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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) ve ulu-
sal (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)

* Abstract (both in Turkish and English)

» Keywords (both in Turkish and English)

* Introduction

» Material and Methods

* Results

* Discussion

» Conclusions
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VATANDASLARI VE SURIYELI GOCMENLERIN FETAL
MATERNAL KLiNiK OZELLIKLERININ

KARSILASTIRILMASI

COMPARISON OF FETAL MATERNAL CLINIC FEATURE OF THE TURKEY REPUBLIC
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Oz

Amagc
ikiz dogumlarin uyruklara gére dagilimlar ve mater-
nal-fetal sonuglarini karsilastirmak.

Gerec ve Yontem

01.01.2011-31.12.2017 yillari arasinda dogum yap-
mis 5670 gebe retrospektif olarak incelendi. 94 ikiz
dogum tespit edildi. Bunlarin siklii, olusum sekli,
anne yasl, gravida, parite, abortus, dogum sekli, do-
gum haftasi, dogum agirhgi, APGAR skorlari (1.-5.
dk), bebek cinsiyeti ile maternal ve fetal komplikas-
yonlar karsilastiriidi.

Bulgular

Tuarkiye Cumbhuriyeti (TC) vatandas! ikiz sayisi 76
(%1.79;1/56), Suriye Cumhuriyeti (SC) vatandasi ikiz
sayisi 18 (%1.26; 1/79) bulundu. TC vatandasi ikiz ge-
beliklerin %73.69’sI spontan, %21.05'i IVF, %5.26'sI
ovulasyon indiiksiyonu ile olusmustu. Ancak, SC va-
tandasi 18 ikiz gebeligin hepsi spontan olusmustu. SC
vatandasi gebeler daha genc¢ olup (30+5.9/26+5.25,
p:0,018), gravida ve pariteleri(3,33+1,80/2,34+1,48,

p:0,040; 2,13+1,51/1,03+1,11, p:0,010) daha yiksek-
ti. Gruplar arasinda; abortus, dogum sekli, dogum
haftasi, dogum agirhgi, APGAR skorlar (1.-5.dk) ve
bebek cinsiyeti biri birine benzerdi. Maternal kompli-
kasyonlar acisindan gruplar arasinda fark yoktu. Du-
stk dogum agirlikli bebek dogumu SC vatandaslarin-
da daha yiksekti(%72,22, %52,70, p:0,044). Diger
fetal komplikasyonlar birbirine benzerdi.

Sonug

ikiz gebelik olusumunda Yardimci Ureme Teknikleri
(YUT) sadece TC vatandaslarinca kullaniimistir. SC
vatandas! olan hastalar daha genc olup gravida ve
pariteleri yuksektir. Ancak, daha cok disik dogum
agirhkl bebek dogurmuslardir.

Anahtar Kelimeler: ikiz gebelik; TC vatandasi; SC
vatandasi; YUT; komplikasyonlar.

Abstract
Objective

To compare the distribution of twin births according to
nationalities and maternal-fetal outcomes.
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Materials and Methods

5670 pregnant women who gave birth between
01.01.2011-31.12.2017 were retrospectively anal-
yzed. 94 twin births were detected. The frequency,
maturation, maternal age, gravida, parity, abortion,
delivery type, gestational age, birth weight, APGAR
scores (1-5 minutes), infant gender and maternal and
fetal complications were compared.

Results

Turkey Republic (TR) 76 Number of twin citizen
(1.79%; 1/56), the Syrian Republic (SR), the number
of citizens of twin 18 (1:26%; 1/79) found. 73.69% of
twin pregnancies with TR citizens were spontaneous,
21.05% with IVF and 5.26% with ovulation induction.
However, all 18 twin pregnancies with SR were spon-
taneous. Pregnant women with SR were younger (30
+5.9/26 +5.25, p: 0.018), gravida and parity (3.33

Giris

Cogul gebelik insidansi %1-3'dir. infertilite nedeniyle
yardimci Ureme tekniklerinin kullanimina bagh sikhgi
zamanla artmistir. Spontan ¢cogul gebelik sikligr ise
degismemistir. Spontan ikiz gebelik insidansi 1/80,
Ucliz gebelik insidansi 1/6400 olarak verilmektedir
(1-3).

Cogul gebeliklerin blyuk kismi(%96) ikiz gebeliktir
(2). ikiz gebeliklerde tekiz gebeliklere gére; geg do-
gum ve fetal makrozomi disinda bitiin gebelik komp-
likasyonlari daha sik gorulur. Maternal komplikasyon-
lardan gebelik anemisi, gestasyonel hipertansiyon,
preeklampsi ve gestasyonel diyabet sik gorulir (3).
Maternal komplikasyonlarla koryonisite ve amniosite
arasinda iliski bulunamamistir (4). Sik gorilen fetal
komplikasyonlar olarak ise erken dogum, gelisme
geriligi ve konjenital anomali sayilabilir. Ayrica, mo-
nokoryonik diamnitoik, monokoryonik monoamniotik
ve yapisik ikizlere 6zgu fetal komplikasyonlar da bu-
lunmaktadir. Maternal komplikasyonlarin tersine, fe-
tal komplikasyonlar koryonisite ve amniositeyle yakin
iliskili bulunmustur (5).

Bolgemiz son 8 yil icinde Suriye’den ciddi go¢ almistir.
Bu insanlarin ¢ok azi lilkesine geri dénmustiir. Ulke-
mizde kalma ihtimali ylksek olan Suriyelilerin dogum
hizinin Turkiyelilere gore daha yiksek oldugu tahmin
edilmektedir. Sinirdas olan iki Ulkenin vatandaslari-
nin ikiz gebelik agisindan; gebe kalma yontemleri ile
maternal ve fetal gebelik sonuclarini bilmek gelecekte
bizim agimizdan degerli olacaktir Bu ¢alismada klini-
gimizde gerceklesmis olan ikiz dogumlarin uyruklara
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+1.80/2.34 +£1.48, p: 0.040; --2,13+1,51/1,03+1,11,
p:0,010 respectively). Between the groups; abortion,
delivery type, gestational age, birth weight, APGAR
scores (1-5 minutes) and infant gender were similar.
There was no difference between the groups in ter-
ms of maternal complications. Low birth weight in-
fants were higher in SR citizens (72.22%, 52.70%, p:
0.044). Other fetal complications were similar.

Conclusion

ART was used only by Turkish citizens in twin preg-
nancy. Patients with SR citizens are younger and
have higher gravida and parity. However, they mostly
gave birth to a low birth weight baby.

Keywords: Twin pregnancy; TR citizen; SR citizen;
ART; complications.

gore dagihmlarini, gebe kalma yontemlerini ve gebe-
lik sonuglarini karsilastirmayr amagladik.

Gerec ve YOontem

01.01.2011-31.12.2017 tarihleri arasinda, Kklinigimiz-
de, 20 haftanin Gzerinde dogum yapan 5670 hastanin
dosyalari retrospektif olarak incelendi. 5670 hasta-
nin 4245’ Turkiye Cumhuriyeti (TC) vatandasi iken,
1425’inin Turkiye'ye, 2011'den sonra go¢ eden Suri-
ye Cumhuriyeti (S.C) vatandasi oldugu gorildi. Bun-
larin arasinda, 102 ¢cogul dogum vakasi tespit edildi.
102 ¢ogul dogumun 94'ii ikiz, 8'i tigiiz dogumdu. Ugiiz
dogumlarin hepsi T.C. vatandasiydi. Bu ikizlerin 76'sI-
nin T.C, 18'inin S.C vatandasi oldugu tespit edildi. Ca-
hsmamiza baslamadan 6nce gerekli Etik Kurul onayi
alindi (Prot n0:2019/05//05/09/2019).

Hasta dosyalarindan Kklinik ve demografik veriler
elde edilip kaydedildi. Genel olarak; dogum yapan
hastanin uyrugu, yasi, cogul gebeligin olusum sekili
(spontan, IVF, ovulasyon indiksiyonu), gravida, pa-
rite, abortus ve yasayan cocuk sayisi, son adet ta-
rihi, dogum haftasi, dogum agirhgi, dogum sekli ve
APGAR (1.-5. dakika) puani, maternal komplikasyon
olarak; gebeligin fizyolojik anemisi, preeklampsi ve
gestasyonel diyabet, fetal komplikasyon olarak; erken
dogum, erken membran riptird (EMR), oligo-polihid-
ramnios, dusuk dogum agirlikli bebek, dogum agirhgi
uyumsuzlugu, fetal anomali varligi, fetal 6lum durumu
arastinlip kaydedildi.

Canli dogumun gercgeklestigi cogul gebelikler cesitli
degerlendirmelere tabi tutuldu. Diglanma kriteri olarak



dogum agirhgr 500 gr. altindaki ve 20. gebelik hafta-
sindan 6nce dogumlar dislandl. Dogum haftalarina
gore: 20-28 hafta arasi dogumlar erken preterm do-
gum, 28-37 hafta arasi dogumlar preterm dogum, 37
hafta ve tizerindeki dogumlar miad olarak kabul edildi.
Dogum agirliklarina gére; 2500 g< dogan bebekler
normal agirlikli, <2500 g dogan bebekler dusuk do-
gum agirlikh bebek olarak kabul edildi. Dogum agir-
liklari arasinda %25 ve Uzeri fark uyumsuzluk olarak
kabul edildi.

istatiksel Analiz

istatiksel analizler igin, SPSS 21 (SPSS Inc. Chicago,
Illinois, USA) Paket Programi kullanildi. ikiz dogum
yapan TC ve SC vatandaslari; klinik, demografik, ma-
ternal ve fetal komplikasyonlar agisindan karsilastiril-
di. Surekli degiskenlerin analizi icin, Student- T testi
uygulandi, sonuglar ortalama * standart sapma sek-
linde verildi. Surekli olmayan degiskenlerin analizi i¢in
ki-kare testleri uygulandi, sonuglar n (%) olarak veril-
di. P< 0.05 anlaml olarak kabul edildi.

Bulgular

01.01.2011-31.12.2017 yillart arasinda Klinigimiz-
de gerceklesen 5670 dogumun 4245'ini (%75) TC,
1425’ini (%25) SC. vatandaslari olusturmaktadir.
Butun gebeler arasinda, c¢ogul gebelik insidan-
sI (102/5670, 1.8/100, 1/56), ikiz gebelik insidan-
sI (94/5670, 1.66/100; 1/60) Ugliz gebelik insidansi
(8/5670, 1.4/1000, 1/714) olarak tespit edildi, dordiiz
ve daha fazla cogul gebelige rastlanmadi. Cogul ge-
beliklerin %92.2'si ikiz gebelikti. TC vatandas! ikiz
gebelik sayisi 76 (1.79/100, 1/56), SC vatandasi ikiz

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

gebelik sayisi 18 (1.26/100; 1/79), uclz gebelik sa-
yisi 8 (1.4/1000, 1/714) olup hepsi TC vatandasiydi
(Tablo-1).

TC vatandas! 76 ikiz gebeligin, 56’s1 spontan gebelik
(%73.69), 16's1 IVF gebeligi (%21.05), 4’0 ovulasyon
induksiyonuyla (%5.26) olusan gebelikti. SC vatanda-
s1 18 ikiz gebeligin hepsi spontan gebelikti. (Tablo-2).

ikiz gebe annelerde, TC vatandaslarina gére SC va-
tandaslari 4 yas gencti (30+5.9; 26+5.25; P* 0,018).
<20 yas altindaki ikiz gebelikler, SC vatandaslari ara-
sinda daha fazlayken (%6,6; %22,2), 41 yass< ikiz
gebelikler TC vatandaslari arasinda daha fazlaydi
(%0; %3,95, Tablo-3). ikiz gebe annelerin yas dagi-
imi Sekil 1 ve 2'de gosterilmistir. ikiz gebeliklerin en
sik goruldigu anne yas grubu 30-35 yas arasidir (n:
27;%29, sekil 1,2).

ikizlerde, gravide, parite sayisi SC vatandaslarinda
T.C. vatandaslarina gore yuksek bulundu. Abortus,
dogum sekli, dogum haftasi, dogum agirligi, APGAR
skorlari (1, ve 5. dk), ve bebek cinsiyeti agisindan fark
bulunamadi (Tablo 3).

ikiz gebeliklerde maternal komplikasyonlar agisindan
gruplar arasinda fark bulunmadi. Fetal komplikas-
yon olarak; erken dogum, erken membran ripttrd,
oligo-polihidramnios, dustuk dogum agirhgi, dogum
agirhgr uyumsuzlugu, fetal anomali ve mortalite aci-
sindan gruplar arasinda fark yokken; dusuk dogum
agirlikl bebek dogumu SC vatandaslarinda yuksekti
(%72,22, %52,70, p:0,044, Tablo 4).

BTC ' SC EToplam

27
26
23
22
15
14
13
10
g
5
= - 3 3
2

16-20 2125 26-30 31-35 36-40 41+

Sekil 1
TC / SC ikiz dogum yapan annelerin yas dagilimi

mTC 5C ® Toplam

%

22,22%

30,26
28,95% 28,72%
27,66%
22} 22 22,22%
1% o
- 14339%
13,16%
11
7% -
! 3.95% 5159
a1+

6,58%

16-20 21-25 26-30 31-35 36-40

Sekil 2
TC / SC ikiz dogum yapan annelerin yas dagihm orani
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Dogumlarin T.C. ve S.C vatandaslarina gore dagihmi

SayI insidans

T.C.vatandas! dogumlar 4245 75/100

S.C. vatandasi dogumlar 1425 25/100

T.C.vatandas! ikiz dogumlar 76 76/4245,1.79/100, 1/56

T.C.vatandags! spontan ikiz gebelikler 56 56/4245, 1,32/100,1/76

T.C.vatandasi YUT ikiz gebelikler 20 20/4245, 0,47/100,1/212
S.C. vatandasi ikiz gebelikler 18 18/1425, 1,26/100, 1/79
Toplam spontan ikiz gebelikler 74 74/5670, 1.30/100, 1/77
Tum ikiz gebelikler 94 94/5670, 1.66/100,1/60

Ucuiz gebelikler 8 8/5670, 1,4/1000, 1/709
Tidm cogul gebelikler 102 102/5670, 1,8/100, 1/56

Cogul gebelik olusumunun T.C.

ve S.C. vatandaslarina gore dagilimi

Uyrugu Toplam Spontan IVF _Ov'L'IIasyon Toplam
Indiiksiyonu
TC. vatandasi ikiz gebelikler 76 56(%73.69) 16 (%21.05) 4 (%5.26) 76
SC. vatandasi ikiz gebelikler 18 18 (%100) 0 0 18
Toplam ikiz gebelikler 94 74 16 4 94
Ucliz gebelikler 8 1(%12,5) 5(%62,5) 2(%25) 8
ikiz TC. ve SC vatandaslarinin maternal ve fetal klinik ve demografik dzellikleri
T.C. vatandasi(n:76) S.C. vatandasi(n:18) p degeri
Anne yasi (yil) 30,04 £5.9 26,08 £5.25 0.018*
Gravide 2.34+1.48 3,33+1.80 0,040*
Parite 1.03+1.11 2,13+1.51 0,010*
Abortus 0.31+0.68 0,19+0.75 0,197
Sezaryen 65(%85,5) 14(%78) 0,621
Vaginal dogum 11(%14,5) 4(%22) 0,113
Dogum haftasi 34,514 35,13+4,12 0,569
Dogum agirhgi (gr) 2264+591 2305+401 0,272
APGAR-1.dakika 6,50+2,22 6,71+1,36 0,826
APGAR-5.dakika 7,93+2,04 8,14+1,04 0,841
Canli dogum 138(%93,24) 34(%94,44) 0,882
Erkek bebek 61(%44,20) 14(%41,18) 0,726
Kiz bebek 77(%55,80) 20(%58,82) 0,792
Ol dogum 14(%6,76) 2(%5,56) 0,648
Erkek bebek 12(%85,71) 2(%100) 0,546
Kiz bebek 2(%20) 0(%0) 0,744
“p< 0,05
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ikiz TC. ve SC vatandaslarinda goriilen maternal ve fetal komplikasyonlar

‘ TC vatandasi (n:76) ‘ SC vatandasin (n:18) ‘ p degeri
Maternal Komplikasyonlar
Fizyolojik anemi 42(%55,26) 12(%66,67) 0,455
Gestasyonel diyabet 14(%18,42) 3(%23,07) 0,234
Preeklampsi-eklampsi 13(%17,10) 5(%27,78) 0,086
Fetal Komplikasyonlar
Erken Dogum 51(%67,10) 12(%66,6) 0,912
37< hafta 22(%28,94) 6(%33,33) 0,745
28-37 hafta arasi 47(%61,84) 12(%66,66) 0,934
20-28 hafta arasi 4(%5,48) 0(%0) 0,566
Erken membran ripturi 12(%15,79) 4(%22.22) 0,324
Oligo-Polihidramnios 10(%13,15) 2(%11,11) 0,574
Dusik dogum agirligr (2500gr>) 78(%52,70) 26(%72,22) 0,044*
Dogum agirligr uyumsuziugu 12(%15,78) 2(%16,66) 0,774
Fetal anomali 7(%4,60) 2(%5.55) 0,602
Fetal mortalite 14(%9,21) 2(%5,56) 0,116

"p< 0,05

Tartisma

Bu calismaya gére su sonuglara ulagilmistir. ikiz ge-
belik olusumunda yardimci tUreme teknikleri (YUT)
sadece TC vatandaslarinda kullaniimistir. SC vatan-
dasli olan hastalar daha genc olup gravida ve paritele-
ri yiksektir. Gruplar arasinda; abortus, dogum sekli,
dogum haftasi, dogum agirigi, APGAR skorlari ( 1.-
5. dk) ve bebek cinsiyeti birbirine benzerdi. Maternal
komplikasyonlar agisindan gruplar arasinda fark yok-
tu. Dusuk dogum agirlikli bebek dogumu SC vatan-
daslarinda daha yiiksekti (%72,22, %52,70, p:0,044).
Diger fetal komplikasyonlar birbirine benzerdi.

Spontan ikiz gebelik insidansi sabit kalmasina rag-
men, teknik ilerlemeler ve evliligin ileri yaslara kayma-
si ¢cogul gebeligin insidansinda artisa neden olmak-
tadir, cogul gebelige bagl olarak da maternal fetal
komplikasyonlarda belirgin artis olmaktadir (1, 6).

Calismalarda, ikiz gebelik sikhgi %1,45 ile %3,4 ara-
sinda bildirilmistir (7-13). Gelismekte olan ve gelismis
ulkelerde, gelismemis llkelere nazaran Yardimci Ure-
me Tekniklerine bagh cogul gebelik sikliginda artis
gorilmektedir. YUT cogul gebelige katkisi %10,25 ile
%78,75 arasinda bildirilmistir (8, 10-13). Bu ¢alisma-
da cogul gebelik sikligi ve buna YUT'lin katkisi ise
literatiirle uyumlu olarak sirasiyla %1,66 ile %26,31
olarak bulunmustur.

Calismalarda, ikiz dogum yapan annelerin yas ortala-
mas! 26.7+4.1 ile 30,19+5,59 arasinda bildirilmistir
(9-12, 14). Bu calismada, TC ve SC vatandasi ikiz
dogum yapan annelerin yas ortalamasi literatirle
uyumlu sekilde sirasiyla 30,04+5,90 ile 26,08+5,25
olarak bulunmustur. Ancak, SC vatandaslari gebeler,
TC vatandaslarina gore daha genctir. Muhtemelen
bunun iki nedeni vardir. Birincisi, TC vatandaslarinda
kariyer nedeniyle gebeligin dételenmesi, bunun sonu-
cu olarak, infertilite sikhgi artmasi nedeniyle gebelik
daha ileri yaslarda mimkin olabilmistir. ikincisi, SC
vatandagslarinda TC vatandaglarina gore evlilik daha
erken yaglarda gerceklestiriimektedir.

Tuarkiye'de ikiz gebelerle ilgili yapilan calismalarda
gravida sayisi 2,35+£1,70 ile 2,40+1,90 olarak bildiril-
mistir (11-13). Bu calismada ise gravida sayisi TC
vatandaslari igin 2,34+1,48, SC vatandaslari icin
3,33+1,80'dir. Gruplar arasinda istatiksel acidan fark
olmamasina ragmen TC vatandaslari i¢in oran Turki-
ye'de yapilan ¢alismalarla benzer iken SC vatandas-
larinda yuksektir. Muhtemelen, TC vatandaslarinda
YUT ihtiyaci doguran infertil hastalarin artmasi gra-
vidite ortalamasinin azalmasina yol acarken, SC va-
tandaslarinda annelerin geng olmasi ve spontan gebe
kalmasi artisa yol agcmistir.

ikiz gebelik sezaryen dogum oranini artiran bir durum
olarak bildirilmistir (6). Calismalarda, ikiz gebelerde
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sezaryen orani %42,6 ile %63 arasinda bildirilmistir
(9-12). Bu calismada, TC ve SC vatandaslarinda ikiz
gebeliklerde sezaryen dogum orani, aralarinda fark
olmasa da literetiire gore yliksek bulunmustur (%85,5
ile %78). Muhtemel neden, ¢alismanin yapildigi mer-
kezin, morbiditeleri olan gebeleri kabul eden tersiyer
bir merkez olmasindandir.

Calismalarda, ikiz gebelerin dogum haftasi ortalama-
sl, 33 +0,2 ile 35+3 arasinda bildirilmistir (10-14). Bu
¢alismada TC ve SC vatandaslarinin dogum haftasi,
aralarinda istatiksel agidan fark olmasa da literaturle
uyumludur (34,5+4, 35,13+4,12). Yelland ve ark.inin
yaptiklari meta-analizde, ikiz gebeliklerde 37 hafta-
dan once preterm dogum oraninin %50-79 arasinda
degistigini ve yaklasik %55 oldugunu bildirmistir (15).
Bu calismada, TC ve SC vatandaslari i¢in erken do-
gum orani aralarinda istatiksel acidan fark olmasa da
%67,10 ile %66,66 olup literattrle uyumludur.

Calismalarda, ikiz gebelerin dogum agirliklari 2020 ile
2171 gram arasinda bildirilmistir (10-14). Bu ¢alisma-
da, TC ve SC vatandas! ikiz gebelerin dogum agirlik-
lari aralarinda fark olmasa da, literatlire gore yuksek
bulunmustur (2264+591 , 2305+ 401 gr). Muhtemel
nedeni diger calismalara gore bu ¢alismada spontan
ikiz gebelik oraninin yiksekligi olabilir.

