanmasi gerektigi kanisina variimistir (34). Bizim
hastalarimizda parazitoza rastlanmadi, ancak parazi-
toz igin ek tetkiklerin hastalara cogunlukla istenmedigi
saptandi. Etyoloji saptanmayan hastalarda parazitoz
acisindan ileri tetkikler yapilmasi gerekmektedir; bi-
zim grubumuzda ayrica yapilabilecek ek tetkiklerde
parazitoza rastlanmasi mimkan olabilirdi.

Selcuk Universitesinde yapilan bir calismada, kronik
GIS kanamasi oldugu dusunulen 72 olguya (33 ka-
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Anemi-Cinsiyet Anemik Olan Anemik Olmayan Toplam
Kadin 259 (%35,3) 473 (%64,7) 732
Erkek 68 (%25,3) 200 (%74,7) 268
Toplam 327 (%32,7) 673 %(67,3) 1000
Anemi-Cinsiyet Dagilimi
B } Cinsiyet
5;yg:::2:;::kt0r|er Kadin SIREK Toplam
Yas Gruplarinin 18-35 yas 36-50 yas 51-65 18-35 36-50 51-65 (n=203)
Degerlendirilmesi (n=81) (n=88) yas yas yas yas
(n=14) (n=9) (n=5) (n=6)
Alim Azhgi 12(%57,1) 8 (%38) 0 0 0 1 (%4,9) 21
Menoraji 28(%45,1) 31(%50) 3(%4,9) 0 0 0 62
Alim Azligi + Menoraji 4 (%50) 3(%37,5) | 1(%12,5) 0 0 0 8
Peptik Ulser 0 1 (%50) 0 1(%50) 0 0 2
Menoraji + Peptik Ulser 0 1 (%2100) 0 0 0 0 1
Gastrit 8 (%32) 10 (%40) 4 (%16) 0 1 (%4) 2 (%8) 25
Menoraji + Gastrit 1 (%50) 1 (%50) 0 0 0 0
Menoraji + Hemoroid 1 (%100) 0 0 0 0 0
Peptik Ulser + Gastrit 0 0 0 0 0 1 (%100)
Bilinmiyor 26 (%35,13) | 31(%41,89) | 6(%8,13) | 7(%9,45) | 3(%4,05) | 1 (%1,35) 74
Toplam 81 88 14 9 5 6 203
(%39,90) (%43,35) (%6,89) | (%4,44) | (%2,47) | (%2,95)

din, 39 erkek) yapilan alt ve lst endoskopik inceleme
sonucunda, %16,6 olguda alt GiS, % 61,1 hastada
Ust GIS patoloji saptandi. %22,2 olguda DEA yol acan
bir neden bulunamadi; bu sonug bizim bulgularimiza
daha yakindir. %20,9 olguda eroziv gastrit, %15,3 ol-
guda doudenal Ulser, saptandi. Toplam malignite ora-
ni %6,9' du (35). Calismamizda DEA olan erkeklerin
% 55 ve kadinlarin % 34,4’ inde etyoloji bilinmiyor-
du. Bu hastalarin en azindan bir kisminda daha ileri
tetkiklerle nedenin bulunabilecedi dusutnulebilir. DEA
ile basvuran ve etyoloji aydinlatilamayan olgularda,
¢cOlyak hastaligindan stphelenilmeli ve endoskopik
olarak duedonum ikinci kisim biopsisi alinmalidir (36,
37). Ayrica pankreas yetersizligi ve ince barsak Crohn
hastaliginda da emilim kusuruna baglh DEA'si sik ola-
rak gorulir (35). Bu sebeple, etyolojisi belli olmayan
hastalarda, yapilacak tetkiklere enteroklizis ve MR
enteroskopiyi de eklemek gerekebilir.

Calismamizin cesitli zayifliklari bulunmaktadir. Pros-
pektif bir calisma olmadigindan, etyolojiler ile ilgili ya-
pilabilecek bazi ek tetkikler yapilamamistir. Hastalar
incelendiginde, etyolojisi belli olmayan bazi hastalar-
da parazit incelemelerinin yapiimadigr gozlenmigtir.
Bu durum hem ¢alismamizda etyolojik olarak parazi-
toz olmadigini acgiklarken ayni zamanda c¢alismanin
zayIf bir tarafini gostermektedir. Birgok hastada da
pika acisindan sorgulama yapiimadi§i veya sorgulan-
sa bile kayit olusturulmadigi gézlenmistir; bu sebeple
calismamizda pika agisindan degerlendirme yapama-
dik. Prospektif, hastaneye basvuru yapmayan daha
blylk bir poptlasyonda, calisma ¢ok daha degerli
olabilirdi. Yine de, Isparta yoresindeki ilk ¢calisma ol-
masi, bu ¢alismanin devam c¢alismalarina isik tutabi-
lecegini dustndurmektedir.
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Sonug

Calismamizda, DEA' nin Siilleyman Demirel Univer-
sitesi Tip Fakltesi hastanesine basvuran eriskin
hastalardaki prevalansini ve etyolgjisini arastirdik.
Kadinlarin % 25’ inde, erkeklerin % 7,4’ inde DEA
saptanirken, tim hastalarda ise DEA prevalansini %
20,3 olarak bulduk. DEA etyolojisinde ise kadinlarda
en sik neden menoraji iken erkeklerde gastrit olarak
saptandi. Calismamizda DEA olan erkeklerin % 55 ve
kadinlarin % 34,4'lUnde ise etyoloji bilinmiyordu. DUn-
yada ve Turkiye'de DEA etyolojisi ve prevalansi icin
daha fazla arastirmaya ihtiya¢ duyulmaktadir.
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Oz

Amac

Bu c¢alismanin amaci distal humerus AO/OTA tip C1
ve C2 kiriklarinda triceps koruyucu paratrisipital yak-
lasimla opere edilen hastalarin orta donem Klinik, rad-
yolojik ve fonksiyonel sonuclarini degerlendirmektir.

Gerec ve Yontem

Klinigimizde 2013-2018 yillari arasi AO/OTA tip C1 ve
C2 eklem ici distal humerus kirigi olup triceps koru-
yucu paratrisipital yaklasim kullanilarak 2 fakli planda
¢ift plak uygulanarak ameliyat edilen ve takip stresi
en az 12 ay olan 21 hasta retrospektif olarak deger-
lendirildi. Olgularin son kontrollerinde eklem hareket
araligi olcima (EHA) ve fonksiyonel degerlendirme
Mayo Elbow Performance Score (MEPS) ile yapildi
ve dirsek hareketleri kaydedildi.

Bulgular

Olgularin 13’0 (%61,9) erkek, 8'i (%38,1) kadin olup
ortalama yas 43,2 yil idi. 12 hastada 90° acilarla gift
plak uygulamasi yapilirken, 9 hastada ise 180° acllar-
la ¢ift plak kullanildi. Tim hastalar triceps koruyucu
paratrisipital yaklasimla opere edildi. Hastalar orta-
lama (12-23) 18 ay takip edildi. Ortalama kaynama

siresi 13(9-18 hafta) hafta olup tim kiriklarda kayna-
ma tespit edildi. Hastalarin %81’inde hareket acikligt,
fonksiyonel hareket acikhigi olarak kabul edilen 30°-
130° Uzerindeydi. Ortalama MEPS skoru 86,9 puan
olarak belirlendi, kategorik olarak; 10 hasta (%47,6)
¢ok lyi, 7 hasta (%33,3) iyi, 4 olgu (%19,1) orta sonug
elde edildigi géralda.

Sonug¢

Ekstansdr mekanizma koruyucu paratrisipital yakla-
sim, AO/OTA tip C1 ve C2 eklem igi distal humerus
kiriklarinin fiksasyonunda eklem yizu hakimiyeti ki-
sitl olmakla birlikte yeterli ulasim saglar ve hasta igin
fonksiyonel sonuglari memnun edicidir.

Anahtar Kelimeler: Humerus distal u¢ kiriklari, pa-
ratrisipital yaklasim, humerotrisipital, cift plak.

Abstract

Objective

The aim of this study is to evaluate the clinical, radio-
logical and functional results of patients operated with
a paratricipital approach in AO/OTA Type C1 and C2
distal humerus fractures.
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Materials and Methods

21 patients with AO / OTA type C1 and C2 intraar-
ticular distal humerus fracture in our clinic between
2013-2018 who were operated with dual plates in two
different planes using a triceps protective paratricipi-
tal approach were evaluated retrospectively. Range
of motion measurement (ROM) and functional evalu-
ation were performed with Mayo Elbow Performance
Score (MEPS) in the last controls of the patients and
elbow movements were recorded.

Results

Thirteen (61.9%) of the patients were male and 8
(38.1%) were female, and the mean age was 43.2
years. In 12 patients, double plate was applied at
90° angles, and in 9 patients, dual plate was used at
180° angles. All patients were operated with a triceps
protective paratricipital approach. The patients were
followed for an average of 18 months (12-23). Mean

Giris

Humerus alt ucunun eklem iligkili ayrilmis kiriklari gu-
nimuizde ortopedi ve travmatolojinin, hizla gelismekte
olan implant teknolojileri ve cerrahi tekniklere ragmen
tedavisi en sorunlu kiriklarindan biridir. Kirik sonrasi
tatminkar ve agrisiz dirsek islevinin saglanmasi, ek-
lem ylzeyinin anatomik rekonstriksiyonuna, distal
humerus geometrisinin normale doéndurtlmesine ve
kirik pargalarinin stabil tespitiyle erken eklem hareke-
tine baslanmasi ile olasidir (1, 2).

Distal humerusun ayriimis eklem i¢i kiriklarinda kon-
servatif tedavi 1970'li yillarin sonlarina kadar neredey-
se standart tedavi idi. Konservatif tedavi secenekleri
arasinda kapall rediksiyon ve alcilama, olekranon-
dan yapilan iskelet traksiyonu ("over-head" traksiyon)
ve kemik torbasi teknigi ("bag of bones") bulunmak-
tadir (3). GUnuimuzde distal humerusun ayriimis ek-
lem i¢i kiriklarinda cerrahi tedavi altin standart olarak
disundlebilir (1, 4).

Yetiskin distal humerus eklem ici kiriklari siklikla
posterior insizyonla ve ekstansér mekanizma butln-
[0gund bozan yaklasimlarla tedavi edilmektedir. Bu
yaklasimlar, triceps gug¢sizligu, olekranon osteotomi
hattinda kaynamama veya gecikmis kaynama, imp-
lant irritasyonu, implant migrasyonu, osteotominin yer
degistirmesi, dirsekte hareket kisitliligi gibi olekranon
osteotomisinin yarattigi ¢esitli komplikasyonlarla iliski-
lidir (5). Ekstansér mekanizma koruyucu paratrisipital
yaklasim, AO/OTAtip C1 ve C2 eklem igi distal hume-
rus kiriklarinin fiksasyonunda olekranon osteotomisi-
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union time 13 week (9-18 week) and all fractures were
unioned. In 81% of patients, the range of motion was
30° -130°, which is considered the functional range
of motion. The average MEPS score was determined
as 86.9 points, categorically; It was observed that 10
patients (47.6%) were very good, 7 patients (33.3%)
were good, and 4 patients (19.1%) had moderate re-
sults.

Conclusion

Paratricipital approach which extensor mechanism
protective is limited for visualized in fixation of AO /
OTA type C1 and C2 intraarticular distal humerus fra-
ctures, but it provides sufficient exposure and satis-
fies functional results for the patient.

Keywords: Humerus distal fractures, paratricipital
approach, humerotricipital, dual plate

ne kiyasla eklem yzi hakimiyeti kisith olmakla birlikte
yeterli ulasim saglar ve hasta i¢in fonksiyonel sonug-
lart memnun edicidir (1, 4, 6). Plaklarin hangi agilarla
yerlestirilecegine ameliyat dncesi dénemde cekilen
grafiler, gerekli vakalarda ¢ boyutlu bilgisayarh to-
mografi gorintlleri ve operasyon sirasinda cerrahin
secimi neticesinde karar verilmelidir. Ozellikle lateral
kolondaki kirik parcalarin ¢ boyutlu konfiglrasyonu
plaklarin hangi aclyla uygulanacagini belirtmesi agi-
sindan 6nemlidir. Lateral kolonda parcalanma az ve
kirik parcalarinin t¢ boyutlu konfigirasyonu uygunsa
90° aclyla uygulanan cift plak tercih edilir, eger lateral
kolonda parcalanma ¢ok ve posterolateralden tespite
uygun olmayan U¢ boyutlu konfigtrasyon varsa 180°
aclyla uygulanan cift plak tatmin edici sonuclar agisin-
dan yeterli olmaktadir (2).

Bu calismanin amaci distal humerus AO/OTA tip
C1 ve C2 kiriklarinda triceps koruyucu paratrisipital
yaklasimla opere edilen hastalarin orta dénem klinik,
radyolojik ve fonksiyonel olarak sonuglarini degerlen-
dirmektir.

Gerec ve YOntem

Klinigimizde 2013-2018 yillari arasi AO/OTAtip C1 ve
C2 yetiskin eklem igi distal humerus kirigi olup triceps
koruyucu paratrisipital yaklasim kullanilarak opere
edilen hastalar tarandi. Calismaya dahil edilme kriter-
leri olarak 18 yas Uzeri hastalar, eklem digi ve basit
eklem icine uzanan parcall humerus distal ug kiriklari
olan hastalar olarak belirlendi. AO/OTA tip C3 kiriklar
(Sekil 1), norolojik defisitin eslik ettigi kiriklar, vaskuler



yaralanmanin eslik ettigi kiriklar, acik kiriklar ve kirikli
cikiklar ¢alisma disi birakildi. Bu kriterleri saglayan 2
fakll planda cift plak uygulanarak ameliyat edilen ve
en az 1 yillik takip suresi olan 21 hasta calismaya
alindi. Tum hastalarin ameliyat 6ncesi yazili onamla-
ri mevcut olup retrospektif degerlendirme 6ncesinde
etik kurul onami alindi.

Hasta dosyalari geriye donik incelenerek hastalarin
yasl, cinsiyetleri, yaralanma mekanizmasi ve tarihi,
kirngin AO/OTA siniflandirmasina gore tipi, hastanin
ek patolojileri, cerrahi dncesi gecen sure, kullanilan
cerrahi yaklasim ve teknik, kirik tespit yontemi, ame-
liyat sonrasi takipte tedavi plani, komplikasyonlar ve
rehabilitasyon protokoll degerlendirildi. Hastalar 1.
Ay, 3.ay, 6.ay ve 1. Yil kontrollerine dizenli olarak
cagrildi. Radyolojik degerlendirmeler 6n-arka ve yan
grafiler ile Bilgisayarli Tomografiler (BT), dirsek fonk-
siyonlari da Mayo Dirsek Performans Skorlama siste-
mi kullanilarak kaydedildi.

istatistiksel Analiz
Verilerin istatistiksel analizinde IBM SPSS v22.0 pa-

-

Sekil 1

Distal humerus kiriklarinin AO/OTA siniflamasi. Tip A kirik-
lar eklem disidir, Tip B kiriklar eklemi kismen igerir, Tip C
kiriklar ise eklemin timuna ilgilendirir. C1 kiriklar basit tek
parca ekleme uzanan kirik fragmanindan olusurken, C2 ki-
riklar yine ekleme uzanan metafizyel pargali fragmanlardan
olusan kiriklardir. C3 kiriklar gok pargall eklem ytzeyini ice-
ren kiriklari olusturur.

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

ket programi kullaniimistir. Grup dagihmin degerlen-
dirilmesinde ve guc¢ analizinde Shapiro-Wilk testi, ka-
tegorik veri gruplarinin karsilastiriimalarinda Pearson
Ki-Kare testi kullaniimistir.

Cerrahi Teknik

Tum hastalara cerrahiden yarim saat dnce 1 gr. Sefa-
zolin uygulandi. Cerrahi girisim genel anestezi altinda
lateral dekubit pozisyonunda ve turnike kontrolinde
yapildi. Dirsek 90 derece fleksiyonda olacak sekilde
kolluk kullanildi. Ameliyatlari ayni cerrahi ekip gercek-
lestirdi. Posterior insizyon sonrasi rutin olarak ulnar
sinir eksplorasyonu yapildi, gerekli vakalarda radial
sinir eksplorasyonu da eklendi. Triceps kasi koru-
narak medial ve lateralinden her iki kolon i¢in uygun
gorus saglandi (Sekil 2). Plak acillanmasina lateral
duvarda ki parcalanmaya ve kirik pargalarinin intra-
operatif U¢ boyutlu konfiglirasyonuna gore karar ve-
rildi. Lateral duvar parcali ise 180° agilanmayla (Sekil
3) ¢ift plak (TRUEMED, Umraniye, istanbul-Tirkiye)
uygulanirken, lateral duvarda parcalanma yoksa ve
intraoperatif kirik pargalarinin ti¢ boyutlu konfigiras-
yonu uygunsa 90° acilanmayla cift plak uygulamasi

Sekil 2

a) Lateral dekubit pozisyonunda posterior insizyon sonra-
sI intraoperatif gortntd. Rutin olarak uygulanan ulnar sinir
eksplorasyonu, b) Triceps kas! korunarak medial ve late-
ralden ayrilir, c¢) Triceps kasinin mediale ekartasyonuyla
lateral kolondan plak-vida uygulamasi d) Triseps kasinin
laterale ekartasyonuyla ulnar sinirin korunarak medialden
ikinci plagin uygulanmasi gorilmektedir.
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C

Sekil 3

Preoperatif 3 boyutlu Bilgisayarli Tomografi (a) koronal ve
(b) sagittal kesitleri. Postoperatif 2. hafta kontroliindeki 6n
arka (c) ve yan grafisi (d) gorilmektedir.

Humerus Distal Ug Kiriklarinda Cift Plak Klinik Sonuglari

tercih edildi. Ameliyathanede uzun kol atel uygulan-
di. Ameliyat sonrasi dirsek hareketlerine postopera-
tif ikinci gin baslandi. Dikisler ikinci hafta alinarak
atel uygulamasi 2. haftadan itibaren sonlandirilarak
kol-boyun askisi uygulandi.

Bulgular

Olgularin 13’0 erkek (%61,9), 8'i kadin (%38,1) olup
ortalama yas 43,2 yil idi. AO/OTA humerus distal ug
kirik siniflamasina gore kiriklarin 11'i (%52,4) tip C1,
10'u (%47,6) tip C2 kirk seklindeydi. Yaralanma me-
kanizmalari 8 hastada (%38,1) arac ici trafik kaza-
sI, 6 hastada (%28,6) yiuksekten disme, 6 hastada
(%28,6) basit disme, 1 hasta (%4,7) ezici yaralanma
seklindeydi (Tablo 1). 12 hastada 90° acilarla cift plak
uygulamasi yapilirken, 9 hastada ise 180° acllarla cift
plak kullanildi. Tim hastalar triceps koruyucu paratri-
sipital yaklasimla opere edildi. Hastalar ortalama (12-
23) 18 ay takip edildi. Hastalar travmadan ortalama
2,4 gln (1-5 gun) sonra ameliyat edildiler. Hastalar
ortalama 3,5 gin (2—6 gtin) sonra taburcu edildi. Dir-
sek hareketlerine ortalama 2. giinde baslandi. Orta-
lama kaynama siresi 13 hafta (hf) (9-18 hf) olup tum
olgularda kaynama elde edildi.

Tablo 1 Hastalarin demografik verileri ve yaralanma mekanizmalari

N (%)
Yas 43.2
Cinsiyet (E/K) 13 (%61.9) /8 (%38.1)
Kirik tipi
AO/OTAC1 11 (%52.4)
AO/OTA C2 10 (%47.6)
Yaralanma mekanizmasi
AITK 8 (%38.1)
YET 6 (%28.6)
DET 6 (%28.6)
Ezilme yaralanmasi 1 (%4.7)

Plak vida uygulama teknigi

90-90 plaklama yapilanlar

12 (%57.1)

180° paralel plaklama yapilanlar

9 (%42.9)

Takip suresi (ort)

18 ay( 12-23)

Komplikasyonlar

Yizeyel enfeksiyon 1 (%4.8)
Ulnar sinir ndropraksisi 1 (%4.8)
Heterotopik osifikasyon 1 (%4.8)
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Ameliyat sonrasi erken dénemde 1 (%4,8) hastada
gecici yuzeyel cerrahi alan enfeksiyonu goruldd. 1
(%4,8) hastada gecici ulnar sinir néropraksisi gortl-
di. Ge¢ donemde ise 1 (%4,8) hastada heterotopik
ossifikasyon goruldi. Hastalarimizin son kontrolle-
rinde yapilan degerlendirmelerinde ortalama dirsek
fleksiyonunun 126° (dagihm 90°-140°), ortalama eks-
tansiyon kaybi 14° (dagilim 0°-18°) oldugu saptan-
di. Tum kiriklarda kaynama tespit edildi. Hastalarin
%81'inde hareket acikhgi, fonksiyonel hareket acik-
g1 olarak kabul edilen 30°-130° (zerindeydi. Mayo
dirsek performans skorlama sistemine goére ortalama
MEPS skoru 86,9 puan olarak belirlendi, kategorik
olarak; 10 hasta (%47,6) ¢ok iyi, 7 hasta (%33,3) iyi,
4 olgu (%19,1) orta sonug elde edildigi gordlda. 90 ve
180 derece plak yerlestirilen olgularin klinik sonuglari
arasinda istatistiksel olarak anlamli fark saptanmadi
(p=0.145).

Plak acisi ile kirik tipi ve iki farkli plaklama yontemi-
nin istatiksel iliskisi incelendi. Plak agisi ile kirik tipi
ve mayo klinik sonuclari arasinda istatistiksel olarak
anlamli bir farklilk olmadig1 gézlendi (Tablo 2).

Tartisma

Humerus alt u¢ eklem ici kiriklari humerusun komp-
leks kiriklarindandir ve farkl yaklasimlar tariflenmis-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

tir, GUnUmuzde posteriordan yapilan yaklasimlar
en sik kullanilanlardir. Posteriordan yapilan en sik
girisim trans-olekranon yaklasim olarak da bilinen
olekranon osteotomisi yapilarak humerus distal ek-
lem ylzeyine ulasan yaklasimdir. Yazarlar da en sik
bu yaklasimi tercih etmektedir(1, 7, 8). Bu yaklasim
humerus distal eklem ylzeyinin biyik bélimani go-
rundr hale getirmesi, hatta indirek olarak eklem yu-
zeyinin anterioruna ulasip koronal planda olan kirik
komponentlerinin de tespitine izin vermesi agisindan
avantajlidir (8). Ancak triceps gugsuzlugi, osteoto-
mi hattinda kaynamama veya gecikmis kaynama,
implant irritasyonu, implant migrasyonu, osteotomi-
nin yer degistirmesi, dirsegin mobilizasyon kisithlig
gibi olekranon osteotomisinin yaratti§i morbiditeden
kacinmak isteyenler alternatif posterior yaklasimlari
Onermigstir. Bryan ve Morrey’'in medial-lateral triseps
ayirma (triseps sparing-paratrisipital) yaklasimi,
Campell'in triseps kesme (triseps splitting) yaklasimi
ve O'Driscoll’'un triseps-reflecting anconeus pedicle
(TRAP) yaklasimlandir (6, 7, 9, 10).

Wilkinson ve ark.’nin kadavra calismasinda olekra-
non osteotomisinin kikirdak ylizeye ulasim ag¢isindan
paratrisipital yaklasimla bir fark olmadigdi tespit edil-
mis (11). Cok parcal olmayan eklem icine uzanim
gosteren humerus alt ug kiriklarinda paratrisipital yak-
lasim tum ekleme ulasim agisindan kisithhk olustursa

Mayo klinik sonuclari ile kirik tipi, plak agisi, yas ve cinsiyet arasindaki karsilastirma tablosu

Mayo Kotii Orta iyi ‘ Cok iyi P degeri
Kirik tipi

Cil 0 4 5 p=0.275
Cc2 0 3

Plak acisi

90-90 0 4 6 p=0.145
180° 0 3

Yas

18-35 0 2

36-60 4 p=0.613
60< 1

Cinsiyet

Erkek 0 2 6 p=0.247
Kadin 0 2 2 4

Plak acisi 90-90 180°

C1 tipi kink 6 5 p=0.245
C2 tipi kink 6 4

Plak acisinin kirik tipleri arasindaki iliskisi tablonun en altinda yer almaktadir. P anlamhilik degeri <0.05 olarak kabul edilmistir.
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da vakalarimizda indirek olarak tim ekleme hakimiyet
olanag! saglamistir.

Paratrisipital yaklasimin basta triceps gucstzIigu
olmak Uzere osteotomi hattinda kaynamama veya
gecikmis kaynama, implant irritasyonu, implant mig-
rasyonu, osteotominin yer degistirmesi, dirsegin mo-
bilizasyon kisitliligi gibi olekranon osteotomisinin ya-
rattigi ¢esitli komplikasyonlardan kaginmak icin AO/
OTAtip C1 ve C2 eklem ici distal humerus kiriklarinda
etkin bir cerrahi yaklasim oldugu soéylenebilir. Bu yak-
lasimin, elde ettigimiz verilerde mayo klinik sonuclara
bakildiginda %81 olguda mukemmel ve iyi sonug ¢ik-
masinin rijit tespit sonrasi erken eklem hareketine izin
vermesine bagli oldugunu soyleyebiliriz. Stabil tespit
yapilan olgularda rehabilitasyon strecinin erken bas-
latilmasinin ve erken hareket verilebilmesinin basariyi
artirdigini diistintiyoruz.

Yetiskin humerus distal ug eklemle iligkili kiriklarinda
¢ift plak uygulamalarinda plaklarin pozisyonuyla ilgili
tartismalar devam etmektedir. Klinik calismalarin ya-
ninda literatiirde birgcok biyomekanik calisma da yer
almaktadir. Ancak biyomekanik calismalarda klinik
uygulamalarin fonksiyonel ve radyolojik sonuclarinin
in vitro c¢alismalarla uyumlu olmayabilece@i vurgu-
lanmistir (12, 13). Her ne kadar biyomekanik olarak
paralel plaklar Ustlin gdzikse de; kingin etrafinda ki
yumusak doku, kirik pargalarinin pozisyonu ve cerra-
hi islem gz 6nune alindiginda bu tstunlugin klinik
olarak kanitlanmasinin zor olacagini vurgulamislardir
(12, 14). Calismamizda plak yerlesiminde ve plakla-
rin birbirleriyle 90° veya 180° aclyla yerlestiriimesine
operasyon oOncesi c¢ekilen grafilerde lateral duvarda-
ki parcalanmaya ve intraoperatif kirik parcalarinin t¢
boyutlu konfiglirasyonuna goére karar verildi. Lateral
duvar parcall ve ¢ boyutlu konfigiirasyon posterola-
teralden kirik tespitine imkan saglamiyorsa 180° agl-
lanmayla c¢ift plak uygulanirken, lateral duvarda par-
¢alanma yoksa ve intraoperatif kirik konfigirasyonu
uygunsa 90° acilanmayla cift plak uygulamasi tercih
edildi. Bu iki plaklama yonteminin arasinda klinik ¢a-
lismamizda istatistiksel olarak anlamli bir fark gorul-
medi (p=0,245).

Sonug

Yetiskin distal humerus eklem i¢i kiriklarinda ekstan-
sor mekanizma koruyucu paratrisipital yaklasim, AO/
OTA tip C1 ve C2 intraartikller distal humerus Kkirik-
larinin fiksasyonunda eklem ylzi hakimiyeti kisitl
olmakla birlikte yeterli ulasimi saglar. Bu yaklasimda
klinik sonuglarin yuz guldirict olmasi erken eklem
hareketine baslanabilmesine baglidir.
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Oz

Amac

Prostat kanserinin (PCa) tanisi ve kanser digi prostat
hastaliklarindan (KDPH) ayiriminda multiparametrik
manyetik rezonans goruntilemenin (MpMRG) 6nemi
degerlendirilmistir.

Gerec¢ ve Yontem

Aralik 2017 ile Ocak 2020 tarihleri arasinda, prostat
kanseri (PCa) on tanisi ile mpMRG yapilan 99 has-
tanin gorlntileri retrospektif olarak degerlendirildi.
Standart MpMRG ¢ekim protokolti T2A TSE (aksi-
yel-koronal-sagital), T1A TSE (axial-koronal-sagital),
difizyon agirlikli goérintileme (DAG) ve T1A dina-
mik kontrastli inceleme (DKI) sekanslarindan olus-
tu. Lezyonlarin lokasyonu, morfolojisi, ekstraprostatik
yayillimi (EPY), T2A sinyal intensite (T2Sl) degerleri,
difizyon kisithhgi, kontrastlanma egri paternleri, mak-
simum kontrastlanma degeri (Cmax) ve maksimum
kontrastlanmaya ulasmasi igin gecen sire (aksele-
rasyon zaman: AZ) degerlendirildi. Bulgular arasin-
daki iliski SPSS 20.0 programi ile degerlendirildi.

Bulgular

Degerlendirilen 99 olgunun 75'inin Prostat Ca (PCa),
24’Unun KDPH hitopatolojik tanisi vardi. Tum hasta-
larin yas oralamasi 66.5+7.4 idi. Periferal zon yer-
lesimli lezyonlarda “apparent diffusion coefficient”

(ADC) (p<0,001), Cmax ve AZ (p<0.005) degerlerin-
de, PCa ve KDPH gruplari arasinda anlamli farklilk
saptandi. Transizyonel zon yerlesimli lezyon T2SI de-
gerleri, hasta gruplari arasinda anlaml farklilik gés-
terdi (p<0.001). PCa icin Tipl egri ve KDPH igin Tip 3
egri paterni, ayirici tani agisindan anlamli (p<0,002)
bulundu. Tranzisyonel zon yerlesimli lezyonlarda egri
tipi malign tarafa kaydik¢a T2SI'nde azalma goralda.
EPY derecesi arttikca yakin invazyon oranlarinda da
artis saptandi (p<0,001).

Sonug

Multiparametrik prostat MRG, PCa’y1 KDPD’dan ayir-
mada ve lokal invazyon durumunu ortaya koymada
son derece degerli bir radyolojik tani yontemidir. ADC,
T2SI ve DCE kantitatif degerleri, benign-malign lez-
yon tahmininde énemli rol oynamaktadir.

Anahtar Kelimeler: Prostat kanseri, prostatit, mul-
tiparametrik MRG, dinamik kontrasth MR, Diflizyon
agirlikh goérintileme,

Kisaltmalar:PCa: Prostat kanseri,KDPH: Kanser digl prostat
hastali§i, MRG: Manyetik rezonans goriintileme, DAG: diflizyon
agirlikli goruntiileme, ADC: apparent diffusion coefficient, T2A: T2
agirlikli, TLA: T1 agirlikli, T2SI: T2 sinyal intensitesi, AZ: Akseleras-
yon zamani, Cmax: Maksimum kontrastlanma, mpMRG: Multipa-
rametrik manyetik rezonans gériintileme, DKi: Dinamik kontrastli
inceleme, EPY: Extra prostatik yayilim, PIRADS: Prostate Imaging
— Reporting and Data System, PZ: Periferal zon, TZ: Transizyonel
zon, PZTZ:periferal ve transizyonel zon
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Abstract

Objective

The importance of multiparametric magnetic reso-
nance imaging (MpMRI) in the diagnosis of prostate
cancer (PCa) and in its differentiation from non-can-
cerous prostate diseases (NCPD) was evaluated.

Materials and Methods

Images of 99 patients who underwent mpMRI with a
pre-diagnosis of PCa between December 2017 and
January 2020 were retrospectively evaluated. The
MpMRG acquisition protocol consisted of T2W TSE
(axial-coronal-sagittal), TIW TSE (axial-coronal-sa-
gittal), diffusion-weighted imaging (DWI) and T1W dy-
namic contrast imaging (DCI) sequences. The loca-
tion, morphology, extraprostatic spread (EPY) of the
lesions, T2W signal intensity (T2SI) values, diffusion
restriction, enhancement curve patterns, maximum
enhancement value (Cmax), time to reach maximum
enhancement (acceleration time: AZ) were evaluated.
The relationship between the findings was evaluated
using the SPSS 20.0 program.

Results
75 of 99 cases were diagnosed as Prostate Ca (PCa),

Giris

Prostat kanseri (PCa), erkeklerde akciger kanserin-
den sonraki en sik kanserdir 1. Erken tani ve dogru
evreleme, morbidite ve mortalitenin azaltiimasi baki-
mindan ¢ok énemlidir 2. Glanda sinirh PCa hastala-
rinda bes yillik sag kalim oranlari %100’e yakin iken,
extraprostatik yayihmi (EPY) olan PCa’larda bu oran
%?28'lere kadar gerilemektedir 3,4. Bu nedenle pros-
tat kanserinin lokal yayilimimnin tanimlanmasi, tedavi
planlamasinda 6nemlidir.

Manyetik rezonans goruntileme (MRG), PCa'nin
tesbit, lokalizasyon ve lokal invazyon deg@erlendir-
mesinde en etkin goruntileme yéntemidir 5. Prostat
MRG’de anatomik ve fonksiyonel sekanslarin birlikte
kullanildigi multiparametrik MRG (mpMR) kullanilir.
Anatomik sekanslari T1 ve T2 agirlikh (T1A ve T2A)
sekanslar, fonksiyonel sekanslari difiizyon agirlik-
Il gorantileme (DAG) ve dinamik kontrasli inceleme
(DKI) sekanslari olusturur 6. mpMRG degerlendir-
mesinde klinisyen ve radyolog arasinda ortak dil kul-
lanimi, raporlamada standart kriterler olusturulmasi
ve klinik anlamli kanser ihtimalini kategorize etmek
amaclyla PIRADS (Prostate Imaging Reporting and
Data System) sistemi gelistirilmistir. Ancak PCa ile
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24 of them had NCPD hitopathological diagnosis.
The age ratio of all patients was 66.5 + 7.4. A sig-
nificant difference was found between the apparent
diffusion coefficient (ADC) (p <0.001), Cmax and AT
(p <0.005) values, PCa and KDPH groups in lesions
located in the peripheral zone. T2SI values of lesions
in the transitional zone differed significantly between
patient groups (p <0.001). The Type 1 curve for PCa
and the Type 3 curve for NCPD were found to be sig-
nificant in terms of differential diagnosis (p <0.002). In
transitional zone lesions, T2SI decreased as the cur-
ve type shifted to the malignant side. As the degree
of EPY increased, an increase was found in the near
invasion rates (p <0.001).

Conclusion

Multiparametric prostate MRI is an extremely valuable
radiological diagnostic method in distinguishing PCa
from NCPD and revealing the local invasion status.
ADC, T2SI and DCE quantitative values play an im-
portant role in the prediction of benign-malignant le-
sions.

Keywords: Prostate cancer, prostatitis, multipara-
metric MRI, dynamic contrast MRI, diffusion weighted
imaging.

KDPH lezyonlart mpMR bulgularinda (6zellikle kronik
prostatit ile) 6nemli cakismalar vardir 7. Bu nedenle
PIRADS kriterlerinin olusturulmasi ve gelistiriimesi
devam etmektedir. En son 2019 yilinda yayinlanan
PIRADSV2.1 ile kriterler gtincellenmistir.

Prostat glandi mpMRG ile, periferal zon (PZ) ve tran-
sizyonel zon (TZ) olarak iki kompartmanda degerlen-
dirilir. Periferal zon esas olarak DAG sekansinda ve
TZ ise T2A sinyal ozellikleri ile degerlendirilir. Ozel-
likle TZ deg@erlendirmesinde 6nemli zorluklar vardir.
Dinamik kontrasth inceleme degerlendirmesi gorsel
(kalitatif), semikantitatif ve kantitatif olarak yapilabil-
mektedir. Semikantitatif DKi’de kontrastlanma-zaman
egrileri (Tipl, 2 ve 3) ve iliskili konrastlanma paramet-
relerinden maksimum kontrastlanma degeri (Cmax)
ve maksimum kontrastlanmaya ulasma siresi yada
akselerasyon zamani (AZ) degerlendirilir. Kantitatif
DKi'de ise kontrastlanma parametrelerinden elde edi-
len farmakokinetik kontraslanma egrileri, Gadolinyum
konsantrasyon-zaman egrilerine donustirulir. Gin-
cel PIRADS sisteminde DKIi, skor 3 PZ lezyonlarin-
da yardimci kriter olarak kullaniimaktadir. Tip 3 egri
olmasi durumunda skor 4’e yikselmektedir. Ancak
egri tipi, higbir durumda bir lezyonu PIRASD 5 yap-
mamaktadir 8.



Bu calismada PIRADSv2.1’'e gére yapilan mpMRG
degerlendirme ile, PIRADSv2.1 kriterlerine girmeyen
semikantitatif (ADC, T2Sl, AZ ve Cmax) 6lgimlerin
PCa ve KDPH lezyonlarinin ayirici tanisina katkilari
arastiriimistir.

Gerec ve YOontem

Hasta secimi

Aralik 2017 - Ocak 2020 tarihleri arasinda PCa 6n ta-
nisi ile hastanemizde basvuran 99 hastanin mpMRG
tetkiki, patoloji ve laboratuvar bilgileri esliginde retros-
pektif olarak degerlendirildi. Biopsi dncesi yada biop-
siden en az dort hafta sonra yapilan mpMRG tetkikleri
calismaya dahil edildi. Degerlendirmeyi etkileyecek
oranda T1A'da hemoraji alani barindiran tetkikler ile,
pelvik radyoterapi ve prostat disi malinite hikayesi
olanlar ¢alisma digi birakildi. Retrospektif bir calisma
oldugu icin, hastalardan aydinlatiimis onam alinmadi.
Calisma oncesinde, SDU Tip Fakiiltesi Klinik Aras-
tirmalar Etik Kurulu Bagkanhigr'ndan etk kurul onayi
alindi (Tarih/Say1:13.12.2019 /217).

Goriintiileme Teknigi

MpPMRG incelemeleri 1,5T MR sistemi (MAGNETOM
Avanto, Siemens Medical Solutions, Erlangen, Ger-
many) ile gerceklestirildi. Tetkik 6ncesi mesane bo-
saltildi, fakat lavman yapilmadi. Tetkik esnasinda ge-
rekli géruldigu taktirde, intravendz antiperistaltik ajan
(Buscopan ampul, 20 mg/ml, Boehringer Ingelheim,
Almanya) uygulandi. Tetkik ¢ekim protokolii Tablo 1
ve 2'de verlmigtir. Difuizyon agirhkli goriintilemeler 4
farkli b degeri kullanilarak (b=50 - 400 — 800 - 1800

Resim 1

Sagda transizyonel zon lezyonundan T2A sinyal dlgimi
goterilmistir.Axial T2A seride prostat bezi midgland duze-
yinde sag yari anteriorunda transizyonel zonda sinirlari yer
yer hafif silik PCa ile uyumlu hipointens sinyal degisiklikle-
rinin ROI ile lclimii ve ayni kesitte havanin benzer sekilde
ROI ile 8lctimii gbsterilmistir.
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s/mm?2) toplamda 2 adet aksiyal plan EPI ile elde
edildi. ADC olcumleri b50-800’den elde olunan hari-
talamadan yapildi. Dinamik kontrast géruntileme igin
intravendz 0.10-0.20 mL/kg kontrast madde (Gadoli-
nium), otomatik enjektdr ile 2—2,5 ml/sn hizla verildi.
Takiben bolus seklinde 20 ml serum fizyolojik yikama
enjeksiyonu yapildi.

Goriintiilerin Degerlendirilmesi

Goruntiler PACS'tan is istasyonuna (OsiriX MAw.
10.0.2, UCLA, Pixmeo) aktarilarak degerlendirildi.
Degerlendirme tek arastirici (M.B) tarafindan, tek
seferde yapildi. Prostat hacmi elipsoid cisim hacim
formulinden manuel olarak hesaplandi 9. Goruntller
PZ ve TZ'de ayr ayri degerlendirildi. Lezyonlar PZ,
TZ ve PZTZ olarak lokalize edildi. Enyiksek PIRADS
skoruna sahip olan lezyon, indeks lezyon olarak kabul
edildi. Birden fazla lezyon varliginda, en buiyik boyut-
lu lezyon degerlendiriimeye alindi. Olguimler, lezyon
sinirlarindan uzak ve lezyonun 2/3 kismini icerecek
sekilde, manuel olarak cizilen oval/yuvarlak region of
interest (ROI) yerlestirilerek yapildi. T2A sinyal inten-
site (T2SI) olcumleri ayni kesitte lezyondan, normal
gOrinumlu parankimden ve kesite giren anterior vicut
disi havada yapildi (Resim 1). Olgtimleri standardize
etmek amaciyla lezyon 6l¢cumleri havadan dlgulen
degere oranlanarak kayd edildi. Dinamik incelemede,
lezyondan sinyal intensite-zaman (SlI-t) egrileri, is is-
tasyonundaki otomatik program yardimiyla olusturul
ve (¢ tip egri tanimlandi (Resim 2) 10,11. Tip 1 eg@ride
maksimum Sl degeri (Cmax), egrinin ikinci yarisinda
kalir ve ge¢ yikanma asamasindaki (4.-5. Dk) mini-
mum Sl degderi ile Cmax arasi fark % 20’den azdir. Tip

Resim 2

Dinamik kontrastli incelemede drnek egri tipi olusturulmasi.
a) Sag periferal zondaki T2A hipointens lezyondan yapilan
semikantitatif incelemede, tip3 egri tipi saptanmistir. b) axial
T2A kesitte, sag mid gland diizeyi posterolateralde, kapsdl
ile yaklasik 1,5 cm’lik temas bulunan PIRADS-5 ile uyumlu
hipointens lezyon goruliyor.
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2 egride Cmax degeri, egrinin ilk yarisindadir. Fakat
gec yikanma minimum Sl degeri ile Cmax arsindaki
fark % 20'den azdir. Tip 3 egride ise, Cmax degeri
egrinin ilk yarisindadir ve ge¢ yilkanma minimum Sl
degeri ile Cmax arasl fark % 20'den fazladir 12. Ay-
rica egri uzerinden Cmax ve maksimum kontrast-
lanmaya ulasma suresi yada akselerasyon zamani
(AZ) kaydedildi. Lezyonlar PIRADSv2.1 kilavuzu baz
alinarak, 1-5 arasinda skorlandi.

Resim 3

Aksiyal T2A kesitte, saf bazal posterolateralde kapsiler
butinlik kaybi ve sad norovaskiiler batta invazyonu ile
uyumlu asimetrik diistik sinyal izleniyor.

Yayilim yok

‘Psddokapstilde 1.5¢m"yi Agin Korvilineer
U

zanim Minimal / Mikroskobik EPY
EPY 1. Grup
B «

Sekil 1
Extraprostatik yayilim ve dereceleri gosterilmektedir.
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Extraprostatik yayilim (EPY) T2A kesitlerden deger-
lendirildi. Lezyonlar EPY agisindan erken (EPY-1) ve
gec (EPY-2) bulgulari belirlendi. Buna gore kapsiil te-
masi, kapsil ile 1.5 cm’den fazla bitisik komsuluk ve
kapsuler bulging EPY-1 bulgularini; kapsuler diizen-
sizlik, kapsul butinlik kaybi ve periprostatik yagh do-
kuya uzanim ise EPY-2 bulgularini olusturdu (Sekil 1)
(Resim 3, 4). Yakin organ invazyonu i¢in nérovaskuler
bantlar, seminal vezikuller, mesane, rektum ve pelvis
yan duvarlari T2A'da degerlendirildi. Ayrica kesite da-
hil kemik yapilar, metastaz agisindan incelendi.

Resim 4

Aksiyal T2A kesitte, sol bazal kesim periferal zonda, kapstil
ile 17 mm bitisik komsuluk gosteren EPY-1, PIRADS-5 hi-
pointens lezyon izleniyor. Sag periferal zonda bant tarzin-
da kronik prostatit sekeli lehine hipointens lezyona dikkat
ediniz.

ROC Curve
LOKALIZASYON: Periferal

10 [

Sensitivity

00 02 04 0s 0B 10

1 - Specificity

Sekil 2
Periferal zon yerlesimli PCa lezyonlarinda ADC degeri igin
ROC egrisi



istatistiksel Analiz

Calisma oOncesi yapilan gi¢ (power) analizine gore
malignite olan ve olmayan ¢alisma gruplari i¢in 6rnek-
lem sayisi en az 72 olarak belirlendi. Katilimcilardan
alinan kan drneklerinden elde edilen PSA degerleri
kullanilarak ve KDPH/PCa orani 1/2 alinarak 6rnek-
lem belirlendi. Hesaplamada hata payi %5, etki bi-
yuklugu %97 ve g degeri %85 alindi. Calisma sure-
si igcerisinde toplam 99 hasta ¢alismaya alindi.

Calismanin istatistiksel analizleri SPSS 20.0 (IBM Inc,
Chicago, IL, USA) programi ile yapildi. Tanimlayici
Ozellikler hesaplanarak kategorik degiskenler siklik
(% orani), oransal olcekli degiskenler ortalama+SS
seklinde gosterildi. Surekli sayisal degiskenlerin nor-
mal dagilima uygunlugu Kolmogorov-Smirnov testi ile
incelendi. iki farkli grup karsilastirmasi Mann-Whit-
ney U testiyle, coklu gruplar ise Kruskal-Wallis testleri
ile degerlendirikdi. Olgiim sonuglari arasindaki ilis-
ki Spearman’s Rho korelasyon analizi ile, kategorik
Ozellikler arasi iliskiler ise Monte Carlo duzeltmeli
ki-kare analizi ile incelendi. Calismanin tamaminda
%5 hata orani icin p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

Bulgular

Hastalar ait demografik veriler ve laboratuvar 6lgiim-
leri Tablo 3'de gOsterilmistir. Calismaya alinan 99
hastanin yas oralamasi 66.5+7.4 yil idi. Prosat hacmi
KDPH grupta daha yuksek bulundu (p<0.001). PSA,
serbest PSA ve PSA dansitesi PCa’da KDPH'den an-
lamli dizeyde yuksekti (p<0.001). Hastalarin 95’
(%96) 12 kadran biopsi ve 4’0 (%4) TUR-P ile histo-
patolojik tani aldi.  Hastalarin 75'i (%75.7) PCa ve
24’0 (%24.3) KDPH (17 prostatit, 5 ASAP ve 2 PIN)
idi. PCa'’nin %25.3'0 PZ(n=19), %29.3'0 TZ(n=22)
ve %45.3'0 PZTZ(n=34) vyerlesimliydi. KDPH'nin
ise %37.5'1 PZ(n=9), %58.3'U TZ(n=14) ve %4.2’si
PZTZ(n=1) vyerlesi goOsterdi. PZTZ lezyonlarinin
(n=34) %54.3'inde metastaz saptandi. Metastatik
PCa'larin %85.7'si ise PZTZ yerlesimliydi. Tum PZTZ
yerlesimli PCa hastalarinda EPY bulgularindan en az
birisi vardi.

Transizyonel zon lezyonlarinda ortalam T2SI degeri,
PCa’da KDPH lezyonlarina gore belirgin dusuk bulun-
du (p<0.001) (Tablo 4). PZTZ lezyonlarinin ayirici ta-
nisinda ise, T2SI degerinin anlamh bir katkisi yoktu.

Perieral zon PCa lezyonlarinda ADC degerleri or-
talama 0,73+0,16x10-3 mm2/sn bulundu (Tablo 5).
Periferal zon lezyonlarinda ADC degerleri i¢in yapi-
lan ROC analizinde, egri altinda kalan alan degeri
(AUC=0,977) oldukca anlamli idi (p<0.001) (Sekil 2).
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ROC analizine gére ADC icin cut-off deger 0,92x10-3
mm2/sn, ayirici tani igin duyarlilik (sensitivity) %94,7
ve 6zgulluk (specificity) %99,8 olarak hesaplandi.

Periferal zonda sadece Tip3 egri, PCA'nin KDPH’dan
ayirimda anlamh farklilik gosterdi (p<0.001). Tip2
kontrastlanma egrisi, tum lezyonlarda en fazla sap-
tanan kontrastlanma paterni olmakla beraber, PCa'yi
PCa-DL'den ayirmada istatistiksel acidan yeterli bu-
lunmadi (p<0.05). Periferal zon PCa lezyonlarinda
AZ, KDPH'ya gore daha disuk (p=0.004) iken, Cmax
degeri daha yiksek bulundu (p=0,005) (Tablo 5).
Transizyonel zon lezyonlarinda ise DKIi bulgularinin
PCa ve KDPH gruplari arasinda ayirici tantya anlamli
bir katkisi gézlenmedi (p>0.05) (Tablo 4).

Transizyonel zon lezyonlarinda egri tipi malign tarafa
kaydikca, T2SI degerinde disis gozlendi. PZTZ lez-
yonlarinda ise, egri tipinin T2SI ile anlaml bir iliskisi
yoktu. TZ ve PZTZ yerlesimli PCa lezyonlarda, T2SI
ile Cmax ve AZ arasinda da anlaml bir iliski saptan-
madi (p>0.05).

Extra-prostatik yayihm PCa lezyonlarinin (n=58)
%77,3'Unde mevcuttu. KDPH olanlarin sadece bir
tanesinde EPY saptandi. En ¢ok saptanan EPY, pe-
riprostatik yagl dokuya uzanim (%40) idi (Tablo 6).
Norovaskiler band invazyonu (%42,9 n=20), seminal
vezikil invazyonu (%59,5 n=29) ve rektoprostatik acl
obliterasyonu (%38,1 n=20) EPY2 grubunda daha
fazla gorildi (p<0.001). EPY gruplari arasinda T2SI
ve DKIi bulgular agisindan, anlamh farklilik saptan-
madi (p>0.05).

Hastalarin %20,2'sinde pelvik organ invazyonu sap-
tandi. Bunlarin da 8'i (%34,7) mesane ve 9'u (%39,1)
rektum invazyonu idi. Pelvik kemik metastazi sa-
dece 7 (%7,1) hastada saptandi. PCa grubunun
%45,3'Unde (n=34) LN metastazi vardi. Lenf nodu
ve pelvik kemik metastazi olan lezyonlarda Tip3 egri
orani daha yuksek iken, prostata sinirli PCa lezyonla-
rinda Tip2 egri orani daha yiksek bulundu (p=0.020).
Pelvik kemik metastazi olan PCa’da, AZ anlamli di-
zeyde dustk bulundu (p=0.039). KDPH'da PIRADS 2
ve 3 lezyon sirasiyla %12,5 (n=3) ve %70,8 (n=17)
iken, PCa hastalarinda PIRADS 4 ve 5 lezyon, sira-
siyla %25.3 (n=19) ve %62,7 (n=47) idi (p<0.001).
PIRADS skorlari ile T2SI arasindaki korelasyonlar
da degerlendirildi. Buna gore TZ lezyonlarinda PI-
RADS skoru ile T2SI arasinda negatif korelasyon var
iken (p=0.008), PZTZ yerlesimli kanserlerle PIRADS
skoru ile T2SI arainda anlamli bir iliski gosterilemedi
(p=0.336).
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Tablo 1 mpMRG cekim protokolii

Prostat Kanserinde Manyetik Rezonans Gériintlileme

Parametreler

Dinamik Kontrasth T1Agirhkh VIBE

Aksiyel flip2 Aksiyel flipl5 Aksiyel Dinamik
TR (ms) 3.8 3.8 4.40
TE (ms) 15 15 1.70
Avarage (Next) 8 6 1
Voksel boyutu (mm) 14x1.4x35 14x1.4x35 14x14x35
Kesit kalinhgr (mm) 3.5 3.5 3.5
Matriks 192 x 154 192 x 154 192 x 154
Faz yonii A>>P A>>P A>>P
Turbo faktor (SIL) 17 23 23
Sinyal guriiltii orani (SNR) 1 1 1
FOV (mm) 260 260 260
Bant araligi (Bandwidth) 390 390 300
Flip Angle (deg) 2 15 12
T2 Agirhkli MRG Aksiyel Sagital Koronal
TR (ms) 4650 2960 3200
TE (ms) 128 105 92
Avarage (Next) 4 5 4
Voksel boyutu (mm) 0.4x04x25 0.4x0.4x6 0.7x0.7x3
Kesit kalinhgi (mm) 2.5 6 3
Matriks 320 x 195 320 x 172 320 x 195
Faz yoni A>>P A>>P R>>L
Turbo faktor (SIL) 17 23 23
Sinyal guriiltii orani (SNR) 1 1 1
FOV (mm) 230 230 230
Bant araligi (Bandwidth) 200 200 200
Flip Angle (deg) 160 160 160
Diftizyon agirlikli gérintileme MR ¢ekim parametreleri

Parametreler Sekanslar

DAG3b DAG2b
TR (ms) 6000 5600
TE (ms) 84 88
Avarage (Next) (b1, b2, b3) 5,7,10 3,6
Voksel boyutu (mm) 1.7x1.7x3.5 09x09x6
Kesit kalinhigi (mm) 85 6
Matriks 112 x 112 192 x128
Faz yoni A>>P A>>P
b1, b2 degeri (sn/mm?) 50, 400, 1800 50, 800
FOV (mm) 190 360
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Tablo 3 Hastalarin Demografik Laboratuvar Olgtim Sonuglar

KDPH (n=24) | PCa(n=75) | Toplam (n=99)
(OrtalamatSS) 8
Yas 62.1+£7.5 67.916.8 66.5£7.4 0.002*
Voliim (cc) 73.4+61.3 48.2+19.3 54.3+25.1 <0.001*
Total PSA (ng/ml) 8+2.9 33.1+25.9 57.3+328.7 <0.001*
Serbest PSA (ng/ml) 1.4+0.8 3.614 3.1+3.6 0.003*
PSA Dansite (ng/mlicc) 0.2+0.8 1.5+8.3 1.2+7.3 <0.001*
Biopsi-MR arasi siire (giin) 44+9.1 42.9+22.5 43 £21.5 0.395
*: Mann-Whitney U testine gore 0.05 diizeyinde anlamli; KDPH: Kanser disi prostat hastaligi; PCa: Prostat kanseri
Transizyonel zon lezyonlarinda T2A sinyal intensite ve dinamik kontrastli inceleme
Tablo 4 . I, < -
semikantitatif 6lcim degerleri
KDPH (n=13) PCa (n=22)
% (n) % (n) p*
Tip 1 3(23) 4.54 (1)
C-TE Tip 2 69.2 (9) 63.6 (14) 0.167
Tip 3 7.69 (1) 31.8(7)
Ort+SS Ort+SS -
Medyan (Min-Maks) Medyan (Min-Maks) p
7.843.3 6£1.8
o (i) 7.1 (3.3-14.7) 6.2 (3.1-10.5) 0.160
200.3+49.6 205.2+53.5
S 205.7 (116.1-278.6) 206.2 (140.5-325.5) el
273.6x£34.7 211+51.8 .
Tl 271.3 (181.1-314.3) 217.1 (93.7-296.5) S
25.2+6.4 19.746.6 -
U], ey 24 (16.7-38.5) 19.7 (7.6-32.2) BES
11.4+£2.7 11.3+£3
T2sl, 10.9 (6.8-15.9) 11.8 (6.3-17.2) L

*: Ki-kare analizine gore 0.05 diizeyinde anlamli. **: Mann-Whitney U testine gore 0.05 diizeyinde anlamli. C-T E: Kontrast-
zaman egrisi. AZ: Akselarasyon zamani. Cmax: Kontrastlanma maksimum degeri; KDPH: Kanser disi prostat hastalgr;
PCa: Prostat kanseri T2SIL : Lezyon T2A sinyal intensitesi T2SIL / T2SIH: Lezyon-Hava T2 sinyal intensite orani.