Literattrde de ¢ogul gebelikte fetal buyume ve gelis-
menin geri kaldi§1 sonucta IUGR, diisik dogum agir-
likli bebek oraninin, preterm dogum oraninin yiksek
oldugu bildirilmistir (6, 16, 17). Turkiye'de yapilan
calismalar da, ikiz gebelerde dusuk dogum agirlig
orani %61- %63,7 arasinda bildirilmistir (10, 11, 13).
Bu calismada, TC ve SC vatandasi ikiz gebelerde dii-
stk dogum agirlikh bebek orani, aralarinda istatiksel
acidan farkla birlikte literattrle uyumludur (%52,70 ile
%72,22) SC vatandaslarinda, artmis disik dogum
agirhiginin nedeni, gé¢ nedeniyle daha iyi bir antena-
tal takip, yeterli beslenme ve hayat kosullarinin sag-
lanamamasina bagli olabilir. Calismalarda dogum
agirhgi uyumsuziugu %214 ile 41 arasinda bildirilmistir
(10, 18, 19). Bu calismada TC ve SC vatandaslarinda
dogum agirhgr uyumsuzlugu, aralarinda fark olmasa
da literatlr’le uyumludur(%15,78 ile %16,66).

Erkek- kiz bebek oranini, Gul ve ark. ile Karlik ve
ark., yaptiklari calismalarda (9, 16), bize benzer
olarak kizlari yuksek bulurken, Yayla ve ark.1 (10, 11)
erkekleri yuksek bulmuslardir. Ancak, fetal 6lim ora-
nini, Ozkan ve ark. ile Yumru ve ark.’i yaptiklari ¢alis-
malarda (20, 21), bize benzer sekilde erkekleri daha
yuksek bildirmislerdir.

ikiz gebelerde maternal komplikasyon olarak, gebe-
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ligin fizyolojik anemisi (22) ile preeklampsinin (23,
24) daha sik gorulirken gestasyonel diyabetle (25,
26) ilgili bir karara varilamamistir. Gebeligin fizyolojik
anemisi, tekiz gebeliklere gore plazma hacminin daha
cok artmasina baglanmaktadir (27,28) ikiz gebelik
dogumlarinda preeklampsi sikliginin artmasi, hem
maternal hemodinamik hem de plasenta yukinun
artmasina baglanmistir (24). Gebeligin fizyolojik ane-
misi, gestasyonel diyabet ve preeklampsi sikligi, TC
ve SC vatandaslarinda benzer orandadir (%55,26,
%66,27; %18,42, %23,07; %17,10, %27,78). Ancak,
kontrol grubu (tekiz gebelik grubu) bulunmadigindan,
sikhgindaki artisi degerlendirmek mimkun degildir.

ikiz gebelerde fetal komplikasyonlarin olusumunda en
onemli faktor preterm dogum ve yeni doganin dusik
dogum agirhgidir (6). Bu kaniyi destekleyen calisma
bulgulari yukarida tartisiimistir.

ikiz gebelerde tekiz gebelere gore konjenital ano-
mali sikhigi 2-5 kat yiksek bulunmustur (28-32). Bu
yukseklik, 6zellikle monozigotik monokoryonik ikiz
gebeler icin gecerlidir. Bir calismada, bu oran mo-
nokoryonik ikiz gebelikler i¢in 634/10000, dikoryonik
ikiz gebelikler icin 344/10000 ve tekiz gebelikler igin
238/10000 olarak verilmistir (31). Bu ¢alismada, kor-
yonisite ve amniosite verileri bulunmadigindan ve or-
nek sayisi az oldugundan dolayi konjenital anomali
sikhgiyla ilgili karar vermek zordur. Ancak, konjenital
anomali sikhgl TC ve SC vatandaslari arasinda fark
olmasa da literattrle uyumlu gibi gézikmektedir (%
4,60 ile 9%5,55).

150.386 ikiz gebede yapilan bir calismada fetal 6lim
orani %6,3 olarak verilmistir (33).

Bu calismada, fetal 6lum orani TC ve SC vatandas-
lari arasinda fark olmasa bile literattirle uyumlu bulun-
mustur(%9,21 ile % 5,56).

Calismamizin Kisithhklari

Calismamiz birgok kisitliliga sahiptir. Bunlar arasin-
da, calismanin tek merkezli olmasi, vaka sayisinin
az olmasi, kontrol grubunun olmamasi (tekiz gebelik
grubu), ikiz gebelerin koryonisite ve amniositesinin
degerlendiriimemesi ve retrospektif olmasi sayilabilir.

Sonuc

TC vatandaslarinda ikiz gebelik olusumunda infertil
vakalarin tedavisinde kullanilan YUT 6nemli yer tut-
maktadir. SC vatandasi ikiz gebeler arasinda infertilite
hastasi bulunmamaktadir. SC vatandas! olan hastalar
daha genc olup gravida ve pariteleri ytksektir. TC ve
SC vatandaslari ikiz gebeler arasinda; dogum sekli,



dogum haftasi, dogum agirhgi, APGAR skorlari (1.-
5. dk) ve bebek cinsiyeti acisindan fark bulunamadi.
Maternal komplikasyonlar acisindan gruplar arasin-
da fark bulunmadi. Fetal komplikasyonlar agisindan
gruplar birbirine benzerdi. Ancak, SC vatandasi ikiz
gebelerde disik dogum agirlikh bebek dogumu daha
yuksektir. Daha fazla sayida vaka ve kontrol grubunun
bulundugu prospektif yeni calismalara ihtiyac vardir.
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Amag

inflamatuar suregler, hipertansiyonun patogenezin-
de 6nemli bir yer tutmaktadir. Bu ¢calisma da son d6-
nemde sik kullanilan yeni inflamatuar belirteclerden
olan Notrofil lenfosit oraninin (NLO) hipertansiyon
regulasyonunda bir belirte¢ olarak kullanihp kullani-
lamayacagini arastirmayi amacladik.

Gerecg ve Yontem

Calisma, kontrolli deney calismasidir. Aile saghgi
merkezine bagvuran 40-65 yas grubu, ilk tani hiper-
tansiyon hastalari ek hastaligi yoksa, gonillu olanlar
calismaya dahil edildi. Kan basinci yiksek iken tam
kan sayimi yapilip, NLO belirlendi. Hastalara anti-
hipertansif ilag duzenlenip (ramipril-oral-5mg /gtin),
kan basinci takip formu duzenlenerek 7 gin sonra
kontrole cagrildi. Bu hastalardan kontrolde tansiyo-
nu regule olanlar deney, olmayanlar kontrol grubuna
alindi. Kontrol amagh tam kan sayimi yapilip NLO
oranlari hesaplandi.

Bulgular

Calismada deney ve kontrol gruplarina goére; sistolik
kan basinci degisme orani (SKBDO), Diastolik kan
basinci degisme orani (DKBDO), Nétrofil lenfosit
oraninin degisme orani (NLDO) oranlarinda, anlamh

farkhlik gozlendi (p=0,000;p=0,000;p=0,000). SKB-
DO, DKBDO ve NLDO deney grubunda daha fazlay-
di. NLDO ile SKBDO arasinda anlamli pozitif iliski
vardi (p<0,01,r=0,727). NLDO ile DKBDO arasinda
da anlamh pozitif iliski vardi. (p<0,01,r=0,704) De-
ney ve kontrol grubundaki kan basinci regilasyonu
icin bir kesme deger hesaplandi. Bu deger, %19,42
olarak tespit edildi. NLDO'nin belirleyiciligi (Sensiti-
vite %92, spesifite %90,9) yuksek bulundu. Deney
grubunda kan basinci azaldikga NLO oranlari azal-
makta, kan basinci regile oldugu zaman ortalama
NLO’da %19,42’'lik azalma go6zlendi.

Sonuc¢

Bu verilerle kan basinci regulasyonunda NLO takibi
yapmak, kontrolde bakilan NLO' da %19’luk azal-
ma, regilasyon takip belirteci olarak kullanilabilece-
gini dislinmekteyiz

Anahtar Kelimeler: Hipertansiyon,
notrofil/lenfosit orani, tansiyon takibi

inflamasyon,

Abstract

Objective

Inflammatory processes have an important place in
the pathogenesis of hypertension. In this study, we
aimed to investigate whether NLO (Neutrophil lym-
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phocyte ratio), which is one of the most frequently
used inflammatory markers recently, can be used as
a marker in hypertension regulation.

Materials and Methods

The study is a controlled experimental study. The first
diagnosis of hypertension patients in the 40-65 age
group who applied to the family health center were
included in the study if they did not have additional
disease. When blood pressure was high, complete
blood count was performed and neutrophil lympho-
cyte ratio (NLO) was determined. The patients were
arranged for antihypertensive medication (ramipril-o-
ral-5mg / day), and a blood pressure follow-up form
was prepared and called for control 7 days later. Of
these patients, those whose blood pressure was re-
gulated in the control were included in the experi-
ment, and those who were not included in the control
group. A complete blood count was made for control
purposes and NLO ratios were calculated.

Results

According to experimental and control groups; Sig-
nificant differences were observed in SKBDO (sys-
tolic blood pressure change rate), DKBDO (Diastolic

Giris

Hipertansiyon, bati toplumlarinin nifusunun yaklasik
Ucte birinin saghgini tehdit etmektedir. Yetmis yasina
kadar nifusun yaklasik yizde yetmisi bu hastalija
yakalanmakta ve yas arttikca sikligi da artmaktadir
(). Turkiye'de ise yapilan calismalarda hipertansiyo-
nun prevalansi %24 ile %50 arasinda degismektedir
(2). Hipertansiyon hastalarinin %90-95 sebebi bilin-
memektedir. Kisilerde hedef kan basinci degeri sis-
tolik; 140 mmHg, diastolik 90mmHg'nin alti olarak
belirtilmistir. Kisilerin bu hedef kan basincina ulas-
masini ve bu degerlerde kalmasini saglamak sadece
ila¢ tedavisiyle degil, yasam aliskanligi degisiklikleri
ve duzenli kan basinci takiplerinden ve etkili kontrol-
lerini saglamaktan gecmektedir (3). Antihipertansif
ilac tedavisi altindaki hipertansiyon, hem hastalar
hem de takip eden saglik profesyonelleri tarafindan
muhtemelen hafife alinmaktadir. Kan basinci takiple-
rinde hastalarin regulasyon takibi dnemlidir. Eger ye-
terli regulasyon saglanamamissa nefrektomiye giden
ciddi bobrek yetmezligi, kardiovaskuler patolojilere ve
serebrovaskiler olaylara bagli 6limlere kadar birgok
komplikasyona neden olmaktadir (4).

inflamatuar siiregler, hipertansiyonun patogenezin-
de, kardiyovaskuler sistem hastaliklarinin baslangici
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blood pressure change rate), NLDO (Neutrophil ly-
mphocyte rate change rate) rates (p <0.01; p <0.01;
p <0.01) . SKBDO, DKBDO and NLDO were more
in the experimental group. There was a significant
positive relationship between NLDO and SKBDO. (p
<0,01, r=0,727) There was also a significant positive
relationship between NLDO and DKBDO. (p <0.01,
r = 0.704) A cut-off value was calculated for blood
pressure regulation in the test and control group.
This value was determined as 19.42%. NLDO's de-
termination (Sensitivity 92%, specificity 90.9%) was
found to be high. As the blood pressure decreased in
the experimental group, NLO rates decreased, and
when the blood pressure was regulated, a decrease
of 19.42% was observed in the average NLO.

Conclusion

With these data, we have determined that it can be
used as a follow-up marker for monitoring NLO in
blood pressure regulation, a 19% reduction in NLO
in control.

Keywords: Hypertension, inflammation, neutrophil /
lymphocyte ratio, blood pressure monitoring

ve progresyonunda dnemli rol oynar. Histolojik olarak
ise hipertansiyonda endotel ve diiz kas hiicre prolife-
rasyonu, mediyal hipertrofi, inflamasyon ve tromboz
gOzlenir (5-7). Bu etyopatogenez ve histolojik de-
gisiklikleri gbz onune alarak son zamanlardaki yeni
inflamasyon belirte¢lerinden periferik kandaki nétrofil
lenfosit orani (NLO) hipertansiyonunda regulasyon ta-
kibinde bir belirte¢ olarak kullanilabilir mi?

Periferik kandaki NLO, sistemik inflamasyonu gdste-
ren ve basit bir tam kan sayimi ile kolayca elde edilen
bir belirtec olarak dikkat cekmektedir. Son dénemde
bu belirtec ile yapilan ¢alismalar ilgi cekmektedir. Bu
calismalarda yiuksek NLO’nin artmis kardiyovaskuler
risk, bazi malignensilerde de artmis mortalite ve bazi
kronik hastaliklarin alevlenmeleriyle iliskili oldugu bil-
dirilmistir (8).

Bu c¢alismada da kullanilan yeni inflamatuar belirteg-
lerden olan NLO’nin hipertansiyonun takibinde ve re-
gllasyonunda bir belirte¢ olarak kullanilip kullaniima-
yacagini arastirmay! amagladik.

Gerec ve YOntem

Calisma, kontrolli deney calismasidir. Aile saghgi
merkezine basvuran, gonullt, 40-65 yas grubu ilk



tani hipertansiyon hastalari c¢alismaya dahil edildi.
Kisilerin ek hastaligi ve daha dnceden tansiyon ilaci
kullanip kullanmadidi sorgulandi. Calismaya katiima-
yI kabul edenlerdenkan basinci yuksek iken ve kan
basincina mudahale edilmeden dnce tam kan sayimi
yapildi. Hemogramda nétrofil sonucu lenfosit degeri-
ne bolunerek notrofil lenfosit orani (NLO) elde edildi.
Hastalarin antihipertansif ilaci diizenlenip (ace inhibi-
tord —ramipril-oral-5mg /giin) kan basinci takip formu
duzenlenerek (evde kan basinci takibi) 7 gun sonra
kontrole cagrildi. Calismada ramipril tercih edilmesi-
nin sebebi ise calismanin yapildi§i birinci basamak
saglik kurulusunda ilk tani hipertansiyon hastalarin-
da en sik tercih edilen ila¢ olmasiydi. Bu hastalardan
kontrolde tansiyonu regule olanlardan yeniden kontrol
amagl tam kan sayimi yapildi. NLO orani hesapla-
narak deney grubu olusturuldu.Kan basinci bu ilagla
reglle olmayanlar ise kontrol grubuna alindi. Kontrol
hemogramlarindan NLO hesaplandi ve kaydedildi.

Calismaya dahil edilme kriterleri; 40-65 yas arasinda
olmak, ilk tani hipertansiyon hastasi olmak, ek bir kro-
nik hastaligi olmamasi, calisma suresince baska bir
hastalik i¢in ila¢ kullanmamis olmakti. Yiksek kan ba-
sincl ile basvuran olgulardan ise ek hastaligi olanlar,
kan basinci regulasyon sirecinde veya calisma su-
recinde baska bir hastalik gegiren ve ila¢ kullananlar,
Ace inhibitériinin kontrendike oldugu hipertansiyon
hastalari ve sigara icenler ¢calismaya dahil edilmedi.
Kisilerden ¢alismaya gonullu katildiklarina dair yazih
onamlari alindi. Calisma icin il saglik mudurluginden
yazili izin ve Namik Kemal Universitesi etik kurulun-
dan etik onay alindu.

Toplanan veriler SPSS (IBM SPSS for Windows,
Ver.24) istatistik paket programina yuklendi. Bu ¢alis-
manin ornek genisligini hesaplamada, her degisken
icin power (testin guct) en az 0,80 ve 1. tip hata 0,05
alinarak belirlendi. Deney grubu toplam 50, kontrol
grubu 44 kisiden olusturuldu. Calismadaki sirek-
li degiskenler icin tanimlayici istatistikler; ortalama,
standart sapma, minimum ve maksimum; kategorik
degdiskenler ise say! ve ylzde olarak ifade edildi. Ca-
hsmadaki 6lgimlerin normal dagihp dagiimadigina
Shapiro-Wilk (n<50) ve Skewness-Kurtosis testleri
ile bakildi ve dlguimlerin normal dagildig tespit edildi.
Bundan dolayl Parametrik testler uygulandi. Gruplara
gore olcum ortalamalarini karsilastirmada Bagimsiz
(Independent) T-testi kullanildi. NLO ve Tansiyon De-
gisim Oranlari arasindaki iliskiyi belirlemede Pearson
Korelasyon katsayilari hesaplandi. Grup ile Cinsiyet
degiskenleri arasindaki iliskiyi belirlemede ise Ki-ka-
re testi kullanildi. Hesaplamalarda istatistik anlamlilik
dizeyi (a) %5 olarak alindi.
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Bulgular

Calismaya katilanlarin genel tanimlayici istatistik-
leri kontrol ve deney grubuna gore Tablo 1'de ve-
rilmistir.

Bu tabloya gére SKBDO, DKBDO ve NLDO ol¢imleri
icin, deney grubunda kontrol grubuna goére daha fazla
degisim gdzlendi (p<0,001, p<0,001, p<0,001).

NLO ve kan basinci degisimlerinin gruplara gore
karsilastirma sonugclari ise Tablo 2'de verilmistir. Bu
karsilastirmaya gore; “SKBDO” oraninda, “Gruplara
gore” istatistik olarak anlamli bir farklilik gézlenmistir
(p<0,001), “SKBDOQO", “Deney grubunda” daha yuksek
bulunmustur. Benzer sekilde; “DKBDO” oraninda ve
“NLDQO” oraninda da, “Gruplara gore” istatistiksel ola-
rak anlamli farkhhk gézlenmistir (p<0,001). “DKBD ora-
ni” ve "NLD orani” “Deney grubunda” daha fazladir.

Tablo 3'de ise “NLO ve Kan basinci diisme oranlari
arasindaki korelasyon (iliski) katsayilar1” verilmigtir.
Buna goére deney grubunda, diisme oranlari arasinda
istatistiksel olarak anlamli bir iliski (korelasyon) goz-
lenmemistir (p>0,05). Her ne kadar anlamli iliski g6z-
lenememis olsa da NLDO ile SKBDO arasinda %15,3
pozitif iliskiye rastlanmistir.

Kontrol grubunda, “NLDO ile SKBDO” ve “NLDO ile
DKBDQ” arasinda istatistik olarak anlamli bir iligki
gozlenmemistir (p>0,05).

Buna karsin, tim veriler dikkate alindiginda; “NLDO
ile SKBDO” arasinda istatistik olarak anlamli pozitif bir
iliski gbzlenmistir (p=0,000; r=0,727). Benzer sekilde;
“NLDO ile DKBDO” arasinda istatistik olarak anlamli
pozitif bir iliski gézlenmistir (p=0,000; r=0,704).

“Yas” ile SKBDO, DKBDO, NLDO dusus oranlari ara-
sinda istatistiksel olarak anlamli bir iliski gézlenme-
mistir (p>0,05).

Tablo 4 ve grafik 1'de, “NLDO” degiskeninin egri al-
tinda kalan alanlarini (AUC) ve Kesim (Cut-off) de-
gerleri verilmistir. Tabloda, bu degiskenlerin en iyi (op-
timum) Sensitivite ve Spesifite degerlerini gosteren
Cut-off degerleri hesaplanmistir. Bu deger, “Deney”
ve “Kontrol” ayrimini gosteren ayirici degerdir. Buna
gore; Sensitivite ve Spesifite degerleri; “NLDO” dege-
rinin belirleyiciligi (Sensitivite %92 ve Spesifite %90,9)
yuksek bulunmustur.
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Calismaya katilanlarin genel tanimlayici istatistiklerinin deney ve kontrol gruplarina

Tablo 1 .. o
g6re dagilimi.
N Mean Std. Dev. Min. Max.
Deney 50 57,56 6,33 42,00 69,00
Yas Kontrol 44 55,98 5,70 46,00 68,00
Total 94 56,82 6,06 42,00 69,00
Deney 50 156,50 8,65 140,00 180,00
GSKB Kontrol 44 161,93 10,41 140,00 190,00
Total 94 159,04 9,84 140,00 190,00
Deney 50 100,40 6,61 90,00 120,00
GDKB Kontrol 44 103,29 7,39 90,00 120,00
Total 94 101,76 7,10 90,00 120,00
Deney 50 2,87 0,76 1,87 4,61
NLO Kontrol 44 3,05 0,99 1,67 6,42
Total 94 2,95 0,88 1,67 6,42
Deney 50 117,30 8,93 100,00 140,00
KSKB Kontrol 44 151,71 8,69 140,00 180,00
Total 94 133,40 19,36 100,00 180,00
Deney 50 72,20 7,37 60,00 85,00
KDKB Kontrol 44 101,25 7,08 90,00 120,00
Total 94 85,80 16,25 60,00 120,00
Deney 50 1,60 0,48 0,86 2,62
KNLO Kontrol 44 2,96 0,88 1,46 5,48
Total 94 2,24 0,97 0,86 5,48
Deney 50 24,88 6,39 12,50 35,29
SKBDO Kontrol 44 6,59 4,56 0,00 17,65
Total 94 16,32 10,74 0,00 35,29
Deney 50 27,82 8,50 5,56 45,45
DKBDO Kontrol 44 4,35 6,00 0,00 25,00
Total 94 16,84 13,90 0,00 45,45
Deney 50 41,81 18,24 4,28 70,03
NLDO Kontrol 44 5,85 7,92 0,00 28,42
Total 94 24,97 23,02 0,00 70,03
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NLO, sistolik kan basinci ve diastolik kan basinci degisim oranlarinin kontrol ve

Tablo 2 .
deney gruplarina gore karsilastiriimasi

N Mean Std. Dev. Min. Max. *p.

Deney 50 24,88 6,39 12,50 35,29

<0,001
SKBDO Kontrol 44 6,59 4,56 0,00 17,65
Total 94 16,32 10,74 0,00 35,29
Deney 50 27,82 8,50 5,56 45,45

<0,001
DKBDO Kontrol 44 4,35 6,00 0,00 25,00
Total 94 16,84 13,90 0,00 45,45
Deney 50 41,81 18,24 4,28 70,03

<0,001
NLDO Kontrol 44 5,85 7,92 0,00 28,42
Total 94 24,97 23,02 0,00 70,03

*Bagimsiz T-testi sonuglarina gére anlamlilik diizeyleri

.NLO ve Kan basinci diisme oranlari arasindaki korelasyon (iliski) katsayilari (n=50)

Deney Kontrol Genel
NLDO SKBDO DKBDO NLDO SKBDO DKBDO NLDO SKBDO DKBDO
r ,153 ,290 727%*
SKBDO
p ,289 ,056 ,000
r 175 117 -,067 ,336* ,704%* 774
DKBDO
p 223 419 ,666 ,026 ,000 ,000
r 121 ,130 ,140 -,004 ,001 192 ,155 171 194
Yas
p ,403 ,367 ,333 ,980 ,557 211 ,136 ,099 ,061

*p<0.05;  *p<0.01;

r: Pearson korelasyon katsayist

Tablo 4 Notrofil lenfosit oraninin degisme oraninin degiskeninin kesim (cut off) degeri

Area Under the Curve

Test Result

Area (AUC) Std. Error p- Cut-Off Sensitivity
Variables
NLDO ,969 ,015 ,001 19,42 ,920

Specificity

,909
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Grafik 1
NLDO icin Egri altinda kalan alan (ROC Curve)

Tartisma

Sistemik inflamasyonun belirteclerinden olan NLO
parametresi son donem yapilan ¢alismalarda, 6zel-
likle patogenezinde inflamatuar streclerin etkili oldu-
gu hastaliklarda, 6nemli bir parametre olarak goste-
rilmektedir. Birgok kronik hastaligin alevlenmesinde
takip kriteri olarak kullanilabilecegine dair calismalar
mevcuttur (9). Bizim ¢alismamizda da hipertansiyon
hastaliginin kronik bir stire¢ olmasi ve patogenezin-
de damarlarda gelisen inflamatuar sureclerin sistemik
etkilerinin olmasi sebebiyle bu belirte¢ kullaniimistir.
Bulgular gostermektedir ki hem sistolik kan basinci
hem de diastolik kan basinci diistikce NLO degerle-
rinde azalma g6zlenmektedir. Bu veriler, bize tansiyon
regulasyonuyla NLO azalma orani arasinda pozitif bir
iliski oldugunu gostermektedir.

Kan basinci regilasyonunun kontroli icin aile he-
kimleri kan basinci takip formlari (evde kan basinci
Olcuimleri), anlik kan basinci élcimi (ofisde kan ba-
sinci 6lgimy) ve ambulatuvar kan basinci takiplerini
kullanmaktadir (10). Anlik kan basinci dlgiimlerinde
beyaz onlik tansiyonu gibi durumlarda kan basin-
cinin yalanci yuksek ¢ikmasi regtlasyon agisindan
yaniltici olmakta ve bazi durumlarda gereksiz antihi-
pertansif degisimine veya yuksek doz antihipertansif
kullanimina sebep olup hipotansif komplikasyonlara
sebep olabilmektedir (11). NLO gibi bir belirtecin kul-
lanilabilmesi bu durumun 6niine gegebilecektir. Evde
kan basinci takibinde ise hastalarin saglik bilinci eger
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dusuk ise kan basinci yanhs dlgultp ilag dozlari bu
hatalardan etkilenebilmektedir (12). Ambulatuvar kan
basinci élciimu ise birinci basamakta kullanimi ve uy-
gulamasi hem pahali hem de kolay ulasilabilir degildir
(13). Bu calismada ¢ikan sonuglar dikkate alinirsa
basit bir tam kan degeri ile kan basinci regiilasyonun-
da 6nemli bir yardimci parametreye sahip olunabile-
cegini disinmekteyiz.

Calismanin bir diger énemli bulgusu ise kan basin-
ci disme oranlari ile NLO diisme oranlari arasindaki
anlamli iliskidir. Bu iligskide yaklasik %15’lik bir dusu-
sun anlamli oldugunu géstermektedir. Deney grubu
sonugclarindan hareketle su sdylenebilir. Kan basinci
dustukce NLO oranlari dismekte, kan basinci regile
oldugu zaman ortalama NLO oranlarinda %15'lik bir
azalma gozlenmektedir. Ayni veriler kontrol grubun-
da incelendiginde ise bu azalma gdzlenmemektedir.
Buradan ¢ikan sonugla kan basinci regilasyonunda
NLO takibi yapmak ve takip sonrasi kontrolde bakilan
NLO’ da yaklasik %15’lik azalma regulasyon agisin-
dan ek bir regllasyon takip belirteci olarak kullanila-
bilir.

NLO azalma orani i¢in belli bir cut off degeri 6nemlidir.
Bizim calismamizda kontrol ve deney grubu hem sis-
tolik, diastolik kan basinglari degisimleri hem de NLO
degisimleri karsilastirildiginda yaklasik %19,42’lik bir
dusme sensitivite %92 ve spesifite %90,9 olacak se-
kilde anlamhdir. Bu cut off de@erinin kan basinci re-
gllasyon takibi icin kullanilabilecegini géstermektedir.
Literaturdeki calismalar gostermektedir ki; NLO"1 yas



ve cinsiyetle degismektedir. Yas arttikca NLO oranin-
da artis olurken, cinsiyetle degisimi yas gruplariyla
beraber degiskenlik gostermektedir (14). Ozellikle hi-
pertansiyon hastalarinda regilasyon saglandigi anda
NLO oranindaki anlamli azlama ise Balta ve ark. ta-
rafindan gosterilmistir (15). Bu ¢alismada ise sistolik
ve diastolik kan basinc¢larinin disme oranlariyla NLO
disme oraninin yas ve cinsiyetten bagimsiz olmasi
bu belirtecin tim yas grubu ve tim cinsiyetlerde kulla-
nilabilecegini gostermektedir.

Calismanin zayif noktalari ise kontrol ve deney gru-
bunun sayilarinin dusuk olmasi ve NLO degerini et-
kileyebilecek birgok inflamatuar strecin varligidir. Bu
calismada bu etkilerden korunmak igin sigara igenler
calisma disi tutulmustur. Kan basinci regulasyon si-
recinde araya giren bir ek hastalik da ¢alisma disin-
da birakilmistir. Calismada kullanilan antihipertansif
ilacin ayni olmasi saglanarak ilaglarin NLO etkisi de
hari¢ tutulmustur. Ancak bildigimiz gibi hipertansiyon
hastalarina eslik eden kronik hastalik sayisi ¢cok fazla-
dir (15). NLO'ni etkileyen faktorlerde ¢ok fazla oldugu
literattirde bildirilmistir (16). Bu iki durum dikkate ali-
narak daha genis tabanl kontrolli deney calismalara
ihtiyac duyuldugunu dusuniyoruz.

Sonug

Sonug olarak hipertansiyon hastaligi toplumun ok
onemli bir kesimini etkileyen kronik, maliyeti yiksek
ve regllasyon takibi zor bir hastaliktir. Bir ¢cok has-
tanin yuksek kan basincinin sebebi bilinmemekte ve
kan basinci regulasyonu yeterince saglanamadigin-
da ise olumcul veya hayati kisitlayan komplikasyon-
larla karsilasiimaktadir. Bu ¢alisma ile hipertansiyon
hastalarin takiplerinin daha etkili yapilabilecegini di-
stinmekteyiz. NLO kullanilarak daha genis calisma
gruplari olusturularak daha giglu bir cut off degeri be-
lirlenebilirse 6zellikle aile hekimlerinin tansiyon takip-
lerinin daha etkili olacagini distniyoruz.

Kullanilan Kisaltmalar:

GSKB: ilk gelis sistolik kan basinci

GDKB:ilk gelis diastolik kan basinci

NLO: Notrofil lenfosit orani

KSKB: Kontrole gelisteki sistolik kan basinci
KDKB: Kontrole gelisteki diastolik kan basinci
KNLO: Kontrole gelisteki notrofil lenfosit orani
SKBDO: Sistolik Kan basinci degisim orani
DKBDO:Diastolik kan basinci degisim orani

NLDO :Nétrofil lenfosit oraninin degisim orani.
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Oz

Amag

Bu calismada Manisa Celal Bayar Universitesi Tip
Fakiiltesinde (MCBUTF) yeniden yapilandirilarak
glncellenen Kanita Dayall Tip (KDT) dersinin ilk iki yil
uygulamasina iliskin sonuclarin paylasiimasi amac-
lanmistir.

Gerec ve Yontem

Kesitsel tarama desenindeki bu arastirmaya MC-
BUTFde 2018-2019 ve 2019-2020 yillarinda D6-
nem-1'e kayith tim (n=514) 6grenciler dahil edilmistir.
KDT derslerinin planlamasinda genel amag, yeterlikler
ve d6grenme hedefleri belirlenmistir. Buna goére plan-
lanan dersler, dérdi kuramsal, ikisi uygulama olmak
Uzere toplam 12 saatlik alti oturumda uygulanmistir.
Derslerde kuramsal sunum, kiclik gruplarda mobil
cihazlar kullanilarak yapilan uygulamalar ve olguya
dayali problem ¢c6zimi 6gretim yontemleri kullanil-
mistir KDT dersine iliskin 6grenci 6zyeterlik algilari ve
geri bildirimleri, Likert tipi dlcekler ile degerlendirilen,
yapilandiriimis ve yari yapilandiriimis maddeler ice-
ren iki ayri ¢evrimici anket formu ile alinmistir. KDT
ders oturumlarina katilan 6grencilerin yanitlari analiz
edilerek raporlanmistir.

Bulgular

Arastirma anket formlarini Donem 1 o6grencileri-
nin %37,94'40 (n=195) yanitlamistir. Bu 6grencilerin
172'si (%88,21) KDT ders oturumlarina katildigini
bildirmistir. Derslere katilan égrenciler uygulama otu-
rumlarina katilma durumlarina gore kategorize edil-
diginde 68 (%39,53) 6grencinin hicbir uygulama der-
sine katilmadigi, 104 (%60,47) 6grencinin en az bir
uygulama dersine katildigi belirlenmistir. Ogrencilerin
91'i (%65,00) derse ayrilan sirenin yeterli oldugunu
bildirmistir. Ogrencilerin KDT dersinin 6grenme hedef-
lerine iligkin 6zyeterlik algisi toplam puan ortalamasi
3,41+0,85, en yuksek ortalama deger ise uygulama
boyutunda (3,49+1,06) saptanmistir. Ogrencilerin 6z-
yeterlik algilarinin uygulama oturumlarina katilan 6g-
rencilerde istatistiksel olarak anlamli diizeyde yiksek
oldugu saptanmistir. Ogrencilerin derse iliskin bege-
nileri tim basliklarda yiuksek dizeyde saptanmistir.
Ogrencilerin en yararli yon olarak bildirdikleri ifade-
lerden “Dersin kapsami” en sik dile getirilen yanit
(n=86, %56,20) olarak belirlenmistir.

Sonug

Bu calismada elde edilen bulgular literatir ile uyumlu
oldugu gorulmustir. KDT egitimlerinin erken dénem-
de baslamasi ve tip egitimi boyunca surdirilmesi
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ogrenme kaliciligini artiracaktir. Olguya dayali uygu-
lamalar ve mobil cihazlar kullaniimasinin égrencile-
rin KDT konusunda kendilerini yeterli hissetmelerine
onemli etkisi olacaktir.

Anahtar Kelimeler: Kanita Dayali Tip, Mezuniyet
Oncesi, Tip Egitimi, Klinik Oncesi Tip Ogrencileri,

Abstract

Objective

This study aims to share the results of the two-
year implementation phase of the Evidence-Based
Medicine (EBM) course, which was restructured and
updated at Manisa Celal Bayar University Faculty of
Medicine (MCBUFoM).

Materials and Methods

All (n =514) students enrolled in Year-1 at MCBUFoM
in the academic years of 2018-2019 and 2019-
2020 were included in this cross-sectional study.
Course goal, competencies and learning objectives
were determined and sessions were developed
accordingly. This restructured 12-hour course was
given in six sessions, four of which were theoretical
and two were practical. Lectures, practical exercises
using mobile devices in small groups and case-based
problem-solving activities were used as instruction
methods.Students’ self-efficacy perceptions and
their feedback regarding the EBM course were
collected via two separate online questionnaire forms
containing structured and semi-structured items. The
responses of the students who attended the EBM
course sessions were analyzed and reported.

Introduction

Evidence-based medicine (EBM) is a systematic
approach to ensure that the best evidence available
is combined with the clinical experience of a physician
as well as with the patient's preferences in a clear,
rigorous and logical way, in making decisions about
the care of individual patients (1).

The interest in the EBM approach has grown
incrementally since it was first developed and
promoted by a group of researchers led by Gordon
Guyatt from the McMaster University of Canada in
1992 (2,3).

Medical practices prior to the EBM approach can

be defined as opinion-based medicine. The opinion-
based medical approach is mainly carried out with
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Results

A total of 195 Year-1 students (37.94%) responded to
the survey questionnaires. One hundred seventy-two
of these students (88.21%) reported that they attended
EBM course sessions. Based on their participation,
68 (39.53%) students have not attended any practical
sessions, and 104 (60.47%) students have attended at
least one practical session. Ninety-one (65.00%) of the
students stated that the time allocated to the course
was sufficient.It was revealed that the mean total score
of students' self-efficacy perceptions regarding the
learning objectives of the EBM course was 3.41 £ 0.85,
and the highest mean value was found in application
dimension (3.49 £ 1.06). Students' self-efficacy
perceptions were found to be significantly higher for
the students who attended the practical sessions.
Students’ level of satisfaction regarding the course
was high for all evaluation domains. “The scope of the
course” was most frequently (n = 86, 56.20%) reported
response as the “most beneficial aspect of the course”
by the students.

Conclusions

The findings obtained in this study were found to be
compatible with the data reported in the literature.
Starting the EBM training early, and continuing them
throughout the medical education will increase the
permanence of the knowledge acquired. Utilizing
case-based clinical problems and mobile devices
will have a significant positive impact on students'
perception of self-efficacy concerning EBM.

Medicine,
Preclinical

Based
Education,

Evidence
Medical

Keywords:
Undergraduate,
Medical Students,

the use of basic resources as well as a subject-
focused literature review, without making a critical
evaluation. The clinical decision is made by the
group's most experienced physician and is based on
the physician’s personal experience, clinical intuition,
and anecdotal information. On the other hand, a
new kind of approach is introduced with the EBM
developed in the 1990s. This approach is presented
as a form of clinical decision-making procedure that
does not emphasize intuition, non-systematic clinical
experience, and pathophysiological rationale; but
instead, it prioritizes the examination and evaluation
of the evidence obtained from clinical researches.
EBM approach involves the critical evaluation of
the evidence obtained through a literature review
that is focusing on a specific problem and is mostly
conducted electronically (4).



The full implementation of the EBM approach consists
of five stages:

1. To transform the required information (prevention,
diagnosis, prognosis, treatment, causality, etc.) into
an answerable question,

2. To find the best evidence to answer this question,

3. To critically appraise the obtained evidence in terms
of validity (closeness to reality), impact (magnitude of
impact) and applicability (usefulness for our clinical
practice),

4. To integrate this critical assessment with clinical
expertise and the patient's unique (distinctive) biology,
values and conditions,

5. To evaluate the effectiveness and efficiency of the
steps above, and to look for ways to improve both for
the next time (3).

Each stage of the EBM also appears as the
knowledge and skills that physicians should acquire
or that should be obtained by physicians with an
educational perspective. Numerous and various
educational activities (lectures, workshops, elective
courses, etc.) were included in both undergraduate
and postgraduate education programs in order to
bring this knowledge and skills to the physicians (5,6).

The concept of EBM has been included in the curricula
of many national and international medical schools
since its introduction (5). The "Evidence-Based
Medicine and Critical Thinking" program was carried
out for the first time in Turkey by Ankara University
Faculty of Medicine in the 2002-2003 academic years
in order to ensure that EBM is used in the clinical
decision-making process in Turkish medical schools
(7). Besides, while mostly carried out as an elective
course in undergraduate programs, some medical
schools included EBM training in their curriculum as a
compulsory course (5).

Manisa Celal Bayar University Faculty of Medicine
began its undergraduate education in the academic
year of 1995-1996. The main goal of the MCBUFoM
is to train physicians who are equipped with the
knowledge, skills, and attitudes that can reduce the
health problems in Turkey, by carrying out a high
standard curriculum. The first three years of the six
year program are pre-clinical period, the next two
years are the clerkships, and the last year is the
internship period (8).
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One of the learning objectives of MCBUFoM
curriculum was defined as “acquiring the ability to
evaluate, interpret and apply the results of scientific
research based on evidence” (8). For this purpose,
the EBM course has been included in the first
year's Medical Sciences | and Il courses since the
2000-2001 academic years. Recently, MCBUFoM
has decided to update and improve the format and
the content of the EBM course. Thus, it has been
restructured and implemented with a student-centered
and practice-oriented approach since the 2018-2019
academic years. The aim of this paper is to present
the restructuring of the EBM course and the results of
the two-year implementation phase.

Materials and Methods

Research Design And Sampling

In this study with cross-sectional research design,
sampling was not applied and all the students (n
= 514) enrolled in Year 1 in the academic years of
2018-2019 (n = 258) and 2019-2020 (n = 256) were
included in the study.

Planning And Implementing The EBM Course

In the planning phase of the EBM course; course
goal, competencies and learning objectives were
determined, and the flow of the sessions was
shaped accordingly. The main competency of the
course was determined as “s/he can decide to apply
evidence-based medicine when necessary and go
through its steps”. Learning objectives in line with
this competency were written using Krathwohl's (9)
Revised Bloom's Taxonomy. According to this two-
dimensional (knowledge dimension and cognitive
process dimension) taxonomy; four remember
(factual knowledge), three understand (conceptual
knowledge) and five apply (operational knowledge)
outcomes were defined (Table 2).

Course sessions were organized in order to achieve
these learning objectives. A total of 12-hours course
was delivered in six sessions. The first four of the
sessions were devoted to the lectures with some
practical exercises, and the last two sessions
were devoted to the case-based problem-solving
applications (Table 1).

Restructured EBM course was held in October-
November in the 2018-2019 and 2019-2020 academic
yearsinlarge groups. Lectures, large groupdiscussions,
individual exercises, small groups practical exercises
using computer, tablet or smartphones, as well as
case-based problem-solving activities are included as
instruction methods in the sessions (Figure 1).

439



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi Evidence-Based Medicine Course for Pre-Clinical Medical Students

Table 1 Course schedule with content and instruction methods.

Week 1 Week 2 Week 3 Week 4 Week5 Week 6
. Ewd_er_mce-Based Evidence RNICL Access to Access to Medical
Sessions Medicine (EBM) - Research - .
. Pyramid . Information Evidence
(Introduction) Question
Theoretical Practical
PICOT: :sl?rr((::ehsoopferators, Formulating research
EBM: Evidence definition, information questions through
pyramid: components, L i clinical scenarios,
. L ) definition of
definition, definition, define and Medical Subiect
Content components, research create Headinas ) deciding on the type of
application methods, guestions (MeSH)g PubMed evidence, determining
steps. levels of / problems databas,e search appropriate MeSH and
evidence. according to with kevwords keywords, accessing
PICOT criteria yw medical evidence.
and MeSH
- Lecture - Large group
- Lecture - Lecture - Lecture - ]_arge group discussions
- Large arou - Large group | Large arou discussions
Instruction -arge group discussions -arge group | _ Case-based - Case-based problem-
discussions - discussions . ) .
methods L - Individual discussions solving
- Individual . - Case-based
exercises exercises discussions plalgssl
information via - Database search via
mobile devices mobile devices

What is the effect of long-term dual antiplatelet
therapy (DAPT) compared to short-term on mortality &
and morbidity in Ml patients treated with stents? Exercise

Mrs. F. C. ;
P - MI patients treated with stent Conduct. 4 Pabied seérch using
appropriate MeSH topics

I- Long-term dual antiplatelet therapy in line with Mrs. F. C's case.
Mrs. F. C. applied for a routine consultation for
her myocardial infarction (MI) treated with a C - Short-term dual antiplatelet therapy
stent six months ago. She said that one of her
friends with same disease and treatment has 0 - Effect on mortality and morbidity
already stopped taking antiplatelet drugs. She is
wondering if she can stop taking her both T - RCT - Meta-analysis

antiplatelet therapy drugs.

Figure 1
Example of a case-based problem-solving activity.
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Table 2 Classification of Learning Objectives (and students’ Self-Efficacy Perception Domains) based on two-dimensional
taxonomy and descriptive values of students' perception scores (1: Strongly disagree - 5: Strongly agree).

Learning Objectives Cognitive Process Knowledge Dimension | Mean +Standard
(Self-Efficacy Perception Domain) Dimension Deviation
| can define the concept of EBM. 3.67 1.01
| can list all components of EBM. 3.00 1.14
| can express the meaning of PICOT. Remember Factual knowledge
| can list two of the Medical Libraries on 3.42 1.02
the Internet. 3.21 1.37
Remember Dimension Mean Score 3.39 1.07

| can place research/study types on the
Evidence Pyramid correctly. R L
| can express which research/study
types in the evidence pyramid are 3.32 1.06
included in which categories Comprehension Conceptual knowledge
(observational/experimental/critical
evaluation).
| can state the intended use of MeSH 3.87 1.34
cataloging.

Comprehension Dimension Mean Score 3.31 0.86
| can formulate a research question in
line with PICOT for a given case. e E50
| can do a simple search about a case
on PubMed. 3.43 1.39
| can use basic Boolean search
operators (AND-OR-NOT) correctly
while searching on PubMed. Application Operational knowledge 3.78 1.21
| can narrow down the search results on
PubMed using the filters (age. gender.
and type of research. etc.). 330 1.38
| can search for appropriate MeSH
topics for the research question on
PubMed. 3.19 1.48
Application Dimension Mean Score 3.49 1.06
EBM Course Self-Efficacy Perception Mean Score 341 0.85

Table 3 T-test results comparing students’ self-efficacy perception scores regarding cognitive
process dimensions on participation in the EBM course practical sessions.

Self-efficacy Participation f X ss t p n?

Perception in the practical

in Cognitive sessions

Process

Dimensions

Remember No 68 2,92 0.84 170 -5.70 <.001 0.16
Yes 104 3.70 0.90

Understand No 68 3.03 0.81 170 -3.50 <.001 0.07
Yes 104 3.49 0.84

Apply No 68 2.85 1.13 109.165 -6.77 <.001 0.24
Yes 104 3.91 0.79

Total No 68 2.92 0.81 170 -6.96 <.001 0.22
Yes 104 3.73 0.71
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Table 4

(1: Strongly disagree - 5: Strongly agree)

Evidence-Based Medicine Course for Pre-Clinical Medical Students

Mean and standard deviations of students’ (n = 140) evaluations about EBM course.

Evaluation domain Mean *Standard
Deviation

Sessions were well organized. 4.26 0.83

The initial briefing about the course was sufficient. 4.14 0.99

The instructors were highly motivated. 4.59 0.71

Cases presented in the class helped me learn. 4.24 0.87

Examples solved by the instructors helped me learn. 4.36 0.82

Practice exercises in the class helped me learn. 4.21 1.01

The support provided by instructors was sufficient. 4.27 1.02

Using my phone for the exercises helped me learn. 4.26 1.01

Using my portable computer or having a computer close to me for the 3.66 1.33

exercises helped me learn.

| think what | learned in this course will be useful during my medical education. | 4.07 1.05

I will utilize what | learned in this course in my professional life. 4.06 0.98

My overall evaluation for EBM course is ... 7.95 1.63

(1: very bad - 10: very good)

Data Collection and Analysis

Students were asked to fill out two separate online
survey guestionnaires to evaluate the EBM course.
In the first questionnaire (Form-1), students’ identity
details, gender, and course participation status were
inquired. In addition, students were asked to evaluate
their self-efficacy perceptions regarding the learning
objectives of the EBM course through a Likert type
scale (1: Strongly disagree - 5: Strongly agree).

The satisfaction level of the students regarding the
EBM course was evaluated anonymously with the
second questionnaire (Form-2). This form consists
three parts: a) gender and course participation status
of the students, b) 14 structured items that seek
students’ level of satisfaction on; course organization,
duration, instructors, cases and practical exercises,
and electronic materials and c) three semi-structured
open-ended questions to gather participants’ opinions.
Structured items were asked to be evaluated via
Likert-type scales (1: Strongly disagree - 5: Strongly
agree, Sufficient-Insufficient-Undecided, 1:Very bad /
Useless - 10:Very good / Useful).