T2SIP: Lezyon icermeyen normal prostat T2 sinyal intensitesi.
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Prostat Kanserinde Manyetik Rezonans Gériintlileme

Tablo 5 Periferal zondaki lezyonlarin DKi semikantitatif dlgtimleri

Aol e PCa (n=19) p
% (n) % (n)
C-TE Tip 1 66.7 (6)* B.8 (@)
Tip 2 33.3(3) 47.4 (9) <0.001*
Tip 3 0.0 (0)2 47.4 (9)®
Ort+SS Ort+SS p
Medyan (Min-Maks) Medyan (Min-Maks)
ADC, (x10°*mm?/sn) 1.2+0.1 0.7£0.1
1.2 (0.9-1.4) 0.7 (0.5-1.1) <0.001**
AZ (sn) 10.1+3.7 5.6+2.5
8.5 (5-15.8) 5 (2.5-10.5) 0.004**
Cmax 155.9+37.7 211.3+38.5
155.5 (111.7-236.6) 222.5(139.8-270.5) 0.005**

*: Ki-kare analizine gore 0.05 diizeyinde anlamli. **; Mann-Whitney U testine gére 0.05 diizeyinde anlamli;
C-T E: Kontrast- zaman egrisi; ADCL: Lezyon ADC; ADCP: Normal parankim
ADC; Cmax: Kontrastlanma maksimum degeri; KDPH: Kanser disi prostat hastaligi; PCa: Prostat kanseri

Tablo 6 PCa Lezyonlarinin Ekstraprostatik Yayilim Oranlari

% (n)
EPY Yok 22.7 (17)
EPY var 77.3 (58)
Kapsiil ile 1.5cm’yi asan koérvilineer komsuluk 9.3 (7)
Kapsiler bulging 12 (9)
Kapsiiler diizensizlik 9.3 (7)
Kapsiiler bitiinliik kaybi 6.7 (5)
Periprostatik yagl doku uzanimi 40 (30)

PCa: Prostat kanseri EPY: Extra-prostatik yayilim

Tartisma

Prostat kanserinde yas ortalamasi ve PSA degerleri
KDPH'’ya gore daha yuksek iken, prostat hacmi daha
disuktur 13-15. Calismamizdaki ortalama yas ve
PSA degerleri literatiir ile uyumlu bulundu.

Prostat kanseri yerlesimi en sik periferal zon olarak
bildirilmistir 16. Bu ¢alismada litertiirden farkli olarak
PZ %25.3 ve TZ %29.3 ve her iki zon (PZTZ) %45,3
oraninda tutulmus oldugu goérildid. Bunun nedeni,
MRG yapmay!i gerektirecek semptomlara yol agan TZ
tutulumu gelisinceye kadar, hastalarin periferal zon
asamasinda hastaneye gelmemeleri olabilir. Bunu
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destekleyen diger bir bulgu, PZTZ lezyonlarinda EPY
ve metastaz oranin daha yuksek olmasidir. KDPH ise
en sik TZ (%58.3) ve en az PZTZ (%4.2) saptandi. Bu
bulgular, PZTZ yerlesimli lezyonlarin 6ncelikle PCa
acisindan degerlendiriimesi gerektigini distindiirmek-
tedir.

Peiferal zon primer degerlendirme sekansi DAG'd1r.
Difiizyon kisittanma durumu gorsel olarak apparent
diffusion coefficient (ADC) “Gaorunisteki Diflizyon Kat-
sayisI” haritalama ile beraber yapilmaktadir 17. ADC
kantitatif dlctimleri PIRADS skorlama sistemine dahil
olmamakla birlikte, yapilan ¢calismalarda, benign-ma-
lign lezyon ayiriminda 0,75-0,93 x 10-3 mmz2/sn



esik degerinin kullanilabilecegdi belirtilmistir 18. ADC
degerlerinin tUmor agresivitesini gosterebilecegi ve
biopsi planlamasini ydnlendirebilecedi ve PIRADS
skorlamasini iyilestiebilecegi yonunde ¢alismalar var-
dir. Her ¢alismada farkli esik ADC degerleri dnerilmis-
tir 19-21. Bu farkhlik, MR cihazlarinin manyetik alan
gucu, DAG parametreleri, ¢ekim parametreleri gibi
teknik faktorlerlerin fakhlig ile iliskilidir. Calismamizda
prostat kanserlerini belirlemede ve diger PCa disi lez-
yonlardan ayirmada, merkezimize ait ADC esik degeri
0,921 x 10-3 mm2/sn (sensitivite %94,.7 ve spesifite
%99.8) olarak bulunmustur.

T2A gorintileme MpMRG protokolUnun ayriimaz bir
parcasidir 18. Prostat kanseri, T2AG’de benign do-
kuya kiyasla hipointensite gosterir ve PCa tespiti icin
duyarhhigi % 50-70 civarindadir 22. Kantitatif T2SI de-
gerinin malignite ile pozitif korelasyon gdsterdigini bil-
diren calismalar vardir 23—-26. PIRADSv2.1 kilavuzu,
TZ'de PIRADS 4 ve 5 lezyonlarin T2AG’de belirgin hi-
pointens ve PIRADS 3 lezyonlarin T2SI'nin heterojen
olmasi gerektigi belirtiimistir 27. Calismamizda TZ ve
PZTZ yerlesimli malign lezyonlarin T2SI'nin, KDPH’na
gore daha dusuk oldugunu gosterdik. TZ yerlesimli
lezyonlarda PIRADS skoru arttikga, T2SI'nin azaldigi
saptandi ve PIRADSv2.1 klavuzu ile uyumlu bulun-
du. Prostat parankiminin T2A sinyal heterojenitesi,
lezyon ayrimini zorlastirir 25,28. Her ne kadar PIRA-
DSv2.1 klavuzu normal parankim sinyalini degerlen-
dirmeye alma konusunda Oneride bulunmasa da, pa-
rankim heterojenitesine isaret etmek tzere nodul ve
lezyon disiI alanlardaki ticgen, kama, lineer tarzdaki
dusuk sinyal alanlarini, heterojen sinyal olarak tanim-
lamaktadir 28. Calismamizda TZ normal parankim
T2SI'si olduk¢a genis bir aralikta dagihm gostermis
(448,68+70,72) olup, PIRADSv2.1'de belirtildigi gibi
parankim arka plan heterojenitesini desteklemekte-
dir. Fakat arka plan T2Sl, lezyon sinyallerinden (PCa:
211+51.8, KDPH:273.6+£34.7) belirgin sekilde yiksek
olmasi nedeniyle, arka plan hetrojenitesinin lezyon
tespitine gogu zaman engel olmadigi sylenebilir.

Dinamik kontrastl inceleme 6nemli bir sinirlamasi,
spesifik olmamasidir. Periferik zonda prostatitte ve
TZ'de BPH noddillerinde, kontrast madde extravazas-
yonunda artis gorilebilir. Ayrica anterior fiboromuskuler
stromal bélge tumérleri, DKi'de kontrast tutulumunu
gostermeyebilir. Biyopsi sonrasi hemoroji alanlari ise
yanlis pozitif sonuglara yol acabilir. Bu nedenle DKI,
daima diger MRG parametrelerine yardimci olarak
gorulmeli ve tek basina bir tani ydntemi olarak kulla-
nilmamahdir 29. Dinamik kontrasth incelemede nor-
mal prostat dokusunda pik kontrastlanmaya ulasimi
yavas ve progresif kontrastlanma artisi izlenir. PCa’'da
ise, hizli ve yiksek konsantrasyonda kontrastlanma
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ile hizli kontrast yikanmasi 6n plana ¢ikmaktadir 30.
Prostatitlerde vaskilarite ve permeabilite artisi nede-
niyle, pik kontrastlanma duizeyi normal dokudan daha
yuksektir. Progresif ve akselerasyonu yavas kontrast-
lanma, PCa’dan daha disik Cmax degerleri ve kont-
rast ylkanmasinin daha yavas olmasi, prostatit lehine
bulgulardir 10,29. Literatirde KDPH’da Tipl ve 2 egri
baskinhgi, PCA'da ise Tip2 ve 3 egri baskinhig bildi-
rilmistir. Ayrica AZ'nin kisalmasi ve Cmax degerlerin-
deki artis, PCa ve agresivite i¢cin anlamli oldugunu
bildiren ¢alismalar olsa da, bunlarin kantitatif deger-
leri arasinda hentiz fikir birligi yoktur 31-33. Calis-
mamizda PZ yerlesimli PCa lezyonlarinda, KDPH'ya
gbre AZ daha dusiik ve Cmax degerleri daha yuiksek
Olculdu ve literattr ile uyumlu bulundu. PCa’da Tip3
egri ve KDPH lezyonlarinda Tipl egri paterni, ayirici
tani agisindan anlamh baskinlik gosterdi. Fakat, lite-
ratlr ile benzer sekilde, tip2 egri paterninde onemli
¢cakismalar vardi. Transizyonel zon lezyonlarinda ise
DKi parametreleri, malign/benign lezyon ayirminda
degerli bulunmadi (p>0.05). Bildigimiz kadariyla bu
calisma, prostat lezyonlarinda T2A sinyal intensitesi
ile DKi'de semikantitatif parametreler arasindaki ilis-
kiyi arastiran ilk ¢calismadir. Bu ¢alismada TZ lezyon-
larinda T2SI azaldik¢a, perflizyon egri tipinin malign
tarafa dogru kaydigi saptandi. Ancak, T2Sl ile AZ ve
Cmax degerleri arasinda anlamli bir iliski bulunmadi.

Ekstraprostatik yayihm kriterleri kriterleri kismen sub-
jektif ve henuiz standardize edilememistir 34-37. Bu
ylzden prostat kanseri takip ve tedavi planlamasinda
onemli olan EPY'’yi MRG ile degerlendirmek zordur.
Calismamizda literatiirde bildirilen kriterlere benzer
sekilde, EPY'yi erken (EPY-1) ve ge¢ (EPY-2) bul-
gular olarak iki gruba ayirdik 37. Daha 6nceki calis-
malar ile uyumlu olarak, geg isaretlere (EPY-2) sahip
lezyonlarin komsu organlara yayilimi daha fazla idi.
Ancak EPY gruplari arasinda, ADC ve T2SI dlguimle-
rinde anlamli farkhli saptanmadi.

Lezyon lokasyonu, tumor davranisini dngérmede
onemlidir. Calismamizdaki PZTZ yerlesimli PCa has-
talarinin yaridan fazlasinda metastatik hastalik var-
ken, tim metastazli PCAllarin %85’'i PZTZ yerlesimli
idi. Literatirde de PZ lezyonlarinin DKIi degerleri ile
agresivite arasinda iliski oldugunu bildiren ¢alismalar
vardir 33. Periferal zon PCa lezyonlarinda KDPH'ya
gore daha kisa AZ ve daha yukek Cmax degerleri
saptanmis ve literatir ile uyumlu bulunmustur. Me-
tastaz, tumor agresivitesini gostermektedir. Pelvik ke-
mik metastazli PCa’'da, prostata sinirli PCa grubunu
gbre AZ'da azalma, Cmax degerlerinde artis ve Tip3
egri baskinhg saptandi. Benzer sekilde LN metasta-
zi olanlarda, prostata sinirli PCa grubuna gore AZ'da
azalma ve Tip3 egri baskinligi saptandi. Bu bulgular
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ile, AZ azalmasi ve Cmax artisinin metastatik hastalli-
g1 ongérmede kullanilabilecegdini séyleyebilliriz. Ancak
bunun icin esik degerlerin olusturulmasina yonelik ¢a-
lismalara ihtiyag vardir.

Calismamizin bir ¢ok kisitliligr vardir. 1-Calisma segil-
mis hasta grubunda ve retrospektif olarak gercekles-
tirilmesi nedeniyle degerlendirmede yanlilik olabilir.
2- mpMRG degerlendirme tek radyolog tarafindan ve
tek seferde yapildigi icin, gbzlemci i¢i ve gozlemciler
aras! uyum gibi, sonuglarin tekrarlanabilirligi ve glve-
nilirligi test edilememistir. 3-Biyopsiler MRG'yi deger-
lendiren radyolog tarafindan yapiimadigindan, alinan
biopsi materyalinin MRG’de karsilik gelen lezyonu
gosterdiginin dogrulugu garanti edilemez. 4-Calisma-
mizda histopatolojik tanilarin cogunlugunu TRUS es-
liginde alinan 12 kadran biyopsilerden olusturmustur.
Bu ise tam bir patolojik degerlendirmeyi sinirlandirabi-
lir. 5- Biopsi sonrasi belirgin hemoraji iceren hastalar
calisma disi birakilmis olsa da, bazi hastalarda mi-
nimal hemoraji alanlari, kismen de olsa c¢alismami-
zin sonugclarini etkileyebilir. 6-MRG bulgulari, biyopsi
tarafimizca yapilmadigindan, histopatolojik Gleason
skorlari ile korele edilememistir. Bu nedenle timor
agresivitesini degerlendirmek sinirli kalmistir. 7-Ca-
lismamiz tek merkezde, tek cihaz modelinin paramet-
releriyle yapilmistir. Bu nedenle bulgularimizin farkl
merkez, cihaz-model ve parametrelerle yapilacak ca-
lismalarla desteklenmesi gerekmektedir.

Ozet olarak, PZ kanserlerinin DAG ve ADC'nin gorsel
olarak degerlendiriimesine ek olarak, ADC kantitatif
degerleri, PCa'yi KDPH'dan ayirimda yardimci olabi-
lir. Transizyonel zon lezyon degerlendirmesinde T2SI
kantitatif degerleri, malign lezyon 6ngoérisinde kul-
lanilabilir. Dinamik kontrast inceleme ile birlikte T2SI
degerleri tanisal dogrulugu artirabilir. Tek basina DKi
parametrelerinden 6zellikle Tip3 egri ve AZ, PZ yer-
lesimli PCa lezyonlarinda ayirici taniya 6nemli katki
saglamaktadir. AZ azalmasi ve Cmax artigl, metasta-
tik hastaligi 6ngérmede kullanilabilir. Bu nedenle T2SI
ve DKIi parametrelerinin de raporlamada yer almasi
gerektigini dustinmekteyiz.

Sonug olarak, mpMRG, PIRADSv2.1 kriterleri yanin-
da, heniz skorlama kriterlerine dahil edilmeyen, se-
mikantitatif 6lcimlerle birlikte benign-malign lezyon
ayrimi, lokal invazyon ve kanser agresivitesinin de-
gerlendiriimesinde etkin gorinmektedir. Ancak daha
genis hasta gruplarinda, farkl cihaz ve protokolde
¢ok merkezli calismalarla bu bulgular desteklenmeli
ve standardize edilmelidir. Bu sayede mpMRG, PCa
tani ve lokal evrelemesinde daha guvenli, dogru ve
yaygin sekilde kullanilabilecektir.
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Oz

Amagc

Ailesel Akdeniz Atesi (FMF) olas! tanisi olan hasta-
larda MEFV gen mutasyon varyantlarinin sikligi ve
dagilimini degerlendirmeyi amagladik.

Gerec ve Yontem

Eylul 2018 ve Eylul 2019 arasinda FMF hedef mutas-
yon analizi yapilan hastalar retrospektif olarak ince-
lendi. Yirmi alti farkll MEFV gen mutasyon varyanti in-
celendi. Calisma katilimcilarinin demografik ve Klinik
verileri hasta listelerinden ve hastane elektronik veri
tabani sisteminden toplanmistir.

Bulgular

Refere edilen 910 hastanin 350'sinde (%38.5) FMF
mutasyonu pozitif bulundu. Toplamda, MEFV genin-
de 41 farkli genotip ve 26 farkli mutasyon tespit et-
tik. En yaygin mutasyon ve genotip sirasiyla M694V
ve heterozigot M694V idi. iki yuz yetmis alti hasta-
da (%78.9) tek bir mutasyon vardi. Yetmis dort has-
tada bilesik heterozigot mutasyon vardi (%21.1). En
yaygin bilesik heterozigot mutasyon P369S/R408Q

(%23.3) idi. Bes kurucu mutasyon, tespit edilen tim
mutasyonlarin ylzde yetmis besini olusturdu. Genel
olarak diger calismalarda incelenmeyen nadir mutas-
yonlar 15 hastada (%4.2) iki farkl bilesik heterozigot
genotip formunda mevcuttu. Bu nadir mutasyonlarin
toplam alel sikhgr %5 idi.

Sonug

Bu calismada, MEFV mutasyonlarinin genisletilmis
bir panelini inceledik ve literatirde Turk hastalarda
yapilan énceki calismalarin cogundan daha kompleks
genotipler tespit ettik.

Anahtar Kelimeler: Ailesel Akdeniz Atesi; MEFV;
Mutasyon; M694V

Abstract

Objective

We aimed to evaluate frequency and distribution
MEFV gene mutation variants in patients with pre-
sumptive diagnosis of Familial Mediterranean Fever
(FMF).
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Material and Methods

Patients who had undergone FMF targeted mutation
analysis between September 2018 and September
2019 were retrospectively analyzed. Twenty-six dis-
tinct MEFV gene mutation variants were studied. De-
mographic and clinical data of study participants were
collected from patient charts and hospital electronic
database system.

Results

Out of 910 referred patients, 350 (38.5%) were found
to have a positive FMF mutation. In total, we dete-
cted 41 different genotypes and 26 different mutati-
ons in the MEFV gene. The most common mutation
and genotype were M694V and heterozygous M694V,
respectively. Two hundred and seventy-six patients
(78.9%) had a single mutation. Seventy-four patients
had compound heterozygous mutation (21.1%). The

Introduction

Familial Mediterranean Fever (FMF) is the most com-
mon form of the autoinflammatory disorders. The
disease is characterized by recurrent self-limited at-
tacks of fever and serositis (1). Turkey has the highest
prevalence of the disease reportedly (2). The general
prevalence is around 0.1% but as high as 1% in some
parts of the Anatolia (3). FMF is also common among
other ethnic groups, including Arabs, Jews, and Ar-
menians, among others.

FMF is inherited as autosomal recessive and caused
by a mutation in the Mediterranean fever gene (MEFV)
which is located on the chromosome 16 and codes
pyrin protein. Pyrin takes part in the innate immune
system, and the mutated form of the protein leads to
an exaggerated inflammatory reaction via increased
production of interleukin-1 (4). The diagnosis of FMF
is based on the demonstration of two mutations with-
in the MEFV gene in patients with suggestive clinical
symptoms. However, the MEFV gene mutations can-
not be detected in 10-20% of the patients who have
a typical FMF clinical picture and/or response to col-
chicine. It has been suggested that this might be due
to the mutations in upstream or downstream to MEFV
associated inflammatory pathways (5).

More than 300 MEFV gene mutations have been re-
ported to date. However, the five founder mutations,
M694V, V726A, M680I, M694l, and E148Q, are re-
sponsible for approximately 80% of the total FMF
cases (6). The most commonly reported genotype is
homozygous M694V. Several single-center and mul-
ticenter studies have reported relative frequencies of
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most common compound heterozygous mutations
were P369S/R408Q (23.3%). Five founder mutations
constituted the seventy-five percent of the all mutati-
ons detected. Rare mutations that generally not exa-
mined in other studies were present in 15 patients
(%4.2) in the form of two different compound heteroz-
ygous genotype. The total allele frequency of these
rare mutations was 5%.

Conclusion

In this study, we examined an extended panel of
MEFV mutations and detected more complex geno-
types than most of the previous studies conducted in
Turkish patients in the literature.

Keywords: Familial Mediterranean Fever, MEFV;
Mutation; M694V

FMF gene mutations in Turkey untill now (7-12). How-
ever, almost all of the studies that examined mutation
frequency and type have used up to 12 different mu-
tation types.

We think that knowledge about the relative frequen-
cies of less commonly seen MEFV mutation types
would facilitate genetic diagnosis efforts and reduce
the percentage of patients who have clinically sug-
gestive FMF but a negative genetic analysis. Thus,
we aimed to evaluate FMF patients who were referred
to our genetic center with a presumptive clinical diag-
nosis of FMF using genetic analysis that involved 26
MEFV gene mutation variants.

Materials and Methods

Design and Setting

This was a retrospective analysis of patients with a
pre-diagnosis of familial Mediterranean fever (FMF)
who were referred from various outpatient clinics in-
cluding pediatrics, and rheumatology, among others.
The study included patients who had undergone FMF
targeted mutation analysis between September 2018
and September 2019 at the Medical Genetics Depart-
ment of Uludag University Faculty of Medicine, Bursa.
The study protocol was approved by the Uludag Uni-
versity Clinical Studies Ethical Committee (N0:2020-
5/14).

Data Collection

Demographic and clinical data of study participants
were collected from patient charts and hospital elec-
tronic database system, including patient sex and age,



family history of FMF, history of appendectomy opera-
tion, presence of abdominal pain, recurrent fever, joint
pain and swelling, and systemic AA amyloidosis.

Genetic Analysis of FMF

Peripheral venous blood samples were used for mu-
tation analysis. The DNAs were isolated from the
peripheral blood. Each area involving particular mu-
tations (E148Q, P369S, F479L, M680I G>C/G>A,
M694V, M694l, K695R, V726A, A744S, R761H,
E84K, G304R, E148V, E167D, T2671, L110P, P283L,
E230K/Q, G632S, R42W, R653H, R408Q, 1591T, and
R354W)inexons 1, 2, 3,5, 9 and 10 of the MEFV gene
was amplified via reverse transcriptase-polymerase
chain reaction (RT-PCR) using special primaries with
an internal control (SNP Biotechnology, FMF-26 Mul-
tiplex Real Time PCR Kit, Ankara, Turkiye). Mutation
analysis of determined amplification was performed
simultaneously with RT-PCR. Allele frequencies, mu-
tation types and rates were also analyzed.

Statistical Analysis

Statistical analysis of the study data was performed
with Statistical Package for Social Sciences-SPSS 23
(ABD, Chicago, lllinois, USA). Categorical variables
were expressed as number and percentage. Contin-
uous numerical variables were expressed as mean
+/- standard deviation. Bar chart depicting respective
frequencies of genotypes was constructed with Micro-
soft Excel 2019.

Results

Clinical and Demographic Characteristics

A total of 910 patients (476 (52.3%) females) who
were referred to our center with a presumptive diagno-
sis of FMF were included in the study. The mean age
of the entire group was 15.8 + 13.4 years. Of these,
350 patients (38.5%) were found to have a positive
FMF mutation. In the whole group, the most common
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symptom was recurrent abdominal pain in both sexes.
On the other hand, the second most common symp-
toms were joint pain and recurrent fever in males and
females, respectively. Twenty patients (2.2%) had bi-
opsy-proven AA amyloidosis (Table 1).

Among 350 patients who had FMF mutation, 182
patients (48%) were female. The mean age of the
patients was 16.9 + 13.8 years. The most common
symptom was recurrent abdominal pain in females,
whereas recurrent fever in males. The second most
frequent symptoms were recurrent abdominal pain
and joint pain in males and females, respectively. In
total, 5.4% of the cohort had biopsy-proven AA amy-
loidosis (Table 2).

FMF Mutation Analysis

In total, we detected 41 different genotypes and 26
different mutations in the MEFV gene. Out of 350
mutation-positive patients, 276 patients (78.9%)
had a single mutation. The most prevalent mutation
in the genotype analysis was heterozygous M694V
(n=97, 27.7%). The second and third most common-
ly encountered mutations were heterozygous E148Q
(16.2%) and homozygous M694V (8.8%), respective-
ly. Overall, 12 different FMF mutations were detect-
ed as a single mutation in genotype analysis of mu-
tation-positive patients. Mutations G632S and T2671
were the least common of all, seen in only 1 patient
for each. Most of the single mutations were heterozy-
gous (83%). Most of the patients who had heterozy-
gous mutation had M694V mutation.

Seventy-four patients had compound heterozygous
mutation (21.1%). In total, we found 24 distinct se-
quence variations of compound heterozygous muta-
tions. The most common compound heterozygous
mutation was P369S/R408Q (23.3%). The distribution
of studied mutations is shown in Table 3.

Table 1 Clinicodemographic features of the entire study population

Signs and/or symptoms Female n (%)

Male n (%) Total n (%)

Recurrent abdominal pain 201 (42.2%)

164 (37.8%) 365 (40.1%)

Recurrent fever 150 (31.5%)

168 (38.7%) 318 (34.9%)

Joint pain 196 (41.2%) 146 (33.6%) 342 (37.6%)
Joint swelling 59 (12.4%) 42 (9.7%) 101 (11.1%)
History of appendectomy 20 (4.2%) 27 (6.2%) 47 (5.2%)
Amyloidosis 12 (2.5%) 8 (1.8%) 20 (2.2%)
Total 476 (100%) 434 (100%) 910

87



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

MEFV Gene Mutation In FMF

Clinicodemographic features of genetically confirmed FMF patients

Signs and/or symptoms

Female n (%)

Male n (%)

Total n (%)

Recurrent abdominal pain

71 (39%)

62 (36.9%)

133 (38%)

Recurrent fever

54 (29.7%)

66 (39.3%)

120 (34.3%)

Joint pain 67 (36.8%) 52 (31%) 119 (34%)
Joint swelling 17 (9.3%) 13 (7.7%) 30 (8.6%)
History of appendectomy 12 (6.6%) 22 (13.1%) 34 (9.7%)
Amyloidosis 11 (6%) 8 (4.8%) 19 (5.4%)
Total 182 (100%) 168 (100%) 350

Table 4 Allele Frequency of founder mutations

Mutation Number of alleles Frequency (%)
M694V 185 38.1%

E148Q 99 20.4%

V726A 43 8.9%

M680I 33 6.8%

M6941 6 1.2%

Overall, we studied five founder mutations in our
patients. The most common of these was M694V
(38.1%), E148Q (20.4%), and V726A (8.9%). Five
founder mutations constituted the seventy-five per-
cent of the all mutations detected (Table 4)

We studied rate and allele frequencies of rare muta-
tions that generally have not been examined in the
literature, including E167D, E230K, G632S, 1591T,
L110P, R408Q, R635H, R671H, T267l. The most

250

Campound heteroeygous

feteroygaus

common of these mutations was R408Q, which was
present in 15 patients (%4.2) in two different com-
pound heterozygous genotypes. The total allele fre-
guency of these rare mutations was 5%.

The complex genotype rate among 350 patients with
at least one MEFV mutations was 3.7%. The most
common complex genotype variant was E148Q/
P369S/ R408Q triplet. We also detected a quartet
complex genotype in two patients (Figure 1).

Hamozygous

Commplex genatype

Figure 1
Bar-chart demonstrating frequency of observed genotypes
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Table 3 Distribution of simple and compound FMF mutations

Genotype Mutation type Patient number n (%)
e Heterozygous (n=97) 128 (46.4%)
Homozygous (n=31)
E1480 Heterozygous (n=57) 63 (22.8%)
Homozygous (n=6)
R Heterozygous (n=23) 29 (10.5%)
Homozygous (n=6)
M680I :2:22;1?:(1;8) 20 (7.3%)
R761H Heterozygous (n=10) 11 (4.0%)
Homozygous (n=1)
A744S Heterozygous 8 (2.9%)
K695R Heterozygous 7 (2.5%)
M694I Heterozygous 4 (1.5%)
P369S Heterozygous 2 (0.7%)
1591T Heterozygous 2 (0.7%)
G632S Heterozygous 1 (0.4%)
T2671 Heterozygous 1 (0.4%)
Total simple mutation 276
P369S/ R408Q Heterozygous 14 (23%)
M694V/ E148Q Heterozygous 10 (16.4%)
M694V/ M680I Heterozygous 6 (9.8%)
V726A/ M694V Heterozygous 6 (9.8%)
V726A/ M680I1 Heterozygous 4 (6.6%)
M694V/ R761H Heterozygous 3 (4.9%)
M694V/ E148Q Heterozygous 2 (3.3%)
E148Q/ M680I Heterozygous 2 (3.3%)
E148Q/ L110P Heterozygous 2 (3.3%)
P369S/ R635H Heterozygous 1 (1.6%)
P369S/ 1591T Heterozygous 1 (1.6%)
P369S/ A744S Heterozygous 1 (1.6%)
M694V/ E230K Heterozygous 1 (1.6%)
V726A/ R671H Heterozygous 1 (1.6%)
P369S/ V726A Heterozygous 1 (1.6%)
M6801/1591T Heterozygous 1 (1.6%)
G632S/ R635H Heterozygous 1(1.6 %)
E148Q/ V726A Heterozygous 1 (1.6%)
E148Q/ R408Q Heterozygous 1 (1.6%)
E148Q/ P369S Heterozygous 1((1.6%)
E148Q/ K695R Heterozygous 1 (1.6%)
Total compound heterozygotes 61
E148Q/ P369S/ R408Q Heterozygous 10 (76.9%)
M694V/ E148Q/ P369S/ R408Q Heterozygous 2 (15.4%)
V726A/ E167D/ F479L Heterozygous 1 (7.7%)
Complex mutations 13
Total 350
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Discussion

The salient findings of this current study were as fol-
lows; (i) The most common mutation and genotype
were M694V and heterozygous M694V, respectively.
(i) Seventy-four patients (21.1%) had compound het-
erozygous mutation. The most common compound
heterozygous mutation was P369S/R408Q (23.3%).
(iii) Five founder mutations constituted the seven-
ty-five percent of all mutations detected. (iv) Rare mu-
tations that generally not examined in other studies
was present in 15 patients (%4.2) in the form of two
different compound heterozygous genotype. The total
allele frequency of these rare mutations was 5%.

To the best of our knowledge, this present study is
among the few studies that examined rare mutations
of FMF. We, in total, investigated the rate and allele
frequencies of 26 different MEFV mutations. Twelve
of these mutations have rarely been studied in the
literature in Turkish patients. Overall, 15 patients
(4.2%) have these rare mutations, and the total al-
lele frequency was 5%. If we could not have studied
these rare mutations, 15 patients would have been
deemed to have one heterozygous mutation errone-
ously. Thus, the inclusion of these rare mutations in
the routine genetic panels of FMF mutations might
impact the diagnosis and prospective treatment of
several patients.

Itis well-known that up to 10-20% of patients who were
deemed to have FMF based on the clinical findings do
not have any detectible MEFV mutation. For instance,
Coskun et al. (9) reported that there was no mutations
in 54.3% of their study cohort. The authors only stud-
ied 12 different mutations in their patients. The nega-
tive MEFV mutation rate was also reported with other
studies ranging between 9% and 61% (12-15). In our
study, we found that 61.5% of the referred patients
did not have the MEFV gene mutation. Although we
performed a much larger MEFV gene variant mutation
analysis, almost two-thirds of our patients were muta-
tion free. Several explanations account for this; first,
the refereed patients might actually not have FMF.
Second, some of these patients might have much rar-
er mutations that we did not study or not currently de-
fined mutations, considering the number of described
mutations is now over 300. However, it is clear, when
we include more mutations in our standard MEFV
variant panels, these negative MEFV mutation ratios
inevitably would reduce to some extent.

Several studies in recent years have evaluated the

frequency of the MEFV gene mutations in various
parts of Turkey (7, 8, 10, 13, 14, 16). In addition, a
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number of multicenter studies also evaluated the
same variables in larger cohorts of FMF patients (12,
17). However, in almost all of these previous studies,
12 MEFV mutations at best were studied. Gumus et
al. studied the MEFV gene with a 24 mutation pan-
el in Turkish and Syrian refugee patients (18). In the
majority of the studies, the most commonly detected
mutation was M694V mutation. However, some stud-
ies reported R202Q (7), V726A (10), and R202Q (11)
as the most frequent MEFV mutation in their respec-
tive cohorts. The M694V mutation was also the most
common mutation in our study.

According to the ethnic buildup of the examined area,
the genotype of MEFV mutations also shows varia-
tion. Yasar Bilge and colleagues (12), in their multi-
center study, reported homozygous M694V genotype
as the most common, whereas Yildirim et al. found
that heterozygous M69V was the most commonly en-
countered genotype (8). We found that heterozygous
MEFV was the most commonly seen genotype.

Complex MEFV genotype means the presence of
more than 2 different mutations in the MEFV gene
simultaneously. Most of these genotypes involve 3
mutations, while very rarely four mutations can be
seen. Complex genotype rates were reported less
than 1.5% of all detected genotypes in several Turk-
ish studies (8, 15, 19, 20). Predictably, these studies
used more narrow genetic panels consisting of fewer
mutations. One study from southeastern Turkey re-
ported the frequency of complex genotype as being
5.1%. The authors used a larger panel that contained
more mutations similar to the one that we used in
our study (18). Our results showed that 3.7% of the
patients had a complex genotype. So, it is plausible
to speculate that the more different number of MEFV
mutations you use, the more complex genotypes you
detect.

Some limitations of this present study should be men-
tioned. First, since the retrospective nature of the
study and patients were referred from various clinics,
we did not know how many of the patients fulfilled the
FMF diagnostic criteria. Second, we conducted a ret-
rospective single-center study whose results are dif-
ficult to generalize to other regions of Turkey. Lastly,
we did not evaluate phenotype-genotype association
since we did not make sure the referral notes about
the patients were complete and comprehensive.

Despite these limitations, we conducted a relatively
large single-center study. More importantly, we ex-
amined more MEFV mutations more than most of
the previous older studies in the literature. Notably,



we detected a greater number of complex genotypes
than most previous studies had done.

Conclusion

In conclusion, the most common mutation and gen-
otype were M694V and heterozygous M694V, re-
spectively. Five founder mutations constituted the
seventy-five percent of all mutations detected. Rare
mutations that generally not examined in other stud-
ies was present in 15 patients (%4.2) in the form of
two different compound heterozygous genotype. The
total allele frequency of these rare mutations was 5%.
The complex genotype rate was more than most pre-
vious studies reported.
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Amac

Osteoporoz en sik gorilen metabolik kemik hastaligi
olup; ciddi morbitide ve mortaliteye neden olan, erken
tani ve tedavi ile dnlenebilen bir hastaliktir. Bu ca-
smada birinci basamak saglik hizmetlerine basvuran
40 yas Uzeri kadin ve erkek bireylerin osteoporoz ris-
kinin belirlenmesi amaclanmistir.

Gerec¢ ve Yontem

Bu calisma 15.02.2018-15.03.2018 tarihleri arasinda
IKCU Karsiyaka 57 Nolu Egitim Aile Saghgi Merkezi-
ne basvuran 40 yas Uzeri kadin ve erkek toplam 154
hastaya onceden arastirmaci tarafindan hazirlanmis
sosyodemografik 6zelliklerini ve osteoporoz risk fak-
torlerini iceren 16 sorudan olusan anketin uygulanma-
sl ile yapiimstir.

Bulgular

Calismaya 154 hasta dahil edilmistir. Calismaya ka-
tilanlarin %31.1’i normal, %68.8'i osteopeni risk gru-
bunda ¢ikmistir. Calismada osteoporoz riski agisin-
dan kadin cinsiyet, dusuk egitim dizeyi, disik viicut
kitle indexi, sut ve st Urlinlerinin az tuketimi, yiksek
kahve tiketimi, glines isigina yetersiz maruziyet risk
faktorl olarak karsilastirilan gruplara gore istatistiksel
anlamli riskli gruplar olarak tespit edilmistir (p<0.005).

Sonug
Birinci basamaga basvuran hastalarda osteporoz risk
faktorlerinin, bulgularda tespit edilmis risk faktdrlerinin

anamnezde sorgulanmasi dnemlidir. Maliyet etkinlik
acisindan DEXA gibi pahali tetkikler dncesi risk fak-
torlerine yonelik detayli anamnezin alinmasi onerilir.

Anahtar Kelimeler: Kemik, osteoporoz, risk
Abstract

Objective

Osteoporosis is the most common metabolic bone di-
sease. It is a disease that causes serious morbidity
and mortality and can be prevented by early diagnosis
and treatment. In this study, it was aimed to determine
the risk of osteoporosis of women and men over the
age of 40 who applied to primary health care services.

Materials and Methods

This study was carried out by applying a questionna-
ire consisting of 16 questions including sociodemog-
raphic characteristics and osteoporosis risk factors
prepared by the researcher to 154 patients who are
over 40 years old who applied to IKCU Karsiyaka
Education Family Health Center between 15.02.2018-
15.03.2018.

Results

154 patients were included in the study. 31.1% of the
participants in the study were in normal and 68.8% in
osteopenia risk group. In terms of the risk of osteopo-
rosis, female gender, low education level, low body
mass index, low consumption of milk and milk produ-
cts, high coffee consumption, and insufficient exposu-
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re to sunlight were identified as statistically significant
risk groups in the study (p <0.005).

Conclusion
It is important to question the risk factors of osteopo-
rosis, the risk factors determined in the findings in the

Giris

Osteoporoz en sik gorilen kemik hastaligi olup, du-
stk kemik kutlesi ve kemik dokusunun mikroyapisinin
bozulmasi ile karakterize kemik kirlabilirliginde artisla
sonuclanan progresif metabolik kemik hastaligidir (1).
Osteoporoz beklenen yasam siresinin uzamasi ve
yaslanan nifusun artmasiyla, giderek daha énemli bir
saglik sorunu haline gelmistir. Ginimuzde 200 mil-
yondan fazla insanin osteoporotik oldugu tahmin edil-
mektedir (2). Osteoporozun en dnemli komplikasyonu
kemik kiriklari olup; gerekli énlemlerle ve tedavilerle
kiriklar olusmadan da tanisi konabilen bir hastaliktir
(3,4). Osteoporoz tanisi icin detayl bir 6ykd, fizik mu-
ayene, osteoporoz ve osteoporotik kirik riskini artti-
ran durumlarin belirlenmesi, kemik mineral yogunlugu
(KMY) olcimu, vertebral kiriklarin tanisi igin vertebra
goruntilemesi ve uygun durumda skorlama sistem-
leri kullanilarak kirik riskinin belirlenmesi gibi olduk-
¢a genis kapsamli bir yaklasim onerilir. Osteoporoz
tani ve taramasinda Onerilen, KMY'nin dual X-ray
absorbsiyometri (DXA) yontemi ile dl¢tlmesidir (5,6).
Osteoporozun erken tanisi igin yas, cinsiyet, pozitif
aile dykusu, dusuk vucut kitle indeksi, sigara icimi,
alkol tuketimi, yetersiz fiziksel aktivite, distk D vita-
min duizeyi, diisuk kalsiyum tiiketimi, osteoporoz veya
osteopeniye neden olacak ilag kullanimi ve sekonder
hastaliklarin mevcudiyeti gibi risk faktorlerinin tespiti
onemlidir (7,8).

Bu calismada birinci basamaga basvuran hastalarda
erken tani ve tedavi icin osteoporoz riskinin belirlen-
mesi amacilyla, 40 yas Uzeri kadin ve erkek bireylere
osteoporoz risk olcedi anketi uygulanmistir.

Gerec ve Yontem

Calisma; iIKCU Girisimsel Olmayan Klinik Arastirma-
lar Etik Kurulu'nun 04.10.2017 tarihli ve 215 sayili ka-
rar numarasi ve izmir il Saghk Midirlugi Halk Saghg
Daire Baskanligrnin izniyle, iIKCU Karsiyaka 57 Nolu
Egitim Aile Sagligi Merkezi 17 no’lu birime basvuran
40 yas Uzeri kadin ve erkek bireylerin osteoporoz ris-
kinin belirlenmesi amaciyla 15.09.2017-15.05.2018
tarihleri arasinda gergeklestirilmistir.
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anamnesis in the patients applying to the first step. In
terms of cost effectiveness, it is recommended to take
a detailed anamnesis for risk factors before expensive
investigations such as DEXA.

Keywords: Bone, Osteopenia, Osteoporosis, Risk

Calismanin evrenini, bu birimde ¢alismanin gergek-
lestigi tarihlerde kayith 40 yas Uzeri 1623 kadin, 1183
erkek olmak Uzere toplam 2806 kisi olusturmaktaydi.
Evren sayisi bilinen érneklem formulu ile hesaplanan
orneklem sayisi min:92 bulundu; calismaya 154 kisi
dahil edildi.

Herhangi bir sebeple IKCU Karsiyaka 57 Nolu EASM
17 Nolu Birimi'ne basvurmus, 40 yas Uizeri osteoporoz
tanisi almamis, sozel iletisim kurabilen, bilissel ola-
rak anketlerdeki sorulara yanitlayabilecek durumda
olan hastalar dahil edildi. 40 yasindan kiguk olan,
osteoporoz tanisi almis, bilissel olarak anketlerdeki
sorulara yanitlayabilecek durumda olmayan, sagirlik
ve korluk 6zird bulunan, dil bilmeyen kisiler ¢calisma-
nin dislanma kriterlerini olusturdu.

Hastalara sosyo-demografik dzelliklerini de iceren 16
degerlendirme sorusundan olusan osteoporoz risk
Olcedi anketi uygulandi. Anket formu saglik personeli
tarafindan yuz ylze gérisme teknigi ile doldurulmus-
tur. Arastirmaya dahil edilen hastalara, ¢alismanin
nedeni ve amaci anlatiimis, sdzli ve yazili olarak izin-
leri alinmigtir.

Calismaya alinan vakalarin yasli, cinsiyeti, 6grenim
durumu, kilosu, VKI, dogum sayisi, ne siklikta ve
ne miktarda sut, kahve, kola, peynir tukettigi, kemik
erimesinden korunmak i¢in herhangi bir ila¢ kullanip
kullanmadigi, giines 1sigindan direkt temasla ne sik-
hkta yararlandigi sorularinin cevabi ankete islenmis-
tir. Toplam anket puani 0-48 arasinda degismektedir.
Kullanilan dlgekte gruplandirma yapilmamis olsa da;
kesme puanlarina gére 0-16 normal; 17-32 osteopeni,
33-48 osteoporoz icin risk faktorii olarak kabul edil-
mistir. Bu anket, 6zgin Birinci Basamak Osteoporoz
Risk Olcegi'nden (BBORS) alinti yapilarak hazirlan-
mis olup, ¢alisma dncesinde gecerlilik guvenilirligi ya-
pilmistir.

Veriler, Statistical Package for the Social Sciences
ver. 26.0 (SPSS) programinda degerlendiriimis;.ta-
nimlayici istatistikler sayi ve yuzde ile ifade edilmis-
tir. Kategorik yapidaki degiskenler arasindaki iliskiler
Ki-kare ve Somers-d testiyle incelenmis; p<0.05 de-
geri anlamli degerlendirilmigtir.



Bulgular

Calismaya katilan bireylerin sosyo-demografik 6zel-
liklerine gore dagilimi tablo 1'de gosterilmistir.

Her ne kadar kullanilan dlgekte gruplandirma yapil-
mamis olsa da; kesme puanlarina gére 0-16 normal,
17-32 osteopeni, 33-48 osteoporoz igin risk faktorl
olarak kabul edildiginde; 48 kisi (%31.2) normal grup-
ta, 106 kisi (%68.8) ise ise osteopeni risk grubunda
oldugu gorulmustir (tablo.2).

Bireylerin sosyo-demografik bilgileri

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Anket verilerinin ylzde dokimi yapildiktan sonra
sorularin kendi aralarindaki istatistiksel anlamlilik-
lari arastinldi. Calismada erkeklerin kadinlara gore
daha az oranda kemik erimesine karsi ilag kullandigi
(p:0,036), gunes 1sigindan direkt temasla yararlanma
oraninin erkeklerde kadinlara gére daha fazla oldugu
tespit edilmistir (p:0,012). Calismaya goére kadinlarin
erkeklere gore daha yuksek puan aldigi tespit edilmis-
tir (p:0,003). Calismada VKI dustukce bireylerin aldigi
toplam puanin artis gosterdigi gozlenmistir (p:0,007).
Dagihma gore st tuketim sikligr azaldikga bireylerin
aldig toplam puan artis géstermistir (p:0,037). Calis-

Sosyo-Demografik Bilgiler Sayi (n) Yuzde (%) Toplam
Yas gruplari
60 yas alti 95 61.7 154
60 yas ve lzeri 59 38.3
Cinsiyet
Erkek 69 44.8
Kadin 85 55.2 154
Egitim Durumu
Universite mezunu 62 40.3
Lise mezunu 32 20.8 154
ilkokul mezunu 58 37.7
Okur-yazar degil 2 1.3
Kilo
85 kg usti 87 24.0
43 27.9 154
ol 74 48.1
75 kg alti ’
Vicut/kitle indexi
30 iistii 51 33.1
24-30 arasi 61 39.6 154
18-24 arasi 41 26.6
| 18 alti 1 0.6
Dogum sayisi (erkek icin -0-isaretlendi)
0-2 dogum 127 82.5 154
3 ve iizeri dogum 27 17.5

Bireylerin aldiklari toplam puanlara gore dagilim bilgileri

Toplam puan Sayi (n) Yuzde (%)
0-16 puan 48 (31.2)
17-32 puan 106 (68.8)
33-48 puan 0

Toplam 154
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Tablo 3
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Alinan Toplam puanin cinsiyet, VKI, dogum sayisi, sit tiketim sikhg, sit tiketim miktari,
kahve ve yogurt tiketim miktarina gore istatistiksel bilgileri

Degiskenler P degeri D degeri
Cinsiyet 0.003 0.303
VKI 0.007 0.255
g Dogum say1s| 0.001 0.286
% St tiketim sIKNg 0.037 0.403
‘—é‘_ St tiketim miiktari 0.001 0.405
= Kahve tiketim miktari 0.000 0197
Yogurt tiketim miktari 0,008 0,268

maya gore sut tuketim miktar azaldikga alinan top-
lam puanin artis gosterdigi de gozlenmistir (p:0,001).
Calismaya gore yogurt tuketimi miktari azaldikga
bireylerin aldigi puanda artis oldugu tespit edilmistir
(p:0,008). Kahve tuketim miktari arttikga alinan top-
lam puanin da arttigi saptanmistir (p<0,05).

Tartisma

Calismaya 154 kisi dahil edildi (%61.7’si 60 yas alt,
%38.3'Uni 60 yas ve Ustu). Calismaya katilanlarin
%31.1'i normal, %68.8'i osteopeni risk grubunda ¢ik-
mistir; osteopoeni risk grubunun yiksek ¢ikmasi 60
yas alti birey sayisinin fazla olmasi ile iliskilendirilmistir.

Egitim duzeyine bakildiginda calismaya katilanlarin
biyik cogunlugu Universite mezunu (%40.3) olup
ikinci sikhkla ilkokul mezunu (%37.7) oldudu tespit
edildi. Universite mezunlarinin biiyilk cogunlugunu
erkekler olustururken, ilkokul mezunlarinin biyuk ¢o-
gunlugunu kadinlar olusturmaktaydi. Tirkiye istatistik
Kurumu 2017 verilerine gére izmir'de egitim durumu
en yiksek nifusun Karslyaka'da oldugu; Karsiya-
ka'da 15 yas ve Uzeri nifusta yuksekokul veya fakul-
te mezunu oraninin yiizde 33,58 oldugu belirtilmistir.
Calismaya katilan bireylerin egitim durumu dagihmi,
Turkiye istatistik Kurumu'nun verileri ile értismekte-
dir. Calismaya katilanlarda osteoporoz riskinin ¢cikma-
mis olmasi osteopeni riskinin yiksek ¢ikmis olmasi
egitim dizeyi yuksekligi ile de iliskilendirilebilir.

Osteoporoz egitim durumu ve farkindahk dizeyinin
arastinldigr bir caismada osteoporoz farkindalik di-
zeyindeki artis ile egitim duzeyi ile iligkili bulunmus,
osteoporoz farkindalik diizeyinin disuk olmasi dusuk
egitim dizeyi ile iliskilendirilmistir (9).
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inan¢ Olgegdi (SiO) kullanilarak yapilan ve kadin ve
erkeklerde osteoporoz farkindalik diizeyinin arastiril-
dig1 bir baska calismada erkek grubun egitim dizeyi
yuksek olmasina ragmen, kadin katilimcilarin osteo-
porozu ciddi bir hastalik olarak algiladigini diisundur-
mustur (10).

Calismaya katilanlarin blyiik ¢cogunlugu (%48.1) 75
kg ve alti iken diger gruplar arasinda baskinhk goz-
lenmedi. VKI 24-30 arasinda olanlar en fazla grubu
(%39.6), VKI 18 ve alti olanlar en az grubu (%0.6)
olusturmustur. 2007 ‘de yapilan bir galismada dusuk
VKl ile dusiik KMY arasinda dogrudan iligki tespit edil-
mistir (11). Robitaille ve ark.’nin yaptigi bir ¢alisma-
da VKI 18,5'in altinda olanlarin %11'inde, VKI 30 ve
Uzerinde olanlarin %7,5'inde osteoporoz belirlenmigtir
(12). Bir baska ¢alismada anoreksiya nevroza tanisi
almis hastalara HRT tedavisi verilip 2 yil sonra KMY
Oletimu yapiimis. HRT tedavisinin yeterince KMY ar-
tisi saglamadigi ancak kilo artisi olan bireylerde KMY
artisi oldugu tespit edilmistir (13). Yapilan ¢alismada
da kilo ve VKI azaldikg¢a, osteoporoz agisindan riskin
arttigi tespit edilmistir. Osteoporoz risk faktdrlerinin
KMY'ye etkisinin arastiriidigi bir calismada hastalarin
VKI diizeyleri ve egitim durumlarina gére hem total
lomber hem de femur boynu T skorlarinda anlamli de-
gisim oldugu, zayif olmanin ve okuma yazma bilme-
menin lomber ve femur boynu T skorlarinin disiklu-
gunde etkili bir faktor oldugu saptanmistir (14).

Calismaya katilanlarin %27.3'0 hi¢ sut tuketmezken;
herglin sut tikenlerin %17.5 oldugu; st tikenlerin
de en fazla gunlik sit tiketiminin %68.8 ile bir bar-
dak sut tuketimi oldugu tespit edilmistir. Calismaya



katilanlarin tamami hergiin peynir tiketirken, ginlik
peynir tiketim miktari agisindan gruplar arasinda be-
lirgin fark gorulmemistir. Bireylerin %3.2'si hi¢ yogurt
tiketmezken %59.7’si glinde 1 kase kadar yogurt ti-
kettigi tespit edilmistir. Sut ve sut Grlnlerinin yetersiz
tuketiminde osteoporoz riskinde artis oldugu, 6zellikle
infant ve cocukluk doneminde sut ve sit Urlnlerinin
tuketiminin kemik kutlesinin olgunlagsmasinda dnemli
faktorlerden oldugu bilinmektedir (15,16,17). Bu ¢a-
hsmada da sut tiketim miktari azaldik¢a alinan top-
lam puanin artti§l yani osteoporoz ve osteopeni agi-
sindan risk olusturdugu tespit edilmistir.

Calismaya katilanlarin %44.2’sinin hergin kahve tu-
kettigi, kahve tiketim miktarinin en fazla %76.6 orani
ile glinlik 1-2 fincan tiketim grubu oldugu tespit edil-
mistir. Kafein kalsiyum emilimini azaltarak ve hiperkal-
sitriye yol acarak kemik sagligini olumsuz yénde et-
kilemektedir. 2007 yilinda isvigre’de kadinlar tizerinde
yapilan bir calismada kafein ve kafein iceren Uriinlerin
osteoporotik kirik olusumu Uzerine risk olusturdugu;
Ozellikle gunlik 330 mg uzerinde kafein alimi (yakla-
sik 4 kupa/600 ml/gtin) osteoporotik kirik riskini arttir-
dig1 belirtilmistir (18). Postmenopozal ve osteoporotik
oldugu bilinen kadinlarda yapilan calismada kahve
tuketiminin KMY’'na ve mineralizasyonuna etkisinin
olumsuz oldugu gozlenmistir (19). TEMD Osteoporoz
ve Metabolik Kemik Hastaliklari Calisma Grubu’'nun
2018 yih kilavuzunda gunlik kafein tiketimi 200 mg/
gln kafein, 600 ml/gin kahve diizeyinde olmasi 6ne-
rilmektedir (20).

Calismaya katilanlarin glinese maruziyet durumu in-
celendiginde kadinlarin erkeklere oranla daha az gu-
nese maruz kaldigi tespit edilmistir. D vitamini saglikh
kemik dokusunun olusmasinda etkili bir hormon olup
sentezi igin glinese maruziyet gereklidir (21,22). GU-
nese maruziyetin azalmasi KMY azalmasi agisindan
risk faktorl olarak kabul edilmektedir (23,24). 2012
yilinda yapilan ve osteoporoz yayginhgi ve bolgesel
risk faktorlerinin degerlendirildigi KASTURKOS c¢a-
lismasinda uzun yillar giines 1sigindan yeteri kadar
yararlanmamanin diusuk KMY icin bir risk faktoru ol-
dugunu gostermektedir (25). Yapilan calismada da
glnese maruziyet azaldik¢a toplam puan ve osteo-
poroz riski artmaktadir. D vitaminin %90-%95'i glines
Isinlarinin etkisi ile deride sentez edilir, bu nedenle
yeterince glnes i1sigindan yararlaniimadiginda Kkisi-
lerde olusan D vitamini eksikligi osteoporoz, disme
ve kirik riskinde artisa neden olur (26,27). Dolayisiyla
¢alismanin sonugclari, gines isigindan yararlanma,
iklim-mevsim degisiklikleri, bolgesel yerlesimin, KMY
disiklugu ve OP yayginlidi ile iliskili oldugunu bildi-
ren literatirle uyumludur.
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Kadin cinsiyet osteoporoz igin risk faktort olarak ka-
bul edilmektedir (28,29). Bu ¢alismada da literatlire
benzer sekilde kadinlar osteoporoz agisindan erkek-
lere gore daha riskli konumda olduklari tespit edilmis-
tir.

Sonug

IKCU Karslya 57 nolu EASM”ne basvuran hastala-
rin %68.8'i osteopeni risk grubunda ¢ikmistir. Egitim
dizeyi, vicut kitle indexi, kilo, ginese maruziyet
azaldikga osteoporoz riski artmaktadir. Sit ve st
ardnlerinin tiketimi azaldikca, kahve tiketimi arttikgca
osteoporoz riski artmaktadir.
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Oz

Amag

Bu calismada abdominal aort anevrizmasi tanisi ile
endovaskdler aort anevrizmasi tamiri (EVAR) uygu-
ladiginiz 32 hastanin erken ve orta ddnem sonuglari
degerlendirildi.

Gerec ve Yontem

Ocak 2011-Eylul 2019 tarihleri arasinda endovaskiler
aort anevrizmasi onarim proseduril uygulanan toplam
32 hasta calismaya dabhil edildi. Hastalarin demog-
rafik 6zellikleri, perioperatif ve postoperatif sonuclari
degerlendirildi.

Bulgular

Hastalarda ortalama yas 71.4+8.4; 28 hasta erkek, 4
hasta kadin idi. 8 hastada (%25) postoperatif erken
dénemde komplikasyon gelisti. iki hastada Tip | en-
doleak, bir hastada greft trombozu meydana geldi.
Bir hastada femoral arter trombozu nedeni ile femoral
embolektomi yapildi. iki hastada nedeni bilinmeyen
ates gelisti. Bir hasta erken dénemde solunum sikin-
tist nedeni ile enttibe edildi ve iki giin yogun bakimda
izlendi. Bir hastada islemden dort sonra gastrointes-
tinal kanama goruldd. Bir hastada islemden 49 ay
sonra akut ruptur gelisti ve agik greft interpozisyonu
yapildi. Takip suresi boyunca mortalite gézlenmedi.

Sonug

Abdominal aort anevrizmalarinda endovaskuler aort
anevrizmasi tamiri agik cerrahiye kiyasla dusuk risk
profiline sahip olmasi nedeni ile tercih edilmesi ge-
reken bir tedavi yontemidir. Bu hastalarda ameliyat
sonrasi komplikasyonlari tespit etmek ve sekonder
mudahale gereksinimini belirlemek icin siki radyolojik
takip 6nemlidir.

Anahtar Kelimeler: Aort anevrizmasi; abdominal;
endovaskdler

Abstract

Objective

In this study, we evaluated the early and mid-term
results of 32 patients who underwent endovascular
aortic aneurysm repair (EVAR) with diagnosis of ab-
dominal aortic aneurysm.