The Microsoft Excel program included in Microsoft
Office Professional Plus 2010 package, and IBM
Statistics SPSS Version 21 were used in data
analysis. The responses of the students (n = 172) who
reported that they attended the EBM course sessions
were analyzed and reported.
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The quantitative data are presented with descriptive
tables and graphics. Percentage distributions were
used for categorical variables, and mean + standard
deviation calculations were used for numerical variables.
Levene's Test of Equality of Variances was used to
assess the assumption of homogeneity of variance
and independent samples t-test is applied for the
comparisons. The confidence interval was accepted as
99% and p < .01 was considered statistically significant.
A thematic analysis is applied to the qualitative data.
First, responses from the participants were classified
to the themes independently by two researchers, and
then researchers discuss the themes and reach to a
consensus.

Results

At the end of the courses, 37.94% (n = 195) of Year-
1 students, where 105 (53.85%) females and 90
(46.15%) males, responded to Form-1. A total of
172 (88.21%) of these students reported that they
attended the EBM course sessions, while 23 (11.79%)
of them reported they did not. Among students that
have attended the classes, it was revealed that
68 (39.53%) students did not attend any practical
sessions, while 104 (60.47%) students attended at
least one practical session. Out of 140 respondents,
65.00% (n=91) of the students stated that the time
allocated to the course was sufficient, while 10.00%
(n = 14) stated that it was insufficient, and 25.00% (n
= 35) reported that they are indecisive.



On the evaluations of the students’ self-efficacy
perceptions; the highest mean score was found on
“l can explain the intended use of MeSH cataloging.”
(3.87+1.34) and the lowest mean score was found
on “l can list all components of Evidence-Based
Medicine.” (3.00 = 1.14). In addition, the highest
taxonomy-dimension mean score of the EBM course
was found in the application dimension (3.49 + 1.06)
(Table 2).

An independent samples t-test was conducted to
compare the students' self-efficacy perceptions
regarding EBM course for taxonomy dimensions
and participation in the practical courses. There
was a significant difference in students' self-efficacy
perceptions total scores (t(170):-6.96; p<0.001;
n2=0.22), and remember dimension scores (t,,,=-
5.70; p<0.001; n2=0.16), and comprehension
dimension scores (t(170):—3.50; p<0.001; n2=0.07), and

application dimension scores (t oy ,¢;,=-6.77; p<0.001;
n2=0.24) for participation in the practical sessions or

not (Table 3).

The effect sizes of these differences are medium
for comprehension dimension and high for all other
variables.

A total of 163 (31.71%) students, where 82 (50.31%)
females and 81 (49.69%) males, responded to the
second questionnaire. One hundred forty of these
students (85.89%) reported that they attended EBM
courses, whereas 23 (14.11%) of them reported they
did not. Students' evaluations regarding the EBM
course are given in Table 4.

In the students’ evaluations regarding the design and
implementation of the course, it was revealed that
the highest score was received by the phrase “The
instructors were highly motivated.” (4.59 £ 0.71), while
the lowest score was received by “Using my portable
computer or having a computer close to me for the
exercises helped me learn.” (3.66 + 1.33) (Table 4).

A total of 153 responses were given by the students
to the item "What are the most productive-most useful
aspects of the course?". These responses were
gathered under four categories which are “Scope of
the course” (n = 86, 56.21%), “Instruction methods”
(n = 40, 26.14%), “Professional usability” (n = 20,
13.07%) and “Other” (n = 7, 4.58%). Among the 133
responses given to the question “What are the most
inefficient-most useless aspects of the course?”, the
most frequent response was “No inefficient aspect”
(n = 76, 57.14%); while the second most frequent
responses (n = 10, 7.52%) were classified as the
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theme “external factors”, since it consisted of the
expressions written outside the scope of the course.

Discussion

In this study, students' self-efficacy perceptions
regarding the EBM course, as well as their evaluations
on the overall content and design of the course, were
investigated.

With the help of self-assessment, the person can
better evaluate his/her acquisitions or changes,
compared to an external observer (10). In addition,
self-assessment affects the learning styles to be used
in the future, enabling the individual to determine
the impact and contribution of the methods s/he
has followed in the learning process (11). It was
determined that self-efficacy perceptions regarding
EBM which were revealed via students' self-
evaluations were above the mean value, and this
perception was significantly higher for the students
who participated in the practical sessions. It is also
in line with the expectations that the students were
highly satisfied with the course. Students stated the
scope of the course as the most efficient-most useful
feature of the course.

In the literature, some studies have shown that
the EBM training given in the first three years of
undergraduate medical education has positive effects
on the students in terms of knowledge, skills, and
attitudes; and that the students were pleased with it.
It was shown that the 16-hour EBM training given by
Bennett et al. (12) to the small groups during early
years of medical education improved students' critical
assessment skills, compared to the control group.
In the study conducted in 1994, Landry gave two
interactive seminars on EBM to students during the
core clerkships and observed that students' knowledge
and attitudes had improved, while the use of medical
literature in their written assignments had not. Similarly,
Dragan llic et al. (13) reported that teaching EBM-
related skills in pre-clinical years and reinforcing them
in the clinical years would make it easier for students
to use their EBM skills in their clinical practice, as
well as increasing students’ confidence. In our study,
EBM training was successfully applied in the pre-
clinical period of the medical school curriculum, and
students' reactions were positive. Moreover, Yogesh
Acharya et al. (14) reported that the introduction of
EBM in the pre-clinical years had a positive effect
on students, and equipped them with the ability to
critically comprehend and appraise new researches
and innovations in the field of medicine.
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Ghali (15) demonstrated that the four-session
interactive, case-discussing, EBM mini-course with
a concurrent evidence-access application given to
third-year medical students further improved students'
self-efficacy perceptions regarding their skills and
attitudes; compared to the didactic EBM course of
the same amount of time. Similarly, in our study, the
students stated that the duration of EBM education
applied with a similar structure was sufficient and the
scope of the course was the most beneficial aspect
of the course. In the study of the e-learning approach
regarding the effective review of MEDLINE, Schilling
et al. (16) showed that students' self-confidence with
regards to making literature review in accordance
with the EBM practice criteria, and to accessing
information has increased. These findings were found
to be consistent with our study in which the students
who participated in the practical sessions reported
statistically significantly high self-efficacy perception.
This can be interpreted as that the case-based
problem-solving practices increase students' self
efficacy perception.

In a study conducted by Davis, Crabb, Rogers,
Zamora, and Khan (17), it was shown that a computer-
based EBM session led to a similar knowledge and
attitude acquisition, compared to a presentation based
session. In this study, it is also argued that providing
EBM education via information technologies can be
effective in helping medical students achieve their
learning goals. In our study, students appreciated
the use of mobile devices in practical sessions. It is
believed that it contributes positively to the students'
degree of learning and knowledge. West et al. (18)
reported that the longitudinal EBM training program
contributed to a significant increase in the students'
level of knowledge. Nieman et. al. (19) also reported
that learning about the EBM process made the
students more aware and more realistic about their
self-efficacy. Similarly, in our study, students reported
that their levels of self-efficacy regarding their learning
goals were above average.

Srinivasan et al. (20) showed that the majority of the
medical students had liked the EBM classes given in
the 1st-year curriculum, and had thought that it had
been related to the clinical practice. Sastre et al. (21)
reported that 3rd-year medical students have given
positive feedback to EBM training. Moreover, Mustafa
ilhan et al. (22) reported that the evaluations of the
students regarding the duration, content and overall
ratings of the EBM practical were positive and these
increased as they progressed from Year-1 to Year-4.
In our study, students level of satisfaction regarding
the course was found to be high for all evaluation
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domains. In addition, the reports of students presented
in the study of Sastre et al. (21) stating that they found
it useful to learn EBM and felt that they would use the
skills they acquired in their clinical practice were also
found in our study.

Conclusion

Evidence-Based Medicine is essential for providing
information to the medical students with regards
to formulating appropriate research questions,
recognizing different research types and reviewing
the literature, as well as for motivating them for deep
learning. Providing the EBM training in the early
period — as of the first year of medical education— and
integrate it vertically will increase the permanence
of learning. The enrichment of the course with case-
based exercises will contribute greatly to the ability
of the students to integrate the clinical sciences
with their current knowledge. The use of up-to-date
technologies and mobile devices in practical sessions
will make an important contribution to the students'
self-efficacy perception with regards to reaching the
course objectives. All these suggestions will make a
significant contribution to the students in terms of both
being prepared for professional life, and increasing
their willingness and ability to access information and
use it in their professional practices.
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Oz

Amagc

Calismamizin amaci glioblastoma (GBM) tanisi ile
adjuvan radyoterapi (RT) es zamanl temozolamid
uygulanmis olan hastalarda niiks paterninin doz dagi-
hmi ile iliskisinin degerlendiriimesidir. Buna ek olarak
calisma sonugclarinin 1siginda GBM olgularinda RT
hedef belirlenmesinde kullanilan European Organisa-
tion for Research and Treatment of Cancer (EORTC)
ve Radiation Therapy Oncology Group (RTOG) kila-
vuzlari tartisiimasi amaglandi.

Gerec¢ ve Yontem

Klinigimizde, biyopsi veya cerrahi eksizyon sonrasi
GBM tanisi almis ve Ekim 2011 — Haziran 2018 ta-
rihleri arasinda adjuvan RT es zamanh temozolamid
uygulanmis 31 hasta ¢alismaya alindi. Radyoterapi
22 hastaya 3 boyutlu konformal, 9 hastaya ise yo-
gunluk ayarl RT teknigi ile 46 Gy (Faz I) sonrasi 14
Gy boost (Faz Il) olmak zere toplam 60 Gy seklinde
uygulandi. Tim hastalar RT es zamanli 75 mg /m2/
guin temozolamid aldi. Hastalarin radyoterapi 6ncesi
iki hafta icerisinde ¢ekilmis olan MR gorintileri baz

olarak alindi. Radyoterapi sonrasi 2-3. ay veya son-
rasindaki kontrol T1 MR gorintilerinde operasyon
kavitesi veya postoperatif rezidiiel lezyonun kontrast
tutulumunda artis, kontrast tutan volumde artig, T2/
FLAIR goruntilerde 6édemde artis olan hastalar prog-
resyon olarak degerlendirilirken operasyon kavitesi
veya postoperatif reziduel lezyondan ayri, yeni geli-
sen lezyonlar niiks olarak kabul edildi. NuUks lezyonlar
uzman radyolog tarafindan MR spektroskopi gorintu-
leri Gzerine konturlandi. Bu gorintiler planlama CT
goruntdleri ile fuzyon yapilarak niiks lezyon alaninin
retrospektif dozimetrik degerlendirilmesi yapildi. Do-
zimetrik incelemede niks lezyon alaninin maksimum,
minimum ve ortalama dozlari, D95(%95 inin aldigi
doz), D50 (%50 sinin aldigi doz), V%95 (planlanan
dozun %095 ini alan volim) degerlendirildi.

Bulgular

Calismaya alinan 31 hastanin ortalama yasi 59 yil (28
-78) olup median takip suresi 17 (5 -64) aydir. Median
genel sagkalim 17 (5 - 66) ay olarak bulundu. Ope-
rasyon 19 hastada GTR, 10 hastada STR seklinde
olup 2 hasta biyopsi ile tani almis idi. Bir hasta hari¢
tiim hastalarda postoperatif MR goruntulerinde rezidi
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mevcut idi. Takip suresinde 1 hastada progresyon, 14
hastada niiks saptanirken 16 hastanin stabil oldugu
gozlendi. Nuks olan 12 hastada lezyon %100 oranin-
da PTV60 icinde yer almakta iken kalan iki hastada bu
oran siraslyla %98.7 ve 61.8 idi. Ortalama nuks volU-
mu 11.14 (0.7 — 48) cc olarak bulundu. Nuks lezyon-
larin ortalama maksimum, minimum ve mean dozlari,
D95, D50, V%95 siraslyla 6246 cGy (6043 — 6439),
5805 cGy (3574 — 6098) ,6106 cGy (5906 — 6223),
5941 cGy (4588 — 6162), 6123 cGy (6009 — 6217),
11,04 cc (0.7 — 48.37) idi.

Sonug

Calismamizda rektrren lezyonlarin % 95 oraninda
PTV 60 icerisinde oldugu gorildi. Bu sonug baz alin-
diginda, 6dem alanini iceren hedef volime faz | ola-
rak 46 Gy uygulanmasinin katkisi tartismalhdir. Ozel-
likle operasyon kavitesi ve rezidi boyutu buyuk olan
ve normal doku toksistesinin yiksek olacagi 6ngori-
len hastalarda tek fazli tedavi tercih edilebilir.

Anahtar Kelimeler: Glioblastoma, hedef belirleme,
lokal niiks 6zellikleri.

Abstract

Objective

We aimed to investigate the correlation between dose
distribution and relapse pattern in glioblastoma pa-
tients who underwent adjuvant radiotherapy (RT) and
to discuss European Organisation for Research and
Treatment of Cancer (EORTC) and Radiation The-
rapy Oncology Group (RTOG) guidelines commonly
used for target volume delineation.

Materials and Method

Thirty-one consecutive glioblastoma patients who
underwent adjuvant concomitant chemoradioterapy
(temozolamide) after biopsy or surgical resection in
our clinic between October 2011 and June 2018 were
enrolled. Total dose of 60 Gy with 14 Gy boost af-
ter 46 Gy RT was given with 3 dimensional confor-
mal (3DCRT) in 22 patients and intensity modulated
technigue (IMRT) in 9 patients. All patients were ad-

Introduction

Glioblastoma (GBM) is the most aggressive diffuse
glioma of astrocytic lineage and is considered as
grade IV based on the WHO classification (1) almost
always with poor prognosis (2). Current standard of
care is gross total resection (GTR) of the contrast
enhancing tumor followed by concurrent chemora-
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ministered concomitant temozolamide 75 mg/m2/day.
The MR images taken within 2 weeks before RT is
considered as basal investigation. Recurrent lesions
in control MR spectroscopy images within 2-3 months
after RT were retrospectively contoured by a radio-
logist and fused with planning CT images. Increase
in contrast enhancement and enhanced volume in
T1 MR sequences or increase in edema in T2/FLAIR
sequences is reported as progression. Recurrence is
defined as new emerged lesions apart from resection
cavity or known postoperative residual lesion. The fu-
sed images are evaluated dosimetrically to calculate
D95 (Dose of %95 volume), D50 (Dose of %50 volu-
me), V%95 (volume receiving % 95 of planned dose)
of recurrent area.

Results

Median age of patients was 59 (28 -78) years with a
median survival of 17 (5 - 66) months in 17 (5 -64)
months of median follow up. Median overall survival
was found to be 17 (5 - 66) months. GTR, subtotal
resection (STR) and biopsy were performed in 19, 10
and 2 patients respectively. All but one patient had re-
sidual mass in the postroperative images. During fol-
low up 1 patient progressed whereas 16 patient was
stable. Recurrence was detected in 14 patients. Who-
le volume of recurred lesions was in PTV60 in 12 pa-
tients. In the remaining 2 patients, volume of recurrent
lesion in PTV60 were 98.7 and 61.8 % respectively.
Mean recurrent volume was found 11.14 (0.7 — 48)
cc. The mean of maximum, minimum and mean do-
ses were 6246 cGy (6043 — 6439), 5805 cGy (3574
—6098) and 6106 cGy (5906 — 6223) respectively.

Conclusion

In our study 95% of the recurrent lesions were in PTV
60. In our opinion, the contribution of 46 Gy to edema,
especially for patients with a large operation cavity
and residual lesion which could cause high normal tis-
sue toxicity is controversial. Therefore, single phase
treatment is reasonable in these patients.

Keywords: Glioblastoma, target delineation, local fa-
ilure pattern

diotherapy (CRT) with temozolomide continued with
adjuvant temozolomide (3-5). Nevertheless, median
survival raised to 15-16 months from 9-12 months
with abovementioned standard of care (6,7), and
reported 5-year survival rate is about 10.8% (8). A
maximal safe resection of the enhancing tumor is the
preferred surgery however, in patients with predicted
high risk of major functional impairment, an open or



stereotactic biopsy is compulsory (9). Whole-brain
radiotherapy (WBRT) with or without tumor direct-
ed boost to improve local control have been used to
treat GBM patients in the past (10). However, close
proximity to radiosensitive organs at risk (OARs) and
proven detrimental effect of high dose RT on cognitive
functions necessitated new developments on radio-
therapy treatment planning and fractionation such as
stereotactic radiosurgery, hypofractionation and hip-
pocampal avoidance (11-13). For this purpose, two
phase partial brain irradiation was defined as a first
step. Consequently, sophisticated focal radiotherapy
techniques such as 3D-CRT, intensity modulated ra-
diotherapy (IMRT) and volumetric intensity modulat-
ed arc therapy (VMAT) were introduced. With the in-
creasing utilization of computerized tomography (CT)
for radiotherapy planning, and technological improve-
ment, an accurate target volume delineation for more
conformal Planning Target Volume (PTV) has come
into prominence. Plenty of studies aiming to define
the optimal treatment volume for the malignant glio-
mas are reported (2, 14, 15). Consequently, two major
guidelines exist in parallel. European Organization for
Research and Treatment of Cancer (EORTC) recom-
mend including the surgical resection cavity and any
residual enhancing tumor defined on post-contrast T1
weighted MRI scans plus a 2 cm margin in clinical
target volume (CTV) up to a total RT dose of 60 Gy in
30 fractions (5,16). On the other hand, Radiotherapy
and Oncology Group (RTOG) recommends a 2-phase
approach including an initial field prescribed to 46 Gy
which is peritumoral edema defined on T2-weight-
ed or Fluid Attenuated Inversion Recovery (FLAIR)
scans added to the resection cavity and any residual
enhancing tumor plus a 2 cm margin followed by an
additional boost prescribed to GTV + 2.5 cm a to total
dose of 60 Gy all in 2 Gy fractions (17-20). ESTRO
Advisory Committee on Radiation Oncology Practice
(ESTRO-ACROP) suggested another delineation al-
lowing adaption of previously defined CTV per EO-
RTC to include the adjacent FLAIR hyper intensities
in some cases (19). Although the relation between
peritumoral edema and local recurrence pattern is not
clearly proven yet, including peritumoral edema in the
initial phase volume is mainly based on the belief that
these areas contain high concentrations of tumor cells
largely defined by postmortem histological findings
and tumor recurrence analyses (21-23). For instance,
80% or 95% of recurrences were reported to be within
2 - 3 cm around the resection cavity (21,24,25). Ac-
cording to some investigators peritumoral edema is di-
rectly caused by infiltrating tumors cells, where some
others believe that this is just a spatial coincidence
of peritumoral edema and infiltrating tumor cells. The
most important drawback of this approach is larger
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radiation treatment fields which means larger volume
of normal brain tissue exposed to high dose radiation
(24, 26-29). Noteworthy that, tumor cells were found
in a large brain volume infiltrating via white matter
tracks (21, 30).

In this study we aimed to evaluate the impact of tar-
get volume delineation and dose distribution param-
eters on recurrence pattern in glioblastoma patients
underwent adjuvant radiotherapy. Additionally, we dis-
cussed the EORTC and RTOG suggestions for target
volume delineation in these patients on the basis of
our results.

Materials and Methods

Thirty-one consecutive patients who underwent adju-
vant concomitant chemoradioterapy (temozolomide)
for GBM in our clinic between October 2011 — June
2018 were enrolled. Due to the time period of our
study patients treated before 2016 when WHO pro-
posed a new classification (1) were pathologically re-
corded as glioblastoma multiforme. According to the
WHO classification for CNS tumors on 2016, GBM is
divided into the following groups: (a) GBM, IDH-wild
type (about 90% of cases) which is most frequently
defined as primary or de novo GBM and predominant-
ly seen over 55 years, (b) GBM, IDH-mutant (about
10% of cases) mostly seen as GBM secondary to pri-
or lower grade diffuse glioma and occurring in young-
er patients. (¢) GBM, NOS, used for tumors which full
IDH evaluation cannot be performed. (1,31,32).

All patients were given temozolamide 75 mg/m2/day
concomitantly. The study was approved by the Sci-
entific Research Ethics Committee of Medical Faculty
of University (protocol code, 2019/48). All procedures
performed in terms of the ethical standards of the
institutional research committee in alliance with the
1964 Helsinki declaration and its later amendments.
Informed consent was waived owing to the retrospec-
tive nature of the study.

Radiotherapy

All patients were treated according to ESTRO-ACROP
consensus guidelines (19). Planning tomography was
performed via GE Bright Speed Excel Select 4 CT
simulator with 2.5 mm slice thickness. A thermoplas-
tic mask was done for immobilization to all patients
before planning tomography. Eclipse Version 10,
(Varian Medical System, Palo Alto, CA) was used for
treatment planning. Magnetic resonance (MR) imag-
es transferred from image archive of our hospital via
Picture Archiving Communication Systems (PACS) of
our hospital were fused with planning tomography im-
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ages. Radiation treatment was given with 3DCRT (22
patients) or IMRT (9 patients) to phase | volume as
46 Gy and an additional 14 Gy boost (phase Il) to a
total dose of 60 Gy. 6 MV and/or 18-MV photon ener-
gy was chosen according to dose distribution, target
volume and localization parameters.

Target volumes were defined as;

Phase I: Gross tumor volume (GTV)1: Residual vol-
ume apparent in T1 contrast enhanced MR images
+ postsurgical cavity + edema seen in T2/ FLAIR im-
ages

CTV1: GTV+2cm
Planning target volume (PTV) 1: CTV + 0.5 cm

Phase Il (Boost): GTV2: Residual volume apparent
in T1 contrast enhanced MR images + postsurgical
cavity

CTV2: GTV+2cm

PTV2: CTV + 0.5 cm, according to RTOG suggestion.
Target volumes are shown as schematic diagrams in
Figure 1.

The hyperintensity region in FLAIR sequences was
included in the CTV if it was out of CTV expansion.
And CTVs were manually adapted to anatomic struc-
tures per ESTRO-ACROP consensus guidelines (19).

2
.< =

Figure 1
Phase | (a) and Il (b) target volume definitions accord-
ing to RTOG 97-10 protocol.
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Radiologic evaluation of recurrence

Postoperative MR images taken within 2 weeks be-
fore radiation treatment was regarded as basic exam
for further comparative evaluations. These images
were compared with T2, FLAIR, contrast enhanced
T1, diffusion weighted, MR spectroscopy and perfu-
sion images done 2-3 months after radiotherapy or
later by 2 radiology specialists. Areas defined as re-
currence are contoured in axial and coronal plans of
T1 and T2 contrast enhanced images by the same
radiologists. Retrospective dosimetric evaluation of
recurrent area was performed on the fusion images of
contoured MR and planning tomography (Figure 2).
Parameters calculated in dosimetric evaluation were
maximum, minimum and mean doses, D95(dose in
95% volume), D50(dose in 50% volume), V%95 (vol-
ume exposed to 95% of prescribed dose) in recurrent
area. Subvolumes were defined for further dosimetric
analysis. These volumes are shown as schematic dia-
grams in Figure 3. Recurrence was defined as central
in cases where more than 95% of recurrent area is in
PTV 60, in-field if 80-95% is intersecting with PTV 60,
marginal when this ratio is 20—-80% and distant when
it is <%20 (25).

Statistics

Statistical analysis was performed using SPSS (Sta-
tistical Package for the Social Sciences) 22.0 for Win-
dows. Overall survival analysis was calculated via
Kaplan-Meier method.

Recurrent Lesion

Figure 3

PTV60: Target volume for Phase 11/60 Gy, Vi: In-
tersecting volume between PTV 60 and recurrent
lesion

Figure 2

Recurrent lesion (red arrow) totally in maximum
phase Il dose region (60 Gy/blue arrow), central
recurrence (A), recurrent lesion (red arrow) 68%
in phase Il dose region (60 Gy/blue arrow), in-field
recurrence (B).
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Table 1 Maximum, minimum and mean doses, D95, D50, V%95 values in recurrent area

Mean (Min - Max)
Recurrent volume 11.14 (0.7 — 48) cc.
Maximum 6246 cGy (6043 — 6439)
Minimum 5805 cGy (3574 — 6098)
Mean 6106 cGy (5906 — 6223)
D95 5941 cGy (4588 — 6162)
D50 6123 cGy (6009 — 6217)
V 95% 11,04 cc (07 — 48,37)
Results rences are central and 95% within the radiation field

Median age of whole group was 59 (28 -78) years.
Median overall survival (OS) was found 17 (5 - 66)
months ina 17 (5 -64) months’ follow up. Tumors were
located in right frontal, right parietal, left frontal, left
parietal and left occipital lobes in 6,11,1,9 and 4 pa-
tients respectively.

GTR was achieved in 19 patients where 10 patients
underwent subtotal resection (STR) and remaining 2
had biopsy only. All but one patient had residual tumor
in postoperative MR images. On follow up 1 patient
had progression, 14 patients had recurrence and 16
patients were regarded as stabile disease. Recur-
rences were central, in-field and marginal in 12,1 and
1 patients respectively. Volume of recurrent lesion in-
tersecting with PTV 60 in 2 latter patients were 98.7
and 61.8 % respectively. Mean recurrent volume was
11.14 (0.7 — 48) cc.

Maximum, minimum and mean doses, D95, D50,
V%95 in recurrent area are shown in Table 1.

Discussion:

With the increasing utilization of CT for radiotherapy
planning, plenty of studies aiming to define the opti-
mal treatment volume for the malignant gliomas are
reported (2,14,15).

According to the ESTRO-ACROP guidelines the GTV
consists of the surgical cavity and any residual con-
trast enhancement on T1l-weighted MRI (19). To in-
clude microscopic disease, the GTV is isotropically
expanded by 2 cm to obtain CTV. The CTV is then
adapted manually to anatomical barriers. This target
delineation algorithm seems to be general approach
seems appropriate considering that 80% of the recur-

(33,34). However, this method has some insufficien-
cies patrticularly in certain subgroups whose non-cen-
tral recurrences can be up to 40% (34,35) and accu-
rate prediction of recurrence localization (also within
the 2 cm margin) is still impossible due to the hetero-
geneity of this disease.

Hyperintense area around the tumor in T2 MR images
consists of tumoral infiltration and vasogenic edema
which is called “peritumoral edema” (36). Especial-
ly peritumoral edema seen in high grade gliomas is
attributed to damaged blood brain barrier (BBB). In-
clusion of peritumoral edema within the CTV is still a
matter of debate in adjuvant radiotherapy planning for
glioblastoma. In the previous and current protocols of
RTOG it is suggested to include peritumoral edema in
the CTV (18), however, some other reference centers
such as MD Anderson (37) do not include edema
in glioblastoma target volume in their daily practice.
Herein, we investigated the impact of peritumoral
edema on local recurrence pattern and necessity of
including peritumoral edema in CTV.

The investigators supporting to include edema, based
on a theory of atypical cells exceeding the peritumor-
al edema region (21, 38,39). Opposing researchers
speculate that the proximity to the gross tumor is the
main factor creating recurrence pattern in malignant
gliomas (28, 40). Hochberg and Pruitt (27), reported
that 80% of glioblastoma patients recurred within 2
cm of the margin of the primary tumor bed by ana-
lyzing CT data after whole-brain radiotherapy which
was confirmed with the similar results in the studies
by Wallner et al (24) and Liang et al (26). Another
study (40) with 36 high grade astrocytoma patients re-
ported 89% central or in-field recurrence. In a related
investigation by the same group, radiotherapy dose
increased to 90 Gy and 91% of recurrences were cen-
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tral or in-field (41,42). Chang et al. (37), formed a vir-
tual plan for 48 recurrent glioblastoma cases in their
study which they redefined the target volumes ac-
cording to RTOG. No correlation was found between
recurrence localization and peritumoral edema vol-
ume via linear regression model [r2=0.0007; p= 0.3].
In the same study, normal brain tissue exposed to 46
Gy was significantly larger in patients with edema vol-
ume >75 cm3 (38% vs. 31%; p = 0.003). Recurrence
pattern (40 central, 3 in-field, 2 distant) was similar in
both plans. Conclusively, especially in patients with
large peritumoral edema volume CTV formed with 2
cm margins to GTV is suggested as an adequate and
less toxic approach. Similarly, in our study, treatment
plan is reevaluated in terms of dose to recurrent area
and recurrence pattern was seen as 12 central, 1 in-
field and 1 marginal.

RT planning studies showed major differences in GTV
definition depending on MRI technique (19,43,44).
Whole Brain Spectroscopy may assess tumor infiltra-
tion related to GBM tumor cell density (45) and the
CTV is adjusted using estimated tumor cell density by
a mathematical modeling of tumor growth (46). Sev-
eral alternative imaging approaches have also been
advocated to optimize target delineation in GBM radi-
otherapy planning. A tumor growth model using (18)
F-fluoro-ethyl-tyrosine PET biological tumor volumes
is demonstrated (47). Amino acid-based positron
emission tomography (PET) uptake can be used to
assess the cancerous metabolism and improve post-
operative gross tumor assessment (48.49).

In high grade gliomas, an increase in tumor size,
contrast enhancement determined in control images
but not in concordance with clinical status which is
seen soon after radiochemotherapy so called “pseu-
doprogression” can be easily mixed with recurrence.
The differential diagnosis is important to guide treat-
ment strategy but unfortunately conventional imaging
technigues and sequences are mostly inadequate. In
case of progression, contrast enhancement features
and enlargement persist in 6 months’ control imag-
es (50,51). Corpus callosum invasion, lesion cross-
ing midline, multiple contrast enhanced lesions not
crossing midline or subepandymal invasion are also
strong signs of progression. Some special modalities
such as SWI sequence sensitive to microvascularity,
hemorrhagic inclusion and iron inclusion of the tumor
(52,53), DWI sensitive to thermal energy and random
movements of water molecules and diffusion coeffi-
cient (ADC) can provide higher accuracy in detection
of recurrence (54). Decreasing ADC in DWI, increas-
ing choline/creatinine or choline/NAA ratios in spec-
troscopy, increasing rCBV in perfusion may usually
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support recurrence.

Another important entity of differential diagnosis is ra-
dionecrosis which is frequently seen after high doses
of adjuvant radiotherapy in high grade gliomas. Radi-
onecrosis can be seen as an edema or mass effect
in T2/FLAIR in early phase and as a volume defect in
late control images.

Single or multiple nodular or curvilinear cavitary are-
as with irregular peripheral contrast enhancement in
contrast enhanced T1 images resembling “soap bub-
ble” or “Swedish cheese” sign also indicates radione-
crosis (55).

The most important limitation of our study is the small
sample size despite relatively long follow up time.
The other important handicap is the lack of pathologic
proof of recurrent lesions which was usually avoided
due to poor performance status of the patient or ethi-
cal considerations.

Conclusion

In target delineation for glioblastoma patients, most-
ly used EORTC and RTOG guidelines have different
suggestions. Taking the increasing probability of con-
sequential neurological dysfunctions into consider-
ation, the contribution of prescribing initial 46 Gy to
phase | target volume including edema is controver-
sial. Confirming the adequacy EORTC suggestions,
in our study we found that all the recurrent lesions
were in or very close to PTV 60. Therefore, we sug-
gest single phase treatment especially in patients with
large operation cavity or residual tumor who have in-
creased risk of late complications due to large treat-
ment volumes.
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Oz

Amac

Bu calisma, ani idiyopatik sensorindral isitme kaybin-
da (AiISNIK) sistemik immiin inflamasyon indeksinin
(Sll) prognostik degerini arastirmayi hedeflemistir.

Gerec ve Yontem

AISNIK tanisi almis 86 hasta calismaya dahil edildi.
Hastalar hastaneye yatirildiginda tam kan sayimin-
dan Sl hesaplandi. Hastalar rutin AiSNIK protokolii-
miize goére tedavi edildi. isitmenin iyilesmesi Siegel
kriterlerine gore degerlendirildi ve iki ana grup olus-
turuldu (tam ve tam olmayan iyilesme gruplari). Kont-
rol grubu isitme muayenesi icin klinigimize basvuran
hastalardan olusmaktaydi. Uc grup arasinda Sil'lar
istatistiksel olarak analiz edildi (kontrol, tam iyilesme
ve tam olmayan iyilesme gruplari).

Bulgular

Uc grubun SlI ortalamalari anlaml olarak farkliydi (p
= 0.002). Kontrol grubu diger iki gruptan anlamli ola-
rak farkliydi (tam iyilesme grubu: p = 0.023, tam olma-
yan lyilesme grubu: p = 0.048). Tam iyilesme grubu
ile tam olmayan iyilesme grubu arasinda anlaml fark
yoktu (p = 0.950).

Sonug

AISNIK tanisi alan hastalarda Sll'in prognostik de-
geri yoktu. Bununla birlikte, Sll'lar AISNIK tanisi alan
hasta gruplarinda kontrol grubuna gére anlamli olarak
daha yiiksekti. Bu bulgu AiSNiK'de SIlI'in prediktif de-
gerini desteklemektedir. AiISNiK'de SII'in prediktif de-
gerini gostermek icin daha fazla katiimcinin oldugu
calismalara ihtiyac vardir.

Anahtar Kelimeler: Ani isitme Kaybi; Biyomarkerlar;
Prognoz; Etyoloji; Inflamasyon

Abstract

Objective

This study aimed to investigate the prognostic value
of systemic immune inflammation index (Sll) in sud-
den idiopathic sensorineural hearing loss (SISNHL).

Materials and Methods

Eighty-nine patients diagnosed with SISNHL were
included in this study. Sl was calculated from the
complete blood count when the patients were hospi-
talised. The patients were treated in accordance with
our routine SISNHL protocol. Hearing recovery was
evaluated in accordance with Siegel's criteria, and
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two main groups were created (complete and incomp-
lete recovery groups). The control group consisted of
patients who were admitted to our clinic for hearing
examination. Slls were statistically analysed amongst
these three groups (control, complete recovery and
incomplete recovery groups).

Results

The mean SlI of the three groups significantly diffe-
red (p=0.002). The control group significantly differed
from the two other groups (complete recovery group:
p= 0.023, incomplete recovery group: p= 0.048). The
complete recovery group did not significantly differ
from the incomplete recovery group (p= 0.950).

Introduction

Sudden idiopathic sensorineural hearing loss (SISN-
HL) refers to the sensorineural hearing loss of at least
30 dB at three consecutive frequencies within 3 days
without a clearly identified cause (1). The incidence
of SISNHL is about 5-20 per 100,000 individuals (2).
Although this disease is idiopathic, some aetiological
factors are identified in clinical studies. These factors
are viral infections, vascular insufficiency, vascular
obstructions, inflammation and autoimmune and im-
munological diseases (3).

Some studies have demonstrated the association of
SISNHL with chronic inflammation (4). Chronic in-
flammation has been shown to be an important risk
factor in the development of microvascular damage
and atherogenesis (5). Cochlear hair cells are highly
sensitive to circulatory changes because of their high
oxygen consumption and low tolerance to hypoxia.
Vascular wall damage due to chronic inflammation is
important in organs supplied from a single artery, such
as the cochlea (6). Some rates of neutrophil, lympho-
cyte, monocyte and platelet counts (neutrophil lym-
phocyte ratio [NLR], platelet lymphocyte ratio [PLR],
monocyte lymphocyte ratio [MLR] and lymphocyte
monocyte ratio [LMR]) are widely used to predict the
prognosis of diseases caused by chronic inflamma-
tion. Systemic immune inflammation index (Sll) is an
inflammatory marker (SIl = NxP/L) calculated using
neutrophil, lymphocyte and platelet counts. In 2014,
Hu et al. developed Sll to estimate the prognosis of
patients after the curative resection of hepatocellu-
lar carcinoma (7). High Slis are associated with poor
prognosis in some cancer types. For example, hepa-
tocellular carcinoma (7) , oesophageal squamous cell
cancer (8), nasopharyngeal cancer (9) and oral cavity
cancer (10). Our study aimed to investigate the prog-
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Conclusion

Sl had no prognostic value in patients diagnosed
with SISNHL. However, Slis were significantly higher
in the patient groups diagnosed with SISNHL than
those in the control group. This finding supports the
predictive value of Sll in SISNHL. Studies with more
participants are needed to demonstrate the predictive
value of Sll in SISNHL.

Keywords: Sudden Hearing Loss; Biomarkers; Prog-
nosis; Aetiology; Inflammation

nostic value of Sll in SISNHL.
Materials and Methods

Patient Selection: The ethical committee of the insti-
tution approved the study protocol (date:25/06/2019,
number:198) and the study was adhered to the Dec-
laration of Helsinki. Informed consent was obtained
from all participants. This retrospective study included
patients aged between 18 and 65 years. The patients
diagnosed with SISNHL and hospitalised in our clinic
from June 2015 to June 2019 were analysed. SISN-
HL was diagnosed in accordance with the following
criteria: sensorineural hearing loss of at least 30 dB at
three consecutive frequencies within 3 days. Patients
with any otological disease (chronic otitis media,
Meniere’s disease, barotrauma, etc.), patients with
comorbidities (HT, DM, etc.), patients who used con-
tinuous medication for any disease, patients who did
not come for a follow-up after treatment, patients with
abnormal magnetic resonance findings were exclud-
ed from the study. The control group was created from
patients who were admitted to the ENT outpatient clin-
ic for hearing examination, whose hearing was within
normal limits (pure tone average: 0-25 dB), who did
not have any systemic diseases, who had no active
infection and who did not use medications.

Evaluation, Treatment and Assessment

After otoscopic examination, pure tone audiometry
(AC 40; Interacoustics, Middelfart, Denmark) was
performed. Hearing thresholds were measured at
0.25, 0.5, 1, 2, 4 and 8 kHz frequencies in pure tone
audiometry. Patients with normal otoscopic examina-
tion and diagnosed with SISNHL in accordance with
pure tone audiometry were hospitalised and treated
with standard treatment protocol. Intravenous methyl
prednisolone sodium succinate was administered at 1



mg/kg for 3 days, and treatment was discontinued by
reducing 10 mg of methyl prednisolone sodium suc-
cinate daily. The final pure tone audiometry was per-
formed at least 4 weeks after diagnosis.

Pure tone averages at four frequencies (0.5, 1, 2 and
4 kHz) were used to determine treatment outcomes,
which were assessed in accordance with Siegel's
criteria (Table 1) (11). The following definitions were
used: ‘complete recovery’ as the final hearing level of
<25 dB, ‘partial recovery’ as the final hearing level of
25-45 dB with a hearing gain of 215 dB, ‘slight recov-
ery’ as the final hearing of >45 dB with a hearing gain
of 215 dB and ‘no recovery’ as the final hearing level
of >75 dB with a hearing gain of <15 dB. For the sta-
tistical analysis ‘partial recovery’, ‘slight recovery’ and
‘no recovery’ groups were combined into an ‘incom-
plete recovery’ group. Two patients and one control
group were obtained.

On day 1, the venous blood samples of patients with
SISNHL were performed before the treatment started.
The venous blood samples of the control group were
performed when the patients were admitted to the out-
patient clinic. Subsequently, neutrophil, platelet and
lymphocyte counts were noted and Sll was calculated
on the basis of the complete blood count (CBC) of the
groups with the following formula: NxP/L, where N,
P and L represent the number of neutrophils, plate-
lets and lymphocytes (The machine responsible for
the CBC was the Beckman Coulter UniCel DxH 800
hematology analyser (Beckman Coulter, Brea, ABD)).
Age, gender, side of hearing loss, pure tone averages
before and after treatment, accompanying vestibular
symptoms (tinnitus, fullness of the ear and dizziness),
responses to treatment and Sll means of the groups
were analysed in this study.

Statistical Analysis
In descriptive findings, categorical variables were
presented with percentage, and continuous variables
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were presented as mean + standard deviation. Chi-
square test was conducted on the basis of gender to
determine the relationship between SISNHL and con-
trol groups. Parametric tests were performed to eval-
uate the mean of continuous variables between the
groups because the number of people in each group
was 30 and above. Therefore, the mean age of the
patients in the SISNHL and control groups was evalu-
ated with an independent sample t-test.

One-way ANOVA test was carried out to evaluate the
difference between the means of the SlI of complete
recovery, incomplete recovery and control groups.
Post hoc tests were performed to determine the group
that caused the difference. Dunnett T3 test was cho-
sen as the post hoc test because the variances were
not homogeneous between groups. p < 0.05 was ac-
cepted as significant. Data analysis was performed
using SPSS 24.0.

Results

In our study, 89 patients (50.9%) were in the SISN-
HL group, and 86 patients (49.1%) were in the con-
trol group. The SISNHL group comprised 35 female
(39.3%) and 54 male (60.7%). The control group had
29 female (33.7%) and 57 male (66.3%). When the
groups were compared in terms of age, the mean age
of those diagnosed with SISNHL was 43.66 + 14.14
years, and the mean age of the control group was
42.43 + 13.59 years. The groups did not significantly
differ in terms of gender and age (p= 0.442 and 0.558,
respectively).

In the complete recovery group, the mean pure tone
was found to be 33.82 + 11.83 dB before treatment
and 11.51 + 6.52 dB after treatment. In the incomplete
recovery group, the mean pure tones were 64.43 *
23.30 dB before treatment and 53.06 + 24.35 dB af-
ter treatment. In the SISNHL group, the right ear of
42 (47.2%) patients and the left ear of 47 (52.8%)

Defining Siegel’s criteria and dividing the SISNHL group into two main groups

Evaluation Explanation

Group

Complete recovery

Final hearing level* is 25 dB or better regardless of the amount of gain

Complete recovery

Partial recovery
and 45 dB

More than 15 dB hearing gain, and the final hearing is between 25

Incomplete

Slight recovery

More than 15 dB hearing gain, and the final hearing is 45 dB or worse

recovery

No recovery

<15 dB hearing gain, and the final hearing is poorer than 75 dB

*: Final hearing level: 0.5, 1, 2 and 4 kHz arithmetic mean
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patients were affected. When the patients with SISN-
HL (89 patients) were evaluated in terms of vestibular
symptoms, ear fullness was present in 10 patients,
dizziness was observed in 9 patients, and tinnitus was
detected in 45 patients (Table 2).

The means (103/uL) of neutrophils, platelets and lym-
phocytes in the control group were 4.41 +1.41, 247.96
+61.72, 2.26 + 0.72, respectively. According to these
values, the mean Sl of the control group was 529.81
+ 307.22. Of the 89 patients in the SISNHL group, 48

Sudden Hearing Loss and Systemic Immune Inflammation Index

(53.9%) and 41 (46.1%) were in the complete and in-
complete recovery groups, respectively. The means
(103/pL) of neutrophils, platelets and lymphocytes
in the complete recovery group were 6.08 + 3.49,
258.43 + 65.79 and 2.09 + 0.75, respectively. Accord-
ing to these values, the mean Sl of the complete re-
covery group was 905.23 £+ 908.71. The means (103%/
pL) of neutrophils, platelets and lymphocytes in the
incomplete recovery group were 5.45 £ 2.62, 246.73
+ 63.52 and 1.91 + 0.60, respectively. These values
indicated that the mean SlI of the incomplete recovery

Descriptive characteristics of SISNHL and control groups

Variable SISNHL (n:89) Control (n:86) p value
Gender 0.442
Female 35 (39.3%) 29 (33.7%)

Male 54 (60.7%) 57 (66.3%)

Age 0.558
Mean+SD 43.66+14.14 42.43+13.59

Min. 18 18

Max. 65 65

Affected ear

Right 42 (47.2%)

Left 47 (52.8%)

Vestibular symptoms

Tinnitus 45 (50.6%)

Fullness in the ear 10 (11.2%)

Dizziness 9 (10.1%)

Pure tone average Complete recovery Incomplete recovery
(n: 48)* (n: 41)*

SENED UEE AT (L] 250) 33.82+11.83 64.43£23.30

Hiler IEaUTE (@R 11.51%6.52 53.06+24.35

* The SISNHL group was divided into two main groups in accordance with Siegel’s criteria.

p <0.05 was accepted as significant.

Neutrophil, platelet, lymphocyte and Sll means of the groups

SISNHL (n: 89)
CBC parameters .
(MeanSD) Complete recovery | Incomplete recovery Control (n:86) | p value
(n: 48) (n: 41)

Neutrophil (10°/pL) 6.08£3.49 5.45£2.62 4.41£1.41
Platelet (103/pL) 258.43+65.79 246.73+63.52 247.96+£61.72
Lymphocyte (103/uL) 2.09+0.75 1.91+0.60 2.26+0.72
Sl 905.23+908.71 "1 822.45+722.15 "% 529.81+307.22 - * 0.002

* T, ¥ : Specifies comparison of each group pairs *: statistically insignificant t, ¥ : statistically significant

p < 0.05 was accepted as significant.
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group was 822.45 + 722.15. When the mean Slls of
the control group, the complete and incomplete recov-
ery groups were compared, the results revealed sta-
tistically significant differences (p= 0.002). The control
group was compared separately with the complete
and incomplete recovery groups to find the difference
between the groups, and the recovery groups differed
from the control group (p=0.023, 0.048, respectively).
No statistically significant difference was found be-
tween the complete and incomplete recovery groups
(p=0.950; Table 3).

Discussion

SISNHL is one of the mysterious issues in ENT prac-
tice, so it has been widely explored. The most inter-
esting issue is that whether a patient will benefit from
treatments. Various studies have been conducted to
determine the prognostic indicators and biomarkers of
SISNHL. The use of clinics and findings of patients in
these studies are common features. For example, pa-
rameters such as vertigo, hypertension, hyperlipidem-
ia, DM, metabolic syndrome, advanced age, delayed
treatment, vasculopathy, alcohol consumption and
high-frequency hearing loss negatively affect progno-
sis (12-16). Young age and the presence of tinnitus
positively influence the prognosis (17).