Materials and Methods

A total of 32 patients who underwent endovascular
aortic aneurysm repair procedure between Janu-
ary 2011 and September 2019 were included in this
study. Demographic characteristics, perioperative
and postoperative outcomes of patients have been
evaluated.
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Results

The mean age of patients was 71.4+8.4; 28 of them
were male and 4 were female. Eight patients (%25)
developed complications in the early postoperative
period. Type 1 endoleak occurred in two patients, and
graft thrombosis occurred in one patient. Femoral em-
bolectomy was performed in one patient due to fe-
moral artery thrombosis. Two patients demonstrated
a fever of unknown origin. One patient was intubated
due to respiratory distress in the early postoperative
period and was followed up in the intensive care unit
for two days. Gastrointestinal bleeding occurred in
one patient four days after the procedure. An acute
rupture occurred 49 months after the procedure for
one patient, and open graft interposition was perfor-

Giris

Abdominal aort anevrizmalari (AAA) 65 yas Ustl po-
pilasyonda %5-10 araliginda karsimiza ¢ikmaktadir
(1-3). Siklikla asemptomatik seyreden bu hastalarda
elektif cekilen batin ultrasonografi (USG) veya bilgisa-
yarli tomografi (BT) sonrasi tesadifen tani konmakta;
bazen de dogrudan ruptur ile karsimiza c¢ikmakta-
dir. Gerek agik cerrahinin getirdigi yiksek morbidite
ve mortalite; gerek endovaskuler girisimlerdeki hizli
ilerleme nedeni ile 1990°’larin basindan bu yana bu
hasta grubunda endovaskuler greft girisimleri hiz ka-
zanmistir. Bu tarihe kadar standart acik cerrahinin uy-
gulandigl bu hasta grubunda 1991 yilinda Prodi ve
ark.’nin yayinladigr ¢alisma ile birlikte endovaskiler
aort anevrizmasi tamiri (EVAR) ac¢ik cerrahi onarima
ciddi bir alternatif tedavi yontemi olmustur (4).

Bu calismada klinigimizde abdominal aort anevrizma-
larinin tedavisinde EVAR uyguladigimiz 32 olgunun
erken ve orta donem sonuglari incelendi.

Gerec ve Yontem

Ocak 2011-Eylal 2019 tarihleri arasinda klinigimize
infrarenal abdominal aort anevrizmasi tanisi ile bas-
vuran ve elektif EVAR uygulanan 32 hasta retrospektif
olarak incelendi. Hastalarin demografik verileri, anev-
rizma boyutlari, islem sonrasi gelisen komplikasyon-
lar ve orta donem verileri toplandi. Hastalarin tanilar
ve greft olclleri 64 kesitli bilgisayarli tomografi anjiog-
rafi sonuglarina gore yapildi. Bilgisayarli tomografide
anevrizmanin ¢apl, uzunlugu, lokalizasyonu, proksi-
mal ve distal boyun ¢aplari, agilanma 6zellikleri, iliyak
ve femoral arterlerin yapisi degerlendirilerek kullani-
lacak greft boyutlar tespit edildi (Tablo-2). Abdominal
aort capinin 5.5 cm uzeri olmasi veya 5 cm Uzeri olup
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med. No mortality was observed during the follow-up
period.

Conclusion

Endovascular aortic aneurysm repair should be the
preferred treatment modality for abdominal aortic
aneurysms because it has lower surgical risk profile
compared with open surgery. In these patients, strict
radiological follow-up is crucial for detect postoperati-
ve complications and determining the requirement for
a secondary intervention.

Keywords: Aortic aneurysm; abdominal; endovascu-
lar

ek komorbid faktorlerin olmasi EVAR islemi igin giri-
sim endikasyonu kabul edildi.

islemlerin tumi girisimsel anjiografi laboratuvarinda
(GE innova 2100) yapildi. islem sirasinda olasi acil
cerrahi girisim acisindan ameliyathane salonu hazir
tutuldu. islem 7 hastada genel anestezi, 25 hastada
epidural anestezi altinda yapildi. Anestezi uygulamasi
sonrasl bilateral femoral arter diseksiyonu yapilarak
her iki ana femoral arter hazirlandi. Arteriyotomi yapi-
larak uygun ol¢tideki endovaskiiler greft transfemoral
yolla yerlestirildi. islem sonrasi kontrol anjiografi ¢eki-
lerek greft acikhgdi ve anevrizmanin tamamen kapatil-
digindan emin olundu. Femoral arterdeki arteriyoto-
mi primer kapatilarak hastalar islem sonrasi bir gin
yogun bakim izlemine alindi. Greft olarak 12 hastada
Endurand (Medtronic, Mineapolis, MN, USA); 20 has-
tada Anaconda (Vascutec, Itd., Inchinnan, Scotland,
UK) EVAR grefti kullanildi.

Erken donem hastane izleminde hastalarin renal
fonksiyonlari ve alt ekstremite arteriyel dolasimi takip
edildi. Hastalarin takibi birinci ay, 6. ay, 12. aylarda ve
daha sonra yilda bir abdominal BT veya batin ultra-
sonografi ile yapildi. Kontrollerde stent migrasyonu,
endoleak ve stent lokalizasyonu kontrol edildi. Has-
talarin ortalama 54.3+19.1 ay takibi sonunda erken
doénem sonuglari, yogun bakim ve hastane kalim si-
releri, islem sonrasi gelisen komplikasyonlar deger-
lendirildi.

istatistik

statistiksel analiz SPSS 19 for mac (SPSS, Inc, Chi-
cago, I, USA) istatistik programi kullanildi. Surekli
degiskenler icin ortalamazstandart sapma verilirken,
kategorik degiskenler icin n ve ylzde degerleri kulla-
nildr.



Bulgular

Hastalarda ortalama yas 71.4+8.4 yil; erkek kadin
orani 28/4 olarak idi. Hipertansiyon %81.2 ile en yuk-
sek oranda; koroner arter hastaligi ve sigara kullanimi
ise %65.6 ile 2. sikhkta saptanan komorbid faktorler
idi. Hastalarin %75’i asemptomatik iken; %25'i karin
agrisi, kabizlk, karinda siskinlik hissi gibi sikayet-
lerle basvurdu. Hastalarin ortalama anevrizma ¢api
62.4+11.1 mm olup, anevrizmalarin tamami infrarenal
ve juxtrarenal seviyede idi. Hastalarin preoperatif de-
mografik 6zellikleri Tablo 1'de gorilmektedir.

Hastalarin ortalama yogun bakim kalis slresi 16.9
+ 5.1 saat; hastane kalis siresi 3.07 £ 1.3 gun idi.
Hastane takip siresi i¢cinde 8 hastada (%25) komp-
likasyon saptandi. iki hastada Tip | endoleak gelisti.
Bu hastalarda islem sirasinda proximal balon dilatas-
yon yaplldi. Kagagin ge¢ fazda olmasi nedeni ile iki
hastada yakin takibe alindi. Bir hastada islem sonra-
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sI 6. glin; diger hastada ise taburcu edildikten sonra
1. ayda kontrolinde kacagin kayboldugu gérilda. Bir
hastada greft bacak tikanmasi gelisti, fakat tolere edi-
lebilecek diizeyde cladicatio intermitant oldugundan
cerrahi girisime gerek duyulmadi. Bir hastada islem
sirasinda bacaklarda dolasim bozuklugu saptanmasi
izerine femoral embolektomi yapildi. iki hastada is-
lem sonrasi nedeni bilinmeyen ates gelisti. Bu has-
talar greft enfeksiyonu acisindan yakin takibe alindi.
Bir hasta erken dénemde solunum sikintisi nedeni ile
entiibe edildi ve 2 giin yogun bakimda izlendi. Bir has-
tada 4. gun gastrointestinal kanama gelisti. Bir hasta
islem sonrasi 49. ayda akut rlptir ile basvurdu. Erken
doénem takiplerinde endoleak olmayan fakat 6. ay ta-
kipleri sonrasi takiplere gelmeyen bu hasta acil cerra-
hiye alinarak greft interpozisyonu yapildi. Takiplerde
hastalarin hicbirinde greft migrasyonuna rastlanmadi.
Hastane izleminde ve 54.3+19.1 aylik takip sonunda
mortalite go6zlenmedi (Tablo-3)

Hastalarin preoperatif demografik ozellikleri

Sayi %
Yas (ortalama) 71.4+8.4 -
Semptomatik 8 25
Erkek/kadin 28/4 87.5/12.5
Diyabetes mellitus 8 25
Sigara 21 65.6
Hipertansiyon 26 81.2
Hiperlipidemi 14 43.7
Kronik obstriiktif akciger hastaligi 12 375
Koroner arter hastaligi 21 65.6
Kronik bobrek yetmezligi 2 6.2
Periferik arter hastaligi 28.1
LVEF (%): Sol ventrikil ejeksiyon fraksiyonu

Anevrizmalarin morfolojik 6zellikleri
Ortalama

Anevrizma capi (mm) 62.4+11.1
Anevrizma uzunlugu (mm) 71x19.4
Proksimal boyun uzunlugu (mm) 24+5.6
Proksimal boyun capi (mm) 26.9+3.1
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Tablo 3 Hastalarin postoperatif verileri

Aortik Endovaskiiler Stent Greft

SayI %
Endoleak
Tip | endoleak 2 6.2
Tip ILILIV,V endoleak 0 0
Periferik vaskiler iskemi 1 3.1
Stent migrasyonu 0 0
Solunum yetmezligi 1 3.1
Ruptir (gec) 1 3.1
ikincil girisim gerekliligi 2 6.2
Greft bacaginda tikaniklik 1 3.1
Gastrointestinal komplikasyon 1 3.1
Takip siiresi-ortalamalay 54.3£19.1 -
Yogun bakim siiresi-ortalamal/saat 16.9+5.1 -
Hastane takip siiresi-ortalamalgiin 3.07+1.3 -
Morbidite (hastane) 8 25
Mortalite 0 0
Tartisma gelisen proksimal ve distalden olan kacaklardir. Bu

Abdominal aort anevrizmasi abdominal aortun ca-
pinin %50°’nin Ustinde artmasi veya 3 cm Uzerinde
saptanmasi Uzerine yapilan tanimdir (3,5). Bu ¢apin
5.5 cm’in Uzerine ¢ikmasi ise girisim endikasyonu ge-
rektirir (6). Hastalar siklikla asemptomatik olup sigara
ve hipertansiyon etyolojide en sik rastlanilan faktor-
lerdir (1,3). Abdominal aort anevrizmalarinda elektif
aclk cerrahi yontemlerinde mortalite %3-26 arasi de-
gismektedir (1,7). RUpture anevrizmalarda ise %75’'e
varan acik cerrahi mortalite oranlari bildirilmistir (7,8).
Abdominal aort cerrahisinin zorluklari nedeni ile
EVAR uygulamasi 6zellikle son 20 yilda hiz kazanmis
ve dusuk mortalite ve morbide oranlari nedeni ile agik
cerrahiye ciddi bir alternatif olmustur (2,6-8).

EVAR iglemi icin 15 mm ve Uzerinde proximal boyun
uzunlugunun olmasi, proximal boyun ¢apinin 28 mm
ve altinda olmasi, abdominal aort ve iliak arter ara-
sindaki acinin 90° den kiguk olmasi, ana iliak arter
¢apinin 12 mm ve altinda olmasi islemin basarisi i¢in
Onemli anatomik kriterlerdir (1).

EVAR islemi uygulama kolayligi ve dusik mortali-
te, morbidite oranlarina ragmen endoleak, parapleji,
migrasyon, gluteal cladication gibi komplikasyonlari
beraberinde getirmistir (1-3,6,7,9). Bunlar i¢inde en
stk gorulen komplikasyon endoleak’lerdir (1,2,6,7,10).
Endoleak’ler kendi iginde 5 gruba ayrilir (10). Tip 1
endoleak greftin aorta’'ya tam oturmamasi sonrasi
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durumda islem sirasinda stentin balon dilatasyonu
ile aort duvarina iyice oturulmasi yada aortik uzatma
yapiimasi 6nerilmektedir (3,7). Ozellikle erken fazda
olan ve keseyi dolduran kacgaklarda acik cerrahiye ge-
cilmesi dahi 6nerilmektedir. Geg fazda ve keseyi par-
siyel dolduran kacaklarda ise siki izlem énerilmektedir
(3). EVAR sonrasi ruptur ile iligkili olan ve en korkulan
tip 1 endoleak olup tim riptir olgularinin %55’'inden
sorumlu oldugu bildirilmistir (5). Bu nedenle bu olgu-
larda islem sonrasi siki takip 6nemlidir (6). Tip 2 endo-
leak lomber ve mezenterik arterlerden retrograd dolus
sonrasi gelisen kagak olup en sik gorulen kagak tipidir
(10). Tip 3 endoleak greft modiilleri arasinda olan ka-
cak; Tip 4 endoleak ise greft porozitesinin bozulmasi
sonucu gelisen sizma seklinde olan kagaklardir (3).
Tip 5 endoleak ise kacagin kaynaginin tespit edilme-
digi ve anevrizma kesesinde biuyime tespit edildigi
durumdur (10). Tip 1 endoleak siklikla islem sirasin-
da; tip 2,3,4 endoleak ise takiplerde fark edilir (7). Tip
1 disindaki endoleak’lerin ¢ogunun ilk 2 yil icindeki
takiplerde tromboze oldugu gorulir (6,7). Tip 2 endo-
leak’in anevrizmada ¢ap artisina neden olup olmadigi
tartismall olup ruptlr orani ¢ok disuk olarak bildiril-
mistir (6). Eurostar ¢alismasinda 2463 hasta icinde
191 tip 2 endoleak saptanmis fakat sadece 1 olguda
raptdr bildirilmistir (11).

Bir diger komplikasyonda stent migrasyonudur. Yayin-
larda stent migrasyonu %3-28 arasi bildirilmistir (6,7).



Laheij ve ark. 90 merkezden 2862 hastayi degerlen-
dirdikleri calismalarinda 238 olguda (%8.3) device ba-
gimli komplikasyon saptamis ve bunun 39'nun (%1.4)
stent migrasyonu oldugunu bildirmiglerdir (1,7). Bu
hastalarda proksimal boyun ¢api, agisi ve uzunlugu-
nun uygunsuz olmasi ve stent 6l¢li se¢iminde hata
yapiimasinin sent migrasyonu acisindan risk faktoru
oldugu bildirilmistir (6). Kisa boyun uzunlugu, 28-30
mm Ustindeki boyun c¢api, anevrizma boynunda kal-
sifikasyon ve trombis varligi, anevrizma boynunda
%45 Uzeri agilanma, anevrizmatik iliak arterler hem
stent migrasyonu hem endoleak riskini artirmaktadir
(3,5). Bu hastalarda anevrizma boynu ve iliak arter-
lerde greftin duvara daha iyi yapismasi i¢in %20 over-
size edilmesi dnerilmektedir (3). Bu nedenle bu has-
talarda topografik élciimlerin titiz yapilmasi énemlidir.

Bu hastalarda postoperatif ddnemde karsimiza ¢ikan
en katastrofik komplikasyon paraplejidir. Parapleji sik-
likla TEVAR ve acik abdominal aort cerrahisi sonra-
sI karsimiza cikar. A¢ik abdominal cerrahisi sonrasi
parapleji %3-15 aras! bildirilmistir (7). EVAR sonrasi
parapleji yayinlarda nadir bildirilmistir. A¢ik cerrahide
parapleji iskemi siuresine, peroperatif hipotansiyona
ve reperfuzyon hasarina bagh olarak gelismektedir.
TEVAR sonrasi ise uzun greft implantasyonu son-
rasi tikanan interkostal sayisi ile postoperatif paras-
tezi yada parapleji arasinda iliski oldugu bildirilmistir
(7,12,13). Piffraetti ve arkadaslar yerlestirilen greftin
torasik aort segmentinin 195 mm’den uzun olmasi ve
etkilenen interkostal sayisinin 4-5 iftten fazla olmasi
durumunda bu riskin daha siklikla gorilecedini bildir-
mislerdir (12). Bizim parapleji gelisen olgumuz EVAR
sonrasi ruptdr ile gelen olgu olup; gelisen paraplejinin
uzun suren hiatus klempaji sonrasi spinal kord iske-
misine bagli oldugu dustnulmustar.

EVAR ile acik cerrahinin karsilastirildigi birgok calis-
mada islem sonrasi gelisen komplikasyonlar ve mor-
talite oranlari agisindan sonuglar EVAR lehine c¢ik-
mistir (2,8). Uzun dénem takiplerinde radyolojik tani
araclarina ihtiya¢ duyulmasi gibi nadir dezavantajlari
yaninda acik cerrahiye kiyasla daha az invaziv olu-
su, daha dusuk mortalite ve morbidite oranlari, daha
az kan kullanimi, daha kisa yogun bakim ve hastane
kalis suresi en 6nemli avantajlaridir (1,2,5,6). Fakat
erken dénemdeki bu avantajlarin uzun dénem takipte
ortadan kayboldugu ve anevrizma ile iliskili kompli-
kasyonlar ve ek girisim gereksiniminin EVAR aleyhi-
ne oldugu bildirilmistir (1,5-8,14,15). 1999-2004 yillar
arasinda yapilan girisimleri kapsayan EVAR-1 ¢alis-
masinda EVAR yapilan hastalar ile agik cerrahi yapi-
lan hastalar karsilastiriimis ve 30 gunlik erken mor-
talite EVAR lehine (%1.8’e karsilik %4.3) ¢ikarken; bu
iki grupta ikincil girisim orani EVAR aleyhine (%5.8’e
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karsi %9.8) daha yiiksek bulunmustur (15). iki grubun
kiyaslandigi 3075 hastalik EUROSTAR calismasinda
ise erken donem mortalite ve morbidite agisindan so-
nuclar EVAR lehine ¢ikmis fakat 2 yillik sagkalim agi-
sindan iki grup arasinda anlamli fark saptanmamistir
(16). Akbulut ve ark. acgik cerrahi ile EVAR yapilan iki
grubu karsilastirdiklar ¢alismalarinda acik cerrahi
yapilan grupta erken dénem morbidite ve mortalite
oranlarini daha yuksek bulurken; orta donem takipte
sagkalim ve ikincil girisim agisindan iki grup acisin-
dan anlamh fark saptamamislardir (8). Benzer sonug-
lar Yavuz ve ark.’nin ¢alismalarinda da bildirilmigtir.
EVAR yapilan 72 hastanin 6 yillik sonuglarina bakil-
diginda erken donem mortalite %4.1 olarak saptanir-
ken; uzun dénem takiplerde %34.7 hastada endoleak,
%12.5 hastada sekonder girisim ihtiyaci bildirilmistir
(5). Bu nedenle calismanin sonucunda “EVAR'In ge-
leneksel cerrahi tedavinin yerini almasi i¢in hentiz er-
ken oldugu” yorumunu yapmislardir.

Bizim ¢alismamizda 2 olguda tip 1 endoleak saptadik.
Kacagin ge¢ fazda olusu ve keseyi kismen doldurma-
sI nedeni ile acik cerrahiye donllmedi ve hastalar
daha siki izleme alindi. Bu 2 hastanin takiplerinde
birinde 6.gln; digerinde 1.ayda kacagin kayboldugu
gorulda.

Calismamizin retrospektif ve non-randomize galisma
olusu, hasta sayisinin azligi ve uzun dénem sonugla-
rinin olmamasi kisitlayicr durumlaridir.

Sonug¢ olarak abdominal aort anevrizmalarinda en-
dovaskiler aort anevrizmasi tamiri gerek erken ve
orta donem sonuclari agisindan; gerek acik cerrahi-
nin tasidigl yuksek riskler agisindan tercih edilmesi
gereken bir tedavi yontemidir. Bu hastalarda islemin
beraberinde getirecedi komplikasyonlar ve ikincil gi-
risim agisindan hastalarin radyolojik takiplerinin siki
yapilmasi dnemlidir.

Calisma 26-29 Ekim (Antalya-Belek) 2018 yil Turk
Kalp Damar Cerrahisi Kongresi'nde poster bildiri ola-
rak sunulmustur.
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Oz

Amac

Bu c¢alismanin ilk amaci, sigilli ergenlerde komorbid
psikiyatrik bozukluklarin sikhginin yani sira akran
magduriyeti, benlik saygisi, yalnizlik ve sosyal destek
Ozellikleri gibi psikososyal faktorlerin degerlendirilme-
sidir. Bu ¢alismanin ikinci amaci, bu ergenlerdeki ya-
sam kalitesini etkileyen faktorler ile ¢esitli psikososyal
faktorler (sosyal destekl/yalnizlik/akran zorbaligina
maruziyet/benlik saygisi) arasindaki iliskiyi incele-
mektir.

Gerec ve Yontem

Calisma, 62 viral sigilli ergen ile yas ve cinsiyet acl-
sindan olgu grubuna benzer 62 saglikh kontrol ile
yuratdlmustar. Olgu ve kontrol gruplarina Piers-Har-
ris Oz-kavrami Olgedi, Cocuklar icin Sosyal Destek
Degerlendirme Olgegi, UCLA Yalnizlik Olgegi-Kisa
Formu, Akran Zorbali§i Kurbanlarini Belirleme Olcegi
uygulanmistir. Her iki grup Okul Cagi Cocuklari igin
Duygulanim Bozukluklari ve Sizofreni Gorisme Cizel-
gesi-Simdi Sekli Turkge uyarlamasi ile degerlendiril-

mistir. Olgu grubuna Cocuklar i¢cin Dermatoloji Yasam
Kalite indeksi uygulanmustir.

Bulgular

Olgu kontrol gruplari arasinda psikiyatrik komorbidite
sikhgi ile benlik saygisi/sosyal destek/yalnizlik/akran
zorbahgina maruz kalma dizeyleri agisindan anlam-
h farkliik olmadi§i saptanmistir. Sigil suresi/sayisi/
yerlesim yeri/bdlge sayisi gibi faktdrlerin yasam kali-
tesi Uzerinde etkili oldugu tespit edilmistir. Viral sigilli
ergenlerin sosyal destek ve yalnizlik diizeylerinin bu
ergenlerin benlik saygilari ve akran zorbaligina maruz
kalmalari ile iligkili faktorler oldugu tespit edilmistir.

Sonug

Viral sigilli ergenlerin sosyal destek diizeylerini arti-
rarak yalnizlik diizeylerinin azaltilmasi, bu ergenlerin
akran zorbaligina maruz kalma riskini azaltip yasam
kalitesi ve benlik saygisi duizeyleri tizerinde koruyucu
rol oynayabilir.

Anahtar Kelimeler: Sigil, psikodermatoloji, yasam
kalitesi
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Abstract

Objective

The first aim of this study was to evaluate the frequ-
ency of comorbid psychiatric disorders as well as ps-
ychosocial factors such as peer victimization, self-es-
teem, loneliness and social support properties in
adolescents with warts. The second aim of this study
was to investigate the relationship between factors
affecting quality of life and the various psychosocial
factors (social support/loneliness/ peer victimization/
self-esteem) in these adolescents.

Materials and Methods

This study included 62 adolescents with viral warts
and 62 age and gender-matched healthy controls.
The Piers-Harris Self-Concept Scale, Social Support
Scale for Children, short-form UCLA Loneliness Sca-
le, and Peer Victimization Scale were administered to
the case and control groups. Both groups were evalu-
ated with the Schedule for Affective Disorders and Sc-
hizophrenia for School Age Children- Present and Li-

Introduction

Warts are benign lesions of the skin and mucus mem-
branes caused by human papillomaviruses (HPVSs)
and are very frequently seen among children aged
12-16 years[1]. Skin diseases can often lead to psy-
chiatric disorders and about 30% of dermatology
outpatients have mental health problems [2]. The fre-
quency of psychiatric comorbidity was reported to be
lower in patients with viral warts than in patients with
acne, alopecia and psoriasis vulgaris [3].

Quality of life (QOL) is defined as the subjective as-
sessment of the impact of disease and its treatment
[4]. Skin diseases can variously affect the QOL. QOL
was less detoriated in children and adolescents with
viral warts compared to children and adolescents with
other dermatological diseases [5,6]. Skin diseases
can lead to low self-esteem especially in adolescents;
however, a previous study found that self-esteem did
not differ between individuals with warts and healthy
controls [6].

Many skin diseases are mistakenly considered to be
infectious due to their appearance. This may lead to
patients being exposed to peer victimiztion and the
development of psychiatric comorbidity [7]. Skin dis-
eases that have been reported to be associated with
peer victimization are atopic dermatitis, psoriasis,
acne, and congenital melanocytic nevus [7]. In the lit-
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fetime Version-Turkish Version. The Dermatology Life
Quality Index was administered to the case group.

Results

There were no significant differences in the frequen-
cy of comorbid psychiatric disorders and the levels of
peer victimization, self-esteem, loneliness and social
support between the case and control groups. It was
determined that the duration of presence of warts/
number of warts/location of warts/number of involved
sites significantly affected the quality of life. The levels
of loneliness and social support were related to the
levels of peer victimization and self-esteem in adoles-
cents with viral warts.

Conclusion

Amelioration of loneliness by increasing social sup-
port can play a protective role on the levels of quality
of life and self-esteem by reducing the risk of peer
victimization in adolescents with viral warts.

Keywords: Wart, psychodermatology, quality of life

erature, there are no studies that have examinedthe
exposure of adolescents with viral warts to peer vic-
timization.

Itis known that a deterioration in physical appearance
creates risks for limitation and exclusion in social re-
lationships of adolescents [8]. Adolescents who think
they are not socially accepted due to their skin diseas-
es can be pushed into loneliness because of social
withdrawal [9]. Social support is considered to be a
protective factor for psychological health and plays an
important role in the adaptation process of the patient
to his/her own disease[10]. In the literature, there are
no studies investigating the levels of loneliness and
social support in adolescents with viral warts.

The first aim of this study was to evaluatethe frequen-
cy of comorbid psychiatric disordersand the levels of
peer victimization, self-esteem, loneliness and social
support in adolescents with viral warts in comparison
to healthy adolescents. The second aim of this study
was to investigate the relationships between factors
affecting quality of life and various psychosocial fac-
tors (peer victimization/self-esteem/loneliness/social
support)in these adolescents.

Materials and Methods

This study was approved by the Clinical Research
Ethics Committee of Suleyman Demirel University



Faculty of Medicine (Decision Date: 31/05/2017 and
Decision No: 110). The case group consisted of 62
adolescents with viral warts between the ages of 14
and 16 who were admitted to the Dermatology De-
partment of Suleyman Demirel University Faculty of
Medicine within the last one year. The control group
consisted of 62 age and gender-matched healthy ad-
olescents. The exclusion criteria for the study were as
follows: having severe cognitive impairment and/or a
history of chronic diseases (psychiatric/systemic/der-
matological diseases) other than viral warts. Written
informed consent was obtained from all participants
included in the study.

The Piers-Harris Self-Concept Scale (PHSCS),So-
cial Support Scale for Children (SSSC), short-form
UCLA Loneliness Scale(ULS-4), and Peer Victimiza-
tion Scale (PVS) were administered to the case and
control groups. Both groups were evaluated with the
Schedule for Affective Disorders and Schizophrenia
for School Age Children- Present and Lifetime Ver-
sion-Turkish Version (K-SADS-PL-T). The Dermatolo-
gy Life Quality Index (DLQI) as well as the Evaluation
Form for Wart-Related Descriptive Characteristics
were administered to the case group.

Data Collection Tools

Evaluation Form for Wart-Related Descriptive Char-
acteristics is a questionnaire that determines descrip-
tive characteristics such as age, gender,duration of
warts, number of warts, location of warts, and number
of involved sites. This form is prepared by the re-
searchers.

DLQI is a dermatology-specific quality of life tool de-
veloped for children aged 5-16 years [11]. The validity
and reliability study of the Turkish version of the scale
was performed in children and adolescents aged 5-16
years [12]. It consists of 10 questions across six do-
mains: symptoms/feelings, leisure, school/holiday,
personal relationships, sleep, and treatment. High
scores indicate greater impairment of the quality of
life.

K-SADS-PL-Tis a semi-structured interview tool used
to determine psychiatric disorders in children and ad-
olescents aged 6-18 years. This tool was developed
by Kaufman et al. to determine the past and current
psychopathologies in children and adolescents ac-
cording to DSM-IV [13]. It was translated into Turkish
by Gokler et al. and has been reported to be a valid
and reliable tool for identifying common mental disor-
ders in children and adolescents [14]. The K-SADS-
P-T tool was used in the current study.
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PHSCSwas developed to determine self-concept lev-
els of individuals aged 9-20 years [15].It has six sub-
scales covering physical appearance and attributes,
freedom from anxiety, intellectual and school status,
behavioural adjustment, happiness and satisfaction,
and popularity. Higher scores indicate high self-con-
cept, while low scores indicate low self-concept. The
validity and reliability study of the Turkish version of
the scale was conducted in individuals with a wide
age range from primary school students to university
students [16].

SSSC is a tool whereeach item is rated on a 5-point
Likert scale and consists of three sub-dimensions
including peer support, family support, and teacher
support [17]. High scores indicate that the individuals
receive more social support. The validity and reliabil-
ity study of the Turkish version of the scale was per-
formed in children and adolescents aged 9-17 years
[18].

ULS-4 was developed by Russell, Peplau and Fergu-
son and consists of a four item short form, which was
revised by Eskin and developed for patients aged 12
and over [19,20]. Higher scores indicate higher levels
of loneliness.

PVS: Mynard and Joseph developed the Multidimen-
sional Peer Victimization Scale (MPVS) to assess
direct and indirect forms of peer victimization among
secondary school students [21]. The scale was adapt-
ed to Turkish by Gultekin and Sayil for use with Turk-
ish students aged 11-16 years and contains 27 items
answered on a 3-point Likert scale [22]. The scale
consists of five dimensions: terror, overt victimization,
teasing, relational bullying, and attacks on property.
Higher scores indicate higher levels of peer victimiza-
tion.

Statistical Analysis

Statistical analysis was performed using SPSS 21.0
for Windows (SPSS Inc., Chicago, IL, USA) package
program. While categorical variables were presented
as number and percentage, continuous variables were
presented as mean with standard deviation (SD). The
Chi-square test was used to compare categorical vari-
ables. Student's t-test was used to compare continu-
ous variables. Pearson correlation analysis was used
to analyze the direction and severity of the relation-
ship between two variables. Multiple linear regression
analysis was performed to determine the influencing
factors on the scales. A p-value of less than 0.05 was
considered as statistically significant.
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Results

The gender distribution was equal among the case
and control groups. The mean age was 14.90+0.92
years in the case group and 15.05+0.84 years in the
control group (p=0.360).

The mean duration of the presence of warts was
11.90+8.59 months (range 1-36) and the mean num-
ber of warts was 4.48+5.39 (range 1-25) in the pa-
tient group. In the same group, 38.7% (n=24) had viral
warts for 0-6 months, 24.2% (n=15) for 7-12 months,
14.5 (n=9) for 13-18 months, and 22.6% (n=14) for
over 18 months. While 52 (83.9%) cases had sin-
gle-site involvement, 10 (16.1%) had multiple-site in-
volvement. Of the cases with single-site involvement,
40.3% (n=25) had hand involvement, 35.5% (n=22)
had foot involvement, 1.6% (n=1) had face involve-
ment, and 6.5% (n=4) had involvement of other re-
gions (neck, elbow, knee, hair).

Psychosocial Evaluation Of Adolescents With Warts

The frequency of comorbid psychiatric disorders was
64.5% (n=40) in the case group and 62.9% (n=39) in
the control group (p=1.000). No significant difference
was found between the two groups for the types of
comorbid psychiatric disorders (Table 1). The DLQI
scores of the case group are shown in Table 2.No sig-
nificant differences in the levels of peer victimization,
self-esteem, loneliness and social support could be
determined between the two groups (Table 3).

The patients with foot involvement and with multiple
site involvement had significantly lower quality of life
compared to the other patients (Table 4). Correlation
coefficients between the descriptive characteristics
such as the duration and number of warts and the
DLQI/PVS total and subscale scores are shown in Ta-
ble 5. As the number of warts increased, the severity
of symptoms increased and the quality of life and par-
ticipation in leisure activities decreased. As the dura-

Table 1 Comparison of Psychiatric Comorbidities between Case and Control Groups

Psychiatric comorbidities Case, n (%) Control, n (%) P*
Specific phobia

Yes 29 (46.8) 23 (37.1)

No 33 (53.2) 39 (62.9) 0.363
Social phobia

Yes 15 (24.2) 9 (14.5)

No 47 (75.8) 53 (85.5) 0.256
ADHD

Yes 2(3.2) 7 (11.3)

No 60 (96.8) 55 (88.7) 0.163
Depression

Yes 1(1.6) 0 (0.0)

No 61 (98.4) 62 (100.0) 0.500
GAD

Yes 2(3.2) 5(8.1)

No 60 (96.8) 57 (91.9) Br220
OoCD

Yes 2(3.2) 1(1.6)

No 60 (96.8) 61 (98.4) 0.500
Enuresis

Yes 2(3.2) 0 (0.0)

No 60 (96.8) 62 (100.0) 0.248
Tic disorder

Yes 2(3.2) 3(4.8)

No 60 (96.8) 59 (95.2) 0.500

%: Column percentage. *Pearson's chi-square test ADHD: Attention Deficit Hyperactivity Disorder GAD: Generalized Anxiety

Disorder OCD: Obsessive Compulsive Disorder
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tion of warts increased, the level of overt victimization
of the cases by peers increased.

In the case group, the DLQI scores were found to be
significantly negatively correlated with the PHSCS
and SSSC scores and to be significantly positively
correlated with the PVS scores. In the case group,
the PHSCS scores were found to be significantly pos-
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itively correlated with the SSSC scores and to be sig-
nificantly negatively correlated with the PVS and ULS-
4 scores. In the case group, the SSSC scores were
found to be significantly negatively correlated with the
PVS and ULS-4 scores. In the case group, the ULS-4
scores were found to be significantly positively cor-
related with the PVS scores (Table 6).

Evaluation of Dermatology Life Quality Index Scores in Case Group

Cases (n:62)
DLQI_total, meanzsd 3.97£3.39
DLQI_symptoms/feelings, meanzsd 1.50+1.26
DLQI_leisure, meantsd 1.31+1.79
DLQI_school/holiday, meanzsd 0.32+0.57
DLQI_personal relationships, mean+sd 0.27+0.75
DLQI_sleep, meantsd 0.19+0.44
DLQI_treatment, meanzsd 0.37+0.55

DLQI: Dermatology Life Quality Index

Table 3

Comparison of Scores on Piers-Harris Self-Concept Scale, Social Support Scale for Children,
Short-form UCLA Loneliness Scale, and Peer Victimization Scalebetween Case and Control Groups

Cases (n:62) Controls (n:62) p*
PHSCS-total, meanzsd 61.53+9.82 62.16+7.70 0.692
PHSCS-happiness and satisfaction, meanzsd 10.71+2.60 11.104£2.16 0.369
PHSCS-freedom from anxiety, meantsd 7.82+3.03 8.35+2.52 0.290
PHSCS-popularity, meanzsd 9.87+2.08 9.60+1.51 0.402
PHSCS-behavioural adjustment, meanzsd 12.52+2.35 14.92+17.68 0.291
PHSCS--physical appearance and attributes, meanzsd 7.23+2.01 6.94+2.30 0.455
PHSCS-intellectual and school status, mean+sd 5.15+£1.56 5.16+£1.63 0.955
SSSC-total, meanzsd 178.02+19.65 178.73+12.49 0.811
SSSC-peer, meanzsd 80.21+11.16 81.56+6.88 0.418
SSSC-family, meantsd 55.31+5.49 54.53+6.29 0.467
SSSC-teacher, meantsd 42.05+6.18 41.82+5.60 0.832
PVS- total, meansd 3.61+5.50 3.21+4.71 0.620
PVS-terror, meantsd 0.27+1.00 0.31+0.80 0.442
PVS-teasing, meanzsd 1.31+2.03 1.06+1.78 0.803
PVS-overt victimization, meanzsd 0.31+0.90 0.34+0.87 0.644
PVS-relational bullying, meantsd 0.98+1.81 0.82+1.64 0.844
PVS-attacks on property, meanzsd 0.73+1.53 0.66+1.23 0.738
ULS-4 6.89+2.47 6.69+2.08 0.929

*Student's t-test PHSCS:Piers-Harris Self-Concept Scale.SSSC:Social Support Scale for Children.
PVS: Peer Victimization Scale. ULS-4: short-form UCLA Loneliness Scale
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According to multiple linear regression analysis per-
formed between the PHSCS scores (dependent vari-
able) and the duration and number of warts and DLQI,

was determined that the most important independent
variable affecting the PHSCS scores was the ULS-4
scores (B =-0.475, p = 0.000).

SSSC,PVS, ULS-4 scores (independent variables), it

Table 4

Evaluation of DLQI Total and Subscale Scores according to Location of
Warts in Case Group

Location of warts and Foot (n=22) P* . SN . W P*
(n=25) involvement | involvement

DI A, G s 220£1.89 | 553,338 | 0.001* | 3.58+3.18 6.00+3.89 | 0.037
DL sy iz, 1.32+1.41 | 159+1.14 | 0.476 1.46+1.29 1.70+1.16 | 0.589
meanzxsd

DILG HiEere, e 0.28+0.68 | 2.05+1.84 | 0.001* | 1.08+1.61 250x2.27 | 9020
DI Feanel B L, M= 0.08+0.28 | 0.59+0.73 | 0.115 0.31+0.58 0.40:052 | 0641
DILG HErsehE fEEiens us, 0.04+0.20 | 0.32+0.89 | 0.167 0.15+0.61 0.90+1.10 | 0.064
meanzsd

DILE) FelEE, METEEs 0.1240.33 | 0.23+0.43 | 0.340 0.1740.38 0.30:0.68 | 040°
DLQI-treatment, meanzsd 0.36£0.57 0.45+0.51 0.554 0.40£0.57 0.20£0.42 0.207

DLQI: Dermatology Life Quality Index. *Independent samples T test

Table 5 Correlations between Descriptive Characteristics and DLQI and PVS scores in Case Group

Duration of warts Number of warts
DLQI_total (r) .264 414
DLQI_symptoms/feelings (r) .165 .455
DLQI_leisure (r) .166 .266
DLQI_school/holiday (r) .100 .203
DLQI_personal relationships (r) 436 .178
DLQI_sleep (r) -.0.72 -.025
DLQI_treatment (r) 197 .238
PVS_ total (r) 122 -.088
PVS_terror (r) -.085 -.167
PVS_teasing (r) 0.97 0.52
PVS_overt victimization (r) 272* 0.75
PVS_relational bullying (r) .034 -.109
PVS_attacks on property (r) 0.65 -.229

=
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Correlations between Scores on DLQI, PHSCS, SSSC,PVS and ULS-4 in Case Group

DLQI (1) PHSCS (r) | SSSC (r) PVS (1) ULS-4 (1)
DLQI 1
PHSCS -.348%* 1
SSSC -.263* 0.549* 1
PVS 373% -0.560** -0.576* 1
uLS-4 .098 -0.620* -0.449* 0.497** 1

r: Pearson's correlation coefficient. *p<0.05. **p<0.01. DLQI: Dermatology Life Quality Index. PHSCS:Piers-Harris Self-Concept
Scale.SSSC:Social Support Scale for Children.PVS: Peer Victimization Scale. ULS-4: short-form UCLA Loneliness Scale.

Discussion

In the literature, the frequency of psychiatric comor-
bidity in children with dermatological diseases ranges
from 37.5% to 80% according to the K-SADS-PL [9].
Consistent with published data, the frequency of co-
morbid psychiatric disorders in adolescents with viral
warts was found to be 64.5% in the current study, and
no significant difference was found between the case
and control groups in the frequency of psychiatric co-
morbidity. This lack of difference may have resulted
from the recruitment of a limited number of cases in
our study. There is a need for further studies with a
larger number of cases to better assess the frequency
of psychiatric comorbidity.

The most common psychiatric comorbidities identi-
fied in the adolescents with viral warts in the current
study were specific phobia, followed by social pho-
bia. It has been reported that social phobia usually
begins in adolescence and is one of the serious men-
tal health problems in adolescents [23]. Social phobia
was the second most common diagnosis in both case
and control groups in our study, in accordance with
the published literature. Only one adolescent from our
sample had facial viral warts; most of the participants
had warts that were localized predominantly in less
visible body parts (such as hand and foot). The ab-
sence of any significant difference in the frequency
of social phobia between the case and control groups
could have emerged from the limited number of cases
presenting with warts in visible areas (such as face).
This enabled most of the patient cohort to continue
with social interactions, unlike other dermatological
diseases such as acne and vitiligo.

Studies performed in children and adolescents with vi-
ral warts reported QOL scores of 3.30+2.90/3.71+2.65

[11,12].These scores are low, showing that QOL was
less impaired in patients with viral warts compared to
patients with other dermatological diseases[11,12].
Consistent with the published data, our study found
that the mean DLQI score in adolescents with viral
warts was 3.97+3.39.

It has been reported previously that there is a nega-
tive relationship between the duration and number of
lesions and QOL in dermatology patients [24]. Sim-
ilarly, we observed in the current study that as the
duration and number of warts increased, QOL de-
creased. Additionally, it was determined that as the
number of warts increased, the number of symptoms
increased and the level of participation in leisure ac-
tivities decreased, both of which could culminate in a
reduction in QOL. We also determined that as the du-
ration of the presence of warts increased, the level of
interpersonal relationships decreased and the level of
overt victimization increased, which could also have
negatively impacted the QOL.

Participation in leisure activities is one of the factors
that can increase the QOL of individuals. Various
studies have revealed that insufficient participation in
leisure activities among patients with dermatological
diseases has a negative impact on QOL. The degree
of influence on QOL can also vary according to the
location of the warts. Another study reported that pa-
tients with plantar warts were less likely to participate
in leisure activities (such as sports) and therefore
QOL was more impaired [25]. Consistent with pub-
lished data, our study shows that cases with plantar
warts had significantly lower QOL compared to other
cases because they had lower levels of participation
in leisure activities.

Studies in children and adolescents with various der-
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matological diseases revealed that greater the total
number of involvement sites, more impaired was the
patients' quality of life [26]. Consistent with this idea,
we found that multiple site involvement negatively af-
fected QOL by reducing participation in leisure activ-
ities.

Besides the fact that social support is a protective
factor for psychological and physical health, high
self-esteem is a factor that increases the QOL. Stud-
ies conducted on individuals with skin diseases have
reported that QOL increases as the levels of self-es-
teem and social support increase [27]. Similarly, our
data suggests that QOL increased as the levels of
self-esteem and social support increased in adoles-
cents with viral warts. It is therefore suggested that
higher self-esteem and social support may positively
affect the QOL in adolescents with viral warts.

The level of peer victimization is known to increase
as the level of social support decreases [28]. Simi-
larly, we observed that the level of peer victimization
increased as the level of social support decreased in
adolescents with viral warts indicating that social sup-
port may be considered as a protective factor for peer
victimization. In parallel with this interpretation, case
and control groups in the current study showed similar
levels of social support with no significant difference
between the two groups in terms of peer victimization.
It has been reported that children who are exposed to
peer bullying are more lonely than other children and
that peer victimization was associated positively with
loneliness in adolescents [29]. Similarly, the level of
peer victimization was observed in the current study
to increase as the level of loneliness increased in ad-
olescents with viral warts. Thus, interventions that can
increase the level of social support and decrease the
level of loneliness may reduce peer victimization in
adolescents with viral warts.

Self-esteem and self-image of children and adoles-
cents with dermatological diseases such as atopic
dermatitis, acne, psoriasis are known to be negatively
affected due to their exposure to peer bullying [7]. We
also observed that the level of self-esteem decreased
as the level of peer victimization increased in adoles-
cents with viral warts. Therefore, interventions that
can prevent peer-bullying may play a protective role
on the self-esteem of adolescents with viral warts.

Adolescents with dermatological diseases such as
acne and psoriasis tend to withdraw from social life
and exhibit higher levels of loneliness because they
experience negative emotions like stigma and shame,
and have body image issues [30]. According to our
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knowledge, there is no published study investigating
the level of loneliness in adolescents with viral warts.
Interestingly, there were no significant differences be-
tween the adolescents with viral warts and the healthy
controls in the levels of loneliness and social support
in the current study; moreover, the levels of loneliness
decreased as the level of social support increased in
adolescents with viral warts. Perceived social support
by adolescents with viral warts may have played a
role in protecting them against loneliness. This cor-
roborates with data available in the literature that indi-
cate that increased social support can mitigate loneli-
ness [30]. We also found that the level of self-esteem
increased as the level of loneliness decreased in ad-
olescents with viral warts and that loneliness was the
most important factor in predicting self-esteem. The
absence of any significant difference in the level of
self-esteem between the case and control groups is
most likely related to the fact that both groups were
exposed to similar levels of loneliness.

There are some limitations in our study. The case
group is not representative of all adolescents with vi-
ral warts in Turkey because the study was performed
on adolescents aged 14-16 years who were admitted
to a specific dermatology outpatient clinic. The lack of
a temporal causal relationship is a general limitation
of case-control studies and is another limitation of our
study. The most important strength of our study is the
fact that psychiatric comorbidities were determined by
a semi-structured interview tool such as the K-SADS-
PL. In addition, our study is the first to examine the
levels of social support, loneliness and peer victimiza-
tion in adolescents with viral warts.

Conclusion

In conclusion, our study demonstrates that the fre-
quency of comorbid psychiatric disorders was similar
among adolescents with viral warts and healthy con-
trols. There were no significant differences between
the two groups in the levels of peer victimization,
self-esteem, loneliness and social support. Descrip-
tive characteristics (such as duration of warts, number
of warts, location of warts, and number of involved
sites) affected theQOL of adolescents with viral warts.
Preventing an increase in the number of warts and
the rapid spread of warts with effective treatments
can reduce their negative impact on QOL. It was ob-
served that the levels of loneliness and social support
were related to the levels of peer victimization and
self-esteem in adolescents with viral warts. Factors
affecting QOL in adolescents with viral warts included
social support and self-esteem. Decreasing the level
of loneliness by increasing the level of social support



can play a protective role on the levels of QOL and
self-esteem by reducing the risk of peer victimiza-
tionin adolescents with viral warts.
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Oz

Giris

Kadina yonelik siddet, kuresel dizeyde 6nemini ko-
ruyan, onemli bir insan haklari ihlalidir. Kadina yo6-
nelik ev ici siddet ¢cok boyutlu bir sorundur. Bireysel,
cevresel ve toplumsal faktorlerden bahsedilse de or-
taya ¢ikisi etkileyen faktorleri belirlemek zordur.

Amac

Bu calisma Isparta'da evli ya da daha 6nce evlenmis
kadinlarda yasam boyu ve son bir yil icinde ev i¢i sid-
detin yayginhgini, turlerini ve iligkili faktorleri belirle-
mek amaciyla gerceklestirildi.

Gerec ve YOontem

Kesitsel ve toplum tabanli bu calismada; 662 kadin-
la ylz ylze gorisme yontemi ve anket kullanilarak
veriler toplanmistir. Analizler ki-kare testi ve lojistik
regresyon analizleri kullanilarak yapilmistir. istatistik
anlamhlik diizeyi p<0,05 olarak kabul edilmistir.

Bulgular

Kadinlarin %22,2’si ge¢miste siddete maruz kalmisti.
Yuzde 54,4’ evlendikten sonra, %29,3'U hem evlen-
meden 6nce hem de evlendikten sonra siddet gor-
musti. Kadinlarin %3,5’i son bir yil iginde siddet gor-

mustli. Gegmiste, yasamin herhangi bir doneminde,
aile ici siddete ugrama durumu; ilge/kdy’de ikamet
edenlerde 2,0 kat (%95 GA=1,3-3,0; p<0,01); ayril-
mis/esi 6lmus olanlarda 3,5 kat (%95 GA=1,5-8,1;
p<0,01); esinin baska esi oldugunu belirtenlerde 3,8
kat (%95 GA=1,3-11,6; p<0,05) ve 4 ve daha fazla
¢ocugu olanlarda 2,4 kat (%95 GA=1,1-5,0; p<0,01)
daha fazla gorulmdstir. Son bir yil icinde aile igi sid-
dete ugrama durumu; 4 ve daha fazla ¢ocugu olan-
larda 5,2 kat (%95 GA=1,8-15,4; p<0,01) daha fazla
gorulmustar.

Sonug¢

Bu ¢alismada kadinlarin yasam boyu ve son bir yilda
maruz kaldiklari siddet yayginligi Tirkiye genelindeki
calismalardan disik bulundu. Ancak ¢alismanin ya-
pildig! evrende ev i¢i siddet olgusunun var ve devam
ettigi bir gergektir. Kadinlar siklikla evlendikten sonra
ve partnerleri tarafindan ve siklikla da fiziksel siddete
maruz kalmaktadir. Cok gocuk sahibi olmak ve erke-
gin ¢ok esli olmasi kadinin siddet gérmis olma ih-
timalini artiran 6nemli risk faktorleridir. Konuyla ilgili
daha ¢ok sosyolojik arastirmaya ve onleyici ¢calisma-
lara ihtiyag bulunmaktadir.

Anahtar Kelimeler: Ev i¢i siddet, evli kadinlar, Ispar-
ta, toplum tabanli galisma.
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Abstract

Objective

Violence against women is a major violation of hu-
man rights that remains important globally. Domestic
violence against women is a multidimensional prob-
lem. Although individual, environmental and social
factors are mentioned, it is difficult to determine the
factors affecting the emergence.

Aim

This study was carried out in Isparta to determine the
prevalence, types and related factors of domestic vi-
olence in married or previously married women for
lifetime and in the last year.

Materials and Methods

In this cross-sectional and population-based study;
data were collected using a questionnaire and face
to face interviews with 662 women. Analyzes were
made using chi-square test and logistic regression
analysis. Statistical significance level was accepted
as p<0.05.

Results

Twenty two point two percent of women had been
subjected to violence in the past. Fifty four point four
percent had been subjected to violence after getting
married and 26.3% both before and after they got
married. Three point five percent% of women had

Giris

Kadinin sosyal statiisiinde belirleyici olan bircok fak-
tor bulunmaktadir. Bu faktorler arasinda; kadinin sid-
det gorme ile ilgili durumunun ne oldugu da yer al-
maktadir (1). Kadina yonelik siddet, kiuresel dizeyde
6nemini koruyan, énemli bir insan haklari ihlalidir ve
ne yazik ki tum dinyada yaygin toplumsal bir sorun
olarak suregelmektedir. Kadinin toplumsal cinsiyete
dayali siddete maruz kalmaya devam etmesi Ulkemi-
zin de 6nemli ve dncelikli sosyal sorunlarindan birini
olusturmaktadir.

Dinya Saglik Orgiitii (DSO) siddeti; “sahip olunan
guc ve erkin, kendine, baska bir kisiye, bir gruba veya
bir topluma tehdit yoluyla veya kasitl uygulanmasi
neticesinde, yaralanma, 6lum ve psikolojik zararla
sonuglanan durum” olarak tanimlamaktadir (2). istan-
bul S6zlesmesi olarak bilinen ve kadina yonelik sid-
deti 6dnleme konusunda ilk uluslararasi insan haklari
sozlesmesi olan, Kadinlara Yonelik Siddet ve Aile igi
Siddetin Onlenmesi ve Bunlarla Micadeleye iligkin
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been subjected to violence in the last year.For in
the past, in any period of life, domestic violence was
seen 2.0 times more common in those who resided
in the district/village (%95 Cl=1.3-3.0; p<0.01); 3.5
times more common in those who were separated/
widowed (%95 Cl=1.5-8.1; p<0.01); 3.8 times more
common in those who stated that their spouse had
another spouse (%95 Cl=1.3-11.6; p<0.05) and 2.4 ti-
mes more common in those with had 4 or more child-
ren (%95 Cl=1.1-5.0; p<0.01). For in the last year.
domestic violence was seen 5.2 times more common
in those with had 4 or more children (%95 CI=1.8-
15.4; p<0.01).

Conclusion

In this study, lifetime and last year prevalence of vio-
lence experienced by women were lower than studies
in Turkey. However, it is a fact that there is a pheno-
menon of domestic violence in the universe where
the study is conducted and it continues. Women are
often subjected to physical violence by their partners
and more often after marriage. Having many children
and being polygamy are important risk factors that
increase the likelihood of a woman being subjected
to violence. More sociological research and preventi-
ve studies are needed on the subject.

Keywords: Domestic violence, married women, Is-
parta, population—based study.

Avrupa Konseyi Sozlesmesi'nde siddet insan haklari
ihlali ve kadinlara yonelik ayrimciligin bir bigimi olarak
ele alinmis ve “ister kamusal ister 6zel alanda mey-
dana gelsin, kadinlara fiziksel, cinsel, psikolojik veya
ekonomik zarar veya istirap veren veya verebilecek
olan toplumsal cinsiyete dayali her tirli eylem ve bu
eylemlerle tehdit etme, zorlama veya keyfi olarak 6z-
gurliikten yoksun birakma anlamina gelir” seklinde ta-
nimlanmistir (3). ingilizce literatiirde gegen “domestic
violence” ifadesinin karsiligi olarak Turkce literattirde
“aile ici siddet” ifadesi daha yaygin olarak kullaniimak-
la birlikte; Kadina Yonelik Siddetle Micadele Ulusal
Eylem Plani’'nda “ev i¢i siddet” seklinde tanimlanmis
ve “Ev i¢i siddet: Aile igerisinde, aile birliginde veya
daha 6nceki veya su anki esler veya ebeveynler ara-
sinda meydana gelen, failin ayni evi su an veya daha
once siddet magduruyla paylasip paylasmadigina
bakilmaksizin fiziksel, cinsel, psikolojik ve ekonomik
siddetin butin bicimleri” olarak kabul edilmistir (4).
Yukaridaki tanim ve aciklamalardan anlasildigi Gze-
re kadina yonelik siddet yalnizca fiziksel siddet degil,
cinsel, psikolojik veya ekonomik siddet sekilinde ola-



bilmektedir. Ulusal yazinda ve arastirmalarda kadina
yonelik siddet fiziksel siddet, psikolojik/duygusal sid-
det, cinsel siddet ve ekonomik siddet seklinde dort alt
tirde siiflandiriimaktadir.

Bir sorunla mucadelede sorunun yayginhginin bilin-
mesi, bu alanda yuritilen ya da yurdtilecek olan po-
litika ve programlarin degerlendiriimesi bakimindan
onemli bir baslangictir. Saglik kuruluslari ve emniyet
glclerine yapilan basvurularin, tim olgular igcindeki
payinin dusuk oldugu bilindiginden, kadina yonelik ev
ici siddetin sikhigini belirlemeye yonelik toplum tabanh
saha arastirmalarinin verileri siddetin gergek sikhgini
ortaya koymak agisindan oldukca onemlidir. Bu ne-
denle ulusal ve uluslararasi Olgekte kadina yonelik
siddetin yayginhgini belirleyen ¢alismalar yapilmis ve
yayinlanmistir. Dunya Saghk Orguti’niin yayinladig
rapora goére; diinya capinda kadinlarin %35’ fiziksel
velveya cinsel siddete ugramaktadir. Bu rakam bazi
Ulke verilerinde %70’e kadar ¢ikabilmektedir (5). Av-
rupa Birligi (AB) Uyesi otuza yakin tlkede 2014 yilinda
yapilan kapsamli bir arastirmaya gore; her t¢ kadin-
dan birinin on bes yasindan itibaren fiziksel veya cin-
sel siddete maruz kaldigi, son bir yil igcinde %8’inin
siddet gordugu bildirilmistir. Birlesmis Milletlere gore
gelismekte olan Ulkelerde yasayan kadinlarin yari-
sindan fazlasina esi/partneri tarafindan fiziksel siddet
uygulanmaktadir. TUrkiye'de 2008 yilinda T.C. Basba-
kanlk Kadinin Statist Genel Mudurligiu’'nin sorum-
lulugunda gerceklestirilen ve 2009 yilinda yayimlanan
Kadina Yonelik Aile ici Siddet Arastirmasi'nda (6) ka-
dinlarin %39’unun hayatinin herhangi bir déneminde,
%210’unun ise son bir yil iginde fiziksel siddete maruz
kaldigi, evli kadinlarin %15’inin yasam boyu esinden
cinsel siddet gordigu belirlenmistir. T.C. Aile ve Sos-
yal Politikalar Bakanhgi'nin ytritiicisi oldugu, Hacet-
tepe Universitesi Nufus Etiitleri Enstitiisti tarafindan
gergeklestirilen ve 2015 yilinda yayimlanan Turki-
ye'de Kadina Yonelik Aile ici Siddet Arastirmasi’nda,
kadinlarin %36'sinin fiziksel siddete, %12’sinin ise
cinsel siddete hayatlarinin herhangi bir déneminde
maruz kaldigi belirlenmistir (7). Ayni arastirmada ka-
dinlarin %8'inin fiziksel siddet, %5’inin cinsel siddetle
son bir yil iginde karsilastigi bildirilmistir. Gerek diinya
ve AB'de gerekse Turkiye'deki calismalarin sonuglari
kadina yonelik siddetin yaygin bir sorun olarak devam
ettigini gostermektedir.