Studies on indices calculated using haematological
parameters have been widely performed. These indi-
ces are used to predict prognosis of several diseases.
They are important because they are calculated on
the basis of the CBC of almost every patient. These
indices are calculated with a simple, inexpensive and
easy methods without any other intervention. Sll was
first used by Hu et al. to determine the prognosis of
patients undergoing curative resection for hepatocel-
lular cancer. Hu et al. set the cutoff value as 330 to
distinguish between patients with good and poor prog-
nosis. They found that values greater than 330 are
associated with poor prognosis, and they showed that
this new index can be used reliably and independently
(7). In subsequent studies, Fest et al. claimed that S|
is a strong and independent marker of a solid tumour
that may occur in patients (18). Meng et al. compared
the indices calculated from the CBC (NLR, PLR, MLR,
LMR and SlI) in healthy people. They showed that Sl
and PLR are not related with age and gender however
NLR, LMR, MLR can be affected by age and gender.
This study showed that SlI is more reliable than other
indices (19).

Sl has been used in ENT studies, but almost all of
these studies have been performed in malignancies.
Deveci et al. studied NLR, MLR and SlII biomarkers
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in patients diagnosed with laryngeal carcinoma. They
found that all three biomarkers are higher in the la-
ryngeal cancer group than in the control group. They
also compared the same biomarker levels in laryngeal
cancers at early and advanced stages; as a result,
they observed a strong difference in Sl (p<0.001).
They reported that Sll is a sensitive biomarker of peri-
neural invasion and lymphatic involvement (20). Jiang
et al. showed that SlI is a more potent biomarker in
nasopharyngeal cancer than NLR and MLR (9). Geng
et al. showed that Sll is an effective prognostic bio-
marker in oesophageal cancer (8). On the contrary,
studies on Sl associated with benign pathologies are
limited. Fang et al. demonstrated that Sl is effective
in identifying the risk of developing osteoporotic frac-
tures in postmenopausal patients (21). Sll has been
shown to be an effective indicator of the acute exac-
erbation of chronic obstructive pulmonary disease in
patients with pulmonary hypertension (22).

Qiao et al. focused on the relationship between chron-
ic inflammation and SISNHL. Chronic inflammation
induced by bacteria or viruses causes microvascu-
lar damage and atherosclerosis. Hence, the risk of
cochlear ischaemia increases. Chronic inflammation
causes cochlear damage by inducing endocochlear
immune responses, and this process ends with hear-
ing loss. Therefore, increased NLR levels in patients
with SISNHL suggest the chronic inflammation of the
labyrinth artery (23). In recent studies, PLR is strongly
correlated with peripheral arterial occlusion diseas-
es, such as atherosclerosis and arterial thrombosis
(24,25). High NLR and PLR are attributed to the low
number of lymphocytes because of lymphocyte ap-
optosis in the early stage of inflammation (26). A high
NLR indicates a high inflammation degree, whereas a
high PLR indicates atherosclerosis (24). Conversely,
NLR is affected by many factors, such as exercise,
dehydration, age and gender (27). A Sll biomarker
covers NLR and PLR. Therefore, SllI strongly demon-
strates the presence of chronic inflammation and ath-
erosclerosis. It is also not affected by some factors,
such as NLR.

NLR, PLR and MLR are indices that have been wide-
ly studied in SISNHL. Ozler found that NLR level is
higher in patients with SISNHL than in control patients
(28). Seo et al. showed that both NLR and PLR are
higher in patients with SISNHL than in the control
group (24). Qiao et al. demonstrated that NLR and
PLR are appropriate, reliable and inexpensive prog-
nostic indicators in SISNHL (23). Kocak et al. and Ulu
et al. recommended the use of NLR and PLR indi-
ces in assessing the prognosis of SISNHL. They fur-
ther reported that the use of these indices give more
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meaningful results than their individual use. NLR
and PLR represent two different immune pathways
(29,30). SlI can be reasonably used to simultaneous-
ly evaluate these two different immune pathways. In
our study, when evaluating the prognosis of SISNHL,
we decided to use SllI, which simultaneously repre-
sents two different immune pathways. We believed
that Sll is a comprehensive and reliable parameter.
We compared that Sl biomarker values that were not
previously studied in SISNHL in patient and control
groups. We evaluated the prognostic feature of Sli
at different levels of hearing loss. In our study, the
mean Sllis were 905.23 in patients with the complete
recovery of SISNHL and 822.45 in patients with the
incomplete recovery of SISNHL. The mean SlI of our
control group was 529.81. The mean Sll of patients
with SISNHL is higher than that of healthy individu-
als. However, when the SII means were compared in
terms of the level of hearing improvement, Sll had no
prognostic significance.

Conclusion

We could not find any prognostic significance of SlI,
but Sl was higher in patients with SISNHL than in the
healthy group. This finding confirms the particular role
of inflammation in the pathogenesis of SISNHL and
supports the predictive value of SlI in SISNHL. Stud-
ies with more participants are needed to demonstrate
the predictive value of Sl in SISNHL.

Acknowledgment: The authors wishes to thank Dr.
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ysis.
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Oz

Amagc

Ayak ve ayak bilegi profili alt ekstremitenin mekanik
dizilimini ve dinamik fonksiyonunu, 6zellikle diz ekle-
mi mekanigini degistirmektedir. Farkh derecelerde diz
osteoartriti (OA) olan hastalarda; ayak ve ayak bilegi
durusundaki degisiklikleri belirlemek tedavi yaklasim-
lari agisindan oldukga 6nemlidir. Bu ¢alismanin ama-
cl, Kellgren-Lawrence (K-L) 'a gore farklh derecelerde
medial kompartman diz OA olan hastalarin ayak ve
ayak bilegi profilindeki degisiklikleri ve etkilenimleri
degerlendirmekti.

Gerec¢ ve Yontem

Bu kesitsel calismaya dahil olan tim hastalarin OA ev-
resi, agirlik tasiyarak ¢ekilen 6n-arka ve yan diz radyog-
rafilerine gore K-L derecelendirme sistemi kullanilarak
belirlendi. Western Ontario ve Mc Master Universitesi
Osteoartrit indeksi, hastalarin osteoartrite bagh agri-
larini ve fonksiyonel durumlarini degerlendirmek icin
kullanildi. Ayak ve ayak bilegi profilinin ve fonksiyonel-
liklerinin belirlenmesinde Ayak Postiir indeksi ve Ame-
rikan Ortopedik Ayak ve Ayak Bilegi Dernegi Ayak Bile-
gi (AOFAS)-Arka Ayak ve Orta Ayak dlcekleri kullanildi.
Hastalarin ayak agrisi siddeti gorsel analog skalasi,
ayaga 6zgu saglikla iliskili yasam kalitesi ise Manches-
ter-Oxford Ayak Anketi kullanilarak degerlendirildi.

Bulgular

Calismamiza yas ortalamasi 57,12+12,2 yil olan top-
lam 112 hasta dahil edildi. Diz OA siddetine gore siI-
niflandirilan hastalarin %24’G Evre 0-1, %24’lU Evre
2, %29'u Evre 3 ve %23'U Evre 4 grubunu olusturdu.
Hastalarin ayak degerlendirmesinde kullanilan API
sonuclarina gore hastalarin %18,4'0  supinasyonda,
%42,5'i notralde ve %39,1'i pronasyonda olarak de-
gerlendirildi. Ayrica hastalarin radyolojik olarak OA
siddeti arttikca ayak pronasyonunun da arttigi gorul-
du (p <0,005). Diz OA siddeti Evre 0-1 ve 2 olan has-
talarin; AOFAS-Arka Ayak, Orta Ayak skorlari ve ayak
agrilari diz OA Evre 3 ve 4 olan hastalara gore yiiksek
bulunurken MOAA puanlari daha dustk bulundu (p
<0,001).

Sonug

Calismamiz farkh evrelerde medial kompartman diz
OA siddeti olan hastalarin ayak ve ayak bilegi pro-
filinin farkh derecelerde etkilendigini géstermektedir.
Bu yuzden hastaligin ilerlemesindeki risk faktorleri ve
uygun tedavi yaklasimlarinin belirlenmesinde mut-
laka ayak-ayak bileginin kapsamli degerlendiriimesi
yapilmahdir.

Anahtar Kelimeler: Ayak, Ayak Bilegi, Diz Osteoart-
riti
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Abstract

Objective

The foot and ankle profile change the mechanical
alignment and dynamic function of the lower limbs,
especially the knee joint mechanics. Identifying chan-
ges in foot and ankle postures is very important in ter-
ms of treatment approaches in patients with different
degrees of knee osteoarthritis (OA). The aim of this
study was to assess the changes and effects on the
foot and ankle profile of patients with different grades
of medial compartment knee OA as a Kellgren-Law-
rence (K-L).

Materials and Methods

All patients included in this cross-sectional study
were divided into four groups for medial compart-
ment OA severity by using the K-L grading system of
knee OA on weight bearing lateral and anterior-pos-
terior knee radiographies. The Western Ontario and
Mc Master University Osteoarthritis Index (WOMAC)
guestionnaire was performed to assess the pain and
the functional status of the patients. Structural foot
profile was assessed by the Foot Posture Index (FPI)
system and American Orthopaedic Foot and Ankle
Society (AOFAS) Ankle—Hindfoot and Midfoot scales.
Also, the severity of foot pain of the patients was eva-
luated with a visual analogue scale and foot-specific

Giris

Diz osteoartriti (OA) en yaygin kas-iskelet sistemi ra-
hatsizliklarindan birisidir. Ciddi agri ve saglik problem-
lerine neden olmaktadir. Etiyolojisi olduk¢a karmasik
olan diz OA gelisimi, sadece biyokimyasal faktorler
ile degil ayni zamanda mekanik etkenler ile tetiklenen
eklemde yikim ve onarimin bir arada oldugu dinamik
suregtir. Klinik semptomlar ve radyolojik degisiklikler
zamanla ilerlemektedir. Kisilerin OA'ya bagli olarak ag-
risi, fiziksel fonksiyonlarindaki yetersizligi artmakta ve
yasam kalitesi kotllesmektedir. Bu duruma bagli ola-
rak ileri evre diz OA olan kisilerin tedavi maliyeti erken
evre diz OA olan kisilere gore iki kat daha yuksektir (1).
Bu ylUzden diz OA gelismesi ve ilerlemesi ile iligkili risk
faktorleri cok detayl bir sekilde incelenmelidir.

Ayak posturinun alt ekstremite dizilimini etkiledigi ve
alt ekstremitede cesitli kas-iskelet sistemi problemleri-
nin gelisimine katkida bulundugu cesitli calismalarda
gosterilmistir (2-4). Ayak postirt ve diz eklemi ara-
sindaki iliski biyomekaniksel bir bakis agisi ile ince-
lendiginde; arka ayagin tibia ile arasindaki rotasyonel
baglantisindan dolay! ayak postirtinin diz eklemini
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health related quality of life of the patients was me-
asured using the Manchester-Oxford Foot Question-
naire (MOFQ).

Results

The study included 112 patients with mean age
57.12+£12.2 years. In terms of severity of knee OA
groups; percentages for grade 0-1,2,3 and 4 were
24%, 24%, 29%, 23% respectively. According to as-
sessment of patients’ the Foot Posture Index used in
foot assessment of patients 18.4% were evaluated
in supination, 42.5% in neutral and 39.1% in prona-
tion, respectively. Besides, foot pronation was also
increased as the severity of osteoarthritis increased
(p<0.005). In the grade 0-1 and grade 2; AOFAS hin-
dfoot, midfoot scores and foot pain were higher while
MOXFQ scores were lower compered to severe OA
(grade 3 and 4) (p<0.001).

Conclusion

The study indicates that differences of the severity of
OA have effects on the foot and ankle profile in dif-
ferent degrees. Therefore, it is clinically important a
comprehensive assessment of the foot-ankle should
be made in determining the risk factors and approp-
riate treatment approaches for disease progression.

Keywords: Foot, Ankle, Knee osteoarthritis,

dogrudan etkiledigi gorulmektedir (5). Simule edilmis
bir genu varum deformitesi, yuriyisin temas ve itme
fazinda subtalar pronasyon momentini arttirirken;
genu valgum deformitesi ise yuruyusun itme fazinin
basinda subtalar pronasyon momentini azaltmakta,
ylrlytsun temas fazi sirasinda ise subtalar pronas-
yon momentini artirmaktadir (6). Yuriyus sirasinda diz
ekleminden gecen yer reaksiyon kuvveti medial kom-
partmani lateral kompartmana gore daha ¢ok etkile-
mektedir. Bundan dolayi diz OA'nin gelisiminin medial
kompartmanda goriilme yiizdesi daha fazladir. Ozel-
likle diz adduksiyonu olusturan kuvvetler medial kom-
partmandaki diz OA gelisimine ve ilerlemesine daha
fazla katkida bulunmaktadir (7).

Reily ve ark. (8), diz OA olan ve olmayan kisiler ara-
sinda Ayak Postiir indeksi puanlarini karsilastirmis,
diz OA olan hastalarin ayaklarinin daha pronasyonda
oldugunu yiksek bir medyan skoru (7'ye karsi 1) ile
gostermislerdir. Abourazzak ve ark. (3) da diz OA olan
hastalarin ayaklarinin saglikli kontrol grubuna gore
daha pronasyonda oldugunu bildirmistir. Diz OA'li
hastalarda diz eklemi ile ayak posturi arasindaki bi-
yomekanik baglantinin varligi bircok calismada ortaya



koyulmasina ragmen, farkl evrelerdeki 6zellikle bas-
langi¢ evresindeki diz OA olan hastalarda ayak pos-
turl ve ayak-ayak bilegi etkilenimleri hakkinda bilgiler
oldukca yetersizdir. Diz OA olan hastalarda ayak-ayak
bilegi karakteristiklerinin arastirildigi bircok ¢alismaya
Kellgren-Lawrence (K-L) evrelemesine gore 3. ve 4.
evre OA olan hastalar dahil edilmis olup (9,10) baslan-
gic seviyesinde diz OA olan hastalarin ayak posturleri
ve ayak-ayak bilegi etkilenimleri ile ilgili literattrde ye-
terli bilgi mevcut degildir.

Diz OA ilerlemesinde olasi risk faktorlerinin tanimla-
masinda ayak postirinin tek basina degerlendiril-
mesi yetersiz kalmakta, ayak agrisi gibi semptomlar
ile birlikte ayagin fonksiyonel durumunun incelenmesi
gerekmektedir. Ayak agrisi olmayanlarla karsilastiril-
diginda, ayak agrisi ve diz OA olan hastalarin gunlik
yasam aktiviteleri, yurlyts ve transferler sirasinda
dengelerini saglama performanslarinin daha kétt ol-
dugu gosterilmistir (11). Bu nedenle, diz OA'li kisilerde
es zamanl ayak agrisi, sadece diz OA'nin varligindan
daha fazla 6zirlulige ve semptom siddetini daha da
arttirma potansiyeline sahiptir (12).

Farkl evrelerde diz OA olan hastalarin ayak agrisi
varligi ile ayak-ayak bilegi etkilenimlerini ¢ok boyutlu
anlamak; diz OA gelisimi ile iligkili olasi risk faktorlerini
belirlemede ve hastaligin yonetiminde dogru ve uygun
ayakkabi destekleri, ortez Onerileri gibi tedavi yone-
timlerinin belirlenmesi g6z 6nidne alindiginda oldukca
onemli olabilir. Calismamizin amaci, radyolojik olarak
farkh evrelerdeki medial kompartman diz OA olan has-
talarin her evreye gore ayak-ayak bilegi kompleksini
¢cok boyutlu degerlendirerek etkilenimlerini saptamak-
tI.

Gerec ve Yontem

Subat-Aralik 2019 tarihleri arasinda yapilan bu ke-
sitsel arastirma Siileyman Demirel Universitesi Tip
Fakultesi Hastanesi’ne basvuran hastalar ile yapildi.
Arastirmaya Amerikan Romatoloji Koleji Osteoartrit
kriterlerine gore en az alti ay 6énce medial kompartman
diz OA tanisi almis olan, iletisim problemi olmayan ve
calismaya katilmayi kabul eden hastalar dahil edildi.
Calismanin etik onay! Siileyman Demirel Universitesi
Tip Fakiiltesi Tibbi, Cerrahi ve ilag Arastirmalari Gi-
risimsel Olmayan Klinik Arastirmalar Etik Kurulundan
05.02.2019 tarihli 41 sayili karar ile alindi.

Calismaya dahil edilen 112 katilimci Kellgren-Lawren-
ce(K-L) radyolojik siniflandirmasina gére gruplandiril-
di. Bilateral diz OA olan hastalar i¢in ise OA'nin en sid-
detli evresine sahip tarafi dikkate alindi. Alt ekstremite
cerrahisi, major travma 6ykislu bulunan tendinopati,

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

bursit, bag ve menuskus yaralanmalari, ayak bilegi
instabilitesi, plantar fasiit gibi ortopedik diz ve ayak-a-
yak bilegi yaralanmalari veya norolojik bir hastahgi
olan hastalar calismadan dislandi.

Ayak Postiir indeksi: Katilimcilarin ayak postiriini
degerlendirmek icin Redmond ve ark. (13) tarafindan
gelistirilen Ayak Postiir indeksi(API) kullanildi. Ayagin
durusunu coklu diizlemlerde degerlendiren bu yonte-
min gegerliligi kanitlanmis olup Klinikte hizli ve kolay
uygulanabilmektedir. Kisi ayakta ve rahat pozisyonda
iken 6n ve arka ayakla ilgili alti kriter zerinde deger-
lendirmeler yapilmaktadir. Kriterlerin her biri -2 ve +2
arasinda puan almaktadir. O ile +5 arasindaki toplam
puanlar normal/nétr ayak durusu, = +6 degerleri pro-
nasyona alinmis ayak olarak kabul edilirken, O'In al-
tindaki degerler supinasyon pozisyonunda kabul edilir
(14).

Ayak Agrisi Siddeti: Hastalarin ayak agrisi siddetinin
degerlendiriimesinde Godrsel Analog Skala kullanildi.
Bireylerin ayak agrisi siddetleri O/Hi¢ agrim Yok-100/
Dayanilmaz Agri arasinda puanlanmistir (15).

Amerikan Ortopedik Ayak ve Ayak Biledi Dernegi
Arka Ayak ve Orta Ayak Klinik Degerlendirme Sis-
temi (American Orthopaedic Foot and Ankle So-
ciety-AOFAS) : Hastalarin ayak duzgunlugu ve fonk-
siyonel durumlarini degerlendirmek icin AOFAS-arka
ayak ve orta ayak klinik degerlendirme sistemi kulla-
nildi. AOFAS-arka ayak ve AOFAS-orta ayak deger-
lendirme yontemi; Amerikan Ayak ve Ayak Bilegi Orto-
pedi Cemiyeti tarafindan gelistirilen Turk¢e formunun
da gecerli ve guvenilirligi olan puanlama sistemidir
(16). Agn alt dlcedi toplam 40 puan, fonksiyon alt dlce-
gi toplam 50 puan ve ayak dizilimi alt 6l¢egi toplam 10
puan Uzerinden degerlendirilir. Yiksek puanlar daha
iyi bir durumu isaret etmektedir (17).

Manchester-Oxford Ayak Anketi (MOAA): Hastala-
rin ayak-ayak bilegi etkilenimlerini tanimlayan bu dlgek
16 sorudan olusmaktadir. Her cevap bes puanl likert
skala (0-4 arasinda) ile degerlendiriimektedir. Deger-
lendirme yUriime-ayakta durma problemleri, ayak ag-
risi ve sosyal etkilesim ile ilgili konulari icine alan alt
bolimlerden olusur. Ham dlgek puanlari daha sonra
her biri 0'dan 100'e kadar bir metrige donusturilur ve
yuksek puanlar siddetli etkilenim anlamina gelmekte-
dir. TUrkge formunun gecerlik ve guvenilirlik calismasi
Bek ve ark. (18) tarafindan yapilmistir.

Western Ontario ve McMaster Universiteleri Osteo-
artrit indeksi (WOMAC): Hastalarin diz osteoartriti ile
iliskili olarak agri, tutukluk ve fiziksel fonksiyonlarinin
degerlendiriimesi icin WOMAC kullanildi. Tuzin ve
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arkadagslar tarafindan Turkce gecerlilik ve guvenirligi
yapilan bu 6lcek 24 sorudan olusmaktadir. Yiksek pu-
anlar agri ve sertlikte artis, fiziksel fonksiyonda bozul-
may! gostermektedir (19).

istatistiksel Analiz

Hastalarin sa§ ve sol dizleri arasindaki benzerlikler-
den kaynaklanan Onyargilari en aza indirmek igin,
hasta basina sadece bir diz ve bir ayak-ayak bile-
gi analiz edildi. Hastalarin en agrl dizi ve ayni taraf
ayak-ayak bilegi degerlendirildi. Her iki dizinde rad-
yolojik ve Klinik olarak esit derecede agrili hastalarin
analiz edilen tarafi bilgisayar tarafindan olusturulan
blok randomizasyonu kullanilarak rastgele segcildi
(20). istatistiksel analizler SPSS versiyon 17 yazili-
mi kullanilarak (SPSS Inc., Chicago, IL, ABD) yapil-
di. Degiskenlerin normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemler
(Kolmogorov-Smirnov/ Shapiro-Wilk testleri) kullanila-
rak incelendi. Tanimlayici analizlerde normal dagilan
degdiskenler icin ortalama ve standart sapma, normal
dagiimayan degiskenler igin ortanca ve CAA (¢ceyrek-
ler arasi aralik 25-75 Persentil) kullanilarak verildi.
Katilimcilar K-L degerlendirme sistemine gore 4 alt
gruba ayrilmistir (Evre 0-1, 2, 3, 4). APi, AOFAS arka
ve orta ayak degerlendirme skorlarinin normal dagilim
gostermedigi belirlendiginden, ordinal diz OA evreleri-
ne gore bu parametrelerin degiskenleri Kruskal-Wallis
testi kullanilarak karsilastirildi. Gruplar arasi fark bu-
lundugu durumlarda, farkin hangi gruptan kaynaklan-
diginin bulunmasi igin Mann-Whitney U testi kullanildi.
istatistiksel sonuglar Bonferroni diizeltmesi ile deger-
lendirildi. Mann-Whitney U testi ile gruplar arasi fark-
lllik test edilirken istatistiksel anlamhlik icin p<0,0083
olarak kabul edildi. Diger tim analizlerde istatistiksel

10,00 o
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5,00

Ayak Postiir indeksi

vRe 2
K-L Diz OA Siddeti

Sekil 1
K-L Diz OA Siddetine gore Ayak Postir indeksi
Puanlari Dagilimi
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anlamhlik degeri p<0,05 olarak kabul edildi. En az biri
normal dagiimayan degiskenler arasi iligkiler igin ko-
relasyon katsayilari ve istatiksel anlamliliklar Spear-
man Korelasyon Analizi ile hesaplandi. Rho degerleri
0-0,25 arasi zayif, 0,25-0,50 orta siddette, 0,50-0,75
arasi kuvvetli, 0,75 ve Uizeri ise gok kuvvetli korelasyon
olarak ifade edildi.