Kadin Gzerinde siddetin bircok olumsuz etkisi oldu-
gu bilinmektedir. Cogunlukla psikolojik ve medikal
sonuglariyla karsimiza cikmakta, fiziksel olanlar bir
sure sonra gecse bile psikolojik olarak kalici etkile-
ri devam etmektedir. Fiziksel ve psikolojik siddetin,
kadinin kendisini degersiz/yetersiz/beceriksiz hisset-
mesi, 6zsaygida azalma ve korku gibi olumsuz etki-
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leri oldugu, siddet géren kadinlarin, daha c¢ok fiziksel
saglik sorunlari, depresyon ve kaygi sorunu yasadik-
lari (8), psikolojik siddetin bunlara ek olarak herhangi
bir sorumluluk almama/alamama, duygusal iliskilerde
zorlanma, diger bireylerle iliski kurmada sorunlar ya-
sama, kisilik gelisiminde sorunlar, bedeniyle ilgili yan-
lis duslnceler, stresle iligkili fiziksel sikayetler, intihar
dusuincesi ve kendine bilerek zarar verme gibi olum-
suz etkileri oldugu bildirilmektedir (9, 10).

Kadina yonelik ev i¢i siddet ¢cok boyutlu bir sorundur.
Bireysel, cevresel ve toplumsal faktdrlerden bahsedil-
se de ortaya cikisl etkileyen faktorleri belirlemek zor-
dur. Erken yasta evlilik, kisilik bozukluklari, yoksulluk,
cocuklukta siddet gérme ya da tanik olma, yakin cev-
renin siddeti olagan karsilamasi hatta desteklemesi,
geleneksel toplumsal cinsiyet kurallari siddeti destekle-
yen durumlar bu faktorler arasinda sayilimaktadir (11).

Bu calisma Isparta'da evli ya da daha dnce evlenmis
kadinlarda yasam boyu ve son bir yil icinde ev ici sid-
detin yayginhgini, turlerini ve iliskili faktorleri belirle-
mek amaciyla gercgeklestirildi.

Gerec ve Yontem

Arastirmanin tipi, Evren ve Ornekleme

Kesitsel tipteki bu arastirma Isparta il genelinde evli
kadinlarla yliz yuze goriisme yontemiyle gerceklesti-
rilmigtir. Arastirmanin yapildigr dénemde (Ocak- Eylul
2013) Isparta’da 15-49 yas kadin ntuifus 108.331 olup,
evli kadin nufusu tam olarak bilinmemektedir. Cesit-
li arastirmalarda kadina yonelik aile i¢i siddet siklig
%35-%45 arasinda bildirilmekle birlikte, bu konuda
ulusal diizeyde yapilmis son kapsamli arastirmada fi-
ziksel siddet sikligi %36 olarak bildirilmistir (7). Ornek
buyudklugu; Epi Info StatCalc (Versiyon: 7.2.3.1) Prog-
raminda beklenen prevalans %36, sapma %5, %95
Guven Araliginda (GA), desen etkisi 2 alinarak 708
olarak belirlenmigtir. Tabakali, kiime 6rnekleme ve
basit rasgele 6rnekleme yontemleri kullanilarak 662
kadina ulasiimistir (Ulasma duizeyi %94,3).

Ornek secimi icin, 6ncelikle yasanilan bolgeye (yer-
lesim yerine) gore (il merkezi, ilce merkezi ve koy
nufuslarina gore) tabakalama yapilmistir. Tabakadaki
agirliklarina gore il merkezi, ilge merkezi ve kdylerden
ulasiimasi gereken drnek biyiklugu sayilari belirlen-
mistir. il ve ilce merkezinde sokaklar birer kiime olarak
kabul edilerek, il merkezinde her mahalleden (44 ma-
halle) basit rasgele érnekleme ydntemi ile belirlenen
birer kime olmak Uzere il merkezinden 44 kiime, ilge
merkezlerinde yine her sokak bir kiime ve her mahal-
leden birer kime olmak Uzere 18 kiime ve her ilgenin
koyleri benzer sekilde kiimelere ayrilarak kdylerden
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18 kime olmak Uzere, toplam 76 kimede oOrnege
ulasiimistir. Her yerlesim yerinde ulasilacak kimele-
rin belirlenmesinde basit rasgele 6rnekleme yontemi
kullanildi. Kime buyudkltkleri 15-49 yas evli olan 10
kadindan (en az 9- en fazla 14) olusmaktadir.

Arastirmaya dahil edilme kriterleri; son 6 aydir Isparta
il sinirlari iginde ikamet etmis, kadin, evli ya da daha
once evlenmis olmak ve arastirmaya katiimay1 kabul
etmektir. Dislama kriteri; 6 aydan daha kisa suredir Is-
parta il sinirlarinda yasamak, hi¢ evlenmemis olmak.

Veri Toplama Aragclari

Veriler arastirmacilar tarafindan hazirlanan bir anket
formu ile yliz ylize gérisme yontemiyle toplanmistir.
Anket, bagimsiz degiskenler olan; ikamet edilen yer,
g6c¢ durumu, yas, egitim durumu, medeni durum, aile
yapisi, gelir diizeyi algisi, calisma durumu, ilk evlilik
yasl, akraba evliligi yapmis olma durumu, esinin bas-
ka bir esinin daha olmasi durumu, esinin yasi, esinin
egitim ve calisma durumu, ¢ocuk sahibi olma duru-
mu, yasayan ¢ocuk sayisi, engelli cocuga sahip olma,
esler arasi yas ve egitim farkini sorgulayan sorularla,
bagimh degisken olan yasam boyu ve son bir yil igin-
de ev ici siddet gérme durumunu sorgulayan sorulari
icermektedir. Kadinin ge¢cmiste (yasam boyu) ve son
bir yil icinde maruz kaldigi siddetin tirind, zamanini
ve kim tarafindan uygulandigini sorgulayan sorulara
da yer verilmigtir.

Verilerin Degerlendirilmesi

Analizler bilgisayar ortaminda, Sosyal Bilimler igin is-
tatistik Paket Programi olan SPSS 22.0 ile yapilmis,
kategorik degiskenler icin sayi ve yiuzde dagilimlar
verilmistir. Bagimli degiskenle bagimsiz degiskenlerin
iliskisini degerlendirmede ki-kare testi ve ¢ok degis-
kenli analiz olarak lojistik regresyon analizi kullanil-
mustir. istatistik agidan anlamhilik diizeyi p<0,05 ola-
rak alinmistir.

Ki-kare testi yapilirken, hiicrelerde gdzlenen degerle-
rin beklenen degerleri saglamadigi durumlarda, grup-
lar arasindaki fark Fisher'in kesin testi kullanilarak
karsilastinimistir.

Lojistik modele tek degiskenli analizlerde anlamli bu-
lunan degiskenler alinmistir. Model uyumu igin Hos-
mer-Lemeshow testi kullaniimistir. Bu testin istatistik
anlamlihk bakimindan p>0,05 oldugu durumlar 6n-
gOru durumu yiksek olan modeller olarak kabul edil-
mistir (12). Sonuclar Odds Orani (Odds Ratio, OR) ve
%95 GA ile verilmistir.

Etik
Arastirma Helsinki Deklerasyonuna uygun olarak
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yuratilmaostdr. Arastirma 6ncesi Slleyman Demirel
Universitesi Tip Fakultesi Klinik Arastirmalar Etik Ku-
rulu'ndan Etik Kurul Onay! (15.08.2012- 12.83 No'lu
Karar) ve Isparta Valiligi'nden c¢alisma icin izin alin-
mistir. Anket ©ncesi arastirma grubuna calismanin
amacil, elde edilecek verilerin bilimsel bir arastirmada
kullanilacagi ve bireysel degerlendirme yapilmayaca-
g1 ile ilgili bilgiler verilerek, katihmcilarin yazili onam-
larr alinmistir.

Kisithhklar

Bu arastirma Isparta il genelinde gerceklestirildigin-
den, arastirmada elde edilen sonuglar Isparta’ya 6z-
guddr ve Ulke genelinden farklilhklar gosterebilir. Aras-
tirma kesitsel tipte oldugundan, neden-sonug iliskisi
acisindan, kesitsel arastirmalarin sahip oldugu kisit-
hliklari barindirmaktadir. Bu tir arastirmalarda sonug
ve etken es zamanli degerlendirildiginden hangisinin
once geldigini belirlemek bazi durumlarda guglesebil-
mektedir. Nedensellikle ilgili yorumlar bu kisitlilik g6z
onunde bulundurularak degerlendirilmelidir. Ankette
yer alan gecmisle ilgili bazi sorularda cevaplar hafiza
faktorl nedeniyle arastirmaya katilan kadinlar tarafin-
dan eksik ya da yanlis hatirlanmigs olabilir.

Bulgular

Sosyodemografik Ozellikler

Arastirma grubunun %52,4'1 (n=347) il merkezin-
de ikamet etmektedir. YUzde 61,6'sI (n=408) 35 yas
ve Ustinde, %47,6's1 (n=315) lise ve Ustinde egi-
tim almistir. Ylzde 92,9’'u (n=615) halen evlidir ve
%79,8'i (n=528) cekirdek ailede yasamaktadir. Yiz-
de 28,2'si (n=187) gelir getiren bir iste ¢calismaktadir
ve %35,5'inin gelir dizeyi algisi iyi/gok-iyi dizeydedir
(Tablo 1).

Evlilik ve Esle ilgili Ozellikler

Arastirma grubundaki kadinlarin %27,9'u (n=185) 18
yas ve altindayken ilk evliligini yapmistir. Evliliklerin
%19,9'u akraba evliligidir ve % 87,2'sinde (n=577) er-
kek kadindan buyuktir. Kadinlarin %62,8'inin (n=416)
esi ile arasindaki yas farki 5 yil ya da daha azdir. Ka-
dinlarin %91,8'i (n=608) ¢ocuk sahibidir ve %5,6’sInin
4 veya daha fazla ¢cocugu bulunmaktadir. Esler arasi
egitim farki bakimindan %?7,6’sinda (n=50) kadin er-
kekten daha fazla egitimli iken, %29,8'inde (n=197)
erkek kadindan daha egitimlidir. Kadinlarin %2,3'U
esinin baska bir esinin daha oldugunu belirtmistir
(Tablo 2).

Ev ici Siddet Gorme Durumu ile ilgili Ozellikler

Kadinlarin %22,2'si (n=147) gecmiste (yasam boyu)
siddete maruz kalmis, %54,4’t evlendikten sonra,
%29,3'0 hem evlenmeden 6nce hem de evlendikten



sonra siddet gérmustur. Baska bir ifade ile hayatinin
herhangi bir doneminde siddet gérmis olan kadinla-
rin %83,7'si (n=123) evlilik hayati sirasinda da siddet
gormastur. Kadinlarin ge¢cmiste maruz kaldigi sidde-
tin %74,1'i (n=109) fiziksel, %59,2’si (n=87) duygusal,
%24,5’i (n=36) ekonomik, %6,8'i (n=10) cinsel siddet-
tir. Kadinlara ge¢cmiste siddet uygulayanlarin %82,3'l
(n=121) kadinin partneridir (esi ya da erkek arkada-
sl1). Siddet turlerinden her ikisine (%6,6; n=44), U¢lne
(%2,7; n=18) ve dordine (%0,8;n=5) birden maruz
kalmis kadinlar bulunmaktadir.

Kadinlarin %3,5'i (n=23) son bir yil icinde siddet
gormastur. Maruz kalinan siddetin %65,2'si (n=15)
fiziksel, %56,5'i (n=13) duygusal, %21,7'si (n=5)
ekonomik, %4,4’0 (n=1) cinsel siddettir. Vakalarin
%95,7'sinde (n=22) siddeti uygulayan kadinin esidir
(Tablo 3).

Gecgmiste ve son bir yil iginde aile i¢i siddete ugramis
olma durumlarinin kadinlarin sosyodemografik 6zel-
liklerine gore dagilimi Tablo 1'de, evlilik ve esle ilgili
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Ozelliklere gore dagilimi Tablo 2'de gorilmektedir.

iicede yasayanlar, ilkogretim ve altinda egitim almis
olanlar, esi 6lmis/ayriimis olanlar, tek ebeveynli ai-
lelerde yasayanlar, gelir algisi kotu/orta olanlar ara-
sinda gecmiste siddet gérmus olma sikhgi digerlerin-
den yuksektir (sirasiyla p<0,001, p<0,01, p<0,001,
p<0,001 ve p<0,05). Akraba evliligi yapmis olanlar,
esinin kendisinden baska bir esi daha oldugunu ifade
edenler, esi 40 yasin Ustliinde olanlar, esi ilkogretim
ve altinda egitim almis olanlar, 4 ve daha fazla ¢o-
cuk sahibi olanlar arasinda ge¢miste siddet gormus
olma duzeyi digerlerinden yuksektir (sirasiyla p<0,01,
p<0,01, p<0,05, p<0,05 ve p<0,01).

iicede yasayanlar ve gelir algisi kétii/orta olanlar ara-
sinda son bir yil icinde siddet gérmus olma duzeyi
digerlerinden yuksektir (sirasiyla p<0,05 ve p<0,05).
Esinin kendisinden baska bir esi daha oldugunu ifa-
de edenler ve 4 ve daha fazla ¢ocuk sahibi olanlar
arasinda son bir yil icinde siddet gérmus olma dizeyi
digerlerinden yuksektir (sirasiyla p<0,05 ve p<0,01).

Arastirma Grubunun Sosyo-demografik Ozellikleri ve Ev igi Siddet Gérme Durumunun

Dagilimi

Ev ici Siddet Gérme Durumu
Ozellikler sayl %1 Yasam boyu Son bir yil icinde
Sayi %? Sayi %?
. _ il merkezi 347 52,4 54 15,6 7 2,0
Ikamet edilen yer . —
lice merkezi/Koy 315 47,6 93 29,5%** 16 5,1*
. Gocle gelmis 100 15,1 28 28,0 17 3,0
GO¢ durumu -
Yerli 562 84,9 119 21,2 6 6,0
15-34 254 38,4 48 18,9 11 4,3
Yas grubu
35-49 408 61,6 99 24,3 12 29
- ilkdgretim ve alti 347 52,4 95 27,4 14 4,0
Egitim durumu - —
Lise ve ustl 315 47,6 52 16,5** 9 2,9
. Evli 615 92,9 123 20,0 20 3,3
Medeni durum :
Esi 6lmusg/ayriimis 47 7,1 24 51,1%** 3 6,4
Cekirdek aile 528 79,8 104 19,7 18 3,4
Aile yapisi Genis aile 112 16,9 31 27,7 3,6
Tek ebeveynli aile 22 3,3 12 54,5%** 1 4.5
Calisiyor 187 28,2 107 22,5 18 3,8
Calisma durumu
Calismiyor 475 71,8 40 21,4 5 2,7
) ) Koti/Orta 427 64,5 105 24,6 19 4.4
Gelir dlizeyi algisi — —
lyi/Cok iyi 235 355 42 17,9* 4 1, 7=
Toplam 662 100,0 147 22,2 23 3,5

*Kolon yiizdesi, ?Satir ytizdesi, *p<0,05, **p<0,01, ***p<0,001
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Tablo 2

Isparta’da Ev ici Siddet

Arastirma Grubunun Evlilik ve Esle ilgili Ozellikleri ve Ev ici Siddet Gérme Durumunun

Dagilimi
Ev ici Siddet Gérme Durumu
o Yasam Boyu Son bir yilda
Ozellikler Sayi %*
Sayi %? Sayi %?
. - 18 yas ve alti 185 27,9 47 25,4 9 4,9
Ik evlilik yasi —
18 yas ustu 477 72,1 100 21,0 14 2,9
_ Yok 530 80,1 105 19,8 16 3,0
Akraba evliligi
Var 132 19,9 42 31,8** 7 5.3
. . Yok 647 97,7 138 21,3 21 3,2
Esinin baska esi olma durumu
Var 15 2,3 9 60,0** 2 13,3*
. 20-39 295 46,0 51 17,3 10 3,4
Esinin yasi® —
40 ve Ustl 347 54,0 88 25,4* 12 315
. ikogretim ve alti 245 37,0 64 26,1 10 4,1
Esinin egitim durumu - —
Lise ve Ustl 417 63,0 83 19,9* 13 3,1
. Calisiyor 595 89,9 132 22,2 575 96,6
Esinin ¢alisma durumu
Calismiyor 67 10,1 15 22,4 64 95,5
. Var 608 91,8 135 22,2 21 3,5
Cocuk sahibi olma durumu
Yok 54 8,2 12 22,2 2 3,7
1-3 574 94,4 120 20,9 16 2,8
Yasayan ¢ocuk sayisi* —
4 ve Ustl 34 5,6 15 44,1** 14,7**
) . . Var 12 1,8 B 41,7 1 8,3
Engelli cocuga sahip olma
Yok 650 98,2 142 21,8 22 3,4
Kadin blyuk 21 3,1 3 14,3 0,0
Eslerden yasca blyik olan Ayni yasta 64 9,7 18 28,1 1 1,6
Erkek buyuk 577 87,2 126 21,8 22 3,8
Ayni/5 yildan az 416 62,8 89 21,4 12 2,9
Esler arasi yas farki 5-10 yil 202 30,5 49 24,3 10 5,0
10 yildan fazla 44 6,7 9 20,5 2,3
Kadin daha egitimli 50 7,6 10 20,0 2,0
Esler arasi egitim farki Kadin ve erkek esit 415 62,7 91 21,9 17 4,1
Erkek daha egitimli 197 29,8 46 23,4 5 2,5
Toplam 662 100,0 147 22,2 23 3,5

!Kolon yiizdesi, ?Satir yiizdesi, *esi 6lmus 20 kadin hari¢ (n=642), “‘cocugu olmayan 54 kadin hari¢ (n=608),

*p<0,05, **p<0,01, **p<0,001

Tek degiskenli analizlerde ge¢cmiste (yasam boyu) ve
son bir yil icinde aile ici siddet gorme ile iliskili bulunan
degiskenler i¢in ayri ayri olusturulan ¢oklu regresyon
modelleri uyumlu bulunmus ve elde edilen sonuglar
Tablo 4’de sunulmustur. Gegmiste aile ici siddete ug-
rama durumu; ilce/kdy’de ikamet edenlerde il merke-
zinde ikamet edenlere gore 2,0 kat (%95 GA=1,3-3,0;
p<0,01); ayriimis/esi 6lmis olanlarda evli olanlara
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gore 3,5 kat (%95 GA=1,5-8,1; p<0,01); esinin baska
esi oldugunu belirtenlerde, olmayanlara goére 3,8 kat
(%95 GA=1,3-11,6; p<0,05) ve 4 ve daha fazla ¢ocu-
gu olanlarda olmayanlara gére 2,4 kat (%95 GA=1,1-
5,0; p<0,01) daha fazla géralmuastir. Son bir yil icinde
aile i¢i siddete ugrama durumu; 4 ve daha fazla ¢ocu-
gu olanlarda olmayanlara goére 5,2 kat (%95 GA=1,8-
15,4; p<0,01) daha fazla gorulmustur.
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Arastirma Grubunun Ev i¢i Siddet Gérme Durumu ile ilgili Ozellikleri

Ozellikler SayI %
Yasam boyu siddet gérme durumu? Siddet gérmis 147 | 22,2
(Tdm grupta; n=662) Siddet gérmemis 515 | 77,8
Evlenmeden dnce 24 16,3
Siddetin zamani? :
(Gecmiste siddet gorenler arasinda) (n=147) SUL SN SEE Sl e
Her iki ddnemde de 43 29,3
Fiziksel 109 74,1
Siddetin tiri? Duygusal 87 59,2
(Gecmiste siddet gorenler arasinda) (n=147) Ekonomik 36 245
Cinsel 10 6,8
Partner (es/erkek arkadas) 121 | 82,3
) ) o Kendi ailesinden (Anne/Baba/Kardes vb.) 72 49,0
Siddeti uygulayan kisi? — - :
(Gecmiste siddet gorenler arasinda) (n=147) Esinin ailesinden (Kayin-baba/valide/ birader 10 6,8
vb.)
Diger 7 4,8
Son bir yilda siddet gérme durumut Siddet gérmis 23 3,5
(Tdm grupta; n=662) Siddet gérmemis 639 | 96,5
Fiziksel 15 65,2
Siddetin tard?® Duygusal 13 56,5
(son bir yilda siddet géren arasinda) (n=23) Ekonomik 5 21,7
Cinsel 1 4,3
Partner (es) 22 95,7
) ) o Kendi ailesinden biri (Anne/Baba/Kardes) 1 4,4
Siddeti uygulayan kisi® ——— = =
(son bir yilda siddet gorenler arasinda) (n=23) Esinin gllesmden biri (Kayinbaba/Kayinvalide/ 0 0,0
Kayinbirader)
Diger 1 4.4

lArastirma grubunda bulunan 662 kadin arasinda.

2Yasam boyu siddet géren 147 kadin arasinda; 3 Son bir yilda siddet gore 23 kadin arasinda hesaplanan yuzdelerdir. Bazi
kadinlara birden fazla siddet tirti uygulanmis oldugundan ve siddet bazi durumlarda birden fazla kisi tarafindan uygulandigindan

ylizdeler toplami %100,0'dan fazla olabilir.

Tartisma

Bu calismada Akdeniz Bdlgesi'nin i¢-bati kesiminde
yer alan Isparta ilinde evli kadinlarin yasam boyu ve
son bir yilda ev i¢i siddete maruz kalma yayginligi be-
lirlenmis ve iligkili faktorler incelenmistir. Kadina yone-
lik siddet, ne yazik ki Turkiye'de her zaman giindemin
on siralarinda yer almistir. Son zamanlarda medyada
yer alan kadin cinayetleri ile birlikte, istanbul Sézles-
mesi'nin uygulanmasi yoninde eylemler yapiimistir.
Kadina yo6nelik siddetin énlenmesi amaciyla istan-
bul'da imzaya acilan ilk uluslararasi s6zlesmeye, ilk
imza koyan ve onaylayan Turkiye’de bu eylemler ko-
nunun halen sicakligini korudugunu gdstermektedir.

Bu calismada evli/daha ©nce evlenmis kadinlarin
%22,2'sinin yasam boyu, %3,5'inin son bir yil i¢inde
ev ici siddete maruz kaldigi belirlenmistir. Yasam boyu
fiziksel siddet ise kadinlarin %16,5’inde gorulmustar.
T.C. Aile ve Sosyal Politikalar Bakanligi’'nin yurti-
culiigiinde, Hacettepe Universitesi ile Niifus Etiitleri
Enstitisi tarafindan yapilan son kapsamh ulusal ¢a-
lismanin raporuna gore Turkiye genelinde kadinlarin
%36'sI hayatinin belli bir déneminde, fiziksel siddete
maruz kalmistir (7). iki bin dokuz yilinda yayimlanan
benzer calismada bu siklik %39 olarak tespit edilmis-
tir (6). Bu calismalarin raporlarinda kadinlarin son
bir yil icinde maruz kaldigi fiziksel siddet yayginligi
2014'de %15, 2008'de %11 olarak belirlenmistir (6,
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Isparta’da Ev ici Siddet

Arastirma Grubunun Yasam Boyu ve Son Bir Yilda Ev i¢i Siddet Gérme Durumlarini Etkile-

yen Etmenleri inceleyen Lojistik Regresyon Analizi Sonuglari

Ev ici siddet gérme durumu

Modele alinan degiskenler Odds Orani (%95 Guven Araligi)

Yasam Boyu Son bir yilda
Yasanilan yer (Referans=il merkezi, Risk= ilge/kdy) 2,0 (1,3-3,0)** 2,4 (0,9-6,1)
Egitim durumu ( Referans=Lise ve Ustl, Risk=ilkogretim ve altr) 1,5(0,9-2,4) a
Medeni durum (Referans= Evli, Risk= Ayrilmis/esi 6Imis) 3,5(1,5-8,1)** 3
Aile tipi (Referans= Cekirdek aile/Genis, Risk=Tek ebeveynli) 1,3 (0,4-4,2) a
Gelir algisi (Referans=Cok iyi/iyi, Risk= Orta/Koti) 1,4 (0,9-2,2) 2,7 (0,9-8,0)
Akraba evliligi (Referans=yok, Risk=var) 1,5 (0,9-2,3) 2
Esinin baska esi olma durumu (Referans= yok, Risk=var) 3,8 (1,3-11,6)* 4,6 (0,9-22,5)
Esin yas! (Referans= 39 ve alti, Risk=40 ve Ust) 1,4 (0,9-2,1) a
Esin egitim durumu (Referans=Lise ve Ustl, Risk=ilkbgretim ve alti) 0,8 (0,5-1,3) S
Cocuk sayisi (Referans=4 cocuk alti, Risk= 4 ve Usti) 2,4 (1,1-5,0)** 5,2 (1,8-15,4)**
Sabit 0,088*** 0,008***
Uyarlanmis R? (Nagelkerke) 0,140 0,103
Model Uyumu (Hosmer-Lemeshow) p degeri 0,406 0,988

aTek degiskenli analizlerde anlaml bulunmadigindan modele alinmamistir.

*p<0,05, **p<0,01, ***p<0,001 a Tek degiskenli analizlerde anlamli bulunmadigindan modele alinmamistir.

*p<0,05, *p<0,01, ***p<0,001

7). Elli alti ilden veri toplanarak gerceklestirilen diger
bir kapsamli calismada, Turkiye genelinde kadinlarin
%35'inin, dogu 6rnekleminde ise %40 Inin en az bir
kez fiziksel siddete maruz kalmis oldugu tespit edil-
mistir (13). Kadin Danisma Merkezi tarafindan dokuz
merkezde yuritilmis bir ¢alismada ise; kadinlarin
%48'inin fiziksel siddete maruz kaldigi belirlenmistir
(14). Turkiye'’de 2000 yilindan sonra yapilan boélge-
sel calismalarda; kadinlarin hayatlarinin herhangi bir
doneminde maruz kaldiklari siddet igin tespit edilen
yayginliklar; Edirne’de %61 (15), Sivas'ta %57 (16),
yine Sivas'ta baska bir ¢calismada %41 (17), Deniz-
lide %53 (18), istanbul'da (¢ ayr calismada %40,
%44 ve %68 (19, 20, 21), Eskisehirde %36 (22),
baska bir calismada %43 (23) olarak bildirilmistir. Evli
kadinlar Gzerinde yapilan bir calismada kadinlarin
%41'inin fiziksel siddete maruz kaldiklari belirlenmistir
(24). Yukarnda detaylari verilen ve ulusal ve bolge-
sel calismalarda kadina yonelik siddet yayginligi i¢in
%36-68 araliginda belirlenen degerlerdeki farkliliklar
evren ozelliklerinden kaynaklanabilecegi gibi, arastir-
manin yapildigi zaman ve arastirmanin yonteminden
de kaynaklaniyor olabilir. Bu arastirmanin sonucunda
belirlenen evli/evlenmis kadinlara yonelik ev ici siddet
sikhgi, yasam boyu ve son bir yil icinde maruz kalinan
siddet bakimindan ulusal ve bdlgesel calismalarda
bildirilen degerlerden daha dusuktir. Bu durumun iki

122

sebebi olabilir. Birincisi; gergekten Isparta’da kadinlar
ev i¢i siddete daha az maruz kaliyor olabilirler. Altinay
ve Arat ulusal dlcekli kapsamli calismalarinda, dogu
orneklemi ile bati drneklemi arasinda siddete maruz
kalma bakimindan farkhliklar oldugunu ve dogu or-
neklemindeki kadinlarin daha yiksek diizeyde sidde-
te ugradigini belirlemislerdir (13). Isparta Akdeniz Bol-
gesi’'nin ve Turkiye'nin i¢ batisinda yer alan bir sehir
olarak batinin 6zelliklerini tasidigindan siddet yaygin-
i1 diisiik bulunmus olabilir. ikinci neden; aslinda var
olan siddet olgusu arastirmaya katilan kadinlar tara-
findan tam olarak dile getirilmemis olabilir. Her ne ka-
dar ¢alismanin verileri toplanirken mahremiyete 6zen
gosterilmis, mimkin oldugunca kadinlarla yalniz go-
ristlmis olsa da ev ici siddet gibi bir olgunun pay-
lasiimasi kolay degildir. Ulkemizde evlilikte yasanan
sorunlar mahrem kabul edilmekte ve ¢ok yakin kisi-
lere dahi zor anlatilabilmektedir. Siddete maruz kalan
kadin da durumu sdylemekten ¢ekinmekte, yasadigi
olayin baskalari tarafindan bilinmesini cogu zaman is-
tememekte, cevresi tarafindan da sessiz kalmasi tav-
siye edilmektedir (20). Isparta gibi halen geleneksel
degerlerin hakim oldugu, orta dlgekli bir sehirde (25)
yapilmis olan bu calismada arastirmaya katilan ka-
dinlar siddet olgusunu tam dile getirememis olabilirler.

Bu arastirmada yasam boyu ve son bir yil icinde sid-



det gormis kadinlara en ¢ok partnerleri (es/erkek
arkadaslari) tarafindan siddet uygulandigi tespit edil-
mistir. Literattrdeki calismalar da siddet iceren eylem-
lerin cogunun kadinlarin yakin sosyal cevrelerindeki
erkekler, genellikle de es/partner ve eski esler/part-
nerler tarafindan uygulandigini géstermektedir.

Turkiye'de kadina yonelik siddetin kdkleri namus
kavramina dayandiriimaktadir (26). Kadinin ailesinin
onaylamadigi biriyle duygusal bir iliskiye girmesi, sev-
digi kisiyle evden kagmasi, evli bir kadinin baska bir
kisiyle birlikte olmak icin kocasini terk etmesi, evlilik
disi iliskiye girmesi ve hamile kalmasi gibi durumlar
namus meselesi olmakta, bdyle bir durumda toplu-
mun dayattigl ahlak kurallarina uymayan kadinlarin
siddet gbrmesi ya da cinayete kurban gitmesi mesru
sayllmaktadir (26). Bu durumda fail dogal olarak kadi-
nin partneri olmaktadir.

Siddet gorme ile iligkili bulunan dediskenler incelen-
diginde; ilce/kdyde yasayanlarda, ilkogretim ve altin-
da egitim alanlarda, ayrilmis/esi 6lmus olanlarda, tek
ebeveynli ailelerde yasayanlarda, gelir algisi orta/k6ti
olanlarda, akraba evliligi yapmis olanlarda, esinin bas-
ka bir esinin daha oldugunu sdyleyenlerde, esi 40 yas
ve Ustunde olanlarda, esi ilkdgretim ve altinda egitim
almis olanlarda, 4 ve daha fazla cocugu olanlarda ha-
yatinin herhangi bir ddneminde siddet gérme yaygin-
hg1 yuksek bulunmustur. Ancak ileri analizlerde, ilge/
kdyde ikamet etmenin, ayriimis/esi dlmis olmanin,
esinin baska bir esinin daha olmasi durumunun ve 4
ve Ustlinde ¢ocuk sahibi olmanin yasam boyu siddet
gormeyle iliskili anlamli risk olusturdugu belirlenmigtir.

ige/kdyde ikamet edenlerin, il merkezine gore 2 kat
daha fazla yasam boyu siddete maruz kaldiklari be-
lirlenmistir. Turkiye’de Kadina Yonelik Aile ici Siddet
calismasinin 2008 verilerinde (6) kirsal alanda yasa-
min herhangi bir ddneminde siddet goérme sikligr %47
iken, kentte %40; 2014 verilerinde (7) bu rakamlar
kirsalda %39 ve kentte %37 olarak bildirilmistir ve her
iki calismada da buyuk farklihklar olmamakla birlikte,
siddet olgularinin gérilme duzeyi kirsal alanda kente
gore daha yuksektir. Bu ¢alismanin sonuglari ulusal
diizeyde yapilan ¢alismalarin sonuglariyla benzerlik
gostermektedir. Ancak Altinay ve Arat ¢alismalarinda
(13) kentte oturan kadinlarda ilgelere gore fiziksel sid-
dete maruz kalma duzeyinin yuksek oldugunu bulmus
ve bunu kentte oturan kadinlarin siddeti daha kolay
ifade edebiliyor olmasina ve farkindaliklarinin yiksek-
ligine baglamislardir. Bu ¢alismada ilce ve kdylerde
kente gbre daha ylksek diizeyde siddet olgusuna
rastlanmasinin nedenleri; ilkemizde oldugu gibi calis-
manin yapildigi Isparta’da da, 6zellikle kirsal kesimde
belirginlesen, kadinin toplumsal hayatinda etkili ata-
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erkil aile duzeni, erkeg@in aile icindeki sorgulanamaz
otoritesi ve kadinin erkekten dayak yemesinin pek
¢ok aile icin kabul edilebilir bir durum olmasi olabilir
(27).

Calismada ayriimis/esi 6lmus olan kadinlar evli olan-
lara gore 3,5 kat daha fazla siddet gormustir. Altinay
ve Arat arastirmalarinda (13) kocalarindan bosanmis
veya ayrilmis kadinlarda fiziksel siddet deneyiminin
%78 gibi oldukga yuksek duzeyde yasandigini bildir-
miglerdir. Turkiye’de hem 2009'da hem de 2015'de
yayimlanmis olan Kadina Yonelik Siddet ¢alismala-
rinda (6, 7) bosanmis ya da ayri yasayan kadinlarda
(sirasiyla %73 ve %74), yasamlarinin bir ddneminde
fiziksel siddet gérme sikligi evli kadinlardan (sirasiy-
la %38 ve %34) yaklasik iki kat yiksektir. Buradan
anlasildigi uzere, kadinlarin bir kismi siddet gordu-
ginde bosanma veya ayrilma yoluna gitmekte bdy-
lece erkekten uzaklasmaktadir. Bu durumun bir diger
nedeni, sirmekte olan bir evlilikte yasanan siddetin
dillendirilmesinin daha zor olmasi, baska bir ifade ile
bitmis bir birliktelikte yasanmis siddet olayinin daha
rahat ifade edilmis olmasi olabilir.

Bu arastirmada kadinlarin %2,3'0 esinin baska bir
esinin daha oldugunu belirtmistir. Boyle bir durumda
kadinin hayatinin herhangi bir déneminde siddete
maruz kalma duzeyi, ileri analizlerde anlaml bigimde
diger kadinlardan 3,8 kat yuksek bulunmustur. Birden
fazla sayida kadinin evlilie dahil olmasi ve bazen de
bir Ureme stratejisi olarak tanimlanan ¢okeslilik (po-
ligami) hangi kosulda olursa olsun ataerkil bir uygu-
lamadir (28). Dunyada poligaminin en sik goéruldugi
bolge Afrika olmak Uzere, Ortadogu ve Glney As-
ya'da da gortlmekte ve erkek niifusta %17-30 arasin-
da rastlanmaktadir (29). Arap ulkelerindeki Musliman
erkek nufusta %2-12 oraninda oldugu bildirilmistir
(30). Turkiye'de 1924-25 yillarinda hakimden 6zel
izin alma sartina baglanan c¢ok eslilik, 17 Subat 1926
yilinda kabul edilen Medeni Kanun ile yasaklanmistir
(31). iki bin on sekiz yilina ait Tiirkiye Niifus ve Saglik
Arastirmasi'nda halen evli kadinlarin %2’sinin esleri-
nin birden fazla esi oldugu tespit edilmistir (32). Cok
esliligin Dogu Anadolu Bolgesi'nde ve sinir-6tesi veya
sinir evliliklerinin yaygin oldugu Guneydogu Anado-
lu Bolgesinde %10’a kadar yukseldigi bildiriimektedir
(33, 34). Bu calismada esinin baska bir esi daha ol-
dugunu ifade edebilen kadinlarin orani Turkiye ortala-
masilyla benzerdir. Cok egliligin, erkek cocuk arayist,
gocuk sayisini artirma, yeni akrabaliklar kurarak gug
ve iktidarini pekistirmek, kan davasini ¢ozmek, dlen
esin erkek kardesi ile evlenerek (levirat) bakima ve
ekonomik destege muhtac kadini ve ¢ocuklarinin aile
icinde kalmasini saglamak, genc kadin degis-tokusu
(berdel) yoluyla evlenme c¢aginda olan ancak parasi
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olmayan erkeklerin evlenebilmesinin yolunu agmak,
resmi olarak evlenme yasina erismemis kizlari kuma
olarak “kayit dis1” evlendirerek evlilik yasina dair yasal
engeli asmak gibi bircok sebebi oldugu bildiriimekte-
dir (35). Cok egslilik ve bununla iligkili aile ici iligkiler
kadinin statisini 6nemli 6l¢tide belirleyen, etkile-
yen bir durumdur. Cok eslilik ile kadin istismarinin
i¢ ice gecmis kavramlar olarak karsimiza c¢iktigi, bu
tur evliliklerde aile i¢i siddetin daha yliksek dizeyde
oldugu, fiziksel ve cinsel siddete maruz kalmak, diger
esin gordugi siddete tanik olmak ve bazen de kadin-
larin birbirlerine siddet uygulamasi seklinde durumla-
rin gorulebildigi bildirilmektedir (35). Yasak olmasina
ragmen ulkemizde hala ¢ok eglilik gorulmektedir ve
konunun Uzerinde akademisyenlerce daha ¢ok ¢ali-
siimasina ihtiyag vardir.

Bu calismada 4 ve Ustuinde ¢ocuk sahibi olan kadinla-
rin daha az ¢ocugu olan kadinlara gére 2,4 kat daha
fazla yasam boyu siddet gordugi belirlenmistir. ileri
analizlerde, son bir yilda gorilen siddet ile iliskili tek
parametre 4 ve Ustliinde cocuk sahibi olmak olarak
belirlenmesi distindurictdir. Ustelik son bir yilda 4
ve Ustlinde ¢ocu@a sahip kadinlar, olmayanlara gére
5,2 kat daha fazla siddet gérmustir. Hem yasam boyu
icin hem de son bir yil icinde gorulen siddet ile iliskili
degiskenlerden Odds Orani en yuksek parametre 4
ve Ustlinde ¢cocuk sahibi olmaktir. Calismalar ¢ok co-
cuklu ailelerde ev ici siddetin daha yaygin oldugunu
bildirmektedir (2, 36, 37). Bunun nedeni uzun sure-
dir ¢ok ¢ocuga sahip olmanin yarattigi stresin siddet
riskini artirma olasiligina baglanmistir. Siddet géren
kadin Ureme saghgi ve cocuk sahibi olma ile ilgili ko-
nularda fikrini kolayca paylasamayacagindan isteme-
digi sayida ve ¢ok ¢ocuk sahibi olmus da olabilir. Bu
calisma kesitsel tipte bir arastirma oldugundan, risk
faktorleri ve sonug ayni anda incelenmistir ve sonug-
lar yorumlanirken bu durum g6z 6nunde bulundurul-
malidir. Bagka bir ifade ile ¢ok ¢ocuk sahibi olmak ev
ici siddeti ortaya c¢ikarmis olabilecegi gibi, kadinin ev
ici siddete maruz kalmasi ¢ok sayida ¢ocuk sahibi ol-
masini da beraberinde getirmis olabilir.

Sonug

Kadinin stattistiniin 6nemli belirleyicilerinden biri olan
ev ic¢i siddet ile ilgili olarak, Isparta ilinde evli kadinlar-
da gerceklestirilen toplum tabanli bu calismada, ka-
dinlarin yasam boyu ve son bir yilda maruz kaldiklari
siddet yayginligr Turkiye genelindeki calismalardan
dusutk bulunsa da ¢alismanin yapildigi evrende ev
ici siddet olgusunun var ve devam ettigi yadsinamaz.
Kadinlar siklikla evlendikten sonra ve partnerleri tara-
findan ve siklikla da fiziksel siddete maruz kalmistir.
Ancak duygusal siddet yayginhk olarak neredeyse
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¢ok yakin degerlerle fiziksel siddeti izlemektedir ve
g0z ardi edilemez diizeydedir. Yasal olmamasina rag-
men birden fazla kadinla evlilik arastirma evreninde
de mevcuttur ve bu durumda olan kadinlar daha ¢ok
ev ici siddet gormustur. Cok egslilikle ilgili daha ¢ok
sosyolojik arastirmaya ve onleyici ¢calismalara ihtiyag
bulunmaktadir. Cok ¢cocuk sahibi olmak kadinin siddet
g6rmus olma ihtimalini artiran bir risk faktoradur. Ka-
dinin ¢cocuk sayisi, baska bir ifade ile Greme saghgi
Uzerindeki karar verebilme yetisi kadinin statiistiniin
onemli belirleyicilerindendir. Ka¢ ¢ocuk sahibi olaca-
gina karar veremeyen kadinin statiisi ev i¢i siddetle
birlikte daha fazla zarar gérmektedir.
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Oz

Amac

Bu calismada, otoimmin karaciger hastaliginda
(AILD) belirte¢ olarak total antioksidan durum (TAS),
oksidatif stres indeksi (OSI), total oksidan durum
(TOS), iskemi modifiye albumin (IMA) ve iskemi mo-
difiye albumin oraninin (IMAR) yarari degerlendirildi.

Gerec ve Yontem

Calisma, 22'si otoimmin hepatit (AIH), 32'si primer
biliyer kolanijit (PBC) ve 12'si AIH/PBC ortiisme send-
romu olan toplam 66 AILD hastasi ve 49 saglkl kont-
rol icermekteydi. Serum TAS, TOS ve IMA diizeyleri
analiz edildi. OSI, TOS/TAS olarak hesaplandi ve
IMAR, IMA ve Alb'den tiretildi.

Bulgular

Serum TAS, TOS, OSI, IMA ve IMAR degerleri AILD
grubunda kontrollere gore anlamli olarak daha yuk-
sekti (sirasiyla p=0.004, <0.001, <0.001, <0.001
ve <0.001). AILD'nin éngorilmesi icin TOS, IMA ve

IMAR'In cut-off degerleri sirasiyla 4.1 pmol H202
equiv./L, 0.522 absorbans Unitesi (ABSU) ve 0.520
ABSU’dur. TOS, IMA ve IMAR ig¢in alici isletim karak-
teristik egrilerinin altindaki alan sirasiyla 0.760, 0.830
ve 0.858'dir.

Sonug
Bulgularimiz, AILD'de oksidatif stres varligini ve ayri-
minda ilgili belirteclerin yararini géstermistir.

Anahtar Kelimeler: Otoimmiin karaciger hastaligi,
iskemi modifiye albumin, total antioksidan durum, to-
tal oksidan durum.

Abstract

Objective

Current study evaluated the utility of total antioxidant
status (TAS), oxidative stress index (OSI), total oxi-
dant status (TOS), ischemia-modified albumin (IMA),
and ischemia-modified albumin ratio (IMAR) as mar-
kers in autoimmune liver disease (AILD).
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Material and Methods

The study included a total of 66 AILD patients, 22 with
autoimmune hepatitis (AlH), 32 with primary biliary
cholangitis (PBC), and 12 with AIH/PBC overlap sy-
ndrome, and 49 healthy controls. Serum TAS, TOS,
and IMA levels were analyzed. OSI| was calculated as
TOS/TAS and IMAR was derived from IMA and Alb.

Results

Serum TAS, OSI, TOS, IMA, and IMAR values were
found to be significantly higher in the AILD group com-
pared to controls (p=0.004, <0.001, <0.001, <0.001,
and <0.001, respectively). Cut-off values of TOS,
IMA, and IMAR for the prediction of AILD were 4.1

Introduction

Major autoimmune liver diseases (AILDs) are autoim-
mune hepatitis (AIH), primary biliary cholangitis (PBC),
primary sclerosing cholangitis (PSC), and immuno-
globulin G4 (IgG4)-related cholangitis (1,2). In addi-
tion to these major groups, some patients diagnosed
with AILD exhibit signs characteristic of different AILD
subtypes, which is referred to as overlap syndrome
(3). AILD, which most commonly presents as AlH and
PBC (4), is characterized by self-perpetuating inflam-
mation of the liver with no recognized cause (5). Per-
sistent liver damage seen in these chronic diseases
causes sustained inflammation, proliferation of cells,
and accumulation of extracellular matrix proteins from
portal myofibroblasts and hepatic stellate cells. If left
untreated, liver function loss and cirrhosis are inevita-
ble (4,6). Diagnosis of AILD requires a combination of
clinical, laboratory, and pathological criteria (7). How-
ever, there are no disease-specific clinical features,
and autoantibodies are not disease-specific in many
cases (8,9). Atypical liver histology also makes diag-
nosis difficult (10,11).

The pathophysiological processes triggering the pro-
gression from first autoimmune attack of AILD to the
fibrosis development and eventually cirrhosis and
liver failure have not been fully elucidated (12-14).
Oxidative injury has been proposed to take part in
the pathogenesis of acute and chronic forms of liver
disease in animal models, as well as in chronic liver
diseases (CLDs) in humans such as alcoholic liver
disease and viral hepatitis (15-17). Not many studies
have examined the presence of oxidative stress in the
various subgroups of AILD and overlap syndrome,
and these were limited to the evaluation of individual
markers (18,19).
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pmol H202 equiv./L, 0.522 absorbance unit (ABSU),
and 0.520 ABSU, respectively. Area under the recei-
ver operating characteristic curves for TOS, IMA, and
IMAR was 0.760, 0.830, and 0.858, respectively.

Conclusion

Our findings demonstrated the presence of oxidative
stress in AILD and the utility of the related markers for
its differentiation.

Keywords: Autoimmune liver disease, ischemia-mo-
dified albumin, total antioxidant status, total oxidant
status

The current study aims to evaluate various parame-
ters of antioxidant defense and oxidative damage in
AILD to determine their relationship with the patho-
physiology of the disease. For this purpose, we in-
vestigated total antioxidant status (TAS), total oxidant
status (TOS), oxidative stress index (OSI), isch-
emia-modified albumin (IMA), and ischemia-modified
albumin ratio (IMAR) in AIH, PBC, and AIH/PBC over-
lap syndrome. As far as we know, our study presents
the first analysis of TAS, TOS, OSI, IMA, and IMAR
in AILD.

Materials And Methods

Subjects

A total of 66 AILD patients (22 with AlH, 32 with PBC,
and 12 with AIH/PBC overlap syndrome) who were
followed up in the AILD outpatient clinic of the De-
partment of Gastroenterology were recruited. All par-
ticipants were over 18 years of age and diagnosis
was based on clinical, serological, endoscopic, and
histological criteria. Those with other causes of hepa-
titis or cholestasis, hemochromatosis, or Wilson's dis-
ease were excluded from the study. Mean follow-up
of the AIH, PBC, and AIH/PBC overlap syndrome pa-
tients were 87.6 +57.2, 140.5 + 90.1, and 97.6 £ 69.1
months, respectively. Seven of the patients had family
history of AILD and 10 patients had cirrhosis. Treat-
ment regimens consisted of azathioprine and low-
dose steroid therapy for AIH, ursodeoxycholic acid
therapy for PBC, and azathioprine, low-dose steroid,
and ursodeoxycholic acid therapy for AIH/PBC over-
lap syndrome. Treatment response was monitored
by ensuring liver enzymes were within the reference
ranges.

A control group consisting of 49 healthy age- and
sex-matched individuals was also recruited. The in-



dividuals in the control group were not pregnant, had
no known diseases such as chronic kidney disease,
liver disease, cancer, or diabetes mellitus, and had no
known history of chronic alcohol use.

Patients and controls did not take antioxidant supple-
ments for at least two months prior to enrollment.

Sample Collection And Preparation

The study protocol was approved by the local ethics
committee and each participant provided written in-
formed consent in accordance with the Declaration of
Helsinki and the principles of Good Clinical Practice. A
blood sample was collected from each participant into
a clot-activating tube containing gel separator (Ref No:
367955; BD Vacutainer® SST Il Advance tube, 5 mL,
13x100 mm, NJ, USA). Serum was separated by cen-
trifugation for 10 minutes at 1,500 x g within 1hour of
blood sampling. Serum specimens were aliquoted and
stored at—80 °C until measurement of TAS, TOS, IMA,
albumin (Alb), lactate dehydrogenase (LDH), alka-
line phosphatase (ALP), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total bilirubin
(TBiIl), direct bilirubin (DBIl), and 25-hydroxyvitamin D
(25[0OH]D). TAS, TOS, IMA, and Alb levels were ana-
lyzed in both the AILD group and controls. In addition,
LDH, ALP, AST, ALT, TBil, DBil, and 25(OH)D parame-
ters were analyzed in the AILD group.

Laboratory Assays

Serum Alb, LDH, ALP, AST, ALT, TBil, DBIl, and
25(0OH)D parameters were analyzed by an automated
procedure (Architect C16000 clinical chemistry, and
Architect i2000SR immunoassay, Abbott, IL, USA).

A method developed by Erel was implemented to
determine serum TAS levels (20). According to this
method, the most potent free radical, hydroxyl radi-
cal, is generated by mixing a solution of ferrous ion
(reagent 1) with hydrogen peroxide (reagent 2) to cre-
ate a Fenton reaction. The antioxidant effect of the
analyzed specimen against the free radical reactions
commenced by the produced hydroxyl radical is then
measured.

Serum TOS levels were assessed using another
method, also developed by Erel (21). Method is based
on oxidation of ferrous ion to ferric ion by oxidants
in the sample in a reaction medium containing abun-
dant glycerol molecules that enhance the oxidation
reaction. In the acidic medium, these ferric ions form
a colored complex with xylenol orange that is mea-
sured spectrophotometrically to determine the overall
amount of oxidant molecule present in the specimen.
OSl was calculated as follows: OSI = (TOS / TAS) x
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100. Calculation requires the conversion of TAS result
unit from mmol Trolox equiv./L to umol Trolox equiv./L.
Serum IMA levels were analyzed spectrophotomet-
rically at 470 nm using the cobalt-binding assay de-
scribed by Bar-Or (22).

IMAR is used in order to eliminate the impact of al-
bumin concentration on IMA results. In an attempt to
correct the IMA values for serum albumin levels, the
following formula was applied: (individual serum Alb /
median Alb in population) x IMA value (23).

Statistical Analysis

The SPSS version 25 software package (SPSS Inc.,
Chicago, USA) was the software of choice for statis-
tical analyses performed. Normality of the data dis-
tributions was analyzed using Shapiro—Wilk test. For
normally distributed data, statistical differences be-
tween the groups were evaluated using parametric
tests (independent-samples t-test); non-normally dis-
tributed data were evaluated with nonparametric tests
(Mann—Whitney U). The results were given as mean +
standard deviation or median and interquartile range.
Receiver operating characteristic (ROC) curve anal-
yses were performed to determine diagnostic cut-off
values and their sensitivity, specificity, and area under
curve (AUC) values. For normally distributed data,
correlations were evaluated by Pearson's correlation
coefficient; Spearman rank correlation coefficient was
used for non-normally distributed data. A p value of
<0.05 was considered significant.

Ethical Considerations
Local ethics committee approved the study (Resolu-
tion Number 2019/17-3, dated November 13, 2019).

Results

Table 1 shows the demographic characteristics and
oxidative stress/antioxidant status markers serum lev-
els in the AILD and control groups. No significant dif-
ference was found in age or sex between the groups.
Serum TAS, TOS, OSI, IMA, and IMAR levels were
found to be significantly higher in the AILD group com-
pared to controls.

Levels of oxidative stress/antioxidant markers in the
AILD subgroups are presented in Table 2. TAS, TOS,
OSl, IMA, and IMAR levels were significantly higher
in the AIH and PBC subgroups compared to controls.
TOS, IMA, and IMAR levels were significantly higher
in AIH/PBC overlap syndrome than in controls. TAS
and OSl values were also higher in patients with AIH/
PBC overlap syndrome, but the differences were not
significant.
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Figure 1

Receiver operating characteristic curves of total
oxidative status (TOS), oxidative stress index (OSI),
ischemia-modified albumin (IMA), and ischemia-
modified albumin ratio (IMAR) to examine their
discriminative value in the assessment of autoimmune
liver disease.

Table 1

AILD and control groups.

Oxidative Status In Autoimmune Liver Disease

Serum median LDH, ALP, AST, ALT, TBil, DBIl, 25
(OH) D levels in the AILD group were 200.0 (183.0-
225.0, IQR) U/L, 106.0 (72.8-157.8) U/L, 27.0 (20.3
-35.0) U/L, 25.0 (18.3-38.8) U/L, 0.70 (0.50-1.00) mg/
dL, 0.30 (0.20-0.40) mg/dL, and 18.1 (9.5-31.1) ng/
mL, respectively. Correlations between serum oxida-
tive stress markers and serum analytes are shown
in Table 3. TOS and OSI were correlated with LDH.
IMA was correlated with ALP, AST, ALT, TBil, DBIl, and
25(0OH)D, while IMAR was correlated with ALP, AST,
and DBil.

The diagnostic capacities of the oxidative stress
markers were evaluated using ROC curve analysis
(Figure 1). Based on the interpretation of AUC pro-
posed by Hosmer and Lemeshow (24), AUC values
indicated acceptable discrimination between AILD
patients and healthy controls for TOS and excellent
discrimination by IMA and IMAR. Cut-off values and
diagnostic performance characteristics of TOS, OSlI,
IMA, and IMAR for the discrimination of AILD from the
healthy controls are presented in Table 4. ROC curve
analysis showed that the optimal cut-off values for the
prediction of AILD were 4.1 pmol H202 equiv./L for
TOS, 0.522 ABSU for IMA, and 0.520 ABSU for IMAR.

Demographic characteristics and oxidative stress/antioxidant status marker levels in the

Control group

Parameter AILD group (n=66) (n=49) p
Age, years 56.2+12.4 51.6+125 0.054
mean = SD
Sex, F/IM 59/7 43/6 1.000
Primary diagnosis

Autoimmune Hepatitis, n (%) 22 (33.3)

Primary Biliary Cholangitis, n (%) 32 (48.5)

AIH/IPBC Overlap Syndrome, n (%) 12 (18.2)
TAS, mmol Trolox equiv./L 1.80 + 0.20 1.68 +0.24 0.004
mean £ SD
TOS, ymol H202 equiv./L
median (IQR) 5.05 (4.04-6.73) 3.78 (3.09-4.15) <0.001
OSiI, arbitrary unit
median (IOR) 0.29 (0.22-0.37) 0.22 (0.19-0.26) <0.001
Ll ul S 0.575 +0.139 0.423 + 0.084 <0.001
mean + SD
IMAR, ABSU
median (IOR) 0.591 (0.516-0.645) 0.413 (0.367-0.491) <0.001

Abbr: AILD, autoimmune liver disease; AlH, autoimmune hepatitis; PBC, primary biliary cholangitis; TAS, total anti-oxidative sta-
tus; TOS, total oxidative status; OSI, oxidative stress index; IMA, ischemia-modified albumin; IMAR, ischemia-modified albumin
ratio; ABSU, absorbance unit; SD, standard deviation; IQR, interquartile range (25th—75th percentile).
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Table 2 Oxidative stress/antioxidant status marker levels in the AILD subgroups and control group

Parameter Autoimmune Primary Biliary AIH/IPBC Overlap Control arou
Hepatitis Cholangitis Syndrome group P
TAS, mmol 0.012*
Trolox equiv./L 1.83+0.23 1.79 £ 0.20 1.76 £0.18 1.68 £ 0.24 0.026"
mean + SD 0.288*
TOS, pmol H202 4.92 (3.84- 0.001*
equiv./L ’ 9 00') 5.14 (4.17-6.49) 5.06 (4.05-6.46) 3.78 (3.09-4.15) <0.0017
median (IQR) ’ 0.006*
0.022*
osl 0.24 (0.22- a
median (IOR) 0.51) 0.31 (0.22-0.35) 0.28 (0.21-0.39) 0.22 (0.19-0.26) 0.001
0.053*
<0.001*
IMA, ABSU 0.559 +0.131 0.590 + 0.140 0.560 + 0.159 0.423 + 0.084 <0.001"
mean = SD
0.013*
<0.001*
IMA.R’ ABSU 0.582 (0.506- 0.600 (0.523-0.660) | 0.553 (0.485-0.662) | 0.413 (0.367-0.491) | <0.001'
median (IQR) 0.623) <0.001¢

*Autoimmune hepatitis vs. control group; TPrimary biliary cholangitis vs. control group; ¥ AIH/PBC overlap syndrome vs. control
group.Abbr: AILD, autoimmune liver disease; TAS, total anti-oxidative status; TOS, total oxidative status, OSI, oxidative stress

index; IMA, ischemia-modified albumin; IMAR, ischemia-modified albumin ratio; ABSU, absorbance unit SD, standard deviation;
IQR, interquartile range (25th—75th percentile).

Table 3 Correlations between serum analytes and oxidative stress markers.

Parameter TOS osl IMA IMAR
r p r p r p r p

LDH 0.302 0.003* 0.279 0.006* 0.103 0.317 0.118 0.253
ALP 0.080 0.402 0.460 0.629 0.280 0.003* 0.258 0.006*
AST 0.151 0.111 0.111 0.244 0.227 0.016* 0.200 0.034*
ALT 0.032 0.739 -0.003 0.976 0.190 0.044* 0.171 0.070
TBiIl 0.173 0.082 0.136 0.174 0.199 0.045* 0.171 0.086
DBiIl 0.085 0.403 0.039 0.705 0.336 0.001* 0.296 0.003*
25(0OH)D 0.010 0.938 -0.007 0.959 -0.256 0.043* -0.223 0.078

Abbr: TOS, total oxidative status, OSI, oxidative stress index; IMA, ischemia-modified albumin; IMAR, ischemia-modified albu-
min ratio; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; AST, aspartate aminotransferase; ALT, alanine aminotrans-
ferase; TBIl, total bilirubin; DBIl, direct bilirubin; 25(OH)D, 25-hydroxyvitamin D.
*Statistically significant parameters (p<0.05).
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Table 4

Oxidative Status In Autoimmune Liver Disease

Cut-off values and diagnostic performance characteristics of oxidative stress markers in the
differential diagnosis of the AILD group from healthy controls.

Parameter Cut-off value | Sensitivity (%) | Specificity (%) AUC (95% Cl) p value
Zc?j\'l_;‘l_mo' H202 >4.1 712 75.6 0.760 (0.671-0.834) | <0.001
osl >0.289 53.0 83.7 0.692 (0.599-0.775) <0.001
IMA, ABSU >0.522 71.2 89.8 0.830 (0.749-0.894) <0.001
IMAR, ABSU >0.520 74.2 89.8 0.858 (0.781-0.916) <0.001

Abbr: AILD, autoimmune liver disease; TOS, total oxidative status, OSlI, oxidative stress index; IMA, ischemia-modified albumin;
IMAR, ischemia-modified albumin ratio; ABSU, absorbance unit; AUC, area under curve; Cl, confidence interval.

Discussion

The major finding from the present study is that oxida-
tive stress markers were elevated in AILD patients. To
our knowledge these are the first data on TAS, TOS,
OSl, IMA, and IMAR in AILD.

Previous studies in patients with AILD investigated
individual oxidative stress parameters such as GSH
status and lipid peroxidation products, or accumu-
lation of intrahepatic 3-nitrotyrosine (18,19,25,26).
Pemberton et al. reported increased plasma and urine
levels of 8-isoprostane, a lipid peroxidation marker,
and increased plasma malondialdehyde, another lip-
id peroxidation marker, in type | AIH patients (18). In
a study of 47 patients, Beyazit et al. determined that
serum nitric oxide levels were associated with the his-
tological severity of AIH (19). Similar to Pemerton’s
findings, Aboutwerat et al. also observed elevated
urine and plasma 8-isoprostane and plasma malondi-
aldehyde levels in 41 PBC patients (25). Although we
evaluated different parameters in the present study,
our conclusion was consistent with the studies above.

Reactive oxygen species (ROS) occur normally in
all cells and tissues at relatively low levels, acting as
messengers in signal transduction pathways and con-
tributing to regulatory processes such as cell prolifer-
ation, oncogene expression, and calcium homeosta-
sis (27). However, ROS are highly reactive molecules
that overwhelm the antioxidant protective systems
when produced in excess and consequently damage
cell membranes, disturb mitochondrial function, mod-
ify expression of genes, lead to apoptosis or necrosis
of liver cells, and promote hepatic fibrosis in CLDs
(28,29). ROS can increase existing hepatic fibrosis by
activating stellate cells in liver; furthermore, reactive
nitrogen species (RNS) can promote apoptosis and
hepatocyte loss. Subsequently, fresh ROS and RNS
are produced by hepatocyte death, Kupffer cell acti-
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vation, and the transformation of hepatic stellate cells
to myofibroblasts, resulting in self-amplification loops
(29). In the present study, the higher oxidative stress
marker levels in AILD patient group compared to con-
trol group suggest that similar mechanisms may take
place in AILD, the pathophysiology of which is still not
fully understood.

As measuring the separate oxidant effect of each dif-
ferent molecule is impractical, we evaluated their cu-
mulative oxidant effects using the TOS assay devel-
oped by Erel. This method, the main components of
which are hydrogen peroxide and lipid hydroperoxide,
is fast, easy, stable, reliable, sensitive, and has high
linearity (21). TOS has been used as an oxidative
stress marker in various pathologies ranging from ac-
tive pulmonary tuberculosis to necrotizing enterocoli-
tis (30,31). Our study is the first to investigate TOS in
AILD and showed that AILD patients have higher TOS
compared to healthy controls.

Previous studies have suggested that OSI, which
was developed to more clearly define the imbalance
between oxidants and antioxidants, may be a useful
parameter in the determination of oxidative stress.
Previous studies utilized OSI as a marker of oxidative
stress and oxidant-antioxidant imbalance in patients
with hepatitis B (32), as well as non-alcoholic fatty liv-
er (NAFLD) (33), and experimental liver fibrosis (34).
Like TOS, OSI has not been studied previously in
AILD. Together with our TOS results, our findings of
higher OSI in AILD patients support the role oxidative
stress plays in AILD pathophysiology.

Conditions such as ischemia/hypoxia, acidosis, and
free radicals result in ROS production which can re-
duce the ability of the albumin N-terminus to bind
with transition metals such as cobalt. This modified
albumin is referred to as IMA (35). In recent years,
increased IMA levels have been reported in several



chronic illnesses such as diabetes, hyperlipidemia,
chronic kidney disease, obesity, and especially isch-
emic heart disease (36,37,38,39). In addition, a few
studies have investigated IMA levels in CLD. Cakir et
al. evaluated IMA and IMAR in pediatric patients with
CLD and reported that IMA levels were correlated with
Child-Pugh criteria, disease severity, and liver fibrosis
(40). Kumar et al. suggested that IMA could be used
as a marker to evaluate disease severity and progno-
sis of CLD (41). We observed an increase in IMA in
our AILD group consistent with those in TOS and OSI.
As the IMA method is based on albumin binding of
cobalt, we also calculated IMAR to avoid the effect
of interindividual variations in albumin level on IMA
results. As in other oxidative stress markers in this
study, levels of IMAR were significantly higher in AILD
patients.

The fact that all the oxidative stress markers we an-
alyzed were high in AIH and PBC subgroups support
the usefulness of TOS, OSI, IMA, and IMAR in dif-
ferentiating these subgroups from the normal popu-
lation. Our results suggest that only TOS, IMA, and
IMAR can be used as markers in AIH/PBC overlap
syndrome.

In the present study, TAS levels were found to be
higher in AILD patients compared to controls. Some
previous studies present TAS data that conflict with
our results. Horoz et al. reported lower levels of TAS
in patients with NAFLD compared to controls (42).
Sen et al. detected no difference in TAS levels be-
tween controls and patients with inactive hepatitis B,
whereas chronic hepatitis B patients had lower TAS
than controls (43). However, other studies in the liter-
ature are consistent with the results of our research.
Selek et al. reported that serum TAS concentrations
were higher in patients with obsessive-compulsive
disorder (OCD) in their study based on literature sug-
gesting the role of free radicals in OCD (44). They
suggested that this may be due to a reactive increase
in defense mechanisms. Another argument is that an-
tioxidants are not always the “good guys,” which is
supported by evidence of higher antioxidant levels in
certain diseases, such as polycystic ovary syndrome
(45). An alternative explanation is that TAS levels in
our patients were influenced by their treatment regi-
mens; for example, ursodeoxycholic acid has antiox-
idant properties.

We also determined that serum analytes used in the
laboratory assessment of AILD were correlated with
TOS, OSlI, IMA, and IMAR. In addition, the negative
correlation between 25(0OH)D and IMA was also a
noteworthy finding. Vitamin D deficiency plays a key
role in many diseases ranging from cancer to auto-
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immune disease, but very little is known with regards
to the role of 25(OH)D in AILD (46). It has been pro-
posed that 25(OH)D is associated with severe fibrosis
and inflammation in AIH (47), and one of the mech-
anisms by which reduced 25(OH)D level may cause
these consequences is elevated ROS levels. Findings
related to 25(OH)D supplementation and reduced se-
rum MDA levels in CLD also indicate the need for fur-
ther research into the link between AILD, 25(0OH)D,
and oxidative stress (48).

In terms of the utility of oxidative stress markers to
differentiate patients with AILD from the healthy popu-
lation, we determined that a TOS value above 4.1 was
an acceptable marker for AILD (AUC=0.760, 71.2%
sensitivity, 75.6% specificity). Furthermore, IMA above
0.522 (AUC=0.830, 71.2% sensitivity, 89.8% specific-
ity) and IMAR above 0.520 (AUC=0.858, 74.2% sen-
sitivity, 89.8% specificity) were both excellent markers
for AILD.

This study has certain limitations. Firstly, the AILD pa-
tient group was relatively small. In addition, our anal-
ysis was based on a single measurement instead of
serial analyses, and LDH, ALP, AST, ALT, TBil, DBIl,
and 25(0OH)D were assessed only in the AILD group.

Conclusion

Consequently, we present the first evaluation of
TAS, TOS, OSI, IMA, and IMAR in AILD. Our find-
ings demonstrated the presence of oxidative stress
in AILD and the usefulness of these parameters as
markers for the differentiation of these patients.
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Amac

Bu calismada “Bir Toplum Sagligi Merkezi Boélgesin-
de Nikotin Bagimhligi ve Etkili Faktérler Projesi” kap-
saminda alti aylik sirecte Karabik Toplum Sagligi
Merkezinde (TSM) yapilan arastirmanin sonuglari,
nikotin bagimlilik duzeyleri ve bagimlilik tizerinde et-
kili faktorler incelenmistir.

Gerec ve Yontem

Bu calisma Kasim-2019 ve Nisan-2020 yillari ara-
sinda alti aylik sirecte Karabiik Toplum Saghgr Mer-
kezinde (TSM) ydrutalmistir. Calismaya 302 Kkisi
katiimistir. Bireylere basvuru esnasinda bazi sos-
yodemografik 6zelliklerini, arastiran bir anket ve Fa-
gerstrom Nikotin Bagimlilik Testi (FNBT) uygulanmis-
tir. Elde edilen toplam puanlara gére nikotin bagimhlik
dizeyi, dusik (0-3 puan), orta (4-6 puan) ve yuksek
(=7 puan) seklinde ¢ grupta derecelendirilmistir. An-
ketlerden elde edilen verilerin istatistiksel analizleri
Statistical Package for Social Sciences version 24.0
(IBM Corp., Armonk, NY, ABD) kullanilarak yapilmis-
tir. Olcuimle elde edilen degiskenler icin ortalama ve
standart sapma, sayimla elde edilen veriler icin sayi
ve ylzde dagilimlari verilmistir. Nitel degiskenlerin
gruplar arasi karsilastiriimasinda Pearson ki-kare
testi kullaniimistir. Olgiim degerleri korelasyon Pe-
arson Korelasyon testi ile incelenmistir. istatistiksel

anlamhlik diizeyi %95 guven araligi ve %5 hata payi
dikkate alinarak p<0,05 olarak kabul edilmistir.

Bulgular

Arastirma grubunun yas ortalamasi 39.7+12.2 yildir
ve %61.6's1 (n:186) erkektir. Fagerstrom testi sonuc-
larina goére, sigara icenlerin %70.9'u 5 ve Uzerinde
puan almistir. Erkek ve kadin bireyler arasinda niko-
tin bagimhhk siddeti acisindan, erkeklerde bagimli-
lik dizeyi rakamsal olarak yiksek olmakla birlikte,
istatistiksel anlamli bir farklilik bulunmamistir. Bekar
kisilerdeki orta ve yiiksek diizeydeki bagimllik ora-
ninin (%90.6) evli kisilerdeki bagimlilik oranina gore
(%77.9) daha yuksek oldugu gozlenmistir. Egitim
durumu yiksek kisilerde sigara bagimlilik dizeyinin
istatistiksel anlamli olmamakla birlikte, sayisal olarak
daha dusiik oldugu tespit edilmistir. istatistiksel olma-
makla birlikte; hi¢c alkol kullanmayan gruptaki birey
sayllari her t¢ bagimhlik diizeyinde de fazladir. Fa-
gestrom toplam skorunun BKi ile pozitif ydnde zayif
bir iliskisi tespit edilmistir.

Sonug

Calismada elde edilen bulgular degerlendirildiginde
genel sosyodemografik 6zelliklerle birlikte glintin ilk
sigarasl, sigara icme suresi, gunlik sigara sayisi, sa-
bah fazla sigara icme ve yatan hasta da olsa sigara
icecegini dusiinme gibi faktérlerin bagimlilik seviyesi-
ne etki ettigi tespit edilmistir.
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Abstract

Objective

In this study, the results of a six-month study condu-
cted at the Karabuk Community Health Center (TSM)
within the scope of the "Nicotine Addiction and Effe-
ctive Factors Project in a Community Health Center
Region", nicotine addiction levels and factors affec-
ting addiction were examined.

Materials and Methods

This study was conducted in Karabik Community
Health Center (TSM) for a period of six months
between November-2019 and April-2020.302 peop-
le participated in the study. A questionnaire and the
Fagerstrom Nicotine Dependence Test (FNBT) were
applied to the individuals during their application.
According to the total scores obtained, nicotine ad-
diction level was graded in three groups as low (0-3
points), medium (4-6 points) and high (7 points). Sta-
tistical analysis of the data obtained from the surveys
was performed using the Statistical Package for So-
cial Sciences version 24.0 (IBM Corp., Armonk, NY,
USA). Mean and standard deviation are given for the
variables obtained by measurement, and number
and percentage distributions for the data obtained
by counting. Pearson's chi-square test was used to
compare qualitative variables between groups.Corre-
lation of the measurement values was examined by

Giris

Tatan, gunuimuizde tek basina dinyadaki dnlenebi-
lir 6lum nedenleri arasinda ilk sirada yer almaktadir.
Dinya Saglk Orgiitirniin (DSO) tahminlerine gore,
sigara i¢iminin devam etmesi durumunda, icinde bu-
lundugumuz yizyilda bir milyar insanin yasami tehdit
altina girecektir (1). Sigara icme aliskanhi@i Turkiye'de
giderek artmakta olup; 18 yas Uzeri eriskinlerde siga-
ra icme orani erkeklerde %52 bayanlarda %17 olarak
bildirilmistir (1). Tum diinyada ve tlkemizde 15 yasin
Uzerindeki nifusun yaklasik %45’inin ciddi derecede
sigara bagimhisi oldugu varsayimi, sigara kullanimi-
nin dzellikle geng nifus agisindan olduk¢a 6nemli bir
saglik problemi oldugunu gostermektedir (2). Tuketi-
mi serbest olan standart sigaralar, tatiin tuketiminin
en yaygin seklidir.

Alinan herhangi bir maddeye uzun sureli fiziksel ve
ruhsal ihtiya¢ duyan kisinin; hayatinin kotliye gitmesi
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Pearson Correlation test. The statistical significance
level was accepted as p <0.05, considering the 95%
confidence interval and 5% margin of error.

Discussion

The average age of the study group is 39.7 + 12.2 ye-
ars and 61.6% (n: 186) of them are male. According
to the Fagerstrom test results, 70.9% of smokers got
5 or more points. In terms of the severity of nicoti-
ne addiction between males and females, although
the addiction level in males is numerically higher, no
statistically significant difference was found. It was
observed that the middle and high level of dependen-
cy rate in single people (90.6%) was higher than the
addiction rate in married people (77.9%). Although it
was not statistically significant, the level of cigarette
addiction was found to be numerically lower in indi-
viduals with a high level of education. Although not
statistically; The number of individuals in the group
that does not use alcohol is high in all three addiction
levels. A weak positive correlation of Fagestrom total
score with BMI was detected.

Results

When the findings obtained in the study were eva-
luated, it was determined that factors such as the
first cigarette of the day, the duration of smoking, the
number of daily cigarettes, excessive smoking in the
morning, and the thought of smoking, even if it was
an inpatient, had an effect on the level of addiction.

Keywords: Addiction, fagerstrom, nicotine, cigarette

seklinde kendini gosteren madde kullanimi hastaligi-
na madde bagimliligi denilmektedir. Bu teshisi yap-
mak i¢cin maddenin uzun sdreli kullanimi, maddeye
karsi tolerans gelismesi, kaygl, titreme, uykusuzluk ve
huzursuzluk gibi semptomlar i¢in maddeye ihtiya¢ du-
yulmasi gerekir (3). Aile yapisi, insan yasaminin kritik
doénemleri, ekonomik kosullar, yasananlari unutma
istegi, yanlis rol model secimi ve genetik faktorlerin
bagimlilik diizeyinde etkili oldugu bilinmektedir (4).

Sigara dumani toksik, sitotoksik veya kanserojen ¢ok
fazla molekiil igerir (5,6). icilen her sigara ile birlikte
viicuda yaklasik 2-3 mg nikotin ve 20-30 ml karbon-
monoksit (CO) girer ki bu maddeler de bagimlilik olus-
masinda en etkili faktorlerdir (7).

Nikotin, vazokonstruktor etkisi ile dokulardaki kan aki-
mini azaltarak; mikrovaskuler tikanmalara ve doku
iskemisine yol acar. Karbonmonoksit de hiicresel di-
zeyde oksijen transportunu bozar (8). Bagimlilik son-



rasi karsilasilan bu maddelerle uzun streli maruziyet
sonucunda ciddi saglik sorunlari yasanmaktir (9).
Ayni zamanda nikotin bagimliligi, bir¢ok kronik hasta-
hkla da iligkilidir (10).

Bu calisma ile; kisilerin nikotin bagimlilik duzeyleri-
ni ve bagimlilik Gzerine etkili faktorleri tespit etmek
amagclanmistir.

Gerec ve YOontem

Calisma; Kasim-2019 Nisan-2020 yillar arasinda alti
aylik strecte Karabik Toplum Saghgr Merkezinde
(TSM) yarutulmastir. Karabik TSM sigara birakma
poliklinigi, randevulu olarak ¢alismakta olup; haftanin
bir gini hasta kabul etmektedir. Bu dénemde ilgili po-
liklinige randevulu olarak gelen ve calismaya katilma-
y1 kendi istegi ile kabul eden hastalar dahil edilmistir.
18 yas altindaki hastalar ve yabanci uyruklu olanlar
dislanmistir. Toplam basvuru sayisi 423 kisi olup; ¢ca-
lisma grubunda 302 kisi anketi yanitlamistir. Calisma-
ya katilim orani %71.39 olarak bulunmustur.

Calisma 6ncesi, T.C. Karabiik Universitesi Girisimsel
Olmayan Klinik Arastirmalar etik kurulundan 2019/6
karar numarasi ile onay alinmistir. Calismanin yuru-
tilmesi asamasinda; T.C. Karabik Valiligi il Saghk
Madurlugiu tarafindan (98024045-604.01.02) arastir-
ma izni verilmigtir.

Bireylere basvuru esnasinda bazi sosyodemografik

Ozelliklerini arastiran bir anket uygulanmistir. Calis-
mada kullanilan Fagerstrom Nikotin Bagimlihk Testi

Tablo 1 Sigara kullananlarin Fagestrom skorlari

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

(FNBT); ilk kez Fagerstrom tarafindan 1978 yilinda
ortaya konmus; 1991'de Heatherton ve ark.bugtinki
seklini vermistir (11). Testin Turkge gegcerlilik glveni-
lirligi ise, Uysal ve arkadaslar tarafindan gercekles-
tirilmistir (12). FBNT alti sorudan olugsmakta olup her
soruya farkli puan verilmektedir. Elde edilen toplam
puanlara gore nikotin bagimlilik duzeyi, dusuk (0-3
puan), orta (4-6 puan) ve yiksek (=7 puan) seklinde
Uc grupta derecelendiriimektedir.

Anketlerden elde edilen verilerin istatistiksel analizleri
Statistical Package for Social Sciences version 24.0
(IBM Corp.; Armonk, NY, ABD) kullanilarak yapilmis-
tir. Olgiimle elde edilen degiskenler icin ortalama ve
standart sapma, sayimla elde edilen veriler i¢in sayi
ve yuzde dagilimlari verilmistir. Nitel degiskenlerin
gruplar arasi karsilastiriimasinda Pearson ki-kare tes-
ti kullaniimistir. Olgiim degerleri arasinda korelasyon
Pearson Korelasyon testi ile incelenmistir. istatistiksel
anlamlilik duizeyi %95 guven araligi ve %5 hata payi
dikkate alinarak p<0.05 olarak kabul edilmistir.

Bulgular

Arastirma grubunun yas ortalamasi 39.7+12.2 yil-
dir ve %61.6's1 (n:186) erkektir. %73.2'si (n:221) il
merkezinde, %25.2'si (n:76) ilce merkezinde ika-
met etmektedir. Evlilerin sikligi %68.9 (n:208) iken,
%35.4°0 (n:107) lise, %28.8'i (n:87) Universite mezu-
nudur. Calisma 6ykisl sorgulandiginda %62.9'unun
(n:190) cahlistigr goéralmustur. Tim grubun is kolu in-
celendiginde %22.2'sinin (n:67) memur, %17.2'sinin
(n:52) is¢i, %43.0'Inin (n:130) serbest meslek sahibi

Fagestrom Skoru % Kumdilatif %
0 2.0 2.0
1 23 7.6 9.6
2 15 5.0 14.6
3 17 5.6 20.2
4 27 8.9 29.1
5 56 18.5 47.7
6 39 12.9 60.6
7 44 14.6 75.2
8 35 11.6 86.8
9 25 8.3 95.0
10 15 5.0 100.0
Toplam 302 100.0
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Tablo 2 Arastirma grubunun nikotin bagimlilik diizeylerine bazi 6zelliklerin etkisi

Dusiik bagimli (n:255)

Orta bagiml (n:145)

Yiiksek bagimli (n:62)

ai 2
Degisken n (%) n (%) n (%) X p
Cinsiyet
Kadin 27 (23.3) 46 (39.7) 43 (37.1)
Erkek 34 (18.3) 76 (40.9) 76 (40.9) e e
Yas
20 ve alti 3(21.4) 7 (50.0) 4(28.6)
21-30 13 (20.3) 27 (42.2) 24 (37.5)
31-40 19 (20.9) 34 (37.4) 38 (41.8) 2193 | 0.975
41-50 17 (22.4) 30 (39.5) 29 (38.2)
51 ve {izeri 9 (15.8) 24 (42.1) 119 (42.1)
Medeni durum
Evli 46 (22.1) 80 (38.5) 82 (39.4)
Bekar 13 (9.4) 39 (28.3) 86 (62.3)
Bosanmig-dul 2 (25.0) 3(37.5) 8(37.5) 2:380 0.667
ikamet yeri
il merkez 47 (21.3) 92 (41.6) 82 (37.1)
ile-koy-kasaba 14 (17.3) 30 (37.0) 37 (45.7) el I
Egitim durumu
Lise 6ncesi 19 (19.4) 42 (42.9) 37 (37.8)
Lise ve sonrasi 61 (20.6) 80 (39.2) 82 (40.2) 0365 | 0.833
Calisma durumu
Evet 39 (20.5) 78 (41.1) 73 (38.4)
Hayir 22 (19.6) 44 (39.3) 46 (41.1) 0207 | 0.902
is memnuniyeti
Evet 35 (20.2) 70 (40.5) 68 (39.3)
Hayir 5 (25.0) 10 (50.0) 5 (25.0) 1.560 | 0.458
Fazla Mesai
Evet 29 (21.3) 58 (42.6) 49 (36.0.)
Hayir 11 (19.3) 22 (38.6) 24 (42.1) BE=D | ey
is kolu
Memur 15 (22.4) 28 (41.8) 24 (35.8)
isci 10 (19.2) 25 (48.1) 17 (32.7)
Diger 24 (18.5) 50 (38.5) 56 (43.1) 2447 | 0.654
Ekonomik durum
Dusik 11 (16.7) 29 (43.9) 26 (39.4)
Orta 42 (22.0) 76 (39.8) 73 (38.2)
iyi 8 (17.8) 17 (27.8) 20 (44.4) e
Eia'i(r::k.:‘. PR 29 (21.8) 58 (43.6) 46 (34.6)
. je alt‘l’n . 32(18.9) 64 (37.9) 73 (43.2) 2.310 | 0.315
i T el 61 (20.2) 122 (40.4) 119 (39.4)
Alkol
Hic icmedim 51 (21.9) 97 (41.6) 85 (36.5)
Nadiren ve ara sira 10 (14.5) 25 (36.2) 34 (49.3) e B
Kronik hastalik
Evet 22 (17.2) 51 (39.8) 55 (43.0)
Hayir 39 (22.4) 71 (40.8) 64 (36.8) SRR, | O
ilag kullanimi
Evet 13 (13.5) 43 (44.8) 40 (41.7)
Hayir 48 (23.3) 79 (38.3) 79 (38.3) siengd O
Psikolojik hastalik
Evet 10 (17.2) 20 (34.5) 28 (48.3)
Hayir 51 (20.9) 102 (41.8) 91 (37.3) 2889 | 02T
Psikolojik destek
Evet 7 (15.6) 17 (37.8) 21 (46.7)
Hayir 54 (21.0) 105 (40.9) 98 (38.1) e UL
Uyku sorunu
Evet 11 (24.5) 27 (35.5) 38 (50.0)
Hayir 50 (22.1) 95 (42.0) 81 (35.8) 5138 | 0077

Pearson ki-kare testi
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BKi, Sistolik ve Diyastolik tansiyon degerlerinin Fagestrom toplam skoru ile ile iligkisi

TRl e BKi Sistolik TA | Diyastolik TA
skoru
Fagestrom toplam skoru R 1 .120* .016 .012
P .038 778 .832
BKi R .120* 1 S .319**
P .038 .000 .000
N 302 302 301 301
Sistolik TA R .016 .333** 1 124%*
p 778 .000 .000
Diyastolik TA r .012 .319** 124%* 1
p .832 .000 .000

*. Pearson korelasyon testi, p<0.05

Tablo 4 Sigara icme zamani, suresi, ginlik icilen sigara sayisi, yasak olan yerlerde zorlanma durumu, sabah fazla sigara
icme ve yatan hasta olsa da sigara icecegini diisinmeye goére nikotin bagimliliginin dagihmi

Diisiik bagimh Orta bagimh Yiiksek bagimh
Degisken (n:255) (n:145) (n:62) X2 p
n (%) n (%) n (%)

Giinin ilk sigarasi
30 dak.ve alti 5 (2.5) 84 (41.4) 114 (56.2) 187.2 | 0.000
31-60 dak. 14 (29.2) 29 (60.4) 5 (10.4)
61 dak. ve Uzeri 42 (82.4) 9 (17.6) 0 (0.0)
g’égé‘”r:l't‘fme suresi 51 (27.6) 82 (44.3) 52 (28.1) 20123 | 0.000

yrau - 10 (8.5) 40 (34.2) 67 (57.3) : :
25 yil ve Uzeri
:gﬁ:‘;;ﬁ‘" AL @9 67 (36.6) 110 (60.1)
Eoet =60 55 (46.2) 9 (7.6) 118.0 | 0.000
Hayir
Vazgecemedigi sigara
ilk sigara 20 (10.8) 68 (36.8) 97 (52.4)
Diger 41 (35.0) 54 (46.2) 22 (18.8) sl C O
35,'19\?:’:]::%'5' 0 (0.0) 3(7.5) 37 (92.5)

) 3(3.5) 31 (36.5) 51 (60.0)
ﬂ_g’g ngtt 25 (18.9) 76 (57.6) 31 (23.5) Heekd | (e
10 ve altmda 33 (73.3) 12 (26.7) 0 (0.0)
ngt"‘h ARG 8 (5.6) 45 (31.7) 89 (62.7) 00 | 0.000

53 (33.1) 77 (41.8) 30 (18.8) ' '

Hayir
Yatan hasta olsa da sigara
ratan fiasta ox 82 (40.6) 107 (53.0)
G I C IR E(Es) 40 (40.0) 12 (12.0) 85.7 | 0.000
Evet 48 (D) 122 (40.4) 119 (39.4)
Hayir 61 (20.2) ’ '
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oldugu gorulmektedir. Calisanlarin %68.9'u (n:131)
fazla mesai yapmaktadir ve %89.5'i (n:170) isinden
memnundur. Alkol durumu sorgulandiginda %77.2’si
(n:233) “hi¢ icmemis” oldugunu belirtmistir. Bakmak-
la yukumlu kisi sayisi “U¢ ve Uzerinde” olanlarin ora-
ni %71.5'dir (n:216). Kronik hastaligi olanlarin orani
%42.4 (n:128), duzenli ila¢ kullananlarin orani ise
%31.8'dir (n:96). Grubun %25.2’si (n:76) uyku soru-
nu oldugunu, %19.2’si (n:45) psikolojik bir hastaligi
oldugunu, bunlarin da 74,1'i (n:43) psikolojik destek
aldigini belirtmigtir.

Grubun %61.3'U (n:185) 25 yildan az bir suredir si-
gara ictigini, %43.7'si (n:132) 11-20 adet arasi sigara
ictigini, %36.8'i (n:111) sabah kalktiginda ilk bes da-
kika icinde sigara igtigini, %60.6'sI (n:183) sigaranin
yasak oldugu yerlerde zorlandigini, %61.3'0 (n:185)
sabahki ilk sigarasindan vazge¢mekten zorlanacagini
ve %66.9'u (n:202) yatan hasta olsa dahi sigara ice-
cegini belirtmistir. Ayrica ¢alisma grubunun Fagerst-
rom testi sonuglarinin dagihmina bakildiginda, sigara
icenlerin %70.9'unun 5 ve Uzerinde puan aldigi gorul-
mektedir (Tablo 1).

Bu bulgulara goére hesaplanan Fagerstrém Nikotin Ba-
gimhhk Testi sonuclarina gore grubun %20.2'si (n:61)
“disik”, %40.4'0 (n:122) “orta” ve %39.4'0 (n:119)
“yliksek” bagimhlik géstermektedir. 25 yil ve lizerinde
sigara icme oykusl olanlarin “yuksek bagimli” olma
orani digerlerine gore anlamli olarak daha yuksektir.
Bagimsiz degiskenlerin Fagerstrom Nikotin Bagimlilik
Testi sonuglarina etkisi de Tablo 2'de sunulmustur.

Calismada genel sosyodemografik veriler harici; vi-
cut kutle indeksi (BKI), sistolik ve diyastolik tansiyon
degerlerinin fagerstrom toplam skoru ile iliskisi de
arastiriimis olup; Fagestrom toplam skorunun BKi ile
pozitif yonde zayif bir iliskisi tespit edilmistir. Tansiyon
degerleri ile arasinda anlamh (p>0.05) bir iliski sap-
tanmamistir (Tablo 3).

Sigara icme zamanli, suresi, gunlik igilen sigara sayI-
sl, yasak olan yerlerde zorlanma durumu, sabah fazla
sigara icme ve yatan hasta olsa da sigara icecegini
dustinmek gibi faktorlerin de nikotin bagimhhgi tze-
rinde etkili olacag! dusundldiginden; bagimhlik du-
zeylerine gore bu degiskenlerin dagilimi da incelen-
mistir (p>0.05) (Tablo 4).

Tartisma
Sigara kullanicilarinda nikotin bagimliligini etkileyen
faktorler, bu bagimhlik ile basetmek icin gelistirilecek

saglik politikalari agisindan ¢ok dnemlidir (13). Fa-
gerstrom Nikotin Bagimlilik Testi, ginUmuzde yaygin
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olarak kullanilan bir tani koyma testidir. Temel ve ark.
calismalarinda, Fagerstrom Nikotin Bagimliligi Testin-
den 5 ve Uzerinde puan alanlarin daha yuksek oran-
da bagimli kisilik 6zellikleri gosterdigini bildirmislerdir
(14). Arastirilan ¢alisma grubunun Fagerstrom testi
sonuclarina gore, sigara icenlerin %70.9’'unun orta
ve yuksek dizeyde bagimli olduklar tespit edilmistir.
Sigara birakma basarisini etkileyen en énemli faktor-
lerden birisinin nikotin bagimlilik siddeti oldugu (15)
dusunuldigunde, konunun énemi aciktir.

Sigara birakma poliklinigine basvuran erkek ve kadin
bireyler arasinda nikotin bagimlilik siddeti agisindan,
erkeklerde bagimlilik diizeyi rakamsal olarak yuksek
olmakla ju19 -birlikte, istatistiksel anlamli bir farkhlik
bulunmamistir. Ulkemizde 6zellikle geng niifus (ize-
rinde yapilan ¢alismalarda da benzer sonuclar elde
edilmistir (16). Bu durum, son yillarda kadinlar ara-
sinda sigara kullanimindaki hizli artis ile iliskilendiril-
mistir. Kadinlarin fiziksel agidan kullanilan maddelerin
etkilerine daha acik oldugu, bu nedenle bagimliliga
daha yatkin olduklari da farkli bir calismada belirtil-
mektedir (17). Ozellikle kadinlara yénelik koruyucu
yontemlerin gelistiriimesi, bu énemli sorunun 6nine
gecilebilmesi igin gereklidir.

Yapilan calismada bekar kisilerdeki orta ve yiksek
dizeydeki bagimhhik oraninin (%90.6) evli kisilerdeki
bagimlilik oranina gore (%77.9) daha yiksek oldugu
gOzlenmistir. Bu bulgu, evli kisilerin sigara birakma
konusunda aile bireylerinde daha fazla destek aldik-
larini ya da aile bireylerine zarar vermek istememe-
lerinden dolayl daha az sigara igtiklerini dustndur-
mektedir. Wee ve arkadaslarinin yapmis olduklari
calismada da benzer bulgular elde edilmis; ek olarak,
evli olanlarin sigara birakmada daha basarili olduklar
bildirmistir (18).

Mevcut calismada, sigara karsiti tutum ve davranisla-
riyla topluma érnek olmasi beklenen, egitim durumu
yuksek devlet memuru stattstndeki kisilerde sigara
bagimhlik dizeyinin istatistiksel anlamli olmamakla
birlikte, sayisal olarak daha dusuk oldugu tespit edil-
mistir. Bu beklenen, toplum i¢in olmasi gereken bir
bulgudur. Literattrde ise; her iki grupta da sigara icme
ahiskanliklarinin oldukca yaygin oldugu ve sigara alis-
kanh@i acisindan genel populasyondan anlamli farkli-
hk saptanmadigini bildiren yayinlar da vardir (19).

Tuketimde genellikle birliktelik gostermesi nedeniyle;
alkol tuketiminin fazla oldugu kisilerde sigara bagim-
hhidinin da yuksek olmasi beklenmektedir. Literattrde
bunu destekleyen, alkol kullanimi ile sigara igme is-
teginin arttigr belirten ¢alismalar da mevcuttur. (20).
Mevcut calismada istatistiksel olmamakla birlikte; hic



alkol kullanmayan gruptaki birey sayilari her ¢ ba-
gimhihk diizeyinde de fazladir. Ulkemizde yapilmis
farkli bir calisma da bu bulguyu desteklemektedir
(21). Bu durum ulkemizde sigara tiketiminin alkol tu-
ketimine kiyasla ¢cok daha fazla oldugunu g6z 6nuine
sermektedir.

Sigara bagimhiliginin bircok psikiyatrik hastalik ile ilis-
kili oldugu farkli yayinlarda bildiriimektedir (22,23,24).
Bu acidan, ¢alismada psikiyatrik semptomatoloji sor-
gulanmamis; farkli olarak vicut kitle indeksi (BKI),
sistolik ve diyastolik tansiyon degerlerinin fagerstrom
toplam skoru ile iligkisi arastirilmistir. Fagestrom top-
lam skorunun BKi ile pozitif yonde zayif bir iligkisi tes-
pit edilmistir. Bu durum; kisilerin kilo kontroli ve kisisel
cekiciligi artirma gibi sosyal nedenlerden dolayi da si-
gara kullandiklarini distindurmektedir.

Nikotin bagimlihginda etkili oldugu distntlen ginun
ilk sigarasl, sigara icme siresi, yasak olan yerlerde
sigara icme konusunda zorlanma, kisilerin vazgece-
medikleri gniin ilk sigarasi, gunlik sigara sayisl, sa-
bah fazla sigara icme ve yatan hasta da olsa sigara
icecegini dusuinmeye gore ayri ayri nikotin bagimhlik
dizeyleri incelendiginde; bagimlilik dizeyleri arasin-
da istatistiksel anlamlilik tespit edilmistir (p<0.05).

Sonug olarak g¢alismamizda hastalarin sosyodemog-
rafik 6zellikleri ile nikotin bagimlilik diizeyleri arasinda
anlamli bir iliski tespit edilememis olup icilen sigara-
nin miktar ve suresi ile nikotin bagimliligi arasinda an-
laml bir iliski oldugu saptanmistir. Bu ¢alismada; 25
paket/yil ve Uizerinde sigara igen kisilerin yiksek du-
zeyde bagimh olma orani diger bireylere gére anlamli
olarak yiiksek saptanmistir. Nikotin bagimliiginin VKi
ile pozitif yonde zayif bir iligkisi tespit edilirken, tan-
siyon arteriyel degerleri ile arasinda bir iliski saptan-
mamistir. Hastalarin 6zellikle aile hekimleri tarafindan
birinci basamak saglik muayeneleri yapilirken sigara
icip icmeme durumlar ve BKi degerleri belirlenmeli,
bu veriler dikkate alinarak kisiler butlincul olarak de-
gerlendirilmelidir. Diger taraftan nikotin bagimliligi ile
ilgili egitim vermek nikotin bagimliligi ile micadelede
¢ok dnemli bir yol olup dncelikle addlasan-geng eris-
kin donemdeki bireylere ulasiimali, sigaranin kronik
hastaliklarin gelismesi Uzerindeki olumsuz etkileri an-
latiimadir.
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Oz

Amagc

Simile edilmis rezin L-sekilli kurvattre sahip kok ka-
nallarinda M-wire [Reciproc (VDW, Munih, Almanya)]
ve mavi 1sil islem gérmus [Reciproc Blue (VDW) alet-
lerin kanal diizlestirmesini karsilastirmakti.

Gerec ve Yontem

45 ° kavisli ve 17 mm uzunlugunda (# 15-0.02 konik)
toplam 26 simile edilmis L-sekilli kok kanalini taklit
eden endo egitim bloklari iki gruba ayrildi (n = 13).
Tum kanallar, Ureticinin talimatlarina gére 25 nolu
apikal boyutta hazirlandi. Enstrimantasyon oncesi
ve sonrasl! dijital fotograflar tst Uste cakistirilarak
kanal kurvaturindeki duzlesme bir bilgisayar gorun-
tileme programi kullanilarak analiz edildi. Verilerin
normal dagilimini belirlemek icin Shapiro-Wilk testi
kullanildi. Kanal kurvatirundeki diizlesmeye gore iki
grubu karsilastirmak icin bagimsiz t-testi kullanildi.

Bulgular

Sekillendirme sirasinda higbir alette kirik gézlenme-
di. Orijinal kanal kurvauri iki grup arasinda 6nemli bir
farklilik olmaksizin iyi korudu. Sekillendirme siresi ile
ilgili olarak, iki sistem arasinda onemli bir fark elde
edilmedi (P> 0.05).

Sonug

Bu calismanin kosullari altinda, aletlerin kullanimi
guvenliydi ve tum aletler orijinal kanal kurvaturini
¢ok iyi uyarak sekillendirmelerini sagladi. Mavi isil is-
lem gdrmus veya gérmemis resiprokal hareket yapan
egelerin benzer hazirlik stiresine ve kanal i¢i sicak-
likta benzer sekillendirme yeteneklerine sahip oldugu
ve kok kanal egrilerini esit derecede iyi korudugu so-
nucuna varildi.

Anahtar Kelimeler: Kanal kurvattirl, reciprokal ha-
reket, simule kanal

Abstract

Objective

The aim was to compare the canal straightening of
M-wire [Reciproc (VDW, Munich, Germany)] and
blue-wire heat-treated [Reciproc Blue (VDW)] instru-
ments in simulated resin L-shaped curved root ca-
nals.

Materials and Methods

Atotal of 26 simulated L-shaped root canals with cur-
vature of 45° and length of 17 mm (#15-0.02 taper)
endo training blocks were divided into two groups (n
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= 13). All canals were prepared to an apical size 25
according to the manufacturers’ instructions. Pre-
and post-instrumentation digital photography were
superimposed and canal straightening was analysed
using a computer imaging programme. Shapiro-Wilk
test was used to determine the normal distribution of
the data. For comparing two groups according to ca-
nal straightening independent t-test was used.

Results

During preparation no instrument fractured. All inst-
ruments maintained the original canal curvature well
with no significant differences between the instru-
ments. Regarding preparation time, no significant dif-

Introduction

The main goal of root canal treatment is chemome-
chanical preparation of the canal system while pre-
serving the original shape of the root canal (a tapered
conical shape with the narrowest diameter at the apex
and the largest diameter at the canal orifice) (1).

Since the usage of engine driven nickel titanium (NiTi)
files in clinical endodontic treatment, mechanical im-
provement of the instruments and new instrument de-
sign and heat treatment methods are being developed
to provide faster and safer treatment (2) by reducing
torsional or flexural stress and decreasing procedural
errors associated with root canal preparation (3).

With the developing technology, reciprocating sin-
gle file systems used with reciprocating motion were
designed to facilitate root preparation (4). For recip-
rocating single file systems used with reciprocating
motion to speed and simplify canal preparation. The
files used clockwise and counterclockwise cause less
torsional stress, (5, 6) and extending the life of the
instrument and reduce the possibility of fracture (2, 7)
and reducing the shaping time (8)

The first reciprocating instruments systems were
made of NiTi alloy with M-wire consisting of R phase
and austenite at mouth temperature, which was made
of 55.8% nickel and 44.2% titanium (9, 10). The stud-
ies had proven that M-wire is more flexible and having
higher cyclic fatigue resistance than conventional NiTi
alloys (11, 12). According to the studies, although it
was used by clinicians with different clinical skills, it
had been reported that M-wire with reciprocal motion
is successful in shaping curved canals (6, 10) and re-
ducing intracanal microorganisms (11).
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ferences between the two instruments were obtained
(P > 0.05).

Conclusion

Under the conditions of this study, instruments were
safe to use and all instruments respected the original
canal curvature well. It was concluded that recipro-
cal motion files with or without blue-heat treated had
similar preparation time and similar shaping abilities
at intracanal temperature and maintained root canal
curves equally well.

Keywords: Canal curvature, reciprocal motion, si-
mulated canal

The Reciproc system (VDW GmbH, Munich, Germa-
ny) is an instrument used with reciprocating motion in
root canal shaping. Many studies had reported that
these files had the superior shaping ability during root
canal preparation (13) and retreatments (14). In order
to enhance the flexibility and shaping ability of the re-
ciprocal motion files, it has been proposed to apply
different thermal processes to the instruments (15).

Reciproc blue (VDW GmbH) is produced by a special
treatment with heat that results in changing the mo-
lecular structure of the alloy (1) and the depositon of a
blue-colored titanium oxide layer on the file (15). The
according to the manufacturer, Reciproc blue has the
same design features as Reciproc classical system,
but has superior flexibility and higher fatigue resist-
ance thanks to the heat treatment applied (16).

The aim of our study was to compare the shaping
abilities of the classical Reciproc with Reciproc Blue,
which is a different heat-treated instrument, in an en-
vironment that simulates the intracanal temperature in
curved simulated canals.

Materials and Methods

The study was designed with experimental pre/post
test study design. Sample size was measured with
GPower 3 program (17). Power of the study was cal-
culated based on comparing two groups, with the ef-
fect size of 1 and a err prob of 0,15 and the study
came out to 85% at a confidence interval of 95% with
the sample size of 13 in each group.

In the study, 13 standardized transparent resin blocks
with simulated L-shaped root canals with curvature
of 45° and length of 17 mm (#15-0.02 taper) endo
training blocks (Dentsply Maillefer, Sweden) were



assigned to two groups for a total of 26. Root canal
shaping procedures were maintained by the same
and one operator who was expert in endodontics in
both groups in water bath at 35°C.

In both groups, the working length (WL) was assessed
by a #10 K-file (Dentsply Maillefer, Sweden). Glide
path was achieved with #15 K-file (Dentsply Maillefer,
Sweden). Simulated canals were shaped according to
the manufacturer recommendation’s in two group (R
and Rb) up to the apical size 25 with irrigation using
2 ml 2.5% sodium hypochlorite solution after prepa-
ration completed. Each instrument usage was limited
only three canals. Canal aberration, instrument sep-
aration and the time of shaping were also recorded.

Prior to any instrumentation procedure, the simulated
canals were filled with black-ink (Pelikan) and imag-
es were recorded with a digital camera Nikon D3500
DSLR at a fixed position and magnification. A stable
support for digital camera and a platform with the ref-
erence point for specimens were used. After instru-
mentation root canals were filled with red-ink and post
instrumented images were taken with the constant
procedure. The angles of the curvature were deter-
mined in accordance with Schneider method (Figure
A-B) (18). AutoCAD (Autodesk Inc, San Rafael, CA)
software was used for determination the pre and post
curvatures of the canals (Figure A-B) .

Statistical evaluations were performed by using the
SPSS 21.0 software. Shapiro-Wilk test was used to
determine the normal distribution of the data. For
comparing two groups according to canal straighten-
ing independent t-test was used. A significance level
of 0.05 was set for all statistical analysis.

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

Figure A-B
Pre/Post images and determination of
canal curvatures

Results

No canal transportation or canal aberration were oc-
curred during the shaping procedures. And also dur-
ing canal shaping, no overextension or loss of work-
ing length were occurred.

The Shapiro-Wilk test showed that all data performed
normal distribution (P > 0,05). The mean straighten-
ing of the curved canals and the mean time taken to
prepare the canals shown in Table-1. No significant
differences were found according to canal straighten-
ing or time to taken to prepare the canals (Table-1).

Table 1 The mean straightening and preparation time and comparison of the two groups

Mean * SD Min-Max P value
Straightening
Group 1 4,82 + 3,60 2,80 - 5,10
Group 2 4,81 + 3,30 2,82-5,15 0,707*
Preparation time
Group 1 71,47 +2,18 66,54 - 74,63
Group 2 72,80 + 2,30 67,38 - 76,11 0,908*

* Independent- t test
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Discussion

The aim of our study was to evaluate and compare
the shaping ability of two systems with reciprocating
motion. The present study concluded that there was
no difference between two different single file systems
regarding straightening of canal and preparation time.
During root canal shaping procedures, it is important
to preserve the original shape of the canal by shap-
ing that removes dentin in equal amounts from the
inner and outer sides of the root canals (19). Shaping
abilities of the files was evaluated by their centering
ability (18) and preserving the curvature of the canal
(20). The files with good shaping ability to stay in the
center protect the canal curvature by preventing api-
cal transport and dentin removal from one direction in
root canal shaping (21). The excessive curvature of
canals causes increased difficulty level of root canal
preparation (18).

The curvature of root canals was evaluated in sev-
eral studies (17, 19). Schneider initially introduced
the concept of canal curvature angle, specifically to
describe curvature angle of L-shaped curved canals
(18). The degree of canal curvature was defined as
the angle between the long axis of the canal and a line
from the first curvature point to the apical foramen.
Schneider method was the first determined root canal
curvatures (18).

There are two parameters determining curvature; an-
gle of curvature and radius of curvature. The limitation
of this method is that it uses only one of the two pa-
rameters that determine curvature (19). But it is still
incomplex and generally used method for measuring
root canal curvatures (18, 21).

In our study, two different reciprocal files systems
were compared with each other. Reciprocating with
clockwise and counteclockwise motion was reduc-
ing stress on file and to increase torsional fatigue re-
sistance (22). In addition, reciprocating motion had
achieved more successful results than rotary motion
in maintaining original canal curvature (23). In 2007,
M-wire technology was developed in an special ther-
mal process (24) providing cyclic fatigue resistance
and flexibility to the instrument, since especially
preparation curved root canals (16, 19).

Although there was no difference in canal curvature
straightening between M-wires and heat-treated in-
struments in our study. The no difference in the study
may be due to the superior centering and shaping
ability of reciprocal files respect the original canal
anatomy as in previous studies (25-27). Although
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severe curved artificial root canals were used in our
study, the canal anatomies selected were not complex
enough to reveal the difference between the two file
systems. A study that will be planned using S-shaped
root canals with smaller radii curvature or narrower
canals will give us more information about the clini-
cal significance of heat-treated files. The studies with
teeths have complex canal anatomy will provide us
with more information about the clinical success of the
new heat-treated files.

In the study, resin simulated L-shaped root canals
were preferred because the simulated resin canals
are widely used in shaping studies all over the world,
and almost every finding obtained with simulated res-
in blocks is equivalent to studies using human teeth
(26, 28, 29). According to the literaure, simulated res-
in canals might present limitations in the study once
hardness of root canal dentin and acrylic resin are not
same (30-32) and second natural human teeth have
different anatomic variations (33). In the other hand,
the study used resin blocks ensures reproducibility
and standardization of the experimental design (26)
and standartized root canal dimentions such as taper,
length, radius and curvaure of angle, hardness of ca-
nals (30, 33, 34). In addition, it allows comparison of
canal anatomy before and after preparation, super-
position them by using digital high resolution photo-
graphs, and they can be evaluated deviations at each
milimeters of the root canals (26).

In our study, the curvature straightening was evalu-
ated using digital overlapping method by digital high
resolution photography. In the literature, it is recom-
mended to use imaging as an alternative method to
evaluate the shaping ability (31). But in a study to ex-
amine the shaping abilities of root canal instruments,
least 20-40 um of dentin should be removed from
canal walls when using micro-computed tomography
(32). In previous study, mean curvature straightening
was expected to be in the range of 0.04 mm under
similar experimental conditions and whether the mi-
cro-computed tomography would provide a benefit to
curvature flattening if they were not in this resolution
range (35). The superposition of image is the method
accepted widely used to estimate the shaping ability
of NiTi files in simulated acrylic resin transparent ca-
nals (36, 37) which allows two dimentional quantita-
tive measurement (19).

In our study, the mean preparation time was record-
ed in seconds with the chronometer. The preparation
time included active shaping and irrigation of the ca-
nals with a single file system and it only included ac-
tive instrumentation time. The time required to create



the glide path up to size 15 was not included. There
was no statistically significant difference between the
preparation times between groups like similar stud-
ies (10, 11, 38). In our study, preparation times were
found to be less compared to multiple file systems.
The reason for this difference is that no more time is
need changing files, as they are single file systems
(39). The preparation time varies depending on many
factors; such as operator experience, the number of
files used to shape a root canals and the preparation
technique used (40). In our study, an operator fin-
ished shaping of all canals to eliminate these differ-
ences.

Conclusions

Within the limitations of the present study, it was
concluded that reciprocal motion files with or without
blue-heat treated had similar preparation time and
similar shaping abilities at intracanal temperature and
maintained root canal curves equally well.

Due to differences in resin material and human den-
tin, it is recommended to plan further studies using
human teeth to evaluate the shaping capabilities of
different NiTi files.
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Oz

Amag

99mTc-MIBI miyokardiyal perfiizyon gérintilemenin,
visual yorumunun etkinligi, koroner arter hastaliginin
(KAH) tanisal ve prognostik degerlendirmesinde de-
falarca dogrulanmasina ragmen, bilgisayar program-
larina bagimli otomatik kantitatif degerlendirmenin
etkinligi tartisma konusudur. Biz ¢alismamizda, sum
stress score (SSS) ve sum difference score (SDS)
gibi otomatik kantitatif verileri, koroner anjiyografi so-
nuclar ile karsilastirdik. SSS ve SDS degerlerinin,
koroner arter hastaligini 6ngérme kabiliyetini arastir-
dik.

Gerecg ve Yontem

SSS ve SDS, myocardial perfizyonun global skorla-
masinda kullanilan dlgiimlerdir. SSS’u iskeminin de-
recesini gosterirken, SDS iskeminin geri déndurulebi-
lir olma derecesini tanimlar. Myokardiyal perflizyonun
global skorlamasinda, SSS'u 4 ve Uzerinde ise MPS
pozitif olarak degerlendirildi. Koroner anjiografide ise
>%50 Uzerinde darlk pozitif olarak degerlendirildi.
SSS’nu hafif (4-8), orta (9-12) ve ileri (>13) diizeyde

hipoperfuzyon olmak Uzere 3 gruba ayirdik. SDS’nu
%20 un alti ve Ustl olmak Uzere 2 gruba ayirdik. Bu
kantitatif verileri, 3 grup koroner anjiyografi sonucla-
riyla karsilastirdik (<%50, %50-70, >%70 darlk).

Bulgular

Calismaya toplam 104 anjiyo uygulamasi yapilan
hasta dahil edildi. Hastalarin genel kantitatif MPS ve
anjiyografi yontemleri arasindaki pozitiflik tespitinde-
ki dogruluk %80,8 olarak hesaplandi. Uyusum de-
geri anlamh bulundu (Kappa=0,602; p<0,001). SSS
gruplan ile anjiyografi gruplari karsilastirildiginda,
uyusum degeri orta dizeyde fakat anlamli bulun-
du (Kendall's tau-b=0,373; p=0,014). SDS gruplari
ile anjiyografi gruplar karsilastirildiginda, uyusum
degeri dusuk dizeyde anlamli bulundu (Kendall's
tau-b=0,234; p=0,014).

Sonug

MPS’de genel kantitatif degerlendirmenin, KAHni
tahmin etme degeri ylksek olarak bulunmakla birlik-
te ayrintil myokardiyal perfiizyon skorlamanin (SSS,
SDS), KAH'hgini tespit oranlar yeterli dizeyde de-
gildi. Bu nedenle, ayrintili miyokard perflizyon skorla-
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masinin tek basina KAH tespitinde yetersiz olacagini
ve tek basina kullaniimamasi gerektigini dusuniyo-
ruz.

Anahtar Kelimeler: Miyokard Perflizyon Sintigrafisi,
SSS, SRS, SDS

Abstract

Objective

Although the efficacy of the visual interpretation of
99mTc-MIBI myocardial perfusion scintigraphy has
been repeatedly confirmed in the diagnostic and prog-
nostic evaluation of coronary artery disease (CAD),
the efficacy of the automated quantitative evaluation
dependent on computer programs is controversial. In
our study, we compared automated quantitative data,
such as the sum stress score (SSS) and the sum
difference score (SDS), with coronary angiography
results. We investigated the ability of SSS and SDS
values to predict coronary artery disease.

Materials and Methods

SSS and SDS are measurements used in the global
scoring of myocardial perfusion. While SSS indicates
the degree of ischemia, SDS defines the reversibility
degree of ischemia. In the global scoring of myocar-
dial perfusion, when the SSS was 4 and above, MPS
was evaluated as positive. In the coronary angiog-
raphy, a stenosis value of >50% was evaluated as
positive. We divided the SSS into three groups; mild
(4-8), moderate (9-12), and advanced (>13) hypoper-

Introduction

In patients with pre-diagnosed coronary artery dis-
ease (CAD), it is important to confirm the diagnosis
and estimate the risk of cardiac events to determine
an optimal treatment strategy. In the guidelines on the
assessment of cardiovascular risk by the American
College of Cardiology / American Heart Association
(ACC/AHA), the importance of age, gender, diabetes
mellitus (DM), blood pressure, low-density lipopro-
tein (LDL) cholesterol, high-density lipoprotein (HDL)
cholesterol and smoking has been emphasized (1).

Patients with symptoms of CAD, or at risk of cardiac
events, can be evaluated by diagnostic Myocardial
Perfusion Scintigraphy (MPS). The Single-Photon
Emission Computed Tomography (SPECT) Gam-
ma Camera is an imaging method that enables the
evaluation of myocardial perfusion as well as other
scintigraphy examinations. Depending on the type of
myocardial perfusion disorder, MPS may reveal scar-

152

The Ability of Myocardial Perfusion Scintigraphy to
Predict Coronary Artery Disease

fusion. We divided the SDS into two groups as below
and above 10%. We compared the subsequent qu-
antitative data with the results of the three groups of
coronary angiographies (<50%, 50-70%, and >70%
stenosis).