Bulgular

Calismaya dahil edilen, K-L'in radyolojik siniflandirma-
sina gore OAtanisi konan toplam 112 hastanin %24’U
Evre 0-1, %24°0 Evre 2, %29’sI Evre 3 ve %23'U Evre
4 grubunu olusturmustur. Hastalarin fiziksel dzellikleri
arasinda (boy, kilo ve VKIi degerleri) anlamli bir farkhlik
bulunmamistir. Calismaya katilan bireylerin demogra-
fik 6zellikleri Tablo 1'de gdsterilmistir.

Hastalarin ayak degerlendiriimesinde kullanilan
APi'ye goére hastalarin ayak durusu sirasiyla %18,4’'u
supinasyonda (APi<0) %42,5'i nétralde (APi: 0 ve
+5) ve %39,1'sI pronasyonda (APi>6) olarak deger-
lendirilmistir. K-L diz OA siniflandirmasina gére API
(Sekil 1), AOFAS-Arka ve AOFAS-Orta ayak (Sekil 2)
degerleri karsilastirildiginda gruplar arasinda énemli
farkliliklar saptanmistir (p<0,005). APi, AOFAS-Arka
ve AOFAS-Orta Ayak degerlerindeki farkliligin hangi
gruplardan kaynaklandigi ise Bonferroni diizeltmesi
kullanilarak Mann Whitney U testi ile ikili karsilastirma-
lar yapilarak belirlenmistir. Buna gore K-L siniflandir-
masina gére APi, AOFAS-Arka ayak ve AOFAS-Orta
ayak degerlerindeki farkliliklarin Evre 4-1, Evre 2-4,
Evre 3-4, Evre 3-1, Evre 3-2, ve Evre 1-2 arasinda ol-
dugu gorilmuastir (p<0,0083). Bu bulgulara gore de-
gerlendirmeler arasindaki farkliliklarin 6zellikle Evre 3

1 AOFASarkaayak
504 I AOFASortaayak

95% ClI

zzzzzzzzzz

Sekil 2
K-L Diz OA Siddetine gore AOFAS-Arka ve Orta
Ayak Degerlendirme Puanlari Dagilimi
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ve Evre 4 diz OA olan hastalardan kaynaklandigi go- iliski incelendiginde ise; MOAA ile WOMAC Agri, Sert-
ralmustar. lik ve Fonksiyon alt gruplari sonuclari arasinda anlaml

bir iliski bulunmustur (r=0,55 p=0,001; r=0,57 p<0,001;
Ayak-ayak bilegi etkilenimlerinin MOAA ile sorgulandi- r=0,69 p=0,001). Baslangi¢ evresinde (Evre 0-1 ve
g1 calismamizda K-L diz OA siddeti fazla olan hasta- Evre 2) diz OA olan hastalara gore ileri evre (Evre 3,
larin ayak-ayak bilegi etkileniminin daha fazla oldugu Evre 4) diz OA olan hastalarin ayak agrilari da daha
gorulmustur (Tablo 2). MOAA ile WOMAC arasindaki fazla bulunmustur (p<0,05).

Olgularin Demografik Ozellikleri

K-L Siniflandirmasi
ERR—— Evre 0-1 Evre 2 Evre 3 Evre 4 p* Degeri
(n: 27) (n:27) (n: 32) (n:26)
Yas, yil (ort£SS) 55,7+10,5 54,8+7,9 62,1+ 8,8 61,2+7,1 0,37
Kadin, n(%) 16(54,5) 14(60) 20(54,5) 17(58,3) 0,16
Erkek, n(%) 11(46,5) 13(60) 10(46,5) 9(41,7) 0,18
Boy, (cm)(ort+SS) 164,7+7,5 165,4+11,3 162,2+8,4 160,4+ 14,1 0,25
Viicut agirhg (kg)(orttSS) | 80,3+10,3 82,2+16,9 70,7+11,1 | 78,9+ 15,1 0,14
VKi (kgim?)(ort2Ss) 29,5+ 2,8 29,9+4,1 31,262 29,4+4,7 0,37

n; kisi sayis, VKI; Viicut Kiitle indeksi; Ort; ortalama, SS; Standart Sapma, &; Kruskal-Wallis Testi Kruskal-Wallis Test

K-L Siniflandirmasina Gore Ayak-Ayak Bilegi Degerlendirmesi

K-L Siniflandirmasi

Parametre Evre 0-1 Evre 2 Evre 3 Evre 4 X2 df p* _

(n: 27) (n:27) (n: 32) (n:26) Degeri
APj* 0(0-2) 2(2-4) 6(2-6) 6(4-8) 287 | 3 0,05
Ayak Agrisi (VAS)* 0(0-23) 20(0-34) 20(0-27) 23(15-34) 781 | 3 0,001
AOFAS-Arka Ayak* 80(74-88) 85(69-91.25) | 55(48-74) 59.5(55-66) 18,6 | 3 0.001
Agr* 40(30-40) 40(30-40) | 30(20-40) 30(20-30) 252 | 3 | 0.001
Fonksiyon* 33(39-38) 35(32-41) 28(23-34) 24,5(23-37) 124 | 3 0.001
Ayak dizilimi* 10(10-10) 10(10-10) 10(5-10) 5(5-5) 374 | 3 0.001
AOFAS-Orta Ayak* 88(72-91) 85(79-87.75) | 57(52-79) | 59(54-66.5) | 19,28 | 3 | 0.001
Agri* 40(30-40) 40(30-40) 30(20-30) 30(20-30) 21,3 | 3 0.001
Fonksiyon* 38(32-39) 38(30-38) 32(20-34) 32(23-32) 10,34 | 3 0.001
Ayak dizilimi* 10(10-10) 10(10-10) 10(5-10) 5(5-5) 434 | 3 | 0.001
Mot 9,3(46-14) | 9,3(3,1-28.1) 215%256' 29,6(21,8-34,3) | 239 | 3 | 0,001
WOMAC * 12(7-15) 14(12.5-21) | 31(14-40) 33(28-45) 28,32 | 3 | 0.001
Agr* 2(2-8) 6(3-12) 6(5-9) 10(6-15) 6,58 | 3 0,001
Sertlik* 0(0-2) 1(0-3) 2(0-3) 4(2-4) 312 | 3 0,000
Fiziksel fonksiyon* 10(6-20) 18(10-28) | 20(14-26) 26(20-32) 20,12 | 3 | 0,001

API; Ayak Postir indeksi, VAS; Viziiel Analog Skala, AOFAS; Amerikan Ortopedik Ayak ve Ayak Bilegi Dernegi Klinik
Degerlendirme Sistemi; MOAA; Manchester-Oxford Ayak Anketi, WOMAC; Western Ontario ve McMaster Universiteleri
Osteoartrit indeksi, *;median(CAA) CAA;Ceyrekler Arasi Aralik, & Kruskal-Wallis Test,
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Tartisma

Diz OA, dzellikle elli yasin Uzerindeki insanlarda olduk-
¢a yaygin olarak gorilen kas-iskelet sistemi problemi-
dir. Bu problemin uzun dénem dikkatle takip ve teda-
vi edilmesi gerekmektedir. OA'nin tim evrelerindeki
ayak-ayak bilegi ile ilgili semptomlarin arastiriimasi ise
en dogru tedavi yaklagsimlarinin belirlenmesi agisindan
oldukca 6nemlidir. Medial kompartman tutulumlu diz
OA olan hastalarin ayak posttrlerini, ayak agrilarini ve
ayak-ayak bilegi etkilenimlerini, K-L'in radyolojik sinif-
landirmasina gore her grup igin ayri ayri arastirdigimiz
calismamizda, ileri evre diz OA olan hastalarin bas-
langi¢ evresindeki diz OA olan hastalara kiyasla daha
pronasyonlu bir ayak tipine sahip oldugu gértlmustir.
Ayrica radyolojik olarak OA siddeti arttikca hastalarin
ayak agrilarinin da arttig1 ve ayak fonksiyonelliklerinin
azaldigi saptanmistir.

Sadbhawna ve ark. (21) yaptigi calismada Evre 3 ve
Evre 4 diz OA olan hastalarin ayaklarinin daha pro-
nasyonda iken Evre 0-1 ve Evre 2 diz OA olan hastala-
rin ayaklarinin nétrale yakin oldugunu bildirmistir. Sab-
dhawna ve ark.nin calismasina benzer olarak bizim
calismamizda da diz OA daha siddetli olan kisilerin
pronasyon derecesi fazla iken baslangi¢ evresindeki
hastalarin ayaklarinin nétrale daha yakin oldugu bu-
lunmustur. Al-Bayati ve ark. (4) ise radyolojik ve klinik
olarak ileri derece diz OA olan kisilerin ayak postur-
lerinin daha supinasyonda, varus dizilimi olan diz OA
hastalarin ayaklarinin ise daha pronasyonda oldugu-
nu bildirmislerdir. Calismamizda ayak pronasyonuna
bagl olarak diz OA siddeti mi daha fazla yoksa diz
OA siddetine bagli olarak ayak pronasyonu mu daha
fazla oldugu tam olarak belirlenememistir. Pronasyon
yonunde ayak durusu olan hastalarin medial kompart-
man diz OA'sI icin bir risk faktér veya sonucu olup
olmadigini belirlemek kesitsel ¢alismalar ile zor olabi-
lir. Ancak Paterson ve ark. (22) dort yil boyunca takip
ettikleri diz OA olan hastalarin unilateral veya bilateral
ayak-ayak bilegi semptomlarinin diz OA gelisiminde
bir risk faktori oldugunu bildirmislerdir.

Calismamizda ayak agrilar fazla olan hastalarin diz
OA siddetinin ve agrisinin daha fazla oldugu bulun-
mustur. Ayak agrisi ve diz agrisinin birbiri ile olan ilis-
kisi birden fazla sebepten kaynaklaniyor olabilir. Bu
sebeplerden biri; Mickle ve ark. (11)'nin belirttigi gibi,
kronik ayak agrisi olan hastalarin bu duruma bagh
olarak yuruyus paternini degistirmesi olabilir. Degisen
yurime paterni diz OA gelismesine ve diz agrilarina
sebep olabilir. Ancak diz agrisina bagli olarak yuruyus
paterninin degismesi ile ayak problemlerinin gelisebi-
lecegi de unutulmamalidir. Bu dogrultuda semptoma-
tik diz OA olan hastalarda teorik olarak diz agrisi ve
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ayak agrisi birbiri ile baglantilidir fakat bu baglantinin
yonl net degildir. Bu baglantinin yonunin tanimlana-
bilmesi icin agri lokalizasyonu ve agrinin baslangic
zamaninin kayit edilmesi klinik tablonun netlestiriime-
sinde yararl olacaktir. ikinci olarak; diiz taban veya
pes planovalgus gibi agrili ayak profillerinde tibiofemo-
ral eklemdeki rotasyon stresi artmistir (23). Artan bu
anormal stres diz ekleminde yiik tasiyan dokulara za-
rar verebilir buna bagli olarak diz ¢evresinde agriya ve
yapisal hasara neden olabilir. Ancak bazi ¢alismalar
(9,23) artan ayak pronasyonunun medial tibiofemoral
eklem kartilajinda bozulmalara sebep oldugunu gos-
terirken, diger calismalar ise ayak ve ayak bilegindeki
pronasyonun artmasinin diz eklemine binen yikin ve
agrinin azalmasi i¢in tasarlanmis kompansatuar bir
mekanizma oldugunu bildirmistir (24,25). Ugiincii se-
bep olarak, diz eklemi ve ayak bilegindeki yaygin agri
profilinin oligoartriklller ve poliartrikiler OA formunu
yansitabilecedi unutulmamalidir.

MOAA,; hastalarin ayak problemlerine bagh agri, hare-
ketlilik ve sosyal etkilesimlerindeki degisiklikleri tespit
eden hassas bir degerlendirme ydntemidir (26) Ayri-
ca MOAAnIn hastalarin ayak agrilari ile iligkili yasam
kalitelerini degerlendirmek igin kullanilan spesifik bir
yasam Kkalitesi degerlendirme parametresi oldugu da
bildirilmistir (27). Bizim ¢calismamizda da WOMAC de-
gerlendirmesinde yiiksek puan alan Evre-3 ve 4 diz
OA hastalarin MOAA puanlarinin da daha yiksek ol-
dugu gosterilmistir.

Cesitli evrelerde diz OA olan hastalarin ayaklarinin
duz tabanhk acisindan siklikla incelenmesine ragmen
(28,29) ayagin anatomik olarak ti¢ ana bélimde (ar-
ka-orta-6n) biyomekanik etkilenimlerini arastiran bir
calismaya rastlanmamistir. Calismamizda Evre 3 ve
Evre 4 diz OA olan hastalarin arka ve orta ayaklarin-
daki biyomekaniksel ve fonksiyonel degisiklikler goru-
lirken Evre 0-1 ve Evre 2 deki hastalarin orta ve arka
ayaklarinda bu degisiklikler gézlenmemistir. ileriki ¢a-
hsmalarda ise 6n ayak degerlendirmelerinin de aras-
tirmalara dahil edilmesi ile birlikte tim ayak profilinin
ve sonuclarin bildirilmesi biyomekanik dedgisikliklerin
ve tedavi yaklasimlarinin daha net tanimlanmasi aci-
sindan yararh olabilir.

Calismamizda OA siddetine gore siniflandiriimis her
grupta hemen hemen esit sayida hasta bulunmakta-
dir. Her gruptaki hastalarin yaslari, cinsiyetleri ve VKIi
de birbirine benzerdir. Gruplarin homojen olmasi ¢a-
hsmanin gucli yonlerindendir. Ayrica diger ¢alismalar-
dan farkli olarak galismamizda ayak etkilenimlerinin
degerlendirmesinde sadece API kullaniimamis olup
ayak-ayak bilegindeki degisikliklerin ayagin anatomik
bolimlerine gore ayri ayri agri, fonkisyon ve dizilimleri



degerlendirilmistir. Bu yonu ile calismamiz 6ncl bir ¢a-
lisma olup medial kompartman diz OA olan hastalarin
orta ve arka ayak etkilenimleri ayrintili olarak sunul-
mustur. Boylece diz OA evrelerine gore tedavide kul-
lanilacak olan eksternal desteklerin tasarimi, egzersiz
yaklasimlarin guncellenmesi ve ¢esitlendiriimesi agi-
sindan sonugclarimiz énemli olabilir.

Calismamizda bazi limitasyonlar bulunmaktadir.
Ayak-ayak bilegi kompleksini iki ana bolimde incele-
yerek AOFAS ile degerlendirdik. Bu degerlendirme-
lerin her evrede diz OA olan hasta icin laboratuvar
ortaminda yapilmasi ayakta meydana gelen yapisal
dedisikliklerin daha net ortaya koyulmasini saglaya-
bilirdi. Diz eklemi fonksiyonelligi kétl olan hastalarin
ayak problemleri ve ayak agrilari tanimlamasi diz
OAnin sadece lokal problemlere neden olmadigini
gostermektedir. Kisilerin kalca, bel gibi alt ekstremite
ile ilgili diger boélgelerindeki agri varligi sorgulamasinin
da yapilmasi tim alt ekstremite biyomekaniginin kap-
saml analizinin yapilmasi agisindan dnemli olabilirdi.
ileriki calismalarda hastalarin diz OA siddetine gore
farkl derecelerde olan ayak-ayak bilegindeki degisik-
liklere uygun olacak sekilde ortez tasarimlarinin ya-
pilmasi ve etkinlikleri arastirilabilir. Ayrica ayak-ayak
bileginde gorulen agri ve diger semptomlara yonelik
uygulanan egzersiz ve rehabilitasyon yaklasimlarinin
diz OA tedavi basarisina olan katkilari da arastiriima-
hdir.

Sonug

Bu calisma ile medial diz OA olan hastalarin OA siddeti
arttikga ayaklarinin daha pronasyonda, 6zellikle Evre
3 ve Evre 4 diz OA olan hastalarin arka ile orta ayak
dedisikliklerinin ve ayak agrilarinin daha fazla oldugu
g6zlemlenmistir. Hastaligin ilerlemesindeki risk faktor-
lerinin belirlenmesinde mutlaka ayak-ayak bileginin
¢ok yonli ve kapsamli degerlendirmeleri yapiimahdir.
Bununla birlikte erken evre diz OA olan hastalarin ola-
sI ayak-ayak bilegi etkilenimleriigin koruyucu yaklasim
onerilerinde bulunulmalidir.
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Oz

Giris

Kolorektal kanser (KRK), kanser 8luminidn énde ge-
len nedenlerinden biridir. Bu ¢calismanin amaci, me-
tastatik KRK hastalarinda regorafenib tedavisinin et-
kinlik ve toksisite profilini degerlendirmektir.

Gerec ve Yontem

Bu calismada tek merkezde takip edilen 25 mKRK
hastasinin retrospektif verileri incelendi. Tium has-
talarda biyolojik ajanlar olan anti-epidermal biyime
faktorl reseptort (anti-EGFR) ve anti-vaskiler endo-
telyal buytume faktorl (anti-VEGF) ile kombine olarak
veya olmaksizin 5-fluorourasil, irinotekan ve okzalip-
latin ile progresyon saptanmisti.

Bulgular

Ortanca yas 58 (dagilim 27-84) idi, ve 14 erkek ve
11 kadin vardi. Hastalar regorafenib baslangicindan
Once ortanca 3 sira sistemik tedavi aldi. En sik go-
rilen 3. veya 4. derece toksisiteler yorgunluk %20,
daire %16 ve mukozit %16 idi. Ortanca PFS 2.07 ay
(0.43-5.13) ve ortanca OS 4.14 ay (0.62-19.88) idi.
Tek degiskenli analizde hicbir faktér PFS ve OS ile
iliskili bulunmadi.

Sonug

Regorafenib, standart tedavilerdeki basarisizliktan
sonra baska tedavi secenegdi bulunmayan metastatik
KRK hastalarinda kicuk fakat énemli bir sagkalim ya-

rarl gostermektedir. Prediktif faktdrlerin olmamasiyla
birlikte toksisite profili klinik uygulamada kullaniima-
dan 6nce dikkatli bir degerlendirme yapiimalidir.

Anahtar Kelimeler: Kolorektal kanser, regorafenib,
yan etki

Abstract

Objective

Colorectal cancer (CRC) is an important cause of
cancer-related deaths. The aim of this study was to
evaluate the efficacy and toxicity profile of regorafenib
treatment in metastatic CRC patients.

Materials and Methods

This was a retrospective study of 25 mMCRC patients
from a single center. All patients had previously prog-
ressed fluorouracil, irinotecan, and oxaliplatin with
or without biologic agents such as epidermal growth
factor receptor (anti-EGFR) or vascular endothelial
growth factor receptor (anti-VEGF).

Results

The median age was 58 years (range, 27 to 84 years),
and there were 14 males and 11 females. Patients
had received a median of 3 lines of systemic therapy
before regorafenib initiation. The most common gra-
de 3 or 4 toxicities were fatigue 20%, daire 16% and
mucositis 16%. Median PFS was 2.07 months (0.43-
5.13) and median OS was 4.14 months (0.62-19.88).
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No factors were significantly associated with PFS and
OS in the univariate analysis.

Conclusion

Regorafenib shows a small but significant survival be-
nefit in patients with metastatic CRC who do not have
any further treatment options after the failure over

Introduction

Colorectal cancer is an important cause of cancer-re-
lated deaths (1). 20-30% of patients have synchro-
nous metastasis at the presentation and more than
half of them eventually developing metastatic disease
(2). Chemotherapy is important in the treatment of
metastatic colorectal cancer (mMCRC) patients. After
the introduction of chemotherapeutic agents such as
fluoropyrimidines, oxaliplatine, and irinotecan along
with vascular endothelial growth factor (VEGF) or
epidermal growth factor receptor (EGFR) pathway
inhibitors, median overall survival duration of mCRC
patients has reached approximately 30 months over
the last 20 years (3). Until September 2012, there was
no standard treatment except for these agents and
thus, regorafenib was approved by the Food and Drug
Administration (FDA) as salvage treatment for mCRC
according to the results of the international multi-
center phase 3 CORRECT study (4). Regorafenib is a
potent inhibitory activity against vascular endothelial
growth factor receptors 1-3 (VEGFR1-3), platelet-de-
rived growth factor receptor-3 (PDGFR- [3), fibroblast
growth factor receptor 1 (FGFR1) and the mutant
oncogenic kinases suc as BRAF, KIT and RET (5).
Anti-tumor effect and survival benefit of regorafenib
were previously shown in two studies, CORRECT (4)
and CONCUR (6), which were performed in mCRC
patients progressing on standard therapies. In this
study, evaluating the efficacy and toxicity profile of
regorafenib treatment in mCRC patients was aimed.

Materials and Methods

Study Design and Patient Characteristics

Totally, 25 patients receiving regorafenib monothera-
py for refractory mCRC between October 2015 and
November 2018 at the Gaziantep University Faculty
of Medicine, Oncology Department enrolled in this
study. The study was approved by the Ethics and
Clinical Research Committees of Gaziantep Univer-
sity (Decision No: 2019/108, 13.03.2019). Therapy
was given upon informed consent. The inclusion cri-
teria were: (1) confirmed by pathologically of colon
and rectum adenocarcinoma, (2) patients received
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standard therapies. Its toxicity profile along with the
absence of predictive factors suggest a careful evalu-
ation before its use in clinical practice.

Keywords: Colorectal cancer, regorafenib, toxicity

and demonstrated radiologically progression with or
unacceptable toxicity to standard systemic therapies,
which include fluoropyrimidine, oxaliplatin, irinotecan,
bevacizumab and anti-EGFR therapy (cetuximab
and panitumumab, only for RAS wild tumors). After
the failure of standard therapies, regorafenib was
initiated as a monotherapy at 160 mg daily dose for
21 days with a 28-day repeating cycle. Dose reduc-
tion was performed in cases of intolerable adverse
events (AEs). Evaluation of treatment responses
was performed every 2-3 months by positron emis-
sion tomography (PET-CT) or computed tomography
(CT) using the Response Evaluation Criteria in Solid
Tumor (RECIST) version 1.1. Adverse events (AE)
were gradeded by Common Terminology Criteria of
Adverse events version 4.0. The treatment was given
until disease progression, occuring of unacceptable
AE or patient’s refused of therapy.

Statistical Analysis

Descriptive statistics were showned as percentage
and median. The outcomes of treatment were pro-
gression-free survival (PFS), overall survival (OS), re-
sponse rates and toxicities. OS was described as the
time interval between regorafenib initiation and death
of any cause. PFS was defined as the time interval
from regorafenib initiation to disease progression or
death due to any reason. Survival analysis was per-
formed with the Kaplan-Meier Method and was com-
pared by Log-rank statistics. P value less than 0.05
was defined as statistically significant. Statistical
Package for Social Sciences version 22.0 for Win-
dows (SPSS, Inc. Chicago, IL, USA) was performed
for all statistical analyzes .

Results

Regorafenib was offered to 34 patients and in this, 25
(73.5%) patients were started treatment. Reasons for
not starting regorafenib were patient’'s request (n=7,
77.7%) and unknown (n=2, 22.2%). Patients who did
not receive regorafenib therapy were not reported.
Patient’'s baseline characteristics were showned in
Table 1. The median age was 58 years (range, 27-84
years). 14 patients were male and 11 were female.



Table 1 Baseline characteristics of patients (n:25)

Number (%)

Age-Median (range) 58 (27-84)
Gender
Female 11(44)
Male 14(56)
ECOG PS
0-1 23(92)
>1 2(8)
Co-morbidity
Yes 7(28)
No 18 (72)
Tumor sidedness
Right 7(28)
Left 15(72)
Palliative surgery
Yes 4(16)
No 21(84)
Metastasectomy
Yes 2(8)
No 23(92)
Number of organs involved
1 5(20)
>1 20 (80)
Metastasic Region
Liver 17(68)
Lung 18(72)
Lymph nodes 4(16)
Bone 3(12)
Peritoneum 4(16)
RAS mutation status
Wild-type 11 (44)
Mutant 14(56)
Prior bevacizumab
Yes 25 (100)
No 0
Prior anti-EGFR agents
Cetuximab 9(36)
Paitumumab 2 (8)
No 14 (56)
Dose reduction
Yes 10 (40)
No 15 (60)
Treatment line

3 10 (40)

4 11(44)
>5 4 (16
Response to Regorafenib
Stable 1(4)
Progression 24 (96)

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

The median performance score according to Eastern
Cooperative Oncology Group (ECOG) was 1 (range,
0 to 2). The primary site was colon in the majority of
patients (60%). The primary tumor was located on the
left side ( left colon and rectum) in 18 patients (72%).
In terms of metastasis localization, 80% of the patients
had >1 metastatic site and the most common sites of
metastasis were lung (72%), liver (68%), lymph nodes
(16%) and peritoneum (16%). The number of patients
who underwent palliative surgery and metastasecto-
my was four (16%) and two (8%), respectively.

The rates of RAS wild-type and RAS mutated tumor
were 11 (44%) and 14 (56%), respectively. B-raf mu-
tation results of patients were unknown. Of the RAS
wild-type patients, 2 were treated with panitumumab
and 9 were treated with cetuximab. All of them pa-
tients were treated with bevacizumab.

Before regorafenib treatment, patients received a me-
dian of 3 lines of systemic therapy. The initial dose
was 160 mg in all patients. Dose reduction was per-
formed in 15 (60%) patients due to grade 3-4 side ef-
fects. The median number of treatment cycles was 3
(1-5). The most common reasons for termination of
regorafenib therapy were progression of the disease
(84%) and toxicity (12%).The treatment of one patient
was still ongoing.

The most common AE of any grade were fatigue
80%, hand and foot skin reaction (HFSR) 72%, diare
60% and mucositis 60%. The most common grade 3
or 4 AE were fatigue 20%, daire 16% and mucositis
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Figure 1: Kaplan-Meier curve of progression-free survival
(Median 2.07 month, 0.43 to 5.13)
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. 16% (Table 2). None of the patients had a complete

107 ~+- Censored response and a partial response. The best treatment

LL’ response was stable disease in 1 patients; 96% ex-
perienced progression.

Regarding survival, median PFS was 2.07 months

06| (0.43 to 5.13) and median OS was 4.14 months (0.62

ILT to 19.88) for regorafenib therapy. PFS and OS curves

were showned in figure 1 and figure 2 in patients re-

4] ceiving regorafenib treatment. The OS was 41.88

months (10.38 to 133.98 months). According to uni-

L variate analysis, none of the factors were associated
[ with PFS and OS (Table 3).

-

Overall Survival

Figure 2: Kaplan-Meier curve of overall survival (Median
OS 4.14 month, 0.62 to 19.88)
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Table 2 Adverse events
Any grade (Number) Grade 3-4 (Number)

Fatigue 20 1
Hand foot skin reaction 18 5
Diare 15 4
Mucositis 15 4
Hypertension 3 0
Trombocytopenia 4 1

Table 3 Univariate analysis of progression-free survival (PFS) and overall survival (OS)

Parameters N(%) PFS p os p
Age

<65 15 (60) 2.07 0.748 3.18 0.056
>65 10 (40) 2.03 6.04

Gender

Female 11 (44) 3.02 0.070 5.78 0.831
Male 14 (56) 1.93 2.92

Co-morbidity

Yes 7 (28) 2.03 0.570 2.53 0.820
No 18 (72) 2.07 4.14

Tumor sidedness

Right 6 (24) 1.97 0.321 2.53 0.506
Left 19(76) 2.07 5.48

RAS status

wild 10 (40) 2.13 0.629 3.18 0.774
Mutant 15 (60) 1.84 5.78

Metastasis at diagnosis

Yes 12 (48) 2.07 0.743 3.18 0.549
No 13 (52) 2.03 5.48
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Discussion

The most patients with colorectal cancer develop re-
sistance to standart treatments and as a result pro-
gression of the disease occurs. Some of the patients
who have progressed after cytotoxic chemotherapy
and/or biological agent treatments have good perfor-
mance and need new treatment. Unluckily, therapy op-
tions of patients who do not respond to treatment are
limited. Several pathways exist in colorectal cancer
progression, and the tyrosine kinase signaling path-
way is one of them. Regorafenib, a small multikinase
inhibitor molecule, blocks protein kinase activities (7).

Here, it was aimed to assess the efficacy and safety
of this new kinase inhibitor, although it did not include
a representative sample. The median OS and PFS in
our study were 4.14 and 2.07 months, respectively.
These findings were comparable to those reported in
previous randomized studies. In the CORRECT and
CONCUR studies, it was reported that regorafenib
remarkably extended the duration of survival in inten-
sively pretreated mMCRC patients as against to plase-
bo. In the CORRECT study, the median OS was 6.4
months in the regorafenib group versus 5.0 months
in the plasebo (4). Subsequently, CONCUR trial re-
vealed that OS was better with regorafenib (medi-
an OS was 8.8 months versus 6.3 months in favor
of regorafenib) (6). In our experience, the OS time
was shorter in our patients than was reported in the
CORRECT and CONCUR trials. Median PFS dura-
tions for CORRECT and CONCUR trial were 1.9 and
3.2 months in the regorafenib arm, gaining only 0.2
and 1.5 months, respectively, compared to placebo
group. The median PFS in our study was similar to
that reported in CORRECT trial and lower than in the
CONCUR trial. Survival and response to treatment
are highly related to patient compliance (8,9). A re-
cent study of mCRC reported that compliance rate
was < 80% with chemotherapy regimens (10). Mul-
tiple studies have shown that cancer patients pre-
fer oral treatment rather than intravenous treatment
because of low incidence of hospital admission, ap-
plicable in home environment and problems about
intravenous administation (11). In our study, the treat-
ment compliance of our patients was poor compared
to previous publications. They were perceived as a
feeling of hopelessness and an end to end feeling if
oral treatment was started after intravenous therapy.
After than, they distrupted the treatment and did not
receive adequate therapy. The decrease in OS and
PFS values was thought to be due to this situation.
Therefore, the physicians should inform patient and
patient’s relatives about the importance of treatment
when starting oral treatment.
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The characteristics of intensivly pretreated patients in
daily practice differ from in clinical trials. In CONCUR
(6) study, the mean age was 57.5 (range 50 to 66),
and in CORRECT (4) study was 61 (range 54 to 67).
In our study, although the average age was similar,
there were younger patients, such as 27, and older
age, 84 years. This could have affected the treatment
toxicity and survival outcomes.

The biological rationale of anti-VEGF therapy post-
progression on prior the same pathway in mCRC is
a largely unexplored arena. A close look at the COR-
RECT (4) study reveals that 100% of patients had
previously received bevacizumab, while only sixty
percent received bevacizumab in the CONCUR (6)
study. In our study, all of the patients recevied bevaci-
zumab. Whether such lower use of prior bevacizum-
ab resulted in slightly improved PFS in the CONCUR
study compared with CORRECT study is a point of
debate (3.2 vs 1.9 months) (4,6). Such hypothesis
brings to focus the possibility of using regorafenib
earlier in the treatment sequencing of MCRC as it has
also been postulated in the REVERCE study with ce-
tuximab (12).

The toxicity profile of regorafenib may be severe. It
affects predominantly the skin (with hand-foot skin
reaction(HFSR) and rash), patient's general status
(fatigue and loss of appetite) and the gastrointesti-
nal (diarrhea) and cardiovascular systems, needing
both prevention and close management in everyday
clinical practice (13,14). The characteristic of these
side effects is to occur mainly during cycles 1 and 2
and to decrease over following cycles, requesting a
frequent and close monitoring especially during the
2 months (15). The most common side effects of any
grade in our cohort were fatigue (80%), HFSR (72%),
diare (60%) and mucositis (60%). HFSR, diarrhea
and mucositis were the most common grade 3-4 tox-
icities. This toxicity profile is substantially consistent
with the adverse events reported in the REBECCA
real-world cohort (16). The rate of therapy related ad-
verse events of any grade was lower in REBACCA
(80 %). This rate was 97% in CORRECT and 93% in
CONCUR study.

None of factors with predictive of PFS or OS were
founded in our patients. Analysis of the REBECCA
study demonstrated several factors associated with
shorter OS: low performans status, a shorter time be-
tween the initial diagnosis and metastasis, low initial
dose of regorafenib compared to standart dose, de-
tection of RAS mutation, presence of more than 3
metastatic sites and presence of liver metastasis (16).
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Caused by the small number of patients, these find-
ings were not supported in our study.

There were some restrictive aspects of the study. First,
retrospective design of the study was a disadvantage.
It was difficult to control the factors affecting mortality.
Therefore, it might had caused a bias in the study.
The data about toxicity profile might have missing in-
formation and for this reason there was an incomplete
identification of adverse events. Secondly, this study
was developed a single center and the number of pa-
tients was small. This might be a problem to adapt the
results to all colorectal cancer patients.

Conclusion

In patients with mCRC, palliative chemotherapy im-
proves survival, regression of symptoms and im-
proves quality of life. In case of progression to stan-
dart therapy, oncologists should be careful about the
side effect profile and degree of treatment when plan-
ning treatment. Regorafenib shows a small but signif-
icant survival benefit in patients with mCRC who do
not have any further treatment options after the failure
over standard therapies. Its toxicity profile along with
the absence of predictive factors suggest a careful
evaluation before its use in clinical practice.
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Oz

Amagc

Prostat kanseri erkeklerde en sik gorilen kanserdir.
Gleason skorlamasi (GS), transrektal ya da transpe-
ritoneal yoldan alinan biyopsi materyallerindeki glan-
duler yapilarin diferansiyasyon derecesinin 1 ile 5
arasinda puanlandiriimasi ile elde edilir. Transrektal
igne biyopsisi ve radikal prostatektomi spesmeni ara-
sindaki GS uyumu 6nemlidir. Literatirde bu uyumun
disik oldugu gosterilmistir. Calismadaki amacimiz
prostat adenokarsinom (PCA) tanisi alan hastalarin
transrektal ultrason (TRUS) biyopsi ve radikal retro-
pubik prostatektomi (RRP) sonrasi GS’leri arasindaki
uyumu degerlendirmektir.

Gerec ve Yontem

SDU Uroloji Klinigi‘nde 2015 - 2018 yillari arasinda
prostat spesifik antijen (PSA) yiksekligi (>2.5 ng/ml)
veya anormal dijital rektal muayene bulgulari nedeni
ile TRUS biyopsi yapiimis, PCA tanisi almis ve son-
rasinda RRP operasyonu olan 182 hastanin patoloji
sonuclari retrospektif olarak degerlendirildi.

Bulgular

12 kor TRUS biyopsi sonrasinda PCA tanisi alan ve
RRP yapilan 182 hastanin kayitlar retrospektif ola-
rak degerlendirildi. Hastalarin ortalama yasi 67 (49-
85) yil, preoperatif total PSA median degeri 8.28 ng/
ml (2,6-40,43) olarak saptandi. Hastalarin ortalama
prostat hacimleri 70 cc (40-130 cc ) olarak degerlendi-
rildi. Biyopsi ve RRP sonrasi elde edilen GS skorunun
100(%54,6) hastada uyumlu oldugu gézlenmistir.

Sonug

TRUS biyopsi ve RRP sonrasi elde edilen GS arasin-
da uyum sorunu devam etmektedir. Her ne kadar ve-
rilerimiz literattr ile uyumlu olsa da PCA tani ve teda-
visinde alternatif biyopsi degerlendirme yontemlerine
ihtiyag duyulmaktadir.

Anahtar Kelimeler: Prostat kanseri, gleason skoru,
biyopsi

Abstract

Objective
Prostate cancer is the most common cancer in men.
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Gleason score (GS) is the system obtained by scoring
1to 5 degrees of differentiation of glandular structures
in transrectal or transperitoneal biopsy materials. GS
compliance between transrectal needle biopsy and
radical prostatectomy specimen is important and it
has been shown that this compliance is low in many
studies. Our goal was evaluating the compliance of
the GS between transrectal ultrasound (TRUS) bi-
opsy and radical retropubic prostatectomy(RRP) in
patients with prostate adenocancer (PCA) diagnosis.

Material and Methods

The pathology results of 182 patients who had PCA
diagnosis after TRUS biopsy due to PSA elevation >
2,5 ng / ml or abnormal digital rectal examination fin-
dings and then went RRP between 2015-2018, were
evaluated retrospectively.

Giris

Prostat adenokarsinomu (PCA) erkeklerde en sik
gorulen kanser olup, akciger kanserinden sonra kan-
ser kaynakli 6lumlerin ikinci nedenidir (1). 2012 yi-
linda dinya ¢apinda toplam 1,1 milyon PCA hastasi
bildirilirken, bu say! tim kanser hastalarinin %15'ini
olusturmaktadir (2). Prostat dokusundan salgilanan,
tarama testi olarak kullanilan prostat spesifik antijen
(PSA) degerleri yiiksek tespit edilen velveya digital
rektal muayene (DRM) bulgular pozitif hastalarda
tani amaclyla transrektal ya da transperitoneal yoldan
prostat biyopsisi yapiimaktadir.

Alinan biyopsi materyallerindeki glanduler yapilarin
diferansiyasyon derecesinin 1 ile 5 arasinda puanlan-
diriimasi ile elde edilen sisteme Gleason skorlamasi
(GS)’ denir (3). Bu skorlama sistemi tani konulmasi-
nin yaninda timorin agresifligi, prognozu ve tedavi
secenekleri hakkinda karar vermemizi saglar (4).

Her ne kadar PCA degerlendiriimesinde GS énemli
yere sahip olsa da igne biyopsileri ile radikal prosta-
tektomi (RRP) materyalleri arasindaki uyum son de-
rece azdir (5). Literatirde yapilan calismalarda bu
uyumsuzluk % 41 -43 arasindadir (6). GS, kanserin
dogasini yansittigindan tutarsiz sonugclar hastalarin
gereksiz tedavi almalarina ya da cerrahi tedaviden
kir saglayabileceklerin bu sansini kaybetmelerine
neden olabilmektedir.

Bu calismada Siileyman Demirel (niversitesi (SDU)
Tip Fakultesi Uroloji Klinigimizde 2015-2018 yillari
arasinda transrektal ultrason (TRUS) esliginde alinan
prostat biyopsi GS ‘si ile RRP GS ‘si arasindaki uyu-
mun degerlendiriimesi amaglanmistir.
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Results

The records of 182 patients who had PCA diagnosis
after TRUS biopsy and had undergone RRP were
evaluated retrospectively. The median age of the pa-
tients was 67 (49-85) years, the total preoperative
PSA median value was 8.28 ng/ml(2,6-40.43 ng/ml).
The mean prostate volume was 70 cc (40-130 cc).
The GS that obtained after biopsy and RRP was com-
patible in 100 (54,6%) patients.

Conclusion

The compliance problem between TRUS biopsy and
RRP GS still continues. Although our data are consis-
tent with the literature, it is seen that we need alterna-
tive biopsy evaluation methods.

Keywords: Prostate cancer, gleason score, biopsy

Gerec ve YOontem

SDU Uroloji Kliniginde 2015 - 2018 vyillari arasinda
PSA >2.5 ng/ml veya anormal DRM bulgulari olan ve
biyopsi sonrasi PCA tanisi alip; RRP yapiimis 182
hastanin patoloji sonuclari retrospektif olarak deger-
lendirildi. Biyopsi islemi sirasinda 18 G 30 cm biyopsi
ignesi, otomatik prostat biyopsi tabancasi kullanilarak
ultrasonografi esliginde standart 12 kor TRUS biyopsi
yapildi. GS birinci ve ikinci degerler ( gleason 3+3=6)
toplanarak hesaplanmistir. PCA ile ilgili neoadjuvan
hormonoterapi tedavi alanlar degerlendirme disi bi-
rakildi. Tum hastalara RRP operasyonu yapildi. GS
karsilastirmasi International Society of Urological Pat-
hology (ISUP)'nin 2014 yili primer ve sekonder Glea-
son paternine gore belirledigi 5 Gleason grup sistemi
dogrultusunda degerlendirildi (7).

Grup 1 (Gleason grade 3+3)
Grup 2 (Gleason grade 3+4)
Grup 3 (Gleason grade 4+3)
Grup 4 (Gleason grade 4+4, 3+5 veya 5+3)
Grup 5 (Gleason grade 4+5, 5+4 veya 5+5)

Tum hastalara TRUS biyopsiyi takiben 4-8 hafta ice-
risinde RRP yapildi. Bir prognostik gruptan digerine
gecis degerlendirildi. istatistiksel ydntem olarak orta-
lama ve ortanca degerler kullanildi.

Bulgular

12 kor TRUS biyopsi sonrasinda PCA tanisi konulan
ve RRP yapilan 182 hastanin kayitlari retrospektif
olarak degerlendirildi. Hastalarin ortalama yasi 67
(49-85), preoperatif PSA ortanca degeri 8.28 ng/ml
(2,6-40.43 ng/dl) olarak saptandi. Ortalama prostat



hacmi 70 cc (40-130 cc) olarak olculd.

Biyopsi GS ile RRP GS arasindaki uyuma bakildi-
ginda 104 (%57,1) hastanin preoperatif belirlenen
GS skoru ile RRP skorunun uyumlu oldugu gézlendi.
Biyopsi GS; grup 1 olarak evrelendirilen 112 hasta-
dan 38‘inin (%33,6) RRP sonrasi grup 2'ye, 6'sinin
(%5,3) grup 3’ e yukseldigi saptandi. Biyopsi GS grup
1 olan 68 (%60,1) hastanin prognostik grubunda de-
gisiklik olmadi.

Biyopsi GS'si grup 2 olan 36 hastanin RRP sonrasi
GS' sinin, 5 (%13,8) ‘inde grup 1, 7 (%19,4) hasta-
da grup 3, 1 (%2,3) hastada grup 4 olarak degisiklik
gOsterdigi tespit edildi. 23 (%63,8) hastanin ise preo-
peratif ve posteoperatif gruplamasi arasinda fark goz-
lenmedi.

Grup 3 olarak preoperatif GS belirlenen 18 hastanin
RRP sonrasi GS ‘lerine bakildiginda, bir (%5,5) hasta
grup 1, 5 (%27,7) hasta grup 2, 2 (%11,1) hasta grup
4, 3 (%16,6) hasta grup 5 olarak degisiklik gosterdi.
Biyopsi GS grup 3 olan 7 (%38,8) hastanin gruplama-
sinda degisiklik olmadi.

Biyopsi GS grup 4 olan 12 hastanin RRP sonrasi
GS’si 5 (%41,6 ) hastada grup 3, 1 (%8,3) hastada
grup 2, 2 (%16,6) hastada grup 5 olarak degisiklik
gosterdi. Hastalarin 4 (%33,3)'niin grubu ayni kald!.

Biyopsi ile RRP GS arasindaki degisim

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Son olarak preoperatif GS grup 5 olarak belirlenen 4
hastadan 2 (%50) ‘sinin RRP sonrasi GS’sinin degis-
medigi, 2 (%50) hastanin ise grup 3 olarak degistigi
belirlendi.

Bu sonuclara gore grup 1 hastalarda RRP sonrasi GS
uyumunun %60,1 ile en yuksek, grup 4 hastalarda ise
% 33,3 ile en dusuk oldugu goriuldi. 59 (%32,2 ) has-
tada preoperatif GS’ nin RRP sonrasi GS* den diisuk,
19 (%10,3) hastada ise biyopsi GS’ nin yuksek olarak
gruplandinidigi tespit edildi. (Tablo.1)

Tum gruplar arasinda biyopsi GS ile PSA degerleri
arasindaki iliski degerlendirildiginde 59 (%32,2) has-
tanin RRP sonrasi GS'sinin yukseldigi belirlendi. Pos-
toperatif GS degisikligi gosteren 10 (%16,9) hastanin
en az iki ISUP grubu birden yikseldigi gozlendi. Bu
hastalarda PSA ortalamasi 7,42 ng/dl ‘dir. PSA'sI bu
degerin Ustindeki hastalarin GS degisiklikleri daha
agresif seyir gostermektedir. (Tablo.2)

Biyopsi GS ile prostat boyutlari arasindaki iliskiye ba-
kildiginda, ortalama prostat hacmi 50 cc ve Uzerinde
olan hastalarin RRP sonrasi GS’sinin daha Ust grupta
siniflandigr gozlendi (Tablo.3). RRP sonrasi GS di-
sus gosteren 19 ( %10,3) hastanin ortalama prostat
hacmi 80 cc olarak hesaplandi. Bu veriler literaturle
uyumlu olmasina ragmen istatistiksel olarak anlaml
bulunmadi (Tablo.4)

: GS: gleason skoru; RRP: radikal prostatektomi

- - RRP GS
BiYOPSi GS
GRUP 1 GRUP 2 GRUP 3 GRUP4 | GRUP5
GRUP 1 112 68 38 6
GRUP 2 36 23 7
GRUP 3 18 5 7
GRUP 4 12 1 5
GRUP 5 4 2
Tablo 2 Biyopsi GS ile RRP GS arasinda >1 ISUP farki olan hasta sayilari
6 Hasta
GRUP 1 3333333333333 GRUP 3
1 Hasta
GRUP 2 3333333333333 GRUP 4
3 Hasta
GRUP 3 3333333333333 GRUP 5
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Tablo 3 ISUP artisi gésteren hastalarin gruplara gore ortalama prostat hacimleri

BiYOPSI GS PROSTAT HACIMLERI ORTALAMA | RRP GS DEGisiMi HASTA SAYISI (n)
GRUP 1 40 cc 44

GRUP 2 48 cc

GRUP 3 55 cc

GRUP