Results

A total of 104 patients who underwent angiography
were included in the study. The accuracy in detecting
positivity between the general quantitative MPS and
angiography methods of the patients was calcula-
ted as 80.8%. The agreement value was found to be
significant (Kappa=0.602; p<0.001). When the SSS
groups and angiography groups were compared, the
agreement value was found to be moderate but sig-
nificant (Kendall's tau-b=0.373; p=0.014). Comparing
the SDS groups and angiography groups, the agree-
ment value was found to be significant at a low level
(Kendall's tau-b=0.234; p = 0.014).

Conclusion

Although general quantitative evaluation in MPS had
a high predictive value of CAD, the CAD detection
rates of detailed myocardial perfusion scoring (SSS,
SDS) were not at a sufficient level. Therefore, we su-
ggest that detailed myocardial perfusion scoring alo-
ne will be insufficient in detecting CAD, and should
not be used alone.

Keywords: Myocardial Perfusion Scintigraphy, SSS,
SRS, SDS

ring after myocardial infarct (MI), reversible perfusion
deficiency (ischemia) during stress examination, and
ischemia surrounding scarring after Ml (peri-infarct
ischemia) (2). MPS can be interpreted visually or
quantitatively in an automated manner. The effec-
tiveness of visual interpretation in the diagnostic and
prognostic evaluation of CAD has been confirmed in
many studies (3).

In the quantitative evaluation using computer soft-
ware, the scintigraphic images obtained from the pa-
tient are compared with a database containing aver-
age data from healthy individuals. Unlike the visual
assessment, a 17-segment polar map corresponding
to the left ventricular walls is used. This polar map is
used to calculate the perfusion score by considering
both the severity and extent of the perfusion disor-
der (4). In the global scoring of myocardial perfusion,
metrics such as the sum stress score (SSS), sum
rest score (SRS), and sum difference score (SDS)
are used. In the polar map obtained from both stress



and rest evaluation, SSS indicates the degree of is-
chemia, while SDS indicates the reversibility degree
of ischemia (5).

Although the efficacy of the visual interpretation of
99mTc-MIBI SPECT Myocardial perfusion scintigra-
phy has been repeatedly confirmed in the diagnostic
and prognostic evaluation of coronary artery disease,
the efficacy of the automated quantitative evaluation
dependent on computer programs is controversial. In
this study, we compared automated quantitative data
(SSS and SDS) with the results of coronary angiog-
raphy. We investigated the ability of SSS and SDS
values to predict coronary artery disease.

Materials and Methods

Subjects

104 patients who underwent Tc-99m MIBI MPS be-
tween 2019-2020 for suspected CAD or risk of car-
diac events, and who had undergone coronary an-
giography within 1 month were included in the study.
Patients with a history of bypass or stents before
MPS were excluded from the study. In addition, pa-
tients who could not exhibit an effort in the stress test
and who underwent pharmacological stress were ex-
cluded from the study. The study was approved by
the Suleyman Demirel University Ethics Committee
(approval number: 1, date: 08.01.2021).

Tc-99m MIBI MPS Protocol

Patients were called for imaging during fasting. A
double day protocol was applied, with stress on the
1st day (during effort), and rest on the 2nd day (dur-
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ing resting). In the stress test, patients were taken
on the treadmill and when they had reached 85% ef-
fort capacity, 20-30mCi (740-1110 MBq) Tc-99m MIBI
was applied intravenously. Images were obtained
30 minutes after the injection by using a low-ener-
gy, high-resolution parallel hole collimator with a
double-headed SPECT Gamma Camera (Siemens
Symbia Evo Excel; Siemens, Hoffmann Estates, IL
60192, USA). In the rest study, while patients were
at rest, 20-30mCi (740-1110 MBq) Tc-99m MIBI was
applied intravenously and the images were obtained
with the same device 60 minutes after the injection.

Polar Map and Image Analysis

Without making a visual evaluation of the images,
an automated quantitative evaluation process was
initiated. The 17-segment polar map created by the
American Heart Association (AHA) was used for the
quantitative evaluation. The polar map presents a
3-dimensional tomographic image of left ventricular
perfusion as a 2-dimensional map. The outermost
segments correspond to the basal segments of the
left ventricular walls, and the midmost segment (seg-
ment 17) represents the cardiac apex (Figure 1).

The polar map offered automatically by the computer
scores each segment from 0 to 4 according to the
degree of perfusion. While 0 points indicate normal
perfusion, 1 point indicates mild hypoperfusion, and 4
points indicates the absence of perfusion. This polar
map is used to calculate the perfusion score by con-
sidering both the severity and extent of the perfusion
disorder. The sum stress score (SSS), sum rest score
(SRS), and sum difference score (SDS) are meas-

Figure 1

The figure presents the extent of a stress perfusion deficit. The perfusion deficit involves the apex, anterior
and anteroseptal wall, the ischemic area may correspond to the left anterior descending artery branches. The
polar map divided into 17 segments. A) Sum Stress Scores (in this case amounting to 15 points) B) Sum Rest

Scores (2 points) C) Sum Difference Scores (13 points).
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urements used in global scoring of myocardial perfu-
sion. SSS shows the extent and severity of perfusion
defects in the polar map obtained in the stress study.
The stress score is obtained with 17 segments and
scoring is between 0-4 for each segment.

An SSS score lower than 4 indicates normal perfu-
sion (no significant perfusion disturbances), a score
between 4-8 indicates slightly abnormal perfusion, a
score between 9-12 indicates moderately abnormal
perfusion, and a score of 13 or above indicates the
presence of significant ischemia. SRS shows the ex-
tent and severity of perfusion defects in the polar map
obtained in the rest study. SDS gives the difference
in perfusion defect between stress and rest studies.
SDS is used to describe the extent of reversibility of
ischemia. Many studies have shown that patients
with an SDS over 10% benefit from revascularization

(6).

In the quantitative general evaluation of MPS in our
study, when the SSS was 4 and above, MPS was
evaluated as positive in the global scoring of myo-
cardial perfusion. In the coronary angiography, a
stenosis value of >50% was evaluated as positive.
We divided the SSS into 3 groups as mild hypoper-
fusion (4-8), moderate hypoperfusion (9-12), and ad-
vanced hypoperfusion (>13). Furthermore, the SDS
was divided into 2 groups as below and above 10%.
We compared these quantitative data with the re-
sults of coronary angiography (<50%, 50-70%, and
>70% stenosis). We compared the quantitative data
with patients' cardiac event risk factors (DM, HT, HL
smoking, obesity, gender, age, and menopause). We
also compared the perfusion defects in the localiza-
tions corresponding to the myocardial walls supplied
by the left ventricular coronary arteries (LAD, RCA,
CX) and the vascular results in coronary angiography
shown by the polar map.

Coronary Angiography and Evaluation

It is well known that the standard procedure for ex-
amining the coronary anatomy is by coronary angiog-
raphy. However, since this test is an invasive proce-
dure, and that there may be a risk of complications, it
should be applied to patients only when necessary. In
our study, elective coronary angiography was applied
to eligible patients with suspected stable obstructive
CAD (Toshiba Infinix-i, Japan). We excluded patients
who had a history of an ongoing acute coronary syn-
drome (ACS), a coronary artery bypass graft oper-
ation, a valvular surgery, or who had a heart trans-
plant. Obstructive CAD was defined as 50% or more
stenosis in the left main coronary artery and 70%
or more stenosis in a large epicardial vessel or its
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branches according to the recommendations of AHA/
ACC (7-9).

Statistical Analysis

Descriptive statistics were presented as frequency
(percentage) for categorical variables and mean+SD
for the age of patients. The difference between the
methods was analyzed by the McNemar test for vari-
ables with two categories, and the McNemar-Bowker
test for variables with multiple categories. The agree-
ment between the methods was analyzed by Kappa
statistics or Kendall's Tau b statistics according to the
number of categories. Univariate and multivariate
logistic regression models were established for MPS
status and angiographic status / classes. A p-value
of less than 0.05 was considered a statistically signif-
icant result. The analyses were performed by SPSS
20.0 (IBM Inc, Chicago, USA).

Power Analysis

The power analysis of the study was performed by
GPower 9.1.2 software (Universiaet Kiel, Germany).
The sample size was calculated as 98 for the McNe-
mar Exact test with one tail. The error was consid-
ered as 5%, the power as 0.90, and the proportion of
the discordant pair as 0.80.

Results

A total of 104 patients who underwent angiography
were included in the study. Male and female ratios
were close to each other and calculated as 1.0:1.1.
The average age of the patients was found to be
61.61+10.12 (26 - 81) years. Approximately half of
the patients (47.1%) were diagnosed with hyperten-
sion and 30.8% with diabetes. While the rate of pa-
tients with hyperlipidemia was 33.7%, 11.5% of the
patients had obesity. The smoking rate was 19.2%
and the majority of female patients (87%) were in
menopause.

There was no significant difference between the two
methods in the evaluation of general MPS and angi-
ography positivity (p=0.263). The agreement value of
the results of the two methods was found to be sig-
nificant (Kappa=0.602; p<0.001). The accuracy in de-
tecting positivity between the two methods was cal-
culated as 80.8%. While the results of measurements
performed by the two methods in the LAD evaluation
with MPS and angiography were found to be quite
similar (p=0.791), the agreement value was found
to be significant (Kappa=0.694; p <0.001, Accuracy:
86.5%). CX measurement results with MPS and an-
giography were also found to have quite high agree-
ment and accuracy values (Kappa=0.462; p<0.001,;



Accuracy: 85%). The difference between the meas-
urements made by the two methods was not signif-
icant (p=0.302). There was no significant difference
between the RCA evaluation results obtained with
MPS and angiography (p=0.227). The accuracy be-
tween the two measurements was 89.4%, while the
agreement value was also quite high (Kappa=0.667;
p<0.001).
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When the SSS and the angiography groups were
compared, it was seen that the two measurement
evaluations were significantly different from each
other (p=0.001). SSS classification was evaluated in
three groups as groups 1, 2, and 3. The angio class-
es were organized into <50%, 50-70% and >70%
groups. The agreement value between the two meas-
urements was moderate but statistically significant

Table 1 Comparison of patient characteristics and methods

Angiography
Negative Positive p
Age meanzSD | 58,58+10,48 | 66,66+7,13 <0,001
Woman 38 (64,4) 17 (37.8) 0,007
Gender N(%)
Man 21 (35,6) 28 (62,2)
Angiograph McNemar- Agreement
glography Bowker p p
Negative Positive
MPS . Kappa=0,602
Evaluation Negative 52 (88,1) 13 (28,9) 0,263 <0001
Positive 7 (11,9) 32 (71,1)
MPS LAD Negative | 63 (91,3) 8 (22,9) 0,791 Kai%agg'fg“
Positive 6 (8,7) 27 (77,1)
MPS Cx Negative 80 (94,1) 10 (52,6) 0,302 Ka;l%agg,l462
Positive 5(5,9) 9 (47,4)
MPS RCA Negative 78 (96,3) 8 (34,8) 0,227 Ka‘l%agg'fm
Positive 3(3,7) 15 (65,2)
SDS >%10 7 (100) 25 (78,1) 0,001 8’23%
<%10 0 7 (21,9)
<%50 %50-%70 >%70
Larou Kendall's
sss -group 57 (98,3) 1 (50) 31 (72,1) 0,001 tau-b=0,373
(4-8) 0,014
2. Group
(9-12) 1(1,7) 0 4(9,3)
3.group
>13) 0 1 (50) 8 (18,6)
Kendall's
SDS >%10 7 (100) 1 (100) 24 (77,4) tau-b=0,234
0,014
<%10 0 0 7 (22,6)

MPS: Myocardial Perfusion Scintigraphy, LAD: Left Anterior Descending, Cx: Circumflex, RCA: Right Coronary Artery,

SSS: Sum stress score, SDS: Sum difference score
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(Kendall's tau-b=0.373; p=0.014).

A comparison was made between the SDS groups
and angiography positivity evaluations. The two eval-
uation results were found to be significantly different
(p<0.001). Moreover, the agreement value was not
found to be significant as a result of the two eval-
uations (Kappa=0.091; p=0.172). Since there were
two SDS groups and three angiography groups, no
significant comparison was made between the two
measurements, but the agreement value was found
to be significant at a low level (Kendall's tau-b=0.234;
p=0.014). The results are presented in detail in Table
1.

In the univariate logistic regression analysis per-
formed according to the MPS positivity evaluation,
the effect of prognostic factors was attempted to be
determined. Age, gender, menopause, DM, HT, HL,

The Ability of Myocardial Perfusion Scintigraphy to
Predict Coronary Artery Disease

obesity and smoking statuses were included in the
model as independent variables. Among the factors,
only the age variable was observed to significantly in-
crease the MPS positivity (OR=1.113 (1.051-1.177);
p<0.001). Being male (OR=6,250 (2,081-18,513)),
HL (OR=7,042 (2,291-21,736)) and an advanced age
(OR=1,133 (1,062-1,208)) were found to be signifi-
cant factors in the model established for evaluation
of angiography positivity (p=0.001).

In the multivariate logistic regression model estab-
lished by determining the 1st group among the SSS
classes as the reference category, it was found that
only smoking significantly affected both the 2nd
group (p=0.013) and the 3rd group (p=0.044). In the
model established by setting the <50% class as a ref-
erence for angiography classes, a significant effect of
the male gender (p=0.001) and HL (p=0.001) were
observed only in the >70% class (Table 2).

Table 2 Factors affecting the evaluation results of patients

MPS Positive

Beta p OR 95% CI
Age 0,107 <0,001 1,113 1,051-1,177
Gender (M) 0,485 0,486
DM 0,355 0,551
HT 0,740 0,390
HL 0,941 0,332
Obesity 0,138 0,710
Smoking 2,663 0,103
Menopause 0,054 0,817
Angiography Positive
Gender(M) 1,830 0,001 6,250 2,081-18,513
Age 0,124 <0,001 1,133 1,062-1,208
HL 1,951 0,001 7,042 2,291-21,736
SSs
2. Group (9-12)
Smoking | 2,681 | 0,013 | 14,705 | 1,751-43,562
SSS
3. Group (>13)
Smoking | 1,799 | 0,044 | 6,061 | 1,048-34,482
Angiography
3. Group (>%70)
Gender (M) 1,791 0,001 5,988 1,992-18,182
HL 1,839 0,001 6,28 2,024-19,607

MPS: Myocardial Perfusion Scintigraphy, SSS: Sum stress score, DM: Diabetes mellitus,

HL: Hyperlipidemia, HT: Hypertension
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Discussion

F.A. Enein et al. in their study comparing MPS and
coronary angiography in 228 patients, found no sig-
nificant difference between the two methods in eval-
uating MPS and angiography positivity. Similarly, to
our study (80.8%), they calculated the accuracy rate
in detecting positivity between the two methods as
80.49% (10). Shelley et al., in their study where they
compared MPS and coronary angiography in 99 pa-
tients, obtained 87% sensitivity and 80% specificity in
MPS (11). Fard-Esfehani et al., in their study compar-
ing MPS and coronary angiography, revealed 91.2%
sensitivity and 86.6% specificity in MPS (12). Fiechter
et al., in their study comparing MPS and coronary an-
giography, obtained 87% sensitivity and 67% speci-
ficity in MPS (13). These studies also emphasize the
importance of the diagnostic value of MPS, similar to
our study.

William D. et al., in their study investigating the prog-
nostic value of quantitative data in MPS, found an
increased risk gradient for CAD with an increase in
SSS (3). In our study, we observed an increase in
coronary angiography positivity with an increase in
SSS. The agreement value between the SSS class-
es (<8, 9-13, >13) and coronary angiography classes
(<50%, 50-70%,>70%) was found to be moderately
significant.

SDS is used to describe the extent of reversibility of
ischemia. Numerous studies have shown that patients
with an SDS over 10% benefit from revascularization
(6). Berman et al., in their study investigating the prog-
nostic value of quantitative data in MPS, found that
the degree of reversible ischemia decreases as SDS
decreases (14). Supporting this finding, our study
showed that all patients with SDS<10 were patients
with over 70% stenosis in coronary angiography.

Conclusion

In our study, the general quantitative evaluation of
MPS, independent of visual evaluation, was found to
have a high predictive value for CAD. A high accura-
cy rate was found in detecting positivity between the
perfusion defected myocardial walls and the related
left ventricular coronary vessels. However, the rates
of detailed myocardial perfusion scoring (SSS and
SDS) to detect CAD were not at a sufficient level.
Therefore, we suggest that detailed myocardial per-
fusion scoring alone will be insufficient in detecting
CAD, and should not be used alone. Studies to be
conducted with a higher number of patients are need-
ed regarding the predictive and prognostic value of
myocardial perfusion scoring.
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Cocuk yas gurubunda travma 6nde gelen 8lim se-
bebidir. Penetran travmalar hizli ve etkin midahale
gerektiren yaralanmalardir. Son vyillarda travmada
minimal invaziv cerrahi yaklasimlar tani ve tedavide
yaygin olarak kullanilmaya baslamistir. Bu ¢alismada
torakal ve abdominal penetran travma sonucu tora-
koskopik ve laparoskopik cerrahi yontemle perikard
yaralanmasi, mide perforasyonu ve karaciger lase-
rasyonu tespit ederek tedavi ettigimiz olgumuzu sun-
may1 amacladik.

Anahtar Kelimeler: Penetran travma, torakoskopi,
laparoskopi

Introduction

The minimally invasive approach in pediatric trauma
first came to the fore with laparoscopy after abdomi-
nal injury in the 1970s (1). In the light of the experien-
ces gained in laparoscopy and thoracoscopy and the
advances in technology, the minimally invasive appro-
ach has become more popular in pediatric trauma in
the last 2 decades. However, it continues to be the
subject of study in terms of routine practice by many
authors. Diagnostic exploration is seen as the most

Abstract

Trauma is the leading cause of death in pediatric age
group. Penetrating traumas are injuries that require
quick and effective intervention. Recently, minimally
invasive surgical approaches for trauma have been
widely used in the diagnosis and treatment. In this
study, we aimed to present our case in whom we de-
termined and treated pericardial injury, gastric per-
foration and liver laceration by thoracoscopic and
laparoscopic surgery after thoracic and abdominal
penetrating trauma.

Keywords: Penetrating trauma, thoracoscopy, lapa-
roscopy.

preferred approach in the standard management of
penetrating injury (2). Diagnostic and therapeutic mi-
nimally invasive interventions are performed for pa-
tients who are stable in penetrating injuries of children
in our center. In this case, we performed therapeutic
laparoscopy and thoracoscopy due to stabbing in the
thorax and abdomen. Simultaneous gastric perforati-
on, liver laceration and pericardial rupture were dete-
cted in the patient. This study aimed to contribute to
the literature due to the lack of a similar minimally in-
vasive treatment that has been previously published.
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Case Presentation

A 17-year-old male patient was brought to the emer-
gency room by ambulance due to stabbing afflicted
to the thorax and abdomen. The patient’'s general
condition was moderate-poor, conscious, confused,
tachypneic. Oxygen-free saturation and blood pres-
sure of the patient were 94% and 110/80 mmHg, res-
pectively. The patient’s initial hemoglobin value was
10.5 g/dl. The patient was hemodynamically stable.
There were abdominal tenderness and subcutaneous
emphysema in the thorax. The entrance to the thora-
cic injury was at the intersection of the right edge of
the sternum and the 7th intercostal space, showing an
oblique trace in the direction of the right shoulder. The
entrance of the abdominal injury was 4 cm superior to
the umbilicus on the linea alba. In the first evaluation
performed with focused assessment with sonography
for trauma (FAST) of the patient, free fluid appearance
in the right costophrenic sinus, free fluid appearance
in the subhepatic area and pelvic cavity were obser-
ved. Pericardial effusion was not observed, as far as
can be evaluated. Respiratory sounds were decrea-
sed in the right lung. In the posteroanterior chest ra-
diography of the patient, there was a diffuse increase
in density suggesting hemothorax on the right, as well
as free air appearance at the pericardium edge and
under the diaphragm (Figurel).

Figure 1: Increased density due to hemothorax on the
right, pericardial and sub-diaphragmatic free air view
(white arrows) on preoperative chest x-ray.

Considering the obtained clinical and radiological
data, the operation decision was made and the pa-
tient was taken to the operating room. Since the tho-
racic pathology of the patient was a priority, video-as-
sisted two-port thoracoscopy was performed with 10
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mm and 5 mm trocar. The hematoma leading to atele-
ctasis in the right lower lobe of the lung was removed
from the 10 mm trocar and the right hemithorax was
washed with warm saline. The bleeding focus was
seen as the intercostal artery. Bleeding control was
done. Although a rupture of approximately 10 mm was
observed in the lower right corner of the pericardium,
heart injury was not observed. The pericardium was
not repaired to prevent tamponade development. Af-
ter the bleeding control, the chest tube was placed
and the procedure was terminated. Then, four-port
laparoscopy was performed with 5 mm trocars. There
was a trace of the blade passing through the left liver
lobe and entering the stomach corpus. No active ble-
eding or bile leakage was observed in the liver (Figure
2). No pathology was observed in other organs. The
perforated area on the anterior surface of the stomach
was primarily sutured intracorporeally with 2/0 polyg-
lactin suture.

Figure 2: a) Intraoperative view of pericardium ruptu-
re (black arrow). P: Pericardium SV: Left ventricle b)
Intraoperative view of gastric perforation (white arrow)
c) Intraoperative view of liver laceration (white arrow)

The procedure was terminated by washing the ab-
domen with warm saline solution. The patient was
taken to the intensive care unit after the operation.
Chest x-ray was normal on the postoperative day 1
(figure 3). Nasogastric drainage lasted 3 days. Since
the general condition of the patient was good on the
postoperative day 4, the nasogastric tube was remo-
ved and oral nutrition was started. Drainage from the
chest tube was not hemorrhagic and was clear after
the postoperative day 2. The patient’s chest tube was
removed on the postoperative day 4 and was dischar-
ged on the postoperative day 6. The 4-month follow
up of the patient continues without any problem.



Figure 3: Chest x-ray on postoperative day 1 (The
nasogastric catheter is not seen in the radiography
because this roentgenogram taken after the patient
pulled out the catheter by himself)

Discussion

Injuries to multiple solid and luminal organs are pos-
sible in penetrating traumas. In case of delayed di-
agnosis, clinical conditions ranging from hemorrhagic
shock to septic shock can be followed and treatment
becomes difficult. When the benefit/risk ratio of exp-
loration is evaluated, it is seen that exploration is bet-
ter than late diagnosis. For this reason, the incision
is traditionally extended from the xiphoid process to
the pubic ramus to provide sufficient vision in an exp-
loration (3). However, this also brings bad cosmetic
results. Laparoscopy and thoracoscopy are used in
a rising trend in many complex surgeries. Howevetr,
the minimally invasive approach in trauma patients
has not yet been universally accepted (4). Early di-
agnosis and treatment in trauma patients will protect
the patient from fatal consequences caused by a late
diagnosis perforation or vascular injury (5).

The traditionally accepted approach for trauma pa-
tients is an exploration with an incision extending from
the subxiphoidal area to the pelvis. Although this ap-
proach is still valid for unstable patients, various algo-
rithms have been developed for which patients can be
approached minimally invasively in penetrating and
blunt injuries in children (2-5). These algorithms can
be extended to include thoracic trauma. In our case,
it was decided to perform thoracoscopy to diagnose
possible diaphragm rupture and esophageal perfora-
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tion due to the presence of free air in the mediasti-
num and abdomen. Although many surgeons prefer
laparotomy in abdominal injuries, the diagnostic value
of laparoscopy in both blunt and penetrating traumas
cannot be discussed.

Laparoscopy was used as a diagnostic tool in pediat-
ric trauma patients initially to prevent negative laparo-
tomy (6). However, parallel to the experience gained
in minimally invasive approaches, these interventi-
ons have now begun to be performed for therapeutic
purposes. Many procedures from bowel perforation
repair to resection anastomosis procedures, from di-
aphragm rupture repair to solid organ repair, can be
performed with minimally invasive technology and
many disadvantages of open surgery are eliminated
by this means. It is known that laparotomy is associ-
ated with more pain, more bleeding, risk of infection,
risk of ventral hernia, prolonged hospitalization, pro-
longed recovery time, and poor cosmetic results (3).
Studies have shown that laparoscopy has reduced
the rate of negative laparotomy by 75% (7). It is obvi-
ous that laparoscopy cannot be used in patients with
suspected vascular injury and who are hemodynami-
cally unstable. In stable patients with blunt or penetra-
ting injuries, laparoscopy is a very helpful diagnostic
and therapeutic tool in the presence of free air, free
fluid, or suspicious intestinal wall thickening in com-
puted tomography (CT) (8). Laparoscopy is also very
useful in diagnostic terms for patients whose physical
examination is suspicious but cannot be diagnosed
on CT. In this way, it is possible to prevent mortality
and morbidity due to late diagnosis and complications
of open surgery.

Good results have also been obtained in the non-sur-
gical follow-up of solid organ injuries in cases where
peritoneal penetration can be excluded by using heli-
cal computed tomography (HCT) in the case of a stab
wound or gunshot (9). In addition to HBT, FAST also
provides very useful clinical information, making the
non-operative approach a safe alternative method
(10). Since findings requiring operation were obtai-
ned in the FAST evaluation and physical examination
performed in our patient, nonoperative approach and
evaluation with HBT were not considered. The basis of
laparoscopy to be performed in a trauma patient is to
view all four quadrants in a way that evaluates all in-
testinal segments and solid organs, similar to the open
approach (11). Besides, possible posterior gastric wall
injuries and pancreatic injuries should be checked by
entering the omentum minus space. In cases of pe-
netrating injuries to the thoracoabdominal region, sur-
geons should be aware of diaphragm ruptures during
insufflation that can cause sudden pneumothorax.
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Despite careful imaging, the rate of overlooked inju-
ries in diagnostic laparoscopy has been reported as
1-3% according to the adult literature (12-13). In the
pediatric trauma series, this rate was reported as 0%
(2-14). In our case, we clearly demonstrated all the in-
juries with minimally invasive procedures and perfor-
med the necessary treatment. In our case, there were
two knife entry holes, which had access to both the
thorax and the abdomen. After successfully detecting
pericardial rupture, liver laceration, and gastric perfo-
ration by thoracoscopy and laparoscopy, respectively,
the anterior gastric wall was repaired intracorporeally
with a 2/0 polyglactin suture. Until now, one case of
laparoscopy for multiple organ injury in a pediatric pa-
tient has been reported (3), and no pediatric patient
with multiple organ injuries who underwent both tho-
racoscopy and laparoscopy in the same session has
been reported. Our case contributes to the literature
on this subject.

As a result; Laparoscopy and thoracoscopy can be
safely preferred for diagnosis and treatment in child-
ren with penetrating injuries in stable conditions. In
this way, along with the prevention of negative explo-
ration, it is possible to prevent complications of open
surgery such as wound infection, pain, ventral hernia,
prolonged hospitalization, and prolonged recovery
time. In future studies, it will be possible to reduce the
negative exploration rate to the lowest levels following
the use of minimally invasive methods together with
auxiliary imaging techniques.
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Bu derleme, irisin hakkindaki mevcut bilgileri ve iri-
sinin vaskdler tonusa aracilik etmedeki etkin roltinu
Ozetleme cabasidir. Egzersiz kronik, bulasici olma-
yan hastaliklarin, tip 2 diyabetin ve 6zellikle kardi-
yovaskiler hastaliklarin dnlenmesinde bir dayanak
noktasidir. Egzersiz/fiziksel aktiviteye yanit olarak
dretilen yeni bir miyokin olan irisin, beyaz yag do-
kusunun ‘esmerlesmesini’ tesvik ederek enerji har-
camalarinda artisa neden olur. Bu hormonun ilk ta-
niminda, oncul fibronektin tip Il alan igceren protein
5ten ayrilan irisinin dolasimdaki ylksek seviyeleri,
insulin direncinin azalmasiyla duzelmis glikoz ho-
meostazi ile iligkilendirilmistir. irisinin insanda farkli
hedef doku veya organlar tzerindeki etkileri, sagli-
gin desteklenmesi veya cesitli metabolik hastaliklarin
dizenlenmesinde fizyolojik islevlerini ortaya c¢ikar-
mustir. Irisinin islevinin anlasiimasinin birgok hastalik
ve gelisiminin anlasiimasinda anahtar olabilecegine
inaniimaktadir. irisinin metabolik diizenleme, enerji
harcamasi ve glikoz homeostazinda Kkilit bir rol oyna-
dig1 gosterilmisti. Hem hayvanlarda hem de insan-
larda yapilan cesitli calismalardan elde edilen yeni
bulgular, irisinin vaskuler aktiviteyi module etmek gibi
baska olumlu etkilere de sahip olabilecegini ve béy-
lece egzersiz kaynakli bircok saglik yararina araci-
hk ettigini gostermektedir. Deneysel bulgular, irisinin
hipertansiyon gibi anormal vazokonstriksiyona bagh
hastaliklarin tedavisinde yararli bir ajan olabilecegini
distundurmektedir. Bununla birlikte, irisinin rold ve is-

levi hakkindaki veriler tartismaya yol agmistir. Hiper-
tansiyon tedavisinde irisinin etkinligini belirlemek igin
daha ayrintih mekanizma galismalari ve in vivo galis-
malar gereklidir. irisinin etki mekanizmalarinin anla-
siimasindaki bir baska guclu sinirlama ise, insanlarda
ve hayvanlarda bugiine kadar halen tanimlanamayan
irisin reseptoril hakkindaki bilgi eksikligidir.

Anahtar Kelimeler: irisin; egzersiz; vazodilatasyon;
vaskiler duz kas

Abstract

This review is a thoughtful attempt to summarize the
current knowledge of irisin and its effective role in
mediating vascular tone. Exercise is a mainstay of
prevention of chronic, non-communicable diseases,
type 2 diabetes and cardiovascular disease in parti-
cular. Irisin, a novel myokine produced in response to
exercise/physical activity, leads to increased energy
expenditure by stimulating the ‘browning’ of white adi-
pose tissue. In the first description of this hormone,
increased levels of circulating irisin, which is cleaved
from its precursor fibronectin type Il domain-contai-
ning protein 5, were associated with improved gluco-
se homeostasis by reducing insulin resistance. The
action of irisin on different targeted tissues or organs
in human being has revealed its physiological fun-
ctions for promoting health or executing the regula-
tion of variety of metabolic diseases. It is believed
that understanding irisin’s function may be the key to
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comprehend many diseases and their development.
It has been demonstrated that irisin plays a key role
in metabolic regulation, energy expenditure and glu-
cose homeostasis. New findings from various studies
carried out in both animals and humans suggest that
irisin might also have other favorable effects, such
as modulating vascular activity, thus mediating many
exercise-induced health benefits. Experimental fin-
dings suggest that irisin might be a useful agent for
treating abnormal vasoconstriction-related diseases
such as hypertension. However, data on the role and

Giris

Tiptaki biyik ilerlemelere ragmen arteriyel hipertan-
siyon, diabetes mellitus ve kronik bobrek hastaliginin
uygun sekilde tedavisi buyutk bir sorun olmaya de-
vam etmektedir. Teshis ve tedavi edilmemis arteriyel
hipertansiyon veya diabetes mellitus, kronik bébrek
hastaligi gelisimine ve sonug olarak kardiyovaskiiler
sorunlarin olusmasina yol acgabilir (1).

Koroner arter hastaligi ve inmenin ana nedeni olan
ateroskleroz, gelismis diinyada 6nde gelen 6lim ne-
denidir (2,3). Patofizyolojik mekanizmalari ve aterosk-
leroz etiyolojisi olduk¢a karmasiktir (4). Bunlar ara-
sinda, endotelyal disfonksiyon ve enflamasyon kritik
bir rol oynar (5). Cesitli risk faktorleri, aterosklerozun
baslamasina ve ilerlemesine katkida bulunan endotel
hasarini indtkleyebilir (2,6-8). Endotel hasarina karsi
enflamatuar yanitlari kan damarlarinda vaskuler lez-
yonlarin gelismesi izler (9). Bu nedenle, endotel hasa-
rinin 6nlenmesi aterosklerotik kardiyovasktler hasta-
liklarin tedavisinde dnemli bir terap6tik hedef olabilir.

iskelet kasi son vyillarda endokrin organ olarak ta-
nimlanmistir (10). Miyokinler olarak bilinen, egzersiz
sirasinda veya hemen sonrasinda iskelet kasindan
salinan sitokinler, egzersizin metabolizma ve kardi-
yovaskdler sistem Uzerindeki yararli etkilerine aracilik
eder (11,12).

irisin, yukarida belirtilen kronik hastaliklarin gelisiminde
ve ilerlemesinde 6nleyici ya da tedavi edici rol oynaya-
bilme potansiyeline sahip yeni kesfedilen bir proteindir.
Saglikli iken ve hastalik durumunda insan plazmasin-
da dlg¢ulen yeni tanimlanan bir miyokin olan irisinin ke-
sin islevleri henliz tam olarak belirlenememistir ve bu
kapsamda daha ileri calismalar gerekmektedir.

irisin
2012 yilinda kesfedilen irisin, beyaz adipoz dokuyu
kahverengi adipoz dokuya ¢evirerek enerji harcanma-
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function of irisin have prompted controversy. More
detailed mechanism studies and in vivo studies are
necessary to establish the efficacy of irisin for trea-
ting hypertension. Another strong limitation to the
understanding of irisin mechanisms of action is the
lack of knowledge about its receptor, which until now
remains unidentified in humans and in animals.

Keywords: Irisin; exercise; vasodilation; vascular
smooth muscle

sini artiran termojenik bir proteindir. irisin proteini dii-
zenli egzersiz yapildiginda iskelet kasindan salinir ve
kisiyi bazi metabolik hastaliklardan korur (13).

irisinin Biyokimyasal Yapisi

Irisin, 112 amino asitten olusan 12,587 kDa agirhgin-
da hormon benzeri bir polipeptittir ve fibronektin tip
[l alani iceren protein 5 (FNDCS5) olarak bilinen 196
amino asitli membran bazli bir proteinin karboksi ter-
minalinden tiretilir (13). Irisinin olusumu icin FNDC5
proteinini kesen enzim halen bilinmemektedir. Fare ve
sicanlarda 209 aminoasitten olusan bir protein olan
FNDCS5, N-terminalinde 29 aminoasitli bir sinyal dizisi-
ne sahiptir; bunu, irisin veya fibronektin 111 (FNIII) ala-
ni, baglayici bir peptit, transmembran bir alan ve 39
aminoasitli sitoplazmik bir segment takip eder (14,15).
FNDCS5 ayrica, fibronektin tip 11l tekrarlarini iceren
protein 2 (FRCP2) ve peroksizomal protein (PeP)
olarak da adlandiriimaktadir. Fibronektin tip Il alan-
lari genellikle beta ipliklerinin ve rastgele bobinlerin
bir kombinasyonundan olusur (Sekil 1). irisin iskelet
kasi, adipoz doku, karaciger, pankreas, kalp ve beyin
gibi doku ve organlara spesifik hiicrelerin islevini belir-
lemek icin sinyal génderen gugli bir elgidir (13,16,17).

. Hiicre ici
Hiicre digi

ENDC5 Tt ]

IRISIN

N Fibronektin Ill alani c N

12 kDa

Sekil 1
FNDC5 molekilinun proteolitik pargalanmasiyla irisinin
olusumu (13)



Yapilan calismalarda, insan ve faredeki (Mus muscu-
lus) irisin proteininin % 100 benzer oldugu; diger can-
lilarda ise bu benzerligin 6énemli diizeyde korundugu
belirlenmistir (Sekil 2) (13).

Homo sapiens
Mus musculus
Danio rerio
Gallus gallus

Sekil 2
Canlilardaki irisin hormonunun sekans dizilimlerinin karsi-
lastinimasi (13)

irisinin Sentezi ve Salinimi

irisinin sentezi ve salinimi, egzersiz ve peroksizom
proliferator ile aktive edilen reseptor-y (PPAR-y) ko-
aktivatort 1-a (PGC1-a) ile indiklenir. PGC1-a iske-
let kasi, kahverengi adipoz doku, karaciger ve kalp
gibi eksprese edildigi doku ve organlarda beslenme
ve fizyolojik sinyale yanit olarak ¢oklu genleri diizen-
leyebilen spesifik bir transkripsiyonel koaktivatordir.
PGC1-a enerji metabolizmasinin programlanmasinda
arabulucudur ve birgok hicre tipinde mitokondriyal
biyogenez ile oksidatif metabolizmay! kontrol eder
(18,19). Yapilan calismalarda, transmembran FN-
DC5’in hicresel FNDC5'ten daha buyuk oldugu belir-
lenmistir. Bu durum, arastirmacilarin proteinin bir par-
¢asinin salinmis olabilecegini sorgulamalarina neden
olmustur. Arastirmacilar, FNDC5'in Tip | membran
proteini olarak sentezlendigi, ardindan proteolitik ola-
rak kesildigi ve proteinin amino (N) terminal kisminin
ekstrasellller ortama birakildigi hipotezini ortaya at-
mislardir. Bu varsayima dayanarak yapilan calisma-
lar sonucunda, iskelet kasindan egzersiz sirasinda
PGC1-a aracihgiyla FNDC5 (FRCP2/PeP) salindigi-
ni ve bu proteinin bilinmeyen bir proteaz tarafindan
kesilerek irisinin meydana geldigini tespit etmislerdir
(13,20). Ayak degirmeni ile egzersiz yaptirilan fare-
lerin “rectus femoris” kasindan alinan biyopsilerde
FNDCS5 ve irisin hormonunun hicresel lokalizasyonu
incelenmistir. FNDC5 kas hticrelerinin membraninda
bulunurken; irisin intersellller alanda lokalize olmus-
tur (21). Esas olarak, uzun sireli egzersiz, PGC1-
o’nin kalp ve iskelet kasindaki ekspresyonunu arti-
rir; daha sonra insulin duyarhhi@i ve sinyalleme gibi
farkli metabolik parametreleri gelistirir; ayrica AMPK
aktivasyonunu, PGC1-a fosforilasyonunu ve FNDC5
Uretimini takiben irisin olusumu igin FNDC5'in bdlin-
mesini saglar (Sekil 3) (15,22,23).

irisinin Dokulardaki Lokalizasyonu

insanlar tizerinde yapilan calismayla irisinin énci for-
mu olan FNDC5'in kas, perikardiyum, rektum ve beyin
basta olmak Uzere 47 farkh doku ve organda varli-
g1 gosterilmistir (24). irisin ile ilgili ilk bilgiler egzersiz
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sirasinda kas dokudan salindigi yonundedir. Ancak,
daha sonra yapilan bircok calisma kas doku disinda
¢ok sayida doku ve organda da irisin sentezinin ol-
dugunu gostermistir. Subkutan adipoz doku, beyin,
kalp kasi, testis, akciger, dalak, mide, pankreas, insan
anne sutu, tokdruk, serebellumdaki purkinje hicreleri
ve BOS'ta irisin varligi1 gosterilmistir (25-27).

Uzun surell egzersiz

Egzersiz

i "‘ Proteazom &
é,fCa"

( F’GC ]0 AMPK
n of
Kalsinérin/CaMKs PP)
T

®
RCREB, NFAT, MEF2C, MEF2D

Sekil 3
Irisin sentezi ve salinimi i¢in dnerilen mekanizma (15,22)

Farelerde irisinin toplam dolasim seviyelerinin %
72'sinin kas dokudan; geriye kalan % 28'inin ise yag
dokudan kaynaklandigi disunilmektedir (13,28). in-
sanlarda adipoz dokudaki FNDC5 ekspresyonunun,
iskelet kasindan 100-200 kat daha diistk oldugu ifade
edilmektedir (23,24,29).

irisin Reseptorii

irisinin farkl doku ve organlardaki islevlerini acikla-
maya yonelik calismalarin sayisi giderek artsa da;
bu islevlerin yerine getirilmesine aracilik eden irisin
reseptori veya reseptorleri halen bilinmemektedir.
irisine ait reseptorii belirlemeye yoénelik yapilan ilk ca-
lismada, irisinin bir hiicre ylizey reseptéri araciligiyla
etkilerini gerceklestirdigi ileri surdlmustur (13). Daha
sonra yapilan bir calismada ise, ligand-reseptor etki-
lesimi icin dnemli olabilen irisin dimerleri gosterilmistir
(Sekil 4) (14).

irisinin Etki Mekanizmasi

irisinin ekspresyonu ve olasi etki mekanizmalari ile
ilgili tartismalar halen devam etmektedir. Son yillarda
yapilan bircok ¢alisma, irisinin egzersize yanit olarak
iskelet ve kalp kasi tarafindan salinan bir molekdl ol-
dugunu ve iskelet kasl, kalp, karaciger, beyin ve yag
dokusu i¢in haberci olarak davrandigini 6ne strmek-
tedir (13,16,28,30). Diger birgok yeni ¢alisma, irisinin
beyaz yag dokusunun esmerlesmesini saglayarak,
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iskelet kasi ve kalpte glikoz alimini tesvik ederek,
hepatik glikoz ve lipit metabolizmasini dizenleyerek
ve pankreas hucre fonksiyonunu iyilestirerek insulin
direncinde ve tip 2 diyabette terapétik etkiler gostere-
bilecegini ortaya koymustur (Sekil 5) (17,31,32). irisi-
nin bu ve diger bircok fizyolojik islevi, p38 mitojen ile
aktive olan protein kinaz (p38 MAPK) ve hiicre digl
sinyalle duzenlenen kinaz (ERK) aktivasyonu ile orta-
ya ¢ikar (16,33).

A FNDC5
N{ x| irisinalam | g | Stk o
ra

irisin

irisin dimeri

Sekil 4
irisinin kristal yapisi (14)

ISKELET
— KASI
EGZERSIZ l
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enocs
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insoun oirenci § P

Proteoliz
i

KAN DOLASIMI

IRISIN T

RESEPTOR © -

Sekil 5
Enerji harcanmasini tesvik etmek igin irisinin 6nerilen yolu
(32)

irisin ve Egzersiz iligkisi
Bostrom ve ark. irisinin kesfini duyurduklari ¢alisma-
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da, farkli irisin fragmanlarinin insan ve fare plazma-
sinda mevcut oldugunu ve iskelet kasindaki FNDC5
ifadesindeki degisimlerin bu yapilarin seviyelerinde
etkili oldugunu belirlemistir. Calismada, egzersiz son-
rasi iskelet kasindaki FNDC5 ekspresyon dizeyin-
deki artisa paralel olarak bir siire sonra dolasimdaki
irisin diizeyinin de arttigi gosterilmistir (13).

insanlar tizerinde yapilan bazi ¢alismalar Bostrom ve
arkadaslarini destekler niteliktedir. Kraemer ve ark.
egzersiz sonrasi ilk birkag saat icerisinde dolasimdaki
irisin diizeyinin gecici olarak yukseldigini gostermistir
(34). Baska bir calismada ise, dolasimdaki irisin du-
zeyinin akut egzersiz ile yaklasik % 20 oraninda art-
tigr gosterilmistir (24). Hecksteden ve ark. hem akut
hem de kronik egzersiz sonrasi dolasimdaki irisin
dizeyinin anlaml sekilde etkilenmedigini bildirmistir
(35). Diger bir calismada ise, kronik egzersiz sonrasi
PGC1-a ve FNDCS5 ifadelerindeki artisa ragmen dola-
simdaki irisin diizeyinin azaldigi rapor edilmistir (15).

risin salimminin egzersiz ile uyarildigini gésteren
calismalar olsa da; dizenli fiziksel aktivite ve egzer-
sizin plazma irisin seviyeleri Uzerine etkisiyle ilgili ¢ca-
hsmalar hem c¢ocuklarda hem de yetigkinlerde halen
celiskilidir (36). Egzersiz sonrasi irisin seviyesindeki
artislar egzersizin tipine bagl olarak degisebilmek-
tedir. Diren¢ egzersizleri dayaniklilik egzersizlerine
gore irisin seviyelerinde anlamh diizeyde daha fazla
artis meydana getirmistir (37). Bununla birlikte, farkli
siddette yapilan egzersizler sirasinda artan metabolik
ihtiyaca gore irisin seviyelerinin artisinda degiskenlik
oldugu bildirilmistir (38).

Egzersiz, hipertansiyon icin farmakolojik olmayan
onemli bir tedavi olarak gorilmektedir. Ancak, bu etki-
nin altinda yatan mekanizmalar heniiz tamamen agik-
hda kavusturulamamistir. Egzersiz sirasinda baslica
iskelet kasi hicreleri tarafindan salinan irisinin, dia-
betes mellitus ve obezite gibi metabolik hastaliklarda
koruyucu bir rol oynadigi disunilmektedir. irisin ile
metabolik hastaliklar arasindaki yakin iliski nedeniyle
irisinin kan basincinin dizenlenmesinde rol oynayabi-
lecedi hipotezine dayanarak farkli tir ve damar prepa-
ratlarinda bazi ¢alismalar yapiimistir. Bu ¢alismada,
irisin ile ilgili guincel bilgiler verilerek irisinin vaskuler
tonus Uzerine etkilerinin ve bu etkilerde rol oynayan
olasi mekanizmalarin belirlenmesine iliskin literatlirde
yer alan ¢alismalar derlenmistir.

Klinik galismalar, yeni tani konulan tip Il diyabetik has-
talarda dolasimdaki irisin diizeylerinin endotel-bagim-
I vazodilatasyonla pozitif iligkili oldugunu ve dusuk
irisin diizeylerinin obezitede endotel disfonksiyonu ile
bagimsiz olarak iliskili oldugunu gostermistir (39,40).



irisinin Vaskiiler Tonus Uzerine Etkileri

irisinin kesfedilmesiyle, bu proteinin obezite ve dia-
betes mellitus basta olmak Uzere bircok metabolik
hastaligin tedavisinde kullanilabilecek yeni potan-
siyel bir ajan olabilecegi umudu dogmustur. Gunu-
muzde Ozellikle insilin direnci, obezite ve tip Il dia-
betes mellitus ile bu hastaliklara bagli olarak gelisen
hipertansiyon ve ateroskleroz gibi kardiyovaskuiler
hastaliklarin sikhgi artmaktadir. Bu baglamda, irisinin
adipoz dokuda UCP-1 ifadesinde artis saglayarak
termogenez ve kilo kaybi ile sonuglanan enerji meta-
bolizmasinin dizenlenmesinde sahip oldugu anahtar
roline ek olarak, vaskuler tonus Uzerine dogrudan
etkileri ile 6zellikle kardiyo-vaskiler hastaliklarin te-
davisinde potansiyel terapétik etkiler gosterebilecegdi
degerlendirilmistir.

Zhang ve ark., rekombinant insan irisininin siganlarin
3. beyin ventrikiline uygulanmasi durumunda hipo-
talamusun paraventrikiler cekirdeklerinde nodronlari
aktive ettigini tespit etmistir. irisinin merkezi olarak
verilmesi kan basincini ve kardiyak kontraktiliteyi ar-
tirmistir. Eksojen irisin, atenololiin neden oldugu kar-
diyak kasilma inhibisyonunu tersine ¢evirmistir. Buna
karsilik, periferik irisin uygulamasi hem kontrol hem
de kendiliginden hipertansif sicanlarda kan basin-
cini distirmistir. irisin mezenterik arter halkalarin
ATP'’ye duyarli potasyum kanallari araciligiyla genis-
letmigtir (41).

Han ve ark., yuksek yagh diyet ile induklenen obez
farelerde irisinin endotel fonksiyonu tzerine dogrudan
bir vaskuler koruyucu etkisinin olup olmadigini aras-
tirmistir. Erkek C57BL/6 farelerine irisin uygulanarak
veya uygulanmayarak yem verilmistir ya da yiksek
yagl bir diyet uygulanmistir. Aortik endotel fonksiyo-
nu endotel bagimli vazodilatasyon ol¢ulerek belirlen-
mistir. Aortta nitrik oksit (NO) tespit edilmistir. irisinin
endotel hiicrelerinde AMP ile aktive olan protein kinaz
(AMPK), Akt ve endotelyal NO sentaz (eNOS) fosfo-
rilasyon seviyeleri tizerindeki etkisi belirlenmistir. iri-
sinin AMPK-eNOS yolagindaki rolinu incelemek igin
insan umbilikal ven endotel hucreleri kullaniimistir.
Asetilkolinle uyarilmis endotel bagimli vazodilatas-
yon obez farelerde kontrol farelerine kiyasla anlam-
Il derecede disuk bulunmustur. Obez farelere irisin
uygulanmasi endotel bagimli vazodilatasyonu énemli
Olgude artirmis ve endotel fonksiyonunu iyilestirmistir.
irisinin bu faydali etkisi AMPK, Akt ve eNOS inhibi-
torlerinin varliginda kismen zayiflatilmistir. Obez fare-
lere irisin uygulanmasi endotelyal hiicrelerde AMPK,
Akt ve eNOS’un NO Uretimini ve fosforilasyonunu ar-
tirmistir. Bu faktorler in vitro insan umbilikal ven en-
dotelyal hiicrelerinde de irisin ile gelistirilmistir. AMPK
ekspresyonunun kiicik susturucu RNA tarafindan
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baskilanmasi irisin kaynakli eNOS ve Akt fosforilas-
yonu ve NO uretimi ile bloke edilmistir. Arastirmacilar
bdylece, irisinin yiuksek yagll diyet kaynakli obez fa-
relerin aortundaki endotel fonksiyonunu iyilestirdigine
dair ilk kaniti elde ederek; bu koruyucu etki icin meka-
nizmanin AMPK-eNOS sinyal yolunun aktivasyonu ile
ilgili oldugunu gostermistir (42).

Jiang ve ark., fare mezenterik arterlerinde irisinin
vaskuler aktivite Uzerindeki etkilerini ve icerdigi me-
kanizmalari arastirmistir. irisinin endotelyumu olan
veya olmayan mezenterik arterlerde gevsemeyi kon-
santrasyona bagimh sekilde indiikledigi gosterilmigtir.
Ayrica, endotel-intakt mezenterik arterler Uzerindeki
irisin kaynakli vazorelaksasyon etkilerinin L-NAME
veya ODQ 6n muamelesi ile azaltildigi gosterilmistir.
Buna karsin, segici olmayan bir siklooksijenaz inhibi-
tort olan INDO ile 6n muamele, irisine bagll gevse-
meyi module etmemistir. Bunun yaninda, hiicre digi
Ca*? akisi ve hiicre ici Ca* salinimi nedeniyle olusan
kasilma da irisin tarafindan inhibe edilmistir. Bu so-
nuclar, irisinin indikledigi endotel bagiml gevsemeye
prostaglandin 12 (PGI2)-siklik adenozin monofosfat
(cCAMP) bagimli mekanizmanin degil NO-guanozin 3/,
5'-siklik fosfat (cGMP) bagimli yolagin aracilik ettigini
gostermistir. Endotel bagimsiz gevsemenin ise, voltaj
bagimh kalsiyum kanallarinin (VDCCs) ve hem IP3R
hem de RyR kanallari yoluyla hicre i¢i Ca*? salini-
minin bloke edilerek Ca*? akisinin inhibe edilmesine
bagli olabilecegi belirtiimistir (43).

Fu ve arkadaslarinin yaptigi calismada, erkek Wis-
tar-Kyoto (WKY) sicanlarinin ve kendiliginden hi-
pertansif sicanlarin kan basinglari karotid arterden
izlenmistir. Calismada, akut intravendz irisin enjek-
siyonunun kendiliginden hipertansif si¢canlarda kan
basincini dusurdugu, ancak WKY sigcanlarda dusur-
medigi bulunmustur. irisin kendiliginden hipertansif
siganlarin fenilefrin ile 6nceden kastiriimis mezente-
rik arterlerinde tek basina dogrudan vazorelaksasyon
etkisi gostermemistir. Bununla birlikte, irisin kendili-
ginden hipertansif siganlarin mezenterik arterlerinde
asetilkolin kaynakl vazorelaksasyonu artirmistir. Bu-
nun 100 pmol/L L-NAME uygulamasi ile tersine gev-
rilebilmesi nitrik oksitin buradaki rolini gostermigtir.
irisin endotel hiicrelerinde NO (retimini ve endotel-
yal nitrik oksit sentazin fosforilasyonunu artirmistir.
5'-AMP ile aktive olan protein kinaz, irisinin vazore-
laksasyon etkisine dahil olmustur; ¢unku bir inhibito-
ri olan C bilesigi (20 pmol/L) endotelyal hiicrelerde
eNOS ve protein kinaz B (Akt) fosforilasyonunda irisi-
ne bagl artisi ve mezenterik arterlerde vazodilatasyo-
nu bloke etmistir (Sekil 6) (44).
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Sekil 6
irisinin vazorelaksasyon ve kan basincini diisiiriicii etkisin-
de rol aldigi 6nerilen sinyal mekanizmasi (44)

Hou ve ark., irisinin obezitede heme oksijenaz-1 (HO-
1)/adiponektin aksinin diizenlenmesi yoluyla perivas-
kiler adipoz doku (PVAT) disfonksiyonunu iyilestirip
iyilestiremeyecegini belirlemek amaciyla yaptiklari
calismada, C57BL/6 farelere irisin ile birlikte veya
irisinsiz yuksek yagh bir diyet uygulamistir. PVAT(+)
veya PVAT(-) torasik aort halkalarinin fenilefrine kon-
santrasyona bagli yanitlari organ banyosunda calisil-
mistir. HO-1 ve adiponektinin protein dizeyleri Wes-
tern-Blot ile belirlenmistir. Perivaskiler adipoz dokuda
UCP-1, Cidea ve TNF-a gen ekspresyonu ise gercek
zamanli PCR ile analiz edilmistir. Calisma sonucunda,
obez farelerin irisin ile muamele edilmesinin glikoz ve
lipit metabolizmasini gelistirdigi, TNF-a ve malondial-
dehitin plazma seviyelerini disurdigu ve plazma adi-
ponektin seviyelerini artirdigi belirlenmistir. PVAT'In
anti-kontraktil etkileri, yuksek yagl diyet farelerinde
zayiflatimis ve bu zayiflama, yuksek yagh diyet fa-
relerine irisin uygulanarak restore edilmistir. irisin uy-
gulanmis yiksek yaglh diyet farelerinde PVAT(+) aort
halkalarinin HO-1 inhibitdéri ve adiponektin reseptor
bloke edici peptit ile inklibasyonu, irisinin PVAT fonk-
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siyonu Uzerindeki faydali etkilerini ortadan kaldirmis-
tir. Ayni sonuglar, irisin uygulanmis yuksek yagl diyet
farelerinde ex vivo'’da da gozlenmistir. Yuksek yagli
diyet farelerinin irisin ile muamelesi, HO-1 ve adipo-
nektinin protein seviyelerini dnemli dlctde artirirken;
PVAT'ta superoksit Uretimini ve TNF-a ekspresyonu-
nu azaltmistir. irisin muamelesi, yiiksek yagh diyet fa-
relerinin perivaskuler adipoz dokularinda kahverengi
adiposit belirtecleri UCP-1 ve Cidea ekspresyonunu
artirmistir. Sonug olarak, irisin diyetle indiklenen obez
farelerde torasik aortta PVAT'In anti-kontraktil 6zellik-
lerini iyilestirmistir. irisinin koruyucu etkilerine aracilik
eden mekanizmanin, PVAT ta HO-1/adiponektin aksi-
nin up-regulasyonu ve PVAT'In kahverengilesmesi ile
ilgili oldugu gorulmustur (45).

Ye ve ark., primer kiltirlenmis sican mezenterik ar-
ter endotel hiicrelerinde irisinin, hicre i¢i depolardan
salinan Ca*? yerine hiicre disi Ca*? akisina bagl ola-
rak [Ca+2] artisina neden oldugunu belirtmistir. Da-
hasi, [Ca+2], deki irisin kaynakli artiglar bir TRPV4
(transient receptor potential vanilloid 4) inhibitdri ta-
rafindan tamamen ortadan kaldiriimistir. irisin, sican
mezenterik arterlerinin endotel bagimh vazodilatas-
yonunu induklemigstir. Buna karsin, irisinin endotel
bagimsiz vazodilatasyon Uzerinde etkisinin olmadigi
goralmastir. Ayrica, TRPV4 inhibitori varliginda irisin
kaynakli vazodilatasyon tamamen ortadan kalkmis ve
bu da TRPV4 kanallarinin endotel bagimli vazodila-
tasyonda rolinin oldugunu gostermistir (46).

Sonuc

Vazoreaktivite hipertansiyon, bas agrisi ve inme gibi
cesitli kardiyovaskuler hastaliklarda temel 6neme sa-
hiptir. irisinin farkl etkileri kesfedilse de, kardiyo-vas-
kuler fonksiyonlar Uzerindeki etkileri henliz tam olarak
aydinlatilamamistir ve potansiyel vaskiler aktivitesi
hakkinda ¢ok az sey bilinmektedir. irisinin periferik
vazodilatator etkisi yapilan sinirli sayidaki ¢alisma ile
gOsterilse de; endotel-bagimli ve endotel-bagimsiz
vaskuler diiz kas kasilma-gevseme yanitlarina etkile-
rinin altinda yatan mekanizmalar agiklanmamistir. Bu
durum, irisinin vaskuler dokudaki fonksiyonel etkileri-
nin ve bu etkilerde rol oynayan mekanizmalarin net bir
sekilde ortaya konulabilmesi i¢in daha fazla ¢alisma-
ya gereksinim duyulduguna isaret etmektedir.
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Oz

lyi yonetilen ve planlanan varfarin tedavisi énemli bir
antikoagulan secenek olmustur ve antikoagulasyon
saglayicilarinin rehberligi optimum sonuglari elde et-
meyi kolaylastirmistir. Karmasik farmakokinetik ve far-
makodinamik profiline ragmen, varfarin, giniimiizde
de en yaygin kullanilan oral antikoagilan ajanlardan
biridir. Bu ajan ile optimal antikoagulasyona ulasmak,
bir¢cok gida ve ilag etkilesimi nedeniyle klinik olarak zor-
dur. Varfarin ile yapilacak ila¢ tedavisi her bir hastaya
6zgU olacak sekilde uyarlanmalidir. Varfarin ile birlikte
kullanilabilecek bitkisel ilaclarin ve diger ilaglarin var-
farinin etkinligini arttirabilecegi veya ila¢ toksisitesini
azaltabilece@i mutlaka g6z 6ninde bulundurulmahdir.
Uygunsuz antikoagulasyon kontrolli, hastalari sira-
siyla asiri ve yetersiz koagtlasyon nedeniyle kanama
veya tromboembolik komplikasyon riskinde artisa ma-
ruz birakabilmektedir. Ozellikle K vitamini alimindaki
dalgalanmalarin, varfarin ile tedavi edilen hastalarda
antikoagulasyon derecesi tzerinde onemli bir etkisi
bulunmaktadir. Ek olarak, cesitli diyet takviyeleri ve
bitkisel drtnlerin kullanimindaki artis da antikoagulan
seviyelerinde istenmeyen sonuclara yol agabilmek-
tedir. Bu derlemenin amaci, en sik kullanilan ilaclar,
besin ve diyet takviyelerinin varfarinin farmakokinetigi
Uzerindeki etkilerini tartismaktir.

Anahtar Kelimeler: ilag-besin etkilesimleri, antikoa-
gulanlar, varfarin, farmakokinetik, biyoyararlanim

Abstract

The warfarin treatment which is well managed and
planned has been an important anticoagulation alter-
native and guidance of anticoagulant providers has
been a promoter for obtaining optimum results. War-
farin is currently one of the most widely used oral an-
ticoagulants despite its complex pharmacokinetic and
pharmacodynamic profile. It is clinically difficult to re-
ach optimal anticoagulation with this agent due to its
multiple food and medicine interactions. Drug therapy
with warfarin should be individualized to each patient.
It should be kept in mind that herbal medicines and
other medicines that can be used with warfarin may
increase the effectiveness of warfarin or reduce drug
toxicity. Inappropriate control and monitorization of an-
ticoagulation may expose patients to excess or ineffe-
ctive anticoagulation leading to hemorrhage or throm-
boembolic complication risks, respectively. Especially
fluctuations in vitamin K intake has a significant effect
on the degree of anticoagulation in patients receiving
warfarin treatment. Additionally, various dietary supp-
lements and recent increase in herbal medicinal pro-
ducts may lead to undesirable results in levels of an-
ticoagulation. The aim of this review is to discuss the
effects of most frequently used drugs, food and dietary
supplements on the pharmacokinetics of warfarin.

Keywords: Drug-food interactions, anticoagulants,
warfarin, pharmacokinetic, bioavailability
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Giris

Koagulasyon; kanda bulunan kan pulcuklarinin hava
ile temas etmesi sonucu tortu halinde birikerek kanin
pihtilasmasi iken; antikoagllasyon ise bu pihtilas-
manin olusmamasi veya engellenmesi durumudur.
Antikoagilasyon tedavisi lokalizasyon ve Klinik tablo
acisindan genis bir spektrum olusturmaktadir. Trom-
boembolik hastaliklarin profilaksi ve tedavisinde ya-
samsal 6nem taslyan vazgecilemez bir tedavi yon-
temidir. Arteriyel tromboembolizm d&hil olmak Uzere
tromboembolik hastaliklar, dunyadaki mortalitenin
baslica nedenleridir. Bu hastaliklar 6nemli morbidi-
te ve saglik harcamalariyla baglantihdirlar. Tedavide
onemli degisiklikler olmasina ragmen ¢ogunlukla anti-
koagulan ilaclarin parenteral veya oral yolla kullanim-
lari tercih edilmektedir (1, 2).

Koroner kalp hastaliklari ve inmeden sonra sik go-
rilen kardiovaskuler olaylardan Uclncist vendz
tromboembolizmdir. Oral antikoagulan kullanimi igin,
kilavuzlarda oncelikle inme riski olan atrial fibrilas-
yon (AF) hastalarinin ayirt edilmesi 6nerilmektedir.
AF'nin en ciddi komplikasyonu tromboembolizmdir.
inme riskini 3-6 kat arttirmasi, tum inmelerin yakla-
stk %15-20’sinden sorumlu olmasi ve AF ile iliskili in-
melerin ciddi seyretmesi (inme gegiren olgularin AF’li
olgularin %60’inin engelli kalmaya, %20’sinin élimle
sonuclanmasi) siklikla karsilasilan durumlardir (3-5).

inme riskini tespit etme ve AF hastalarinda antit-
rombotik tedaviye baslarken kilavuzluk etmesi icin,
CHA2DS2-VASc skorlamasinin kullaniimasi oneril-
mektedir. CHA2DS2-VASc skoru AF olan hastalarda
tromboemboli riskini belirlemede kullanilan giincel bir
skorlama sistemidir. Bu sistemde konjestif kalp yet-

CHA2DS2-VASc skorlama (6).

Besin ilag Varfarin Farmakokinetik

mezligi, hipertansiyon, ileri yas, diyabet, kadin cinsi-
yeti, inme ve vaskdler hastalik varligina gore bireysel
bir puanlama olusturularak antikoagulan tedavinin ge-
rekli olup olmamasina yanit bulunmaktadir (6).

Tablo 1'de yer alan hastaliklar ve hasta o6zellikleri
tek tek puanlanarak her hasta i¢in bir yil igcinde AF’'ye
baglh inme gecirme olasiligr yilhk yizde olarak be-
lirlenir ve bu sonuca goére hastaya antikoagulan kul-
lanimina karar verilir. Skor O ile 9 arasinda degisir
ve skor arttikga yillik inme orani yukselir. Tablo 1'de
hangi hastalik ve risk faktorl varliginda kag puan ali-
nacag! ilk iki sutunda ve alinan skor sonucunda yillik
inme oraninin da yuzde kag olacag! tg¢tincu ve dor-
dincl sutunda belirtilmistir. Bu skorlamada yer alan
Ozelliklere yakindan bakildiginda 75 yas ya da Uze-
rinde olmak ve daha 6nce inme gegirmis olmak AF
varliginda hastanin skorlama yapildiktan sonraki bir
yilicinde daha yuksek olasilikla inme gecirebilecegini
ongormektedir (7).

inmede koruyucu tedavide en ¢ok tercih edilen ilaglar,
Aspirin (asetil salisilik asit-ASA), ASA+ Klopidogrel,
Vit K Antagonistleri (VKA) (Varfarin) ve Direkt Oral An-
tikoagulanlar (DOAK) (Direkt Trombin (Flla) inhibitor-
leri (Dabigatran), Faktor Xa inhibitorleri (Rivaroxaban,
Apixaban, Edoxaban) olarak siralanabilir (7, 8).

1941 yilinda ilk kez Karl Paul Link tarafindan bulunan
ve o tarihten beri kullanilan bir ilag olan varfarin, K
vitaminine (Vit K) bagh faktor Il, VII, IX ve X'u inak-
tive ederek antikoagtilasyon saglar. VKA'leri; derin
ven trombozu (DVT), pulmoner emboli (PE), nonval-
vuler ve valvuler atrial fibrilasyonda inme profilaksisi,
mekanik ve prostetik kalp kapak hastaliklarinda ve
ortopedik cerrahi operasyonu gegiren yuksek riskli

Hastalik ve Risk Faktori Puan SKOR Yillik inme orani
C | Konjestif Kalp YetmezIigi 1 puan 0 %0
H | Hipertansiyon 1 puan 1 %1,3
A, |Yas =275 2 puan 2 %2,2
D | Diabetes Mellitus 1 puan 3 %3,2
S, | inme Oykiisii 2 puan 4 %4,0
V | Vaskiler Hastaliklar 1 puan 5 %6,7
A | Yas 65-74 1 puan 6 %9,8
S | Cinsiyet (Kadin) 1 puan 7 %9,6
8 %12,5
9 %15,2
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hastalarda periferal emboli ve arteriyel hastaliklarin
profilaksisi gibi degisik medikal durumlarda endikedir.

VKA, uzun sireli oral antikoaglllasyona ihtiya¢ duyan
hastalarin bakimi igin temel gereksinimlerden biridir.
1940'lardan bu yana heparin (fraksiyone olmayan
heparin) ve 1980'lerden beri dusuk molekil agirlikh
heparin baskin olarak kullanilan parenteral antikoa-
gulanlar olmustur. Varfarin ise 1954'teki onayindan
sonra farmakokinetik ve farmakodinamik profilindeki
karmasikliga ragmen, en yaygin kullanilan oral anti-
koagulan olmustur. Varfarin kullanimindaki en blyuk
engel farmakolojik olarak ¢ok sayida besin ve ilag ile
etkilesime girmesi ve antikoagulasyon etkilerinin tah-
min edilemiyor olmasidir. Bunun yaninda, kanama ris-
kinin yuksek olmasi, rutin olarak dar tedavi araliginda
tutabilmek i¢in uluslararasi normalize protrombin za-
man orani (INR) takipli doz gerektirmesi, hastalarin
eqitimi, teratojenite, deri nekrozu, degisken metabo-
lizma ve uzun yarilanma 6mru gibi kullanimini kisitla-
yan faktorler siralanabilir. Bununla birlikte, tekrarlayan
iskemik olay riskini kanama riskine karsi dengelemek
icin, oral antikoagulan ilaclarla tedavi tedavisinin yo-
netiminde farmakokinetik ve farmakodinamik faktor-
ler dikkate alinarak yaygin olarak kullaniimaktadir (9,
10).

Varfarin alan hastalar, receteli-recetesiz ilaglar, bitki-
selilaglar, vitaminler veya diger urtinler de dahil olmak
Uzere herhangi bir yeni ila¢c almadan 6nce tibbi destek
alinmalidir. Bir¢ok ila¢ varfarinin etkinligini degistire-
bilir, bu da cok ylksek veya ¢ok dustk bir INR ile so-
nuglanabilir. En yaygin tezgéh usti agri kesicilerden
bazilari, 6rnegin: ibuprofen ve naproksen, varfarinin
antikoagulan etkilerini arttirir ve zararli kanama ola-
siigint artirir. Bazi gidalar da varfarinin etkinligine
mudahale edebilir. Hatirlanmasi gereken en 6nemli
nokta, normal olarak tiketilen gidalari tiketmek ve
uzman tavsiyesi olmadan diyette dnemli degisiklikler
yapmamaktir.

Antikoagiilasyon Tedavisinde Varfarin

Varfarin alimindan sonra esasen tamamen absorbe
olur ve 2 ila 6 saat arasinda maksimum plazma kon-
santrasyonuna ulasir. Ortalama kullanim dozu yakla-
sik 5 mg/gun'dur, ancak bazi hastalarda 0,5 mg/gln
kadar dusuk veya bazilarinda 50 mg/ giin kadar yuk-
sek bir doz verilebilir. Yas, cinsiyet, etnik koken, anti-
koagilasyon endikasyonu, Vit K alimi, vicut agirhgi,
albimin duzeyi ve etkilesen ila¢ (lar) gibi faktorlerin
hepsi bu degiskenlige katkida bulunabilir. Kigtk bir
dagilim hacmine (10 L/ 70kg) dagilir ve 0,2 L/ h/ 70kg
gibi bir klirensle hepatik metabolizma ile elimine edilir.
Eliminasyon yarilanma omru yaklasik 35 saattir. Yari-
lanma omri oldukca uzun oldugundan ilacin tek doz
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uygulanmasindan sonra kararli durum konsantrasyo-
nuna ulasmasi yaklasik 1 hafta gibi bir sire¢ almakta-
dir ve buna bagli olarak gunlik uygulamalardan son-
ra plazma konsantrasyonundaki dalgalanmalar ihmal
edilebilecek diizeyde saptanmaktadir (11). Rasemat
olarak uygulandiginda R-varfarinin klerensi neredey-
se S'nin yarisi kadardir. Buna karsilik R enantiyome-
rinin yarilanma émri S enantiyomerinden daha buyuk
oldugundan dagilim hacimleri ayni gibi gérinmekte-
dir. Her iki enantiyomeri de P450 enzimleri tarafindan
farkl sekilde metabolize edilmektedir. Bu nedenle, bu
sistemi inhibe etme potansiyeline sahip olan her bile-
sik (ilag veya fitokimyasal) varfarin metabolizmasini
azaltabilir ve etkisini artirabilir. Bu nedenle bu enzim-
ler tarafindan metabolize edilen bilesikler de ayrica
varfarin metabolizmasini rekabetci bir mekanizma ile
inhibe etme potansiyeline sahiptir (12).

Varfarin ve Vitamin K Etkilesimi

Varfarinin etkisini azaltabilen ve tromboz riskini artira-
bilecek en 6nemli grup yuksek miktarda Vit K iceren
bitkiler olarak belirlenmistir (13). Vit K pihtilasmada bir
ko-faktordir ve bu nedenle, Vit K agisindan zengin
bitkiler varfarin kullanan hastalarda INR degerlerini
azaltabilir.

Varfarin dozu hastalar arasinda oldukg¢a degiskendir
ve mutlaka kisisellestiriimelidir. Yaygin bir klinik uy-
gulama olan varfarin ile antikoagilasyon tedavisi INR
olarak ifade edilen protrombin zamani kullanilarak iz-
lenir ve guvenlik araligi takibi yapilarak hasta Vit K
diyeti konusunda bilgilendirilmelidir. Bir hasta varfarin
tedavisine basladiginda, Vit K agisindan zengin besin
kaynaklari ve bunlarin kendi diyetindeki yeri ve mik-
tarlari konusunda temel bir egitim almalidir. Birgok
calismada varfarin tedavisi alanlarin %80'inde INR
seviyesinin tedavi sinirlari iginde olmadigi anlasiimis-
tir (14-16). INR<2 olmasiyla tromboembolik riskler
artmakta, INR>4,5 Uzerinde olmasiyla kanama orani
artmaktadir. Turkiye’de AF’si olup antikoagulasyon
endikasyonu olan hastalarin sadece %30'u VKA kul-
lanmaktadir ve VKA kullanan hastalarin ancak %48’i
kilavuzlarin 6nerdigi hedef INR degerlerine ulasabil-
mektedir (17). Baslangi¢ egitiminin glclendirilmesi ve
INR dalgalanmalariyla ilgili riskler hakkinda bilgilen-
dirmenin yaninda, varfarin alan hastalarda terapotik
antikoagulasyonun daha iyi korunmasini saglayan
tutarli ve stabil bir Vit K diyetine uyumun saglanmasi
son derece onemlidir (18, 19). 4,5 ila 10,0 arasindaki
asirt yukselmis INR degerleri igcin major bir kanama
yoksa varfarini bir sure kesip INR’'nin normal terapotik
sinirlara dismesini beklemek 6nerilmektedir. Bunun
bilimsel temeli de antikoagilasyonu INR 4,5-10 ara-
sindayken Vit K ile tersine ¢evirmenin major kanama-
lari 6nlemek acgisindan etkili olmadiginin gosterilmis
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olmasidir. INR 10'nun Uzerinde ise 2,5 mg oral Vit
K uygulamasinin kanamayan hastalarda onerildigini
gbrmekteyiz. Major kanamanin olmadigi stabil hasta-
larda intravendz veya subkitan Vit K yerine oral Vit K
tercih edilmelidir. Varfarine bagh major kanamalarin
oldugu durumlarda ise antikoagulasyonun hizli geri-
ye dondurtlmesi gerekir. Hemostazin restorasyonu
icin Vit K'nin yeni pihtilagsma faktorleri sentezleyebil-
mesi ve INR’nin dusurulmesinde etkili olabilmesi igin
12-24 saate ihtiyag vardir. Bu durumda taze donmus
plazma ya da kalp veya bobrek yetmezligi olan has-
talarda protrombin kompleks konsantreleri (kriyopre-
sipitat) kullaniimasi gerekir. Taze donmus plazma ya
da kriyopresipitatta bulunan Faktor Vlla'nin yarilanma
Omrl sadece 6-8 saat iken varfarinin yarilanma émru
36 saat oldugundan hem kriyopresipitat hem de taze
donmus plazma uygulanirken uzun sureli varfarin not-
ralizasyonunu saglayabilmek i¢in bu ajanlarin 5-10
mg Vit K’'nin yavas enjeksiyonu ile kombine edilmesi
gerekmektedir (20).

INR’nin takibinin ¢ok mumkin olmadigr durumlarda
varfarin dozlarinin ginlik kullanim miktarlari Tablo
2'de 6zetlenmistir.

Besin ilag Varfarin Farmakokinetik

Varfarin ve Diger ilag, Besin Etkilesimleri

Cesitli receteli ve recetesiz satilan ilaglar, yiyecekler
ve bitkisel takviyeler varfarinin farmakokinetigini (emi-
lim, dagilim, metabolizma ve eliminasyon) ve farma-
kodinamigini (antikoagilan etkisi) degistirir (Tablo 3)
(22).

Teorik olarak, varfarinin antikoagilan etkisi absorpsi-
yonunda bir azalma ile azaltilabilir. Enzim inhibisyonu
veya indiksiyonu da, ¢cogu varfarin-ila¢ etkilesimleri-
ne yol acan baska bir potansiyel mekanizmadir. Var-
farini inaktif metabolitlere metabolize eden enzimlerin
inhibisyonu, varfarinin klirensinin azalmasina ve anti-
koagulan etkisinin gu¢lendiriimesine yol acabilmekte-
dir. Buna karsilik, varfarini metabolize eden enzimle-
rin induksiyonu, Klirensin artmasina ve antikoagulan
etkisinde azalmaya yol acabilmektedir (23, 24). Var-
farin absorpsiyonu, kolestiramin ve sikralfatin birlikte
kullaniimasiyla azalir. Varfarin plazma proteinlerine
yiksek oranda baglandigindan, protein baglanma
bdlgeleri icin rekabet eden diger maddeler veya ilac-
lar (ibuprofen, quinidin, fenofibrat, losartan, valsartan,
amlodipin, felodipin, fenilbutazon ve kloralhidrat me-
tabolitleri) varfarinle yer degistirerek VKA'larin antiko-
agulan etkisi guclendirilmis olur. Genellikle marjinal

Varfarin dozu baslatma nomogrami 6rnegi (21).

Giin INR Varfarin dozu (mg)
5 mg Varfarin baslangi¢ dozu
1 5
2 5
<15 10
= 1,5-1,9 5
2,0-3,0 2,5
>3,0 0
<15 10
4 1,5-1,9 7,5
2,0-3,0 5
> 3,0 0
<2 10
5 2,0-3,0 5
>3,0 0
<15 12,5
s 1,5-1,9 10
2,0-3,0 7,5
> 3,0 0
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olarak artmis PT-INR olarak gozlenen bu etki tipik
olarak gegicidir ve eslik eden ila¢ rejimine baslandik-
tan sonra 1 guin ila 3 hafta (fenprokumon durumunda)
arasinda gecikmeli bir baslangici vardir.

Varfarini etkileyen ilag etkilesimlerinin ¢ogu, varfarin
metabolizmasinda yer alan CYP450 enzimlerinin eks-
presyonunun ve/ veya aktivitesinin inhibisyonunu ige-
rir (S-enantiyomeri icin CYP2C9 ve varfarinin R-enan-
tiyomeri icin CYP 1A2, 2C19, 3A4). S enantiyomerini
iceren etkilesimler daha buylk etki yaratabilir, clinku
S-enantiyomerinin aktivitesi (antikoagulan etkisi) R-e-
nantiyomerinin aktivitesinden 2 ila 5 kat daha fazla-
dir. CYP2C9'u indukleyen ilaglarin (6rn., Rifampin ve
fenobarbital) birlikte kullanimi, varfarinin klerensinin
artmasina ve dolayisiyla daha az antikoagilasyona
neden olur (25).

Bazi statinler de CYP3A4 ve CYP2C9 izoenzimleri
tarafindan metabolize edilir. PT-INR degerlerini artir-
maya neden olan degisen varfarin metabolizmasi flu-
vastatin, lovastatin, simvastatin veya atorvastatin ile
birlikte kullanildigi durumlarda bildirilmistir. Pravasta-
tin ve rosuvastatin metabolizmasi ise CYP450 enzim-
lerini icermediginden, varfarin ile ilag-ila¢ etkilesimi
potansiyeli daha sinirlidir (20). Ayrica bazi antifungal
ilaglar (6rn., Flukonazol, mikonazol) ve antibiyotikler
(6rn., Azitromisin, siprofloksasin), varfarin ile kombi-
ne edildiginde spesifik CYP450 izo-enzimlerini inhibe
eder ve PT-INR degerlerini ve kanama riskini arttirir-
lar. (26).

Recetesiz satilan bazi ilaglar varfarin metabolizmasi-
ni 6nemli dl¢tide degistirir. Tezgah Usti mentol dam-
lalarinin (antitussifler) eszamanl kullanimi ile azalmis
PT-INR degerlerinin iki vaka raporu, varfarin ve rege-
tesiz satilan ilaglar arasindaki potansiyel etkilesimlere
bir baska drnek sunmaktadir (20).

llag-ilag etkilesimleri de varfarin eliminasyonunu et-
kileyebilir. Ornegin, mikonazol ve fenilbutazonun es-
zamanl kullanimi, S-enantiyomerinin eliminasyonunu
inhibe ederek varfarin eliminasyonunun artmasina
ve varfarin tedavisinin etkinliginin azalmasina neden
olur.

Gidalar ve Bitkisel ilaglarin Varfarin

ile Etkilegimleri

Greyfurt, ince bagirsak ve karacigerde bulunan si-
tokrom P-450 enzim sistemi yoluyla c¢esitli ilaglarin
metabolizmasini etkileyebilmektedir. Etkilenen en-
zimleri 3A4, 1A2 ve 2A6 olarak siralayabiliriz. Varfa-
rinin (R) enantiyomeri, varfarinin greyfurt ile bu teo-
rik etkilesimini agiklayabilecek CYP1A2 ve CYP3A4
enzimleri tarafindan metabolize edilmektedir. iki bile-
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sik potansiyel hedefler olarak belirtilmistir. Naringin,
greyfurtta bulunan baskin bir flavonoiddir ve diger
turuncgillerde 6nemli miktarlarda bulunmamaktadir.
Naringinin metaboliti, naringenin, dihidropiridin meta-
bolizmasinda in vitro olarak dnemli bir inhibisyon gés-
termektedir. Hem naringenin hem de DHB CYP3A4'l
inhibe etmektedir. Calismalar, greyfurt/ greyfurt suyu
tuketiminden sonra ince bagirsaklarda CYP3A4 ice-
riginde dnemli bir azalma oldugunu gostermektedir.
Tuketilen greyfurt miktarinin, inhibisyonunun derecesi
ile iliskili oldugu bulunmustur. Ancak bu etkilesimler-
de, tuketilen doz ve miktar yaninda degisen bagirsak
CYP3A4 seviyeleri ve greyfurt suyu konsantrasyonu-
nun da 6nemli faktorler oldugu belirlenmistir (27-29).

Greyfurt suyu ve varfarinin olasi etkilesimini arastiran
sinirl klinik galismalar yayinlanmistir. Bir calismada,
greyfurt cekirdegi ekstresi (GSE), yasam boyu var-
farin kullanan iki hastaya 3 gun boyunca verilmistir.
Bir hastada 3 guin sonra kug¢ik bir subkitan hematom
gelismis ve INR degeri 7,9 olarak kaydedilmistir. Bir
olgu sunumunda ise, greyfurt suyunun supraterapo-
tik INR'de potansiyel bir faktor oldugu bulunmustur.
Greyfurt/ greyfurt suyunun etkisi ve farmakokinetik
profili CYP3A4 lizerinden varfarin ile etkilestiginden,
gercgek klinik etkisi tartisilsa da etkilesimi aciklamak-
tadir. Calismalarda farkh Ortiin ve miktarlarda greyfurt
suyu / 6zU kullaniimistir ve ince bagirsakta CYP3A4
ekspresyonundaki bireysel farklliklarin dikkate alin-
masl gereken diger bir faktor oldugu ortaya konmus-
tur. Greyfurt tiketiminin hastalarda yukselen INR'nin
kesin nedeni oldugunu kesin olarak sdylemek mim-
kiin olmasa da, greyfurt yemek veya greyfurt suyu ig-
mek isteyen varfarin hastalarinin yakin takibi ve izlen-
mesini disunmek tedbirli bir karar olacaktir (30, 31).

Yesil, yaprakh sebzeler ve bazi bitkisel yaglar 6nem-
li miktarlarda Vit K icerir ve fazla tuketilmeleri PT-
INR'nin azalmasina neden olabilir. Tersine, Vit K’'nin
azalmis tiketimi veya emilimi (antibiyotik kullanimina
bagli gutflorada degisikliklere ikincil) ve Vit K'nin art-
masi (ishale ikincil), PT-INR ve asiri antikoagtlasyon-
da ciddi artislara neden olabilir. Benzer sekilde, biliyer
tikaniklik ve malabsorpsiyon da dusuk Vit K seviyeleri
ve asir antikoagulasyon ile iligkilendirilmistir (32).

Varfarin ile kan hemostazini ve antikoagtlasyonu de-
gistirebilecek 58 farkh bitki tespit edilmistir. Varfarin
ile etkilesime girme konusunda en biyilk potansiyeli
gOsteren bitkiler arasinda sarimsak, zencefil, ginkgo,
sarl kantaron ve ginseng yani normalde gida olarak
tuketilen ve terap6tik amaclar icin kullanilan bitkiler
bulunmaktadir. Genel olarak, bu bitkiler antikoagu-
lasyonu cesitli sekillerde uyararak varfarinin etkisini
guclendirebilir ve bu etkilesim ile iligkili klinik sonug
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kanama riskinin artmasi olarak sonuclanabilmektedir. Klinik arastirmalar, standartlastiriimis ginkgo ekstre-
Ginsengin baslica aktif bilesenleri olan ginsenosidler, sinin (240 mg/d/1 hafta veya 100 mg/d/4 hafta) var-
CYP1A2, trombosit agregasyonu ve tromboksan olu- farinin farmakodinamigini degistirmedigini bildirmigtir.
sumunu inhibe ederek, varfarinin antikoagtlan etkisini  Bununla birlikte, varfarine ek olarak ginkgo alan has-
marjinal olarak arttirdigini gostermektedir. Ginkgoli- talarda PT-INR'nin rutin olarak izlenmesi dnerilmek-

des, Ginkgo biloba'nin baslica kimyasal bilesenleridir  tedir (14).
ve inflamatuar ve anti-trombosit 6zellikleri mevcuttur.

Yaygin olarak kullanilan ilaglarin PT-INR Uzerine etkisi (22).

Besin ilag Varfarin Farmakokinetik

PT- INR’yi arttiran ilaclar ‘

PT- INR’yi azaltan ilaclar

Santral sinir sistemi lizerine etki eden ilacglar

Sitalopram? Barbitratlar?
Disulfuram Karbamazapin?
Entakapon? Klordiazepoksit
Fenitoin Propofol
Fluoksetin Etanol
Propoksifen

Fluvoksamin

Antiinflamatuvar ilaclar

Asetaminofen Azatioprin
Allopurinol Mesalazin
Selekoksib Sulfasalazin
Dekstropropoksifen

indometazin

interferon

Metilprednizolon

Fenilbutazon

Piroksikam?

Sulindac

Sulfinpirazon

Tramadol

Digerleri

Simetidin? Selat yapici ajanlar
Omeprazol Siklosporin
Orlistat Etretinat

CMF Grip asisi
Danazol Mentol

5 florourasil Merkaptopurin
ifosfamid Metimazol
Levamisol Multivitamin takviyeler
Levonorgestrel Raloksifen
Tamoksifen

Zileuton?

aVarfarin ile klinik olarak anlaml etkilesimler
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Varfarin ve diger bitkisel takviyelerin varfarinin far-
makokinetigi ve farmakodinamigi Uzerindeki etkisini
inceleyen bir calismada, sari kantaron, ekinezya ve
ginkgonun varfarin ile etkilesimi 6zellikle arastiriimis-
tir. Bu calismada sari kantaronun S-varfarin klerensi-
nin artmasi ve R-varfarin klerensinde énemli bir azal-
maya neden oldugu, ekinezyanin varfarinin gérindr
klirensini arttirdigi ve ginkgonun ise varfarinin maksi-
mum plazma konsantrasyonu, egri altindaki alan ve
yarilanma dmrinde bir artis, klirensinde ise bir azal-
ma ile sonuclandigini gostermektedir (27). Baska bir
calismada ise ginseng, zencefil, sarimsak ve kizilcik
birlikte uygulandiginda varfarinin farmakokinetik pa-
rametrelerinde anlamh bir degisiklik gdzlenmemistir
(33). Bu calisma sonuclarindan anlamli sonugclarin
ortaya konulamamasinin temel nedeni her bir ¢alis-
manin birbirinden bagimsiz planlanmasi ve incelenen
farmakokinetik ve farmakodinamik &lgutlerin farkl ol-
masl! ve ¢alisma tasarimlarinin istatistiksel degerlen-
dirmelere olanak saglayacak sekilde yapiimamasidir.

Karmasik farmakokinetik ve farmakodinamik profiline
ragmen, varfarin hala en yaygin kullanilan oral anti-
koagulan ajanlardan birisidir. Varfarin dar bir terapotik
indekse sahip olup dikkatle izlenmelidir. Bircok gida
ve ilag etkilesimi nedeniyle klinik olarak optimal an-
tikoagulasyona zor olmaktadir. Bu etkilesimler varfa-
rinin antikoagilan etkisini arttirabilir veya azaltabilir.
Varfarin icin gida-ila¢ etkilesimleri egitimi ve duzenli
INR takibi optimum tedavi icin gerekliliklerdir.
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Oz

Yapilan pek cok yeni calismada, mezenkimal kok
hicrelerin (MSC) farkl hastalik modellerinde terap6-
tik etkileri gosterilmistir. infertilite, yayginh@: yiiksek
kiresel bir hastalik olup erkek faktori, azalmis over
rezervi, ovulatuar faktor, tubal faktor, uterin faktor,
pelvik faktor ve aciklanamayan infertilite nedeniyle
ortaya cikabilir. MSC'lerin, farklilasma kapasiteleri ve
parakrin etki 6zellikleri nedeniyle, ovaryan yetmezlik
tedavisindeki etkilerini belirlemek igin bircok calisma
yapilmistir. Arastirmalarda farkli kaynaklardan elde
edilen MSC'lerin germ hucrelerine farklilasma kapa-
siteleri in vitro’da belirlenirken over nisi tzerindeki
etkileri MSC'lerin transplantasyonu ile belirlenmistir.
Bu derlemede, ovaryum hasarina bagli gelisen ovar-
yan yetmezlik sebeplerini ele alarak, MSC'lerin ve ko-
sullandirnimis besiyerinin ovaryum hasari tzerindeki
terapotik etkilerini belirlemek icin mevcut calismalari
Ozetledik.

Anahtar Kelimeler Kadin infertilitesi, Ovaryum Ha-
sarl, Prematir Ovaryan Yetmezlik, Mezenkimal Kok
Hucre, Kosullandiriimis Besiyeri

Abstract

Many recent studies have demonstrated the thera-
peutic effects of mesenchymal stem cells (MSC) in
different disease models. Infertility is a global disea-
se with high prevalence and may be caused by male
factor, decreased ovarian reserve, ovulatory factor,
tubal factor, uterine factor, pelvic factor and unexp-
lained infertility. Many studies have been conducted
to determine the effects of MSCs in the treatment of
ovarian insufficiency due to their differentiation ca-
pacity and paracrine effects. The differentiation ca-
pacities of MSCs obtained from different sources to
germ cells were determined in vitro and their effects
on ovarian niche were determined by transplantati-
on of MSCs. In this review, we discuss the causes
of ovarian insufficiency due to ovarian damage and
summarize the current studies to determine the the-
rapeutic effects of MSCs and conditioned media on
ovarian damage.

Keywords: Female Infertility, Ovarian Damage, Pre-
mature Ovarian Failure, Mesenchymal Stem Cell,
Conditioned Medium
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Giris

infertilite bir yil siire ile korunmasiz cinsel birliktelik
olmasina ragmen gebelik elde edilememesi olarak
tanimlanmaktadir. Korunmasiz duzenli cinsel birlikte-
likle birlikte bir yilin sonunda c¢iftlerin % 90’1 gebelik
elde etmektedir (1, 2). Gebelik planlanmasindan son-
ra bir yildan daha uzun sirede gebelik elde edilmesi
ise subfertilite olarak adlandiriimaktadir (2). Fekund-
abilite siklus basina elde edilen gebelik olasiligi, fe-
kundite ise bir siklus sonrasi canli dogum elde etme
olasiligi olarak tanimlanir. Sterilite ise spontan gebelik
elde edilme olasiliginin bulunmadigi durumlari tanim-
lamaktadir (1, 3, 4).

ABD'de ciftlerin % 20'si yasamlari boyunca infertilite
sorunuile karsilasmaktadir ve infertite prevelansi %7,4
civarindadir (5). Tum dinyada ise Ureme cagindaki
ciftlerin %8-12'sinin infertil oldugu duisunulmektedir
(6). Yasla birlikte oosit kalitesinde azalma meydana
gelip follikller atrezide artis olmakta ve over rezervi
azalmaktadir (7). Korunmasiz birliktelik sonrasi gocuk
sahibi olamayan kadinlarin orani 20-24 yas arasi %6,
25-29 yas arasi %9, 30-34 yas arasl %15, 35-39 yas
arasl %30 ve 40-44 yas aras| %64'dir (8).

infertilitenin temel nedenleri; erkek faktéri, azalmis
over rezervi, ovulatuar faktor, tubal faktor, uterin fak-
tor, pelvik faktor ve aciklanamayan infertilitedir. infer-
til olgularda % 15-20 ovulasyon bozuklugu, % 30-40
pelvik faktor, % 30-40 erkek faktéri mevcuttur. infer-
til ciftlerin % 20-30'unda herhangi bir neden ortaya
koyulamamis olup agiklanamayan infertilite olarak
tanimlanmistir (9, 10).

Over Rezervi ve Azalmis Over Rezervi

Kadin reproduktif yaslanmasi, genel kabul edilen te-
oriye gore oositlerin say! ve kalite olarak azalmasi ve
yenilenmemesi sirecidir. Embriyoda 3. hafta sonun-
da vitellus kesesi duvarinda beliren primordial germ
hiicreleri buradan go¢ ederek 5. hafta basinda go-
nad taslaklarina ulasir ve bolunerek oogoniumlara
donusurler. Sayilari intrauterin yasamin 5. ayinda
7 milyona ulasir. Gebeligin 7. ayinda oogonium-
larin ¢ogu primer oositlere donismus olsa da prim-
er oositlerin cogu da programlanmis hticre d8luma ile
atreziye ugrar ve oosit sayisi azalir. Boylece pubert-
ede overlerde yaklasik 300,000 oosit bulunmaktadir.
Overlerin primer fonksiyonu fertilizasyon yetenegine
sahip matlr oosit Uretmektir. Over rezervi tanim-
lamas! herhangi bir yasta, menstriel siklusun fol-
likiler fazinin ge¢ doneminde dominant follikul olusu-
munu saglayabilecek oositlerin miktar ve kalitesini
belirtmek icin kullaniimaktadir. Azalmis over rezervi
bulunan kadinlarin cogunda reguler mens gorulmekte
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olup, ovaryan follikill sayisinin azaldigi belirlenmigtir.
Bu duruma bagh olarak infertilite tedavisinde ovary-
an stimilasyona yanitta kisith cevap ve azalmis fe-
kundite saptanmistir. Yasa bagll infertilite canh oosit
kaybi ile yakindan iliski gostermektedir. Dominant ol-
mayan folliktllerin atrezisinin devam etmesi kadinin
Ureme yasami slresince devam eder (11-15). Yasl-
anma ile beraber kalan oositlerde genetik anomali
riski ve mitokondriyal delesyon riski belirgin olarak
artmistir. Bu faktorler gebelik oranlarinin azalmasina,
hem spontan hem de tedavi sikluslarindaki gebelik
kaybi oranlarinin artigsina neden olmaktadir. Dusuk
over rezervinin genel gostergesi IVF sikluslarinda 3-5
follikilden daha az follikil gelismesi olarak tanimla-
nabilir. ileri ireme yasi (35 yas Ustii), ailesel erken
menapoz oykulsul, genetik hastaliklar (6rn. 45X moza-
isizm), FMR1 premutasyonu (Frajil X), over zedelen-
mesi yaratan durumlar (6rn. endometriozis, pelvik en-
feksiyon), gegirilmis over cerrahisi (6rn. endometioma
ameliyati), ooferektomi, kanser sebebiyle gonadotok-
sik tedavi ve pelvik radyasyon 6ykisi, gonadotoksik
tedavi 6ykusti ve sigara gibi sebepler over rezervinde
azalma icin risk faktorleridir (11, 15-18).

Prematiir Ovaryan Yetmezlik

Prematur ovaryan yetmezlik (POF) ya da primer over
yetmezligi (POI), ilk kez 1942 yilinda Fuller Albright
tarafindan 40 yasindan genc¢ kadinlardaki hipergon-
adotropik hipogonadizm olarak tariflenmistir. 40 yasin
altindaki bir kadinda dort ay ya da daha uzun silre
ile amenorenin gorilmesi ve iki farkll ara ile dlgulen
follikdl stimtlan hormon (FSH) dizeyinin menapozal
aralikta olmasi (FSH> 40 mlU/L) olarak tanimlanmak-
tadir. Hipergonadizm ve kandaki seks streoidlerinin
seviyesinin dusmesi ile birlikte gelisen fizyolojik ve
psikolojik problemler esik etmektedir. Ovaryan yetme-
zlik follikliler rezervde azalma ve hizlanmigs follikiler
atrezi sonucu olusabilmektedir (19, 20).

Prematir ovaryan yetmezlik (POF); kromozomal eti-
yoloji (6r. Turner sendromu), FMR1 premutasyonu
(Frajil X tasiyicihgi), infeksiyonlar (Kabakulak, HIV,
CMV), otoimmun lenfosittik ooforit, galaktozemi, Per-
rault sendromu gibi sebeplere bagh olarak olusabil-
mektedir. Vakalarin %80-90'lik kismini ise iyatrojenik
nedenler olusturmaktadir. liyatrojenik nedenlerden
biri olan pelvik cerrahi, ovaryan kanlanmayi bozup
inflamasyona sebep olarak ya da dogrudan follikil
kaybina neden olarak POF'a yol acabilmektedir.
lyatrojenik nedenler arasinda POF'a en sik sebep
olanlar ise radyoterapi ve kemoterapidir. 6 Gy uzer-
indeki radyasyon dozunda POF olusabilmekte, 8 Gy
Uzerindeki dozlarda ise sterilite gelismektedir. Siklo-
fosfamid gibi alkilleyici kemoterapotikler, bolinmeyen
oositleri ve primordiyal follikulleri etkileyerek POF'a



neden olabilmektedir (21, 22).

POF olan kadinlarda infertilite yaygin olup yalnizca
%5-10 oranindaki kismi gebe kalabilmektedir (23).
POF gelisme riski olan hastalarda oosit ve embri-
yo kriyoprezervasyonu gibi YUT (Yardimh (reme
teknikleri) kullaniimaktadir. Fakat POF gelistikten son-
ra kullanilabilecek yontemler sinirhdir. Ginidmuizde
POF hastalarinda en yuksek gebelik olasiligl oosit
donasyonu ile saglanabilmektedir. Ulkemiz dahil cogu
Ulkede yasal olmadigi i¢cin uygulama olanagi yoktur
(24, 25). Kok hicre tedavisinde ilerlemeler ve bu kon-
uda yapilan calismalar, kok hiicre ve kdk hiicre kosul-
landirilmis besiyerinin bu hastalar icin yeni bir tedavi
secenegi olacagl yonundedir (26, 27).

Mezenkimal Kok Hiicreler ve

Kosullandiriimis Besiyeri

21.yuzyilda, kok hicre teknolojisi gelistikce rejener-
atif tipla ilgili umut da giin gectikce artmaktadir. Kok
hicrelerin ozellikleri tanimlandik¢a, kok hucrelerin
cesitli doku tiplerine farkllasabilecegi gosterilmektedir
(28). Hastalik, hasar ya da yaslanma gibi durumlardan
sonra zarar goren hicrelerin, dokularin veya yapilarin
yenilenmesi rejeneratif tibbin hedefidir. GUnimuizde
yapilan ¢calismalarda ise, kok hiicre biyolojisi yardimiy-
la embriyonik gelisme ve doku restorasyonu anlasil-
maya calisiimaktadir (29-32). Kék hucreler, kendil-
erine has sinyaller ile uzun sire ¢ogalabilen, cesitli
hiicre tiplerine farklilasabilen essiz hicrelerdir (33).
Kok hicreler, ana hicrenin karakteristik 6zelliklerini
koruyarak simetrik hiicre bolinmesiyle ¢ogalabilirler.
Bunun yani sira, asimetrik bolinmeyle farkli dokulara
ait dncu hiicrelere farklilasabilirler (34).

Friedenstein ve ark. farede kemik iligi stromasini bas-
ka dokuya transplante ettiklerinde kemik, yag, kikirdak
gibi hucrelere farklilasabilecegini gostermislerdir (35).
Boylece kemik iliginde hematopoetik olmayan baska
oncu hacrelerin bulundugu belirtilmistir ve bu hucreler-
in fibroblastlarin éncusu olduklari rapor edilmistir (36).
Bu hucrelerin farkli hiuicre serilerine donusebilmeleri
(multipotensi) ve kendilerini yenilemeleri nedeniyle
bu hiicreler mezenkimal kok htcreler (MSC) olarak
tanimlanirlar (37, 38). MSC'ler heterojen olduklari i¢in
tanimlanmalarinda spesifik hicre yizey belirtegleri
tek basina yeterli degildir. Bunun yerine, MSC'lerin
fonksiyonel ozellikleri, g¢esitli hiucrelere farklilasmasi
ve fenotipik karakterlerinin kombinasyonuyla tanim-
lanir (39). Hucrelerin MSC olarak degerlendirilmesi icin
hucre popllasyonunun minimal kriterleri sunlardir: (1)
izole edilen hiicrelerin plastige yapisma dzelligi olmasi,
(2) CD105, CD73 ve CD90 gibi hiicre ytizey belirtegler-
inin ekspresyonunun %95'ten fazla olmasi, (3) CD34,
CD45, CD14, Cd11b, CD79a ya da CD19 ve HLA-DR
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belirteclerinin ekspresyonlarinin ¢ok dustk olmasi
veya olmamasi, (4) MSC’lerin kemik, yag ve kikirdak
gibi hucrelere farklilasmalari gerekmektedir (40).

MSC’ler genellikle kemik iliginden izole edilmelerine
ragmen, adipoz doku, gobek kordonu, periosteum,
iskelet kasli, plasenta, dis, perisit, trabekuler kemik,
artiktler kikirdak, karaciger ve timus ya da diger pek
¢ok dokudan da elde edilebilirler (41, 42).

MSC’ler kemik iliginde sadece %0,01-0,1 oraninda
bulunurlar (43). MSC'ler fibroblastik morfolojiye sahip-
tirler ve igsi yapidadir. MSC’ler izole edildikten son-
ra cogalmalari icin genellikle serum ile desteklenen
besiyerleri kullanihr ve bu hicrelerin farkhlasmalar
icin buytme faktorleri ilave edilebilir (44). Uzun-sure-
li g6¢ ve immin cevabin baslamasindan sonra bile
bu hiicreler cesitli dokulara yerlesebilirler. MSC’ler,
doku hasarindan sonra salinan faktdrlerin araciligiyla
hasarli bolgeye go¢ edebilirler. MSC’lerin rejeneratif
tip icin yuksek potansiyele sahip olmasiyla terapotik
degerleri artmaktadir (45).

Yapilan calismalarda, transplante edilen kok hucrel-
er tarafindan salinan blyume faktorleri ve sitokinlerin
parakrin aktivitesi kok htcrelerin terapotik potansi-
yelini aciklamaktadir (46, 47). Calismalar, dejenera-
tif hastaliklarda kok htcrelerin yararh etkilerini trofik
faktorler salgilama yetenekleriyle hasar goren doku-
lar Uzerinde g0sterebildiklerini belirlemistir. Farkl
calismalar, kok hucreler tarafindan salinan faktorler-
in hasarli dokulari yenileyebildigini gdstermistir (48).
Sekretom olarak adlandirilan kok hucrelerin kulture
edildigi besiyerinde salinan faktorler bulunmaktadir
ve bu besiyerine kosullandiriimis besiyeri denilmek-
tedir. Hepatosit biyume faktér (HGF), folikil matu-
rasyonunu saglayan ve over follllleri ve granuloza
hicrelerinde apoptozu baskilayan bir sitokindir (49).
Diger bir blyume faktori olan temel fibroblastik
buyume faktor (bFGF) ise primordiyal folukil geligi-
mini indikleyen folikllogenez baglatici olarak rol
oynar (50). Diger ¢calismalar da kok hicrelerin bu si-
tokinleri ve buyume faktorlerini kendi kosullandiriimis
besiyerlerine salgiladigini gostermislerdir. Sekretom
iceren kosullandiriimis kok hiicre besiyerinin; pake-
tlenebilir olmasi, dondurularak uzun sire saklanabilir
olmasi, daha kolay transport edilmesi ve dondér-alici
eslesmesine gerek olmamasi gibi birgcok avanta-
ji vardir (51, 52). Ovaryan hasar over rezerv kapa-
sitesinde azalma olarak tanimlanmaktadir. Azalmis
over rezervi, follikiil ve oositlerin say! ve kalitesinde
azalma olarak tanimlanmaktadir. Klinikte over rezerv
kapasitesinin degerlendiriimesi POF'un erken tespi-
ti, fertilite potansiyelinin tahmini ve menapoz yasi igin
blylk 6nem tasimaktadir (53, 54).
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Ovaryum Hasarinda MSC ve

Kosullandiriimis Besiyeri Terapisi

Yapilan bir ¢calismada hasarli ovaryumlarin yeniden
aktif olma durumu arastiniimistir. Bunun igin dncelikle
antikanser ajani olan siklofosfamid (CTX) kullanilar-
ak ovaryum hasar modeli olusturulmustur. Daha son-
ra adipoz tirevli MSC'lerin (AD-MSC'ler) ovaryum
fonksiyonu Uzerindeki restoratif etkileri arastiriimistir.
MSC'lerin, anjiyojenezi indukleyebildigi ve ovaryum-
daki azalan folikullerin ve korpus luteum’un sayisini
arttirdig1 gosterilmistir. MSC transplante edilen hay-
vanlarda bir deformasyon, timér olusumu veya 6lim
gozlenmemistir.  AD-MSC'lerin fibroblast hucreler-
inden daha ylUksek seviyelerde vaskiler endotelyal
hiicre buytme faktori (VEGF), instlin benzeri blytime
faktori-1 (IGF-1) ve hepatosit blyume faktori (HGF)
salgiladigini ortaya koyulmustur ve AD-MSC trans-
plantasyonundan sonra CTX ile tedavi edilen yumur-
taliklarda yuksek VEGF, IGF-1 ve HGF ekspresyon
seviyeleri belirlenmistir. Bu bulgular, MSC'lerin zarar
gormus over fonksiyonunu geri kazanmada bir rolu
olabilecegini ve rejeneratif tip icin faydali olabilecegdini
gostermektedir (55).

insan amniyotik sivi kik hiicreleri (hAFC'ler) ise ¢ok-
lu huicre soylarina farklilasabilmektedirler ve bdylece
rejeneratif tip icin bir dondr hiicre kaynagi olma potan-
siyeline sahip olduklari belirtiimistir (56). HAFC'lerin
germ hicresi ve oosit benzeri hicrelere farklilasma
yetenekleri daha dnce belgelenmistir. insan amniyotik
sivisi, amniyosentez yoluyla elde edilmistir. Elde edilen
bir hiicre hattina, lentiviris-GFP ile transfekte edilm-
is ve mezenkimal htcrelerin morfolojik 6zelliklerini
sergileyen klon hucreler ¢ogaltilmistir. CTX ve busiil-
fanin intraperitoneal enjeksiyonu ile sterilize edilen
farelerin ovaryumlarina hiicre enjeksiyonunu takiben
ovaryum morfolojisi restore olmustur ve gelisimin her
asamasinda birgok folikill iceren oosit belirlenmigtir.
GFP ile etiketlenen kok hiicrelerin hayatta kaldigini ve
bu hucrelerin oosit olgunlagsmasini saglayan grantlo-
za hucrelerine farkhlastigini gosterilmistir (56).

immiinojenik olarak zayif karakterde olan ve kuvvetli
immunosuipresif aktiviteye sahip olan MSC’ler, cesitli
hastaliklarin tedavisi i¢in Umit verici hlicresel terapotik
olarak ortaya cikmistir. Wharton jelinden elde edilen
gobek kordonu matriks kok hicreleri (UCMSC'ler)
denilen mezenkimal benzeri hicrelerin, sitokinler ve
biyime faktorleri salgiladiklari bildirilmektedir. POF
tedavisi igin kullanilan UCMSC'ler, transplante edildik-
ten sonra, ovaryum hasari modelinde cumulus hiicre-
lerinin apoptozisinin azaldigi ve over fonksiyonunun
dizeldigi rapor edilmistir. Boylece, UCMSC'lerin over
fonksiyonelliginin etkili bir sekilde geri kazandirabi-
lecegi ve graniloza hicrelerinin apoptozisini azalta-
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bilecegini gostermektedir (57).

Deriden turetilmis mezenkimal kok hucrelerin (SM-
SCl'ler), u¢ embriyonik germ katmanina farklilasa-
bilme 06zelliklerinden dolayr doku tedavisinde kul-
laniimasi icin yeni bir kaynak olarak gorulmektedir.
Son arastirmalar, deriden tiretilen kdk htcrelerin,
in vitro germ hicreli spesifik belirteglerini eksprese
eden hucrelere farklilastirabildigini ve in vivo oositler
olusturabildigini gostermistir. SMSC'lerin, hasarl ova-
ryumu yeniden aktive etme kabiliyetini belirlemek icin,
busulfan ve CTX araciligiyla zarar gérmus ovaryum
hasarina sahip bir fare modeli gelistirilmistir ve bura-
da tarif edilmistir. Ovaryum hasar modeli olusturulan
farelere SMSC'ler uygulandiktan sonra, gercek zam-
anl PCR ile TNFa, TGF-B, IL-8, IL-6, IL-1p ve IFNy
gibi pro-enflamatuar sitokinlerin ekspresyon seviye-
lerinin azaldigi gozlenirken, bu gdzlem ile tutarh olar-
ak, SMSC ile tedavi edilen farelerin ovaryumlarinda
oogenez belirtec genleri olan Nobox, Nanos3 ve Lhx8
ekspresyonunun arttigi belirlenmistir. Béylece, SM-
SCl'lerin hasarli ovaryumun iglevini geri kazanmada
bir rol oynayabilecegini gostermektedir (58).

Kemoterapi alan geng¢ kadin hastalar siklikla POF
ile karsi karsiya kalmaktadir. Menstriel kaynakl kok
hiucrelerin (MenSC'ler) ise mezenkimal kok hucre
benzeri Ozellikleri sergilemesinin kolay oldugu be-
lirtilmistir. Bu ylUzden, MenSC’ler doku onarimi igin
kullanilabilecek yeni bir kok hiicre kaynagi olarak
gosterilmektedir. Wang ve ekibinin yaptigi calismada,
sisplatin enjeksiyonuyla POF fare modeli olusturul-
mus ve daha sonra MenSC'ler veya MenSC tlrevli
kosullandiriimis ortam (Kosullandirilmis besiyeri-CM)
kuyruk veni yoluyla enjekte edilmistir. 7 veya 21 gin-
Uk tedaviden sonra MenSC transplantasyonunun,
grantlosa hiicrelerinde apoptozu ve ovaryan interstit-
ium fibrozunu azaltarak ovaryum nigini iyilestirebildigi
gosterilmistir. Ayrica folikullerin sayilarini arttirdigi
ve cinsiyet hormonu seviyelerini normal degerlere
dondurdugl rapor edilmistir. Bunun yanisira Men-
SC'ler ve CM, kismen FGF2 salgilayarak ovarum
hasari tGzerinde koruyucu etki yaptigi belirtilmistir (59).
Yapilan bir calismada, sicanlara kemoterapétik ajan
olan Siklofosfamid uygulanmis ve ovaryum hasari
meydana gelmistir.  Kemik iligi kokenli mezenki-
mal kok hucreler (BM-MSC) ve bu hucrelerin kosul-
landirilmis besiyeri Siklofosfamid ile hasarlanan ova-
ryumlara direkt olarak enjekte edilmistir. BM-MSC’lerin
onaricl etkisi saptanmistir. Ayrica bu calismada,
BM-MSC'lerin etkisi ile kosullandiriimis besiyerin-
in etkisi karsilastirildiginda her ikisinin de iyilestirici,
onaricl etkisinin oldugu ve aralarinda anlamh bir fark
olmadig! gdsterilmistir (60).



insan amniyotik epitel hiicreleri (hWAEC'ler), islevini ye-
rine getiremeyen hicrelerle yer degistirme potansiyeli
olan ve hasar sonrasi fonksiyonel iyilesmeyi saglay-
abilen, rejeneratif tip icin 6nemli adaylardir. Onceki
calismalar, hAEC'lerin transplantasyonunun, POF/
POI hayvan modellerinde graniloza hicrelerinin ap-
optozunu inhibe ederek kemoterapinin neden oldugu
ovaryum hasarini etkili bir sekilde azalttigini goster-
mistir (61, 62). hAEC’lerin salgiladigi sitokinlerin,
kemoterapiye bagli ovaryum hasarindaki etkilerinin
arastiriimasi icin POF/POI modeli olusturulan fareler-
in ovaryumuna hAEC'ler veya hAEC Kkiiltlr besiyeri
(hAEC-CM) enjekte edilmistir. Ayrica hAEC'lerden
elde edilmis serumsuz besiyerinde 507 insan sitokinin
oldugu belirlenirken hAEC-CM'deki 109 sitokinin, ap-
optoz, anjiyogenez, hiicre dongusi ve immin yanit
gibi cesitli biyolojik islemlere katilabilecegini goster-
mistir. hAEC'ler veya hAEC-CM ile tedavi edilen ova-
ryumlarda saglikli ve olgun folikullerin varhgi gézlem-
lenirken, tedavi edilmemis yumurtaliklarinda ise ciddi
fibroz ve bircok atretik folikill bulunmustur. Bu bulgu-
lar, POF / POI hayvan modellerinde hAEC aracil over
fonksiyonunun geri kazanimi surecinde parakrin et-
kinin kilit bir rol oynayabilecedi gosterilmistir (62).

Zhang ve ekibinin yaptigi ¢alismada ise, otoimman il-
aca bagl POF modelinde insan plasenta mezenkimal
kok hucrelerin (hPMSC) over rezerv kapasitesi Uze-
rindeki mekanizmalarini incelemek amaciyla, hPM-
SC'lerin granuloza hiicre apoptozu ve anti-Mullerian
hormon (AMH) ve folikil uyarici hormon reseptori
(FSHR) ekspresyonu Uzerindeki etkisi belirlenmistir.
POF fare modeli, zona pellucida 3 peptidi (pZP3)
enjeksiyonu ile olusturulduktan sonra hPMSC trans-
plantasyonu intraven6z enjeksiyonuyla yapilmis, ve
FSH, LH, E2, AMH ve anti-zona pellucida antikorunun
(AzpAb) serum seviyeleri 6lcllmustir. Sonu¢ olarak
HPMSC transplantasyonundan sonra serum FSH, LH
ve AzpAb seviyeleri 6nemli dlgude azalirken, ancak
E2 ve AMH seviyeleri 6nemli derecede arttigi belir-
lenmistir.Ayrica graniloza hicreli apoptozun azaldigi
gOsterilmistir. Bdylece hPMSC transplantasyonu, fo-
liktiler gelisimi tesvik edebilecegi, asir folikller atrezi
ve graniloza hiicre apoptosisini inhibe edebilecegi ve
over rezerv kapasitesini artirabilecegi rapor edilmistir
(63).

Gunimuzde POF igin etkili bir tedavinin olmamasi
nedeniyle insan amniyon kaynakli mezenkimal kok
hiicreler (hRAD-MSC'ler) rejeneratif tip igin Umit ver-
mektedir. Bu yuzden, sicanlarda hAD-MSC trans-
plantasyonunun kemoterapiye bagl POF Uzerindeki
etkilerini ve mekanizmalarinin arastiriimasi igin CTX
ile sicanlarda POF modeli olusturulmustur. Ayrica
hAD-MSC-besiyerinin (hAD-MSC-CM) etkisinin be-
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lirrenmesi icin de POF sicanlarinin her iki ovaryumu-
na enjekte edilmistir. hAD-MSC transplantasyonuyla,
POF siganlarinda ovaryum hasari ve ovaryum fonk-
siyon bozuklugu azalmistir. hAD-MSC-CM enjeksi-
yonunun ise POF ovaryumlarinin lokal mikro-ortamini
iyilestirdigi, Bax ekspresyonunda bir disise ned-
en oldugu ve kemoterapi nedeniyle artan granuloza
hiicre apoptozunu, ovaryum hicrelerinde inhibe olan
anjiyogenez engelleyerek Bcl-2 ve endojen VEGF ek-
spresyonunu arttirdigi gosterilmistir (64).

Sonug

Kadin infertilitesi ciddi bir sorundur ve tedavi igin
farkh yollar arastiriimaktadir. Bugin yardimci Ureme
teknikleri (YUT), cocuk sahibi olamayan ciftler igin
yaygin olarak kullaniimaktadir. Ancak ovaryum hasari
gibi bazi durumlarda YUT yetersiz olabilmektedir.
Arastirmalar rejeneratif tipa odaklanmis olup kok
hicre teknolojisinin gelisimi kadin infertilitesinin te-
davisi icin bir umut olarak goéziikmektedir. Pek cok
kaynaktan alinan MSC'ler, hem c¢ogalma hem de
farklilasma potansiyelleri nedeniyle arastirmacilarin
dikkatini gekmistir. MSC'lerin hasar gérmus over fonk-
siyonunu geri kazanmada bir roll olabilecegini ve re-
jeneratif tip icin faydal olabilecegini gostermektedir.
Bazi ¢alismalar MSC'lerin deney hayvanlarina nakle-
dildigini ve ovaryum hasarini hafiflettigini ve MSC’lerin
ovaryumda granuloza htcrelerine farklilasabilecegini
gosterdi. Hasarli bolgede MSC'lerin ¢ogalmasina
ek olarak, MSC'lerin parakrin Ozellikleri de hasarli
dokuyu iyilestirebilmektedir. MSC'ler kemokinler, si-
tokinler, buytume faktorlerini salgilarlar ve bu faktorler
ovaryum dokusunu etkileyerek follikil sayisini arttir-
maktadir. Sonug olarak, MSC'ler ve kosullandiriimis
kok hicre besiyeri , kadin infertilitesi tedavisine yeni
bir bakis acisi getirmistir.
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Oz

Prostat kanseri erkek bireylerde cilt kanserinden sonra
en sik rastlanan ve bireylerin yagsamini yitirmesi ile so-
nuclanan ikinci kanser tirtidir. Normal prostat ve pros-
tat kanseri gelisiminde hiicrelerin androjenlere gerek-
sinim duydugu bilinmektedir. Androjenler hicrelerdeki
steroid-nUkleer reseptdr stiper ailesi Uyesi olan andro-
jen reseptérinl uyararak ozellesmis transkripsiyonel
sureci baslatmaktadir. Cesitli nedenlerle bozulan bu
sinyal iletimi sonucunda prostat kanseri gelismektedir.
Bu derlemede prostat kanserinin genel dzellikleri, hiic-
resel androjenler ve androjen reseptorinin molekuler
yapisi hakkinda bilgiler 6zetlenmistir. Ayni zamanda
prostat kanseri hicrelerinin kullandigi iki majér me-
kanizma; androjen reseptériiniin dogrudan androjen
uyarimi ile diizenlenen sinyal iletiminin mekanizmasi
ve buyume faktorleri, interlokinler ya da kinaz ailesinin
Uyesi olan molekdller aracihigiyla diizenlenen alternatif
sinyal mekanizmalari 6zetlenerek tartisiimistir.

Anahtar Kelimeler: Androjen, Androjen reseptord,
Prostat kanseri,

Giris

Prostat Kanseri

Prostat bezi pelviste yer alan ceviz buyukligiinde,
kapstulle cevrelenen fibromuskuler ve glandiler sal-
gilama yetenegine sahip bir organdir. Prostat bezinin

Abstract

Prostate cancer is the second most common form of
cancer in male individuals, resulting in the death of in-
dividuals. It is known that cells require androgens in
normal prostate and prostate cancer development.
Androgens initiate the specialized transcriptional pro-
cess by stimulating the androgen receptor, a member
of the steroid-nuclear receptor superfamily in cells.
It is known that prostate cancer develops due to the
androgen receptor signal that is impaired for various
reasons. In this review, information about general fea-
tures of prostate cancer, cellular androgens, and mo-
lecular structure of androgen receptor is summarized.
In addition, the mechanism of signal transduction reg-
ulated by direct androgen stimulation of the androgen
receptor and alternative signaling mechanisms medi-
ated by growth factors, interleukins, or proteins that
are members of the kinase family will be summarized
and discussed in detail.

Keywords: Androgen, Androgen receptor, Prostate
Cancer

icinden ejakulatuar ve uretra adi verilen iki adet kanal
gecmektedir. Bu kanallardan uretra miksiyonda rol
oynarken ductus ejakulatuar kanal ise ejakulasyon
esnasinda seminal sivilarin atimini kontrol etmekte-
dir. Prostat bezinin igerisinde yaklasik 50 adet tlibu-
lo alveolar yapida kigik bez yapisinin yer aldigi
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gorilmektedir. Bu vyapilar sekresyondan sorumlu
Ozellesmis hicre topluluklaridir. Bu hiicre gruplarinin
genetik faktorler ya da cesitli cevresel uyaranlar son-
rasinda kontrolstiz sekilde biyimeye baslamasi ve
yayllmasi sonucunda prostat kanseri gelismektedir
1, 2).

1950'lerden bu yana prostat kanserinin tedavisinde
orisektomi yontemi ile dolasimdaki androjen dizey-
lerinin dusurilmesi amaclanmistir. Kimyasal kastra-
syon tedavide bu amagla tercih edilen diger bir yon-
temdir. Luteinlestirici hormon salan hormon (LHRH)
analoglarinin kullanimi ile pitituar hipotalamus sinya-
linin bloke edilmesi androjen Uretimini engellenmekte-
dir. Bu analoglar basaril bir sekilde sirkuler testostero-
nun %95’ini bloke ederken adrenal bez orijinli Gretilen
dihidroepiandrojen gibi diger androjen &ncillerinin
Uretimine herhangi bir etkisi olmamaktadir. Bu ned-
enle androjen oncullerinin aktif androjenik bilesikler-
ine donusumi devam etmektedir. Buna bagli olarak
tedavi surecinde total androjen blokaji gerceklestiren
bilesiklerin uygulanmasi siklikla tercih edilmektedir

(D).

Noroendokrin (NE) hucreler normal prostat bez dok-
usunun epitelyal kompartmanlarinda minér hicre
populasyonlarini olusturmaktadir. Bu hiicreler normal
prostat epitelinin farklilasmasi ve buyimesinin diizen-
lenmesinde gorev almaktadir. Prostatik adenokarsino-
ma hucrelerinde NE fenotipinin kazanimi kastrasyo-
na diren¢ ve tumor progresyonu ile iliskilendirilmistir
(2). Tipik olarak prostatik NE hicreleri post-mitotik
hiicreler olarak ifade edilmektedir. Bu hucrelerde an-
drojen reseptéri (AR) ifadesi gozlenmediginden an-
drojenden yoksun birakma tedavilerine kargi direng
g6zlenmemektedir. Ozellikle NE hiicrelerinin sekrete
ettikleri bombesin gibi néropeptidlerin hormon yok-
sunlugunda kanser hucrelerinin proliferatif 6zellikler-
ini kuvvetlendirdigi gosterilmistir. Ayrica bombesinin

Prostatik intraepitelyal
Neoplazi (PIN)

Normal Prostat

Prostat Kanserinin Molekuller Mekanizmasi

Src-bagimli olarak AR aktivasyonunu tetikledigi belir-
lenmistir. Prostat kanseri vakalarinin dusuk bir yuzd-
esi NE kanseri olarak siniflandirilsa da bu fenotipin
prostat kanserindeki roltine iliskin detaylarin anlasil-
masi 6nem tasimaktadir (3).

Prostat kanseri tipik olarak prostat bezinin periferik
zonundan baslayip i¢ kisma dogru ilerlediginde bez
icerisinde hapsedilmis bir formu olusmaktadir. Bu
form lokal prostat kanseri olarak ifade edilmektedir. Bi-
reylerde farkli yollar ile gelisen prostat kanseri gérece
olarak yavas bluylumektedir ancak metastaz ile bas-
ta kemik, lenf nodlari ve beyin olmak tzere, viicudun
diger bolumlerine yayilma egiliminde olan metastatik
turlerinin daha agresif karaktere sahip oldugu bilinme-
ktedir. Histolojik agidan ele alindiginda normal prostat
bezi, prostatik intraepitelyal neoplazi (PIN), yerlesik
prostat kanseri ve metastatik prostat kanserine kadar
gecen donusum sirecinde hiicrelerin fenotipik olarak
buyuk oranda farklilastigr gozlenmektedir (Sekil 1).
Ozellikle prostat kanserinin ge¢ dénemlerinde kanser
hicrelerinin artan metastaz kabiliyeti sebebiyle insan
hayatini ciddi sekilde tehdit etmektedir (4).

Prostat kanserinde AR'nin Ustlenmis oldugu rolin
disinda doku mikrogevresinde kastrasyon direncli
prostat kanseri (Castration Resistance Prostate Can-
cer, CRPC) hucrelerinin gelisimi énemli bir faktdrddr.
Kastrasyon direncli cevrede blyuyen prostat hicre-
leri otokrin davranirken, stromal hiicreler parakrin sin-
yaller ile epitelyal hiicreleri aktive edebilmektedir (5).
Bu sire¢ prostat karsinogenezinde mikrogevre etkis-
inin anlasiimasinin ne kadar énemli oldugunun altini
gizmektedir.

Testis gibi androjen Ureten dokularin androjenden
bagimsiz olarak hayatta kalarak cogalma yetenedgi
kazanmalari kastrasyon direncli olarak ifade edil-
mekte olup prostat kanserindeki bu diren¢ CRPC olar-

Lokalize Prostat Kanseri Metastatik Prostat Kanseri

Sekil 1
Normal Prostat, Prostat Intraepitelyal Neoplazi, Lokalize Prostat Kanseri ve Metastatik Prostat
Kanserlerinin Histolojik llistrasyonu
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ak ifade edilmektedir (6). Fenotipik olarak CRPC'ye
gecis normal hormon tedavisini takiben gozlenmek-
tedir. Hormon tedavisi uygulanan hastalarda tedaviyi
takiben gecen 2 yilda tumdr daha agresif bir yapi ser-
gileyerek androjen bagimsiz forma donismektedir.
Tedavi sonrasi prostat hiicrelerinde kritik 6neme sa-
hip protein diizeylerinde ve sinyal kaskatlarinin aktivi-
telerinde biylk oranda degisim meydana gelmektedir
(7). Ayrica tedavi 6ncesinde hastalarda agirlikli olarak
CRPC hicrelerinin gelistigi gbzlenmistir. Bu nedenle
CRPC’de buyuk oranda AR ve AR’nin genomik aktiv-
itesinden kaynakli PSA gibi androjen hedef genler-
in ifadesi sirmektedir. Diger yandan prostat kanseri
vakalarinin cogunda kastrasyon sonrasi AR'yi uyara-
bilecek testosteron ve 5-a dihidrotestosteron (DHT)
duzeyleri saptanmistir (8).

CRPC gelisiminin gozlendigi bircok durumda tran-
skripsiyonel olarak AR aktiftir. AR mRNA ifadesini art-
tiran mekanizmalardan bir tanesi AR geninin amplifiye
olmasidir. Bu durum CRPC vakalarinin %20-33'luk
béliminde gdzlenmektedir. Ayrica CRPC vakalarinin
%210’luk bir béliminde nokta ve somatik mutasyonlar
ile AR’nin transkripsiyonel aktivitesindeki degisimlerin
meydana geldigi belirlenmistir (9). Androjen bagimh
prostat kanseri hiicre hatti olan LNCaP’ler ile olusturu-
lan zenograf fare modellerinde prostat kanser hicre-
lerinin sahip olduklar steriojenik 6zellikleri nedeniyle
androjenden yoksun ortamlarda canliliklarini devam
ettirebildigi gozlenmistir (10). Bu durum prostatik an-
drojen ile testikuler androjenin yer degistirebilmesi ile
aciklanmaktadir. Bu nedenle belki de CRPC gelisim
surecinde takip edilen tedavi yaklasimlarinda andro-
jenlerin kaynagi olan steriojenik yolaklarin hedef alin-
masi tercih edilmelidir (8).

Androjenler
Androjenik steroidler sistemsel diizeyde gelisimde
ve fizyolojik yanitlarin aktariminda oldukca karmasik
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roller Ustlenmektedir (11). Androjenlerin kemik, kas,
prostat, adipoz doku, Greme, kardiyovaskdler, immun,
ndrénal ve hematopoetik sistemler tizerinde etkisi old-
ugu bilinmektedir. Fizyolojik olarak androjenler erkek
bireylerde, libido, spermatogenezis, kas kutlesi, kas
uzunlugu, kemik mineral yogunlugu ve eritroposizi
kontrol etmektedir. Biyolojik etkinlige sahip bir ¢cok an-
drojenik bilesik bulunmaktadir (12).

Testosteron kolesterolden tirevienen en giglu dogal
androjendir. Primer olarak testislerdeki leyding hlicre-
lerinden ve daha dusuk dizeylerde ise adrenal kor-
tex, karaciger ve kadinlarda overden sentezlenmek-
tedir. Testosteron disindaki diger androjenik bilesikler
dehidroepiandrosteron (DHEA) ve DHT'dir. DHEA AR
Uzerinde zayif agonistik aktiviteye sahipken testos-
teron ve DHT gugcli bir uyaran olarak major fizyolo-
jik endojen androjen grubunu olusturmaktadir (Sekil
2) (14, 15). Prostat bezi ve genital dokularda yiiksek
miktarlarda ifade olan sitokrom p450 ve 5-a rediktaz
enzimi AR’ye testosterondan ¢ok daha yiksek bagl-
anma ilgisine sahip olan DHT donusumund katalize
etmektedir (16).

Testosteron biyokimyasal diizeyde prostat bezi hiicre-
lerindeki AR’lere baglanarak sinyal iletimini diizenle-
mektedir. Ayni zamanda enzimatik olarak estradiole
donustirilerek ostrojen reseptéri (ER) uyariminida
gerceklestirebilmektedir (15). Testosteronun AR ile
etkilesiminin yaninda, progesteron (PR) ve ER’ye de
disuk afinitelerde baglanarak farkli hicresel sinyal
yolaklarini aktive edebildigi bilinmektedir (11).

Androjen Reseptorii

Canhlardaki tim nukleer reseptor siper ailesi Gyeler-
inin tek bir atasal genden duplikasyonlar ve ekzon-
larin yer degistirmesi ile 500-830 milyon yil dnce or-
taya ciktigl dustuntlmektedir (17, 18). Ortaya atilan
bu hipotez denizanasi (Cnidaria) gibi ¢esitli organiz-

Testosteron

DHT DHEA

Sekil 2
Major androjenik sterioid bilesikleri
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malarda fonksiyonel nikleer reseptdrlerin varliginin
saptanmasi ile desteklenmektedir (19). AR bugiin yak-
lasik 100 adet Uiyesi bulunan steroid-nikleer reseptor
super ailesinin bir Uyesidir. Diger steroid reseptorler
gibi ¢dzlUnen bir protein olan AR ligand ile uyarilabilen
hiicre ici transkripsiyon faktoru olarak islev gosterme-
ktedir (11).

AR geni 1981 yilinda Migeon ve arkadaglari tarafindan
X kromozomunun ¢gl11-12 pozisyonunda taniml-
anmistir. 1998 yilinda ise Lubahn ve arkadaslari
tarafindan ilk kez klonlanmistir ve yine ayni yillarda
farkli arastirmacilar tarafindan da cDNA'sI klonlan-
mistir. Gegmisten ginimuize kadar insan genomun-
da yer alan yalnizca tek kopya AR geni tanimlanmistir
(11). AR geni 90 kilo baz’ dan daha uzun bir genomik
diziye sahip olup 8 ekzonik bdlge tarafindan kodlan-
maktadir. 919 aminoasitlik protein yapisina sahip olan
AR evrimsel sirecte fonksiyonel 4 major domain sek-
linde organize olmustur (19).

AR aracili kontrol edilen gen ifadeleri erkek birey-
lerdeki pubertal dénem ve cinse 6zgu farkhilasmalari
siki sekilde duzenlemektedir. Temel olarak AR pros-
tat, iskelet kasi, karaciger ve merkezi sinir sistemi gibi
androjenlerin hedef aldig1 dokularda ifade olmaktadir.
Ayrica adrenal bez, epididimis ve prostat bezinde de
yuksek duzeylerde ifade oldugu bilinmektedir (11).

AR proteininin sahip oldugu domainler sirasiyla N-ter-
minal transaktivasyon domaini (NTD), DNA baglan-
ma domaini (DBD), dirsek domaini (hinge region) ve
C-terminal ligand baglanma domainidir (Sekil 3) (8).
Modulator bir role sahip olan NTD (1586 bp) ekzon 1,
DBD ekzon 2 ve 3 (152 ve 117 bp), LBD ise uzunluk-
lari 131- 288 bp arasinda degisen 5 ekson tarafindan
kodlanmaktadir (11).

Yapisal olarak steroid hormon reseptdrleri benzer

Prostat Kanserinin Molekuller Mekanizmasi

protein organizasyonlarina sahiptirler. Bu reseptorler-
in DBD’leri arasindaki homoloji orani %59-82 arasin-
da degiskenlik gostermektedir. Gozlenen bu farklihgin
nedeni steroid reseptorlerin segici olarak 6zgil DNA
dizilerine baglanma 06zellikleri ile iliskilendirilmistir. Bu
durumun DNA-reseptor sterik etkilesimlerindeki ben-
zerlik ile iliskili oldugu 6nerilmistir. Steroid reseptorler-
in LBD’leri arasinda %22-55’lik homoloji gézlenirken
bu disik dizi benzerliginin steroid reseptoérlerinin 3
boyutlu protein yapilari arasindaki homolojiyi etkile-
medigi gorulmustir (11).

AR’nin yapisal organizasyonunda transkripsiyonel
aktivasyon fonksiyonu-1 (Activation function-1, AF-
1) ve transkripsiyonel aktivasyon fonksiyonu-2 (Ac-
tivation function-2, AF-2) olarak ifade edilen iki adet
Ozellesmis sinyal dizisi bulunmaktadir. N-terminalinde
yer alan ve maksimal AR akvitesi i¢in gerekli oldugu
bilinen ligand bagimsiz AF-1'in farkli steroid hormon
reseptorleri arasinda varyasyon gosterdigi, AR’nin
C-terminalindeki ligand baglanma domaininde yer
alan ve AR koregulator proteinlerinin baglanmasi ve
N-terminal LBD’leri arasindaki etkilesimi koordine
eden ligand bagimli islev gosteren AF-2'nin ise biyuk
oranda korundugu belirlenmistir. AR ve diger steroid
hormon nikleer reseptdrlerinin AF-2 sinyal dizileri
arasinda gozlenen farkliliklar yapisal ve fonksiyonel
dizeydeki 6zellesmeler ile reseptdrun protein-protein
etkilesimlerinde 6zgul hareket edebilmesine aracilik
ettigi gosterilmistir (Sekil 3) (20).

Nukleusa gegis icin gerekli olan nukleer lokalizasyon
sinyali (NLS) dirsek ve DBD bdlgelerinin arasinda
yer almaktadir (11). AF-1 transkripsiyonel aktivasyon
Uniteleri (TAUs) olarak ifade edilen birbiri icerisine
gecmis TAUL ve TAUS (TAU1,; 1-370, TAU5; 360-528)
ad verilen bolumlere sahiptir. Fonksiyonel ¢calismalar
TAUZ'in ligand baglanma aktivitesi icin dnemli bir role
sahip oldugunu ortaya koymustur. TAU1'deki muta-

AF-1 AF-2
(142-485) (893-909)
1 | 537 626
[ \ 669 1 919
N-Terminal C-Terminal
R NLS NES
Y HR
Tau-5 [
i [
o (Y
).iFQNLF).? lSSWHTLFdS?
Sekil 3

Androjen resptdrinun protein organizasyonu. N terminal domain, DNA baglanma domaini (DBD), dirsek bdlgesi (H),
Ligand baglanma domaini (LBD). AF-1 - transkripsiyonel aktivasyon fonksiyonu-1, AF-2 - transkripsiyonel aktivasyon
fonksiyonu-2, NLS — nikleer lokalizasyon sinyali, NES — nukleer eksport sinyali.
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syonlarin AR’nin ligand baglama domain aktivitesini
dusurdugu gosterilmistir (Sekil 3) (1). N-terminal do-
maininde yer alan diger 6zellesmis bolim trinukleo-
tit tekrarlari iceren 3 adet mikrosatellit bolgedir. Bu
boélgelerden ikisi poly-glutamin (Poly-Q) digeri ise po-
ly-glisin (Poly-G) tekrarlarini icermektedir. Trinlkleotid
sayisindaki artislarin AR’nin NTD ile LBD etkilesim-
leri, genel AR aktivitesi ve bazal AR ifade duzeyleri ar-
asinda ters bir iliski oldugu goérilmustur (8). Glutamin
aminoasitini kodlayan CAG tekrar sayilarinin normal
bireylerde 8-30 arasindadir. Bu tekrar sayilarindaki
degisimler AR’nin stabilitesini etkilemektedir. Yaygin
olarak 18 CAG Ugclu niukleotid tekrarlarina frekansina
rastlanirken bu tekrarlarin sayisinin 40 ve lUzerinde de
oldugu belirlenmistir. Bu artis sonucunda AR agre-
gasyona ugramaktadir. Bu nedenle bireylerde Ken-
nedy sendromu ve néromuskuler rahatsizliklar gibi
noérodejeneratif hastaliklarin gelistigi belirlenmistir.
In vitro cahsmalar bu tekrar sayilarindaki minimal
artiglarin reseptériin transkripsiyonel aktivitesini ku-
vvetlendirdigi, azalmalarin ise asiri aktivite gosteren
reseptor formasyonuna donistiime yol actigini goster-
mistir. Bu nedenle tekrar sayilarindaki degisimlerin
prostat kanserine yakalanmada énemli bir risk faktori
oldugu dustnilmektedir (8). Tekrar eden CAG dizileri
19 > ise BPH ve 28 = ise prostat kanseri seklindeki
risk gruplari tanimlanmistir (21, 22).

Nukleer reseptdrlerin DBD’lerindeki aminoasit kompo-
zisyonlari 6zellesmis DNA-protein etkilesim paternler-
ini ortaya koymaktadir. DBD steroid hormon niikleer
reseptor ailesinin farkli Gyeleri arasinda en ¢ok korun-
an bolgedir. Tim steroid hormon niikeer reseptorlerin-
in DBD’leri, spesifik DNA konsensus dizilerini taniyan
iki cinko parmak yapisindan olusmaktadir. Bu ¢inko
parmaklar AR-aracili reglle olan genlerin promotori
ve enhanser bdlgelerinde yer alan androjen cevap
element (ARE)'leri ile dogrudan etkilesimi kolaylastir-
maktadir. Korunmus DBD’ler reseptorin segici ARE
boélgelerine olan ilgisi ile iliskili olmakla birlikte 6zgul
aktivitesini duzenlemektedir. DBD’lerin bu 0Ozelligi
AR ile siki sekilde regiile edildigi bilinen probasin ve
prostat spesifik antijen (PSA) gibi AR hedef genlerinin
glukokortikoid reseptor (GR) gibi diger steroid hormon
reseptorleri ile regllasyonunun evrimsel olarak 6niine
gecilmesi icin gelismis bir mekanizmadir (17, 18, 20).

AR’nin DBD’sinde 9 adet sistein rezidisu bulunmak-
tadir. Bunlardan 8 tanesi ¢inko atamonun etrafin-
da siralanarak 2 adet tetrahedral yapinin olusu-
muna katki saglamaktadir. 2. ¢inko atomunu ve
sistein rezidisunu iceren ¢inko parmak benzeri yapi
reseptdr-DNA etkilesiminde rol oynamaktadir. ilk
¢inko parmak formu P-box (AR’nin Gly577, Ser578
Cys579, Lys580 ve Val581 aminoasitleri) adi verilen
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bir yap! ile reseptér element 6zgulligunu belirleme-
ktedir. D-box adi verilen ikinci ¢inko parmak yapisi
(Ala596, Ser597, Lys598, Asn599 ve Asp600 ami-
noasitleri) DNA'nin seker-fosfat bagi ile reseptor ar-
asindaki etkilesimini stabilize etmektedir (1).

AR’nin LBD ve DBD bdlgeleri arasinda proteine
konformasyonel esneklik kazandiran dirsek bdlgesi
yer almaktadir (11). Bu bolge AR-DNA etkilesimi ve
AR’nin dimerizasyonu sirasinda proteine gereken
esnekligi kazandirarak biyolojik fonksiyonu igin gerek-
en konformasyonel degisime yardimci olmaktadir (1).

LBD 11-12 adet heliks ve 1 adet B-tabaka katlanma
motifi icermektedir. LBD igerisinde yer alan AF-2 ile
iliskili srdirulen mutagenez ¢alismalari bu bolgedeki
mutasyonlar sonucunda ligand baglama yetenegini
kaybetmeyen ve sirekli olarak aktif reseptér form-
larinin  olusabilecegini gostermistir. AF-2'de yer
alan 3, 4 ve 12. heliks yapilari AR’nin hormonel
regulasyonunda rol oynayan testosteron molekulinin
baglanmasindan sorumlu olan &zellesmis bdlgeyi
olusturmaktadir (8).

Androjen Cevap Elementleri

Ligand ile stimiile olan AR androjene cevap veren gen-
lerin cis-acting element olarak adlandirilan ARE’lerine
secici olarak baglanarak AR hedef genlerinin tran-
skripsiyonel aktivitesini duzenlemektedir (24). Palin-
dromik dizi diizenine sahip olan klasik ARE (CARE)’ler
iki adet hekzamerik yarimsar bolgenin ¢evreledigi 3-5
bp’lik aralayici dizinin de dahil oldugu 15 bp uzun-
lugundaki 6zgul dizilerdir. Segici ARE (SARE) olarak
tanimlanan bdlgeler ise cARE’lerden farkl olarak di-
rekt tekrar duzenine sahiptirler (Sekil 4) (25). ARnin
secici sekilde baglandigi DNA segmentleri blyuk or-
anda korunan ve benzer organizasyonlara sahip kon-
sensis diziler seklinde organize olmustur. AR hedef
genlerinin regilator boélgelerinde en az 9 nikleotidin
eslesme gosterdigi konsenstis ARE dizileri tanimlan-
mistir (24, 25). Bu duzenleyici bélgeler doku 6zgdl
kontrol edilen genlerin promotor bélgelerininin iginde
ya da promotor bolge yakininda organize olmaktadir
(24).

AR’ye benzer sekilde GR, PR, ER, mineralokortikoid
(MR) ve vitamin D reseptort (VDR) ‘nun de iginde
yer aldigi steroid ve nikleer hormon reseptdr stper
ailesinin Uyelerinde de korunmus DNA ve ligand
baglanma bolgeleri tanimlanmistir (17). Fonksiyonel
analizlerde GR’lerin yiksek afinite ile baglandigi kon-
sensis dizi, 5-AGAACA-3' olarak tanimlanmistir.
AR’nin de bu ve bu diziye ¢ok yakin nikleotid dizil-
imlerine sahip DNA bdlgeleri ile etkilesime gegebildigi
gOsterilmistir. Her ne kadar cok sayidaki gende yer
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alan hormon cevap elementlerine iliskin korunmus
diziler GRE ve ARE konsensiis dizilerine ¢ok yakin ya
da identik dizeyde benzerlik gésterse de in vivo yanit-
lari farklidir. Bunun altinda yatan neden olarak doku
6zgul ifade olan reseptér, ligand ve ko-regulatorler ile
kromatin organizasyonunda go6zlenen farkliliklardan
kaynaklandig! dustunulmektedir (27).

Androjen Reseptér Sinyali

Ligand varhginda AR'nin DNA'ya baglanma eylem-
leri literatirde yaygin olarak “genomik” “klasik” veya
“kanonik” AR sinyali olarak ifade edilmektedir. AR bi-
yolojik olarak testosteron ve DHT'nin de dahil oldugu
endojen androjenlerin baglanmasi ile aktive olmak-
tadir (11). AR, androjenleri nanomolar duzeylerinde
oldukga guglu bir afinite ile baglamaktadir (28). DHT
testosterona gore daha aktif bir liganddir. DHT tes-
tosterona oranla AR'ye iki kat daha yiksek afinite ile
baglanma 6zelligindedir ve testosterona gére AR'den
5 kat daha dusuk ayrismaktadir (29).

Fizyolojik sartlar altinda testosteron ve DHT hiicrelerin
sitoplazmasinda yer alan AR’ye baglanarak AR’de si-
tokiyometrik bir degisime yol acar. Bu degisim AR’'nin
aktif bir transkripsiyon faktord formuna donusumani
uyarir. Aktivasyon sonrasinda htcrenin nikleusuna
transfer olan AR secici olarak AR hedef genlerinin if-
adesini duzenlemektedir. Diger steroid reseptotrlerine
benzer sekilde ligand ile uyariimayan AR hicrenin si-
toplazmasinda 1si sok proteinleri -90, -70- 56 (Heat
Shock Protein, HSP-90, -70- 56), sitoiskelet eleman-
lari ve diger saperon proteinleri ile stabilize edilmek-
tedir. Bu etkilesimlerin korunmasi AR’nin kararl bir
formda tutulmasi, istenmeyen protein etkilesimlerinin
engellenmesi ve protein stabilitesinin surdurilmesi
acisindan énemlidir (8). Sitoiskelet elemani olan fil-
amin proteini AR’ye verimli bir sekilde ligand bagla-
nabilmesi i¢in AR’nin dogru konformasyonel po-
zisyonunun korunmasini modile etmektedir (30).
Androjenler, AR’nin filamin A (FInA) ile olan etkilesi-
mini kuvvetlendirmektedir. Bu etkilesime p-integrin
1'in katilimi ve sonrasinda Racl ile fokal adhezyon
kinaz (FAK)'In aktivasyonu ile hiicre migrasyonu ileri
duzeyde koordine edilmektedir. Olusan bu kompl-

GAACAxxTGTTCT
q h

Klasik ARE Konsensus dizisi
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eks AR sinyalizasyonu ve aktin filamanlari arasinda
bir kopri gorevi Ustlenerek hiicre migrasyonunun
dizenlenmesi, metastaz ve kanser gelisimi gibi
bircok htcresel mobiliteyi ve degisimi yonlendirme-
ktedir (31). AR’ye testosteron baglanmasi sonrasin-
da gergeklesen konformasyonel degisim ile AR'nin
terminalinde aciga ¢ikan 23FQNLF27 motifi kofaktor
etkilesim ylzeyi olusmaktadir (Sekil 3). Ligand aracili
koordine edilen bu etklilesimler transkripsiyonel aktiv-
ite, stabilizasyon ve diger aktivatorler ile sirdurilen
etkilesimler i¢in son derece kritiktir. Konformasyonel
degisim AR'nin bagh bulundugu HSP proteinlerinden
ayrilarak homo-dimerize olmasina ve fosforilasyona
ugramasina araclilik etmektedir. Androjen/AR kom-
pleksi transkripsiyonel sireci module etmek Uzere
dimerize olarak nikleusa transloke olmaktadir. Bu
surecte ARA70, FInA ve importin-a’'nin yer aldigi pro-
tein kompleksi, AR’nin nikleer lokalizasyon sinyaline
(NLS) baglanarak AR’nin nukleusa gegisini hizlandir-
maktadir. Translokasyonu tamamlayan AR, AR hedef
genlerinin promotor ya da promotor bélge yakininda
yer alan enhanser bolgelerindeki ARE’leri tarayarak
DNA-protein etkilesimini gerceklestirmektedir (Sekil
5) (9).

Androjen ile uyarilan AR es zamanli olarak ¢ok say!-
da kofaktor ile kompleksler olusturarak reseptor aktv-
itesini kuvvetlendirmektedir. AR'nin kofaktdr protein-
lerinden en iyi anlasilani p160 protein ailesidir. Bu aile
SRC-1/NCOAL (Steroid Receptor Coactivator-1/Nu-
clear Receptor Coactivator-1), SRC-2/NCOA2/TIF-2/
GRIP-1 (Transcriptional Intermediary Factor 2/Gluco-
corticoid Receptor Interacting Protein-1) ve SRC-3/
NCOAS/AIB1/pCIP/RAC-3 (Amplified in Breast Can-
cer-1 Protein/CBP-Interacting Protein/Receptor-As-
sociated Coactivator 3) Uyelerinden olusmaktadir (1).
AR’nin ARE’ler ile etkilesimine histon asetil transferaz
(HAT) enzimleri, ko-regulatérler ve genel transkripsi-
yon faktoru tyelerinin katihmi ile gekirdek transkripsi-
yon moduli tamamlanarak gen ifadesi dizenlenmek-
tedir (8).

Ligand ile etkilesimini kaybeden AR H bdlgesinde yer
alan nukleer eksport sinyali (NES) araciligi ile nukle-

GAACAxxAGAAC
q ﬁ

Secici ARE Konsensus dizisi

Sekil 4
Klasik ve segici androjen cevap elementi konsensus dizileri.
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ustan tekrar sitoplazmaya geri transporte olabilmekte-
dir ya da alternatif olarak spesifik bir E3 ubikitin ligaz
enzimi araciligiyla ubikitine edilerek proteozomal yiki-
ma yonlendirilmektedir (32).

Androjen Reseptorii Koregiilatér Proteinleri
Bugtne kadar 200’e yakin aktivatdr ya da baskilayici
Ozellikteki AR koregulator proteini tanimlanmistir (9).
Bu regulatorler AR'nin ligand ile uyarildigi/uyaril-
madigl durumlarda AR’nin hiicre ici lokalizasyonu,
DNA baglanma yetenegi, nukleer translokasyonu,
stabilitesi, kromatinin yeniden sekillendiriimesi ve ba-
zal transkripsiyon kompleksi ile suren etkilesimlerin
duzenlenmesi gibi ¢ok sayidaki 6zellesmis fonksiyon-
dan sorumludur (33).

Koregulator proteinler molekuler saperonlar, AR'nin
olgunlasmasi ve ydneliminden sorumlu proteinler,
transkripsiyonel koordinatorler ve DNA yapisini mod-
ifiye ediciler proteinler olmak Uzere 4 sinifta grup-
landiriimistir (9). Cok sayidaki ko-regulatér protein
AR’nin NTD domaininde yer alan 23FQNLF27 ve
433WHTLF437 amfipatik amino asit motifleri aracili
olarak AR ile etkilesimini surdirmektedir (Sekil 3). Bu
Ozellismis motifler AR’nin N- ve C- terminal etkilesim-
lerini siki sekilde kontrol ederek AR aracili suren siny-
al iletimini duzenlemektedir (34).

Ko-aktivatorler

Ligand ile uyarilan AR’nin transaktivasyon yetenegi
ve ko-aktivatdrlere olan ilgisi artmaktadir. Buglne
kadar karakterize edilen ¢ok sayida AR ko-akti-
vator proteini bulunmaktadir (SRC-1,2,3 p300, CBP,
TRIM68, RNF6, Cdc25, ARA24, 55 v.b.) (35). SRC-
1, TIF2 ve GRIP1 gibi SRC/p160 uyesi koaktivatorler
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benzer yapisal organizasyonlara sahiptir. Bu koak-
tivatorler LXXLL merkezi peptit motifine sahip olan
HAT ve diger kofaktorlerin transkripsiyonel protein
platformuna katilmasina aracilik etmektedir. Benzer
sekilde AR iligkili protein (AR associated, ARA) ko-
faktorleride AR'nin biyolojik aktivitesi igin gereklidir.
ARA proteinlerinin isimlendiriimesinde protein Uyeler-
inin 6zgul molekuler agirhklarindan faydalaniimistir
(ARA24, ARA55, ARA70 v.b.). Koaktivatorlerden en
iyi bilinenlerinden birisi olan ARA70 sitozolde AR'nin
stabilizasyonu, ligand seciciligi ve transaktivasyon ye-
teneginin kuvvetlendirilmesi gibi goérevleri bulunmak-
tadir (8).

Ko-repressoérler

AR Kko-repressorleri androjen yanit genlerinin tran-
skripsiyonlarini AR’nin protein-protein ve protein-DNA
etkilesimlerini bozarak baskilamaktadir. Bugtine ka-
dar cok sayida AR ko-repressor proteini karakterize
edilmistir (ARA67, NCoR, SMRT/NCor2, FilaminA,
Cyclin D1 v.b.) (35). NCoR ve SMRT biyolojik rolu
en iyi anlasilan AR ko-repressor proteinleridir. SMRT,
AR’ye ligand bagli oldugu ya da olmadigi durumlarda
AR’nin NTD ve LBD domainleriile etkilesim halindedir.
NCoR ise yalnizca ARnin ligand bagh formu uzerine
etki gostermektedir. Bu ko-repressorler AR’nin N- ve
C- terminal etkilesimlerini bozarak ko-aktivatér SRC/
pl60 ile yarisarak AR’nin aktivitesini dizenlemekte-
dir. Bir diger ko-repressor protein DNA formasyonunu
duzenleyici 6zelikteki histon deasetilaz (HDAC) en-
zimidir. AR'nin yer aldigi bazal transkripsiyon faktoru
kompleksine HDAC'in katihmi sonrasinda nikleozom
yapisi yeniden dizenlenerek protein kompleksi ile
DNA arasindaki etkilesim bozulmaktadir (8). Bu yol ile
transkripsiyonel stire¢ diizenlenmektedir.

N/C terminal
Etkilesimi
—_—

Androjen Reseptéri Organizasyonu
DNA-baglanma
‘Domaini

Ligand baglanma
Domaini

T Bazi Androjenik Bilesikler

AR hedef genlerinin ifaesi
-PSA, TMPRSS2, Probasin v.b.

Helcresel Dilzeydeki Yantlar

~Hicre bilyiimes,
~Hicre proliferasyonu
-Migrasyon

-invazyon

Sekil 5
Genomik androjen reseptori sinyalizasyonu mekanizmasi.
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Alternatif Androjen Reseptdr Sinyal Yolaklari

Klasik AR sinyal yolag! disinda interldkinler, buyume
faktorleri ve hicre igin kinaz grubu proteinler ile
dizenlenen AR sinyal iletimi “non-genomik” “non-
klasik” veya “non-kanonik” AR sinyali olarak ifade edil-
mektedir (36). Bu bdlimde bu mekanizmalara iliskin
genel bilgilere yer verilmektedir (Sekil 6).

interlokinler

interlokin 6 (IL-6), IL-6 reseptoriine gp80 ve gp130
altbirimleri aracili olarak baglanmaktadir. Bu etkilesim
hiicre icerisinde janus kinazlarin (JAK) fosforilasyonu-
na neden olarak bir dizi sinyal kaskatini tetiklemekte-
dir. Fosforile JAK sinyal transducer ve transkripsiyon
aktivator faktor 3 (STAT3)'Un fosforilasyonunu tetikley-
erek nukleusa go¢ etmesine aracilik etmektedir. Bu
surecte hicreye 6zgll mitojen activated protein kinaz
(MAPK) ve fosfotidilinositol 3 kinaz (PI3K) yolag! da
aktive olabilmektedir.

Deneysel ¢alismalar dolasimdaki sirkiler IL-6 diizey-
lerinin AR regulasyonu ile iligkili oldugunu ve ilerlemis
prostat kanseri, uzak bdlge metastaz ile metastaz il-
iskili morbidite oranlariyla dogrudan iligkili oldugunu
gOstemistir (37, 38). IL-6'nin AR Uzerindeki etkisi li-
gand bagimh AR aktivasyonu, timor formasyonu,
kastrasyona direnc¢ gelisimi, bazal AR ifade dizey-
lerindeki degisim ve AR’nin diger sinyal yolaklari ile
etkilesimine bagli olarak degisebilmektedir (37, 39).
Androjen varligindaki IL-6 uyariminin AR’nin p300
koaktivatori ile etkilesimini engelleyerek PSAifadesini
transkripsiyonel duzeyde inhibe ettigini gostermistir.
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Diger yandan androjen yoklugundaki uzun sureli IL-6
uyariminin STAT sinyali araciligiyla AR ve PSA ak-
tivasyonuna neden oldugu goralmistir. Serin 773
pozisyonundan fosforile STAT3'Un dogrudan AR'nin
NTD domaini ile etkilesime gegtigi ve AR’nin transak-
tivasyonuna aracilik ettigi rapor edilmistir (39).

Prostat kanseri ile iligkilendirilen bir diger sitokin in-
terldkin-8 (IL-8)'dir. IL-8 serum duzeylerindeki degisim
prostat kanserinin klinik safhalari ile iliskilendirilmigtir.
IL-6’ya benzer sekilde in vitro ve in vivo ¢alismalar-
da IL-8'in tumor buyumesini kuvvetlendirdigi bildirilm-
istir. Prostat kanseri hicrelerinde IL-8'in siRNA ile
ifadesinin susturulmasi sonrasi apoptotik hicre
O6lumanun tetiklendigi ve kemoteropotik ilaglara karsi
hiicresel duyarliligin arttigi rapor edilmistir (40).

Biyiime Faktérleri

Buyume faktorlerinin ve reseptor tirozin kinazlarin if-
adelerinde siklikla gdzlenen artislarin prostat kanseri
gelisimini  pozitif yonde etkiledigi bilinmektedir.
Ko-regulatorlerin ve AR’nin fosforilasyon, asetilas-
yon, metilasyon, palmitilasyon ve ubikitinasyon gibi
post-translasyonel modifikasyonlara ugramasinin
neden oldugu hatall regulasyonlar sinyal yolaklarinda
alternatif yanitlarin olusumuna neden olmaktadir. Bu
sure¢ prostat kanserini hedefleyen efektif terapilerin
gelistiriimesi ve uygulanmasindaki en énemli engel
olarak karsimiza ¢ikmaktadir. Ozellikle buyume fak-
tori reseptorleri aracili suren sinyal iletimleri kars-
inogenez silrecine yon vermektedir. IGF-1, KGF ve
HER-2/Neu gibi reseptor tirozin kinazlarin androjen
bagimsiz olarak AR'yi aktive edebildigi belirlenmistir

(8).
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Epidermal buyume faktoéri (EGF) ve onun membran
reseptoril olan Epidermal blylime faktorl reseptori
(EGFR)'nin prostatinda dahil oldugu cok sayida-
ki kanser tipinin gelisiminde d6nemli rollere sahiptir.
EGFR 0zellikle CRPC metastazi ve gelisimiyle il-
iskilendirilmistir. Prostat kanserinde EGF ve EGFR
aktivasyonu MAPK sinyal kaskatini aktive etmektedir
(41). LNCaP hucreleri ile surdurulen ¢alismalarda an-
drojen yoklugunda EGF uygulamasi sonrasi Sarkoma
iliskili kinaz (Src) ve Ackl kinaz proteinlerinin AR'yi ti-
rozin 267 ve 534 poziyonundan fosforile ettigi bu yol ile
AR sinyal iletimini duzenledigi rapor edilmistir (42). Bir
baska calismada prostat kanser hiicrelerinde EGF'nin
IL-6 ifadesini arttirarak AR sinyalizasyonunu dizenle-
digi gosterilmistir (43). Metastatik gelisimde karsino-
genez ile paralellik gosteren artmis EGFR dizeyleri
EGFR'yi terapttik acidan potansiyel bir hedef haline
getirmektedir. Androjen bagimh ve bagimsiz prostat
kanseri zenograf modelleri ile strdurtlen ¢alismalar-
da EGFR sahip oldugu tirozin kinaz aktivitesinin se-
lektif olarak Gefitinib inhibitori ile baskilanmasinin
antitimoral bir etkiye sahip oldugu belirlenmistir (44).
Bir baska calismada ektopik AR ifade eden DU145
prostat kanseri hiicre hattinda EGF uygulamasi son-
rasinda AR aracili reporter gen transkripsiyonun uy-
arilldigi gosterilmistir (45).

insuilin benzeri biyiime faktérii 1 (IGF-1) aracili sin-
yal iletiminin biyolojik siireclerde olduk¢ca 6nemlidir.
Ektopik AR ifade eden DU145 hucrelerine IGF-1
uygulamasinin ARE iceren promotorleri uyarabildigi
ve androjen uygulana es bir yanit elde edildigi rapor
edilmistir (46).

Buyume faktorlerinin bir diger Uyesi olan TGF-3 nor-
mal prostat dokusunda prostat epitelinin blyimesi
ve prostatik stromanin farklilasmasi Uzerine inhibitor
etki gostermektedir. TGF-B sinyalinin araci mole-
killeri olan Smad protein grubu fosforilasyon yolu
ile regule olan transkripsiyon faktérleri olarak gérev
yapmaktadir. AR’nin Smad3 ile etkilesime qgirdigi
rapor edilmistir. AR negatif prostat kanseri hiicre hat-
ti DU145 ve PC3 ile surdurilen ¢alismalarda Smad3
ve AR ko-transfeksiyonu sonrasinda Smad3’'in AR
transaktivasyonunu  kuvvetlendirdigi  belirlenmistir.
Buna karsin Smad4’iin AR ile dogrudan etkilesimiyle
transaktivasyonu tersine cevirebilme yetenegine sa-
hip oldugu gorilmistir. Bu modelde Smad4 ve AR
etkilesiminin Smad3-AR interaksiyonunu bozdugu ve
bu yol ile AR sinyal yolagi Uizerinde negatif regulator
etkiye sahip oldugu rapor edilmistir (47).

Hucre ici Kinaz Sinyali Aracili gerceklesen
AR Regiilasyonu

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Kinaz sinyal kaskatlari protein-protein etkilesimlerini
hizla duzenleyerek cok sayidaki hiicresel aktiviteyi
kontrol edebilme yetenegine sahiptir. Karsinogenez
surecinde ozellikle bozulmus ya da aksamis kinaz
aracili sinyal iletim mekanizmalari 6n plana ¢ikmak-
tadir. Kinaz ailesi proteinlerin aktivitelerinde meydana
gelen degisimlerin prostat kanserinin de dahil oldugu
¢ok sayidaki kanser tipinin gelisimi ve ilerleyisinde rol
oynadigi bilinmektedir. Prostat kanserinin gelisimi ve
kastrasyona karsi diren¢ kazanmasinin altinda yatan
nedenlerin dogru olarak anlasilabilmesi icin AR ve
AR’nin hiicre ici diger sinyal iletim mekanizmalari ile
etkilisiminin ve kesisim noklarinin belirlenmesi 6nem
tasimaktadir (48).

AR’nin reseptor tirozin kinaz grubundan HER-2/neu
ve G coupled protein reseptdr (GPCR)'niin substurati
oldugu belirlenmistir (8). AR transaktivasyonu ligand
varliginda ya da yoklugunda sahip oldugu serin
rezidulerinin fosforilasyonu ile diizenlenebilmektedir.
Androjenlerin AR’ye baglanmas! sonrasi kinaz pro-
teinleri ile gerceklesen fosforilasyonun (Ser80, Ser93
ve Ser641) AR'yi proteolitik degredasyondan korudu-
gu dusunulmektedir. Diger yandan AR’nin genomik
aktivitesi Ser213, Ser506 ve Ser650 rezidulerinden
gerceklesen fosforilasyon yolu ile diizenlenmektedir.
MAPK, p38 c-Jun, N terminal kinaz (JNK) ya da Akt
aracili gerceklesen AR fosforilasyonunun disiik an-
drojen duzeylerinde etkin AR yanitlarinin olusumunu
guclendirici bir etkiye sahip oldugu belirlenmistir (8).

Non-genomik AR aktivitesi klasik AR sinyal yolagiyla
surekli olarak etkilesim igerisindedir. AR aracili ak-
tive olan kinazlarin oto-fosforilasyonu otokrin olarak
pozitif feed-back gerceklestirmektedir. ERK1/2, PI3K

\Altemﬂﬂf AR sinyali

-interlékinler
-Biiyiime Faktdrleri
-Hiicre ici Kinaz Sinyali
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ve Akt kinazlar androjen varliginda ya da yoklugunda
AR'nin fosforilasyonunu diizenlemektedir. Bu meka-
nizma degisen androjen duzeylerinde AR’nin adaptif
genomik aktivitesine biyuk katkilar saglamaktadir (8).
Benzer sekilde MAPK sinyal yolaginin devamindaki
bircok anahtar molekil AR'yi reglle edebilmekte-
dir. GUnimuzde bu anahtar molekilerden yalnizca
birkacinin AR ile arasindaki iliskinin detaylari karak-
terize edilebilmistir.

MAPK sinyal yolaginin bir tyesi olan Src guglu bir on-
kogendir ve gok sayidaki kanser turiinde aktive oldugu
belirlenmistir. Androjen yoklugunda LNCaP ve LAPC-
4 hicrelerinde Src AR'yi Tirozin-534 pozisyonundan
fosforile ederek AR’nin transkripsiyonel aktivitesini uy-
armaktadir (49). P42/44 (ERK1 ve ERK2) MAPK sin-
yal yolagin diger bir efektor protein grubudur. MAPK
aktivitesinin artig| prostat kanserinde ilerleyen gleason
ve tumor dereceleri ile iliskilendirilmistir. CRPC ve ileri
evre prostat kanserinde MAPK yolaginin asiri aktive
oldugu rapor edilmistir (50).

AR dogrudan ya da androjen uyarimi sonrasinda
PI3K’in p85 alt Unitesi ile etkilesime gecebilmekte-
dir. Bu yol ile AR sinyal yolagi i¢in efektor protein Akt
kinazin (Akt/PKB, serin, treonin kinaz) aktive oldugu
belirlenmistir (8). CRPC’de PI3K yolaginin regulator
role sahip oldugu bilinmektedir. PI3K aktivasyonu ile
hicreler icin ikincil mesajci olan fosfotidil inositol 4,5
bifosfat (PIP2)'tan fosfotidil inositol 3,5 trifosfat (PIP3)
olusumunu uyariimaktadir. Bu mesajci Akt'in da dahil
oldugu bir¢ok kinaz grubu proteinin konformasyonel
degisimine ve fosforilasyonuna aracilik eder. Aktif Akt
aracili hiicre sagkalimi ve proliferasyonu, blyime
ve anjiyogenez gibi cesitli temel hiicresel prosesler
icin gereken proteinlerin sentezine yonelik sinyal il-
etimi uyariimaktadir (51). Akt kinazlar direkt olarak
AR'yi fosforilasyon yolu ile aktive edebilmektedir.
PI3K yolaginin alt basamaginda yer alan Akt'in aktiv-
itesi PTEN aracili baskilanmaktadir. PTEN'de gozle-
nen degisim ve delesyonlar androjen bagimli prostat
kanserlerinde ve CRPC vakalarinda yaygin olarak
karsilasiimaktadir (8). Bu nedenle PTEN birincil pros-
tat kanseri tedavisi sonrasi hastaligin niksetmesi ve
prognozu ile iliskilendirilmistir (52). CRPC vakalarinin
%79'u, primer prostat timorlerin ise %20-27'sinde
PTEN ifadesinde kayiplarin gdzlendigi rapor edilm-
istir. Ayrica PTEN ifadesindeki degisimlerin Gleason
skorlamasi ile korelasyon gosterdigi belirlenmistir
(53).

AR sinyal yolu regulasyonunda gorev alan bir diger
protein Protein kinaz A (PKA)'dir. PKA hicre i¢i CAMP
dizeylerini reglle etmektedir. cAMP diizeylerine etki
eden Forskolin ajaninin adenil siklaz enzimini aktive
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ederek hucre ici CAMP duzeylerini arttirdigi bilinme-
ktedir. Artan cAMP duzeyleri araciligiyla PKA akti-
vasyonu gerceklesmektedir. Bir androjen antagonisti
olan bikalutamit varliginda surdurilen galismalarda
ligand uyarimindan bagimsiz PKA aracili AR akti-
vasyonunun gerceklesebildigi gosterilmistir (54)

Nukleer faktor Kappa B (Nf-kB) prostatinda d&hil old-
ugu bir¢ok kanser tirl igin kritik Gneme sahip tran-
skripsiyon faktortu ailesi Uyesidir. Androjen bagimli
graftler ile kiyaslandiginda androjen bagimsiz hucrel-
erde ve androjen bagimsiz zenograf modellerinde
artan Nf-kB aktivitesi gozlenmektedir. Benzer sekilde
metastatik prostat kanseri ve lokal yerlesim gdster-
en prostat kanserlerinde de artan Nf-kB ifadesi go-
zlenmigtir (55). Deneysel calismalar Nf-kB/p52'nin
androjen bagimsiz AR aktivasyonu yolu ile AR he-
def genlerinin ifadesini transkripsiyonel diizeyde art-
tirabildigini gostermistir. Ayrica Nf-kB/p52'nin AR’nin
NTD bdlgesi ile etkilesiminin AR’nin nikleer translo-
kasyonunu kuvvetlendirdigi ve AR hedef genlerinin
promotor boélgesine p300 gibi AR ko-aktivator protein-
lerinin katihmini gucglendirerek transaktivasyon sire-
cine katki sagladigi gosterilmistir (56).

Sonuc

Prostat kanseri hicrelerinde blylk oranda degisime
ugramis AR sinyal iletimi gozlenmektedir (36). Bu
degisimlere hlcre i¢i ve hicre disi gesitli uyaranlar
sebep olabilmekle birlikte kromozomal degisimler ve
mutasyonlarinda neden olabildigi bilinmektedir (26).
Karsinogenez sirecinde degisen sinyal kaskatlarinin
mekanistik olarak karakterize edilmesi ve bu meka-
nizmalarin AR sinyal iletimi ile iligkilerinin anlasilabil-
mesi prostat kanserine yonelik gelistirilecek alternatif
tedavi yaklasimlari igin kritik bir siiregtir.
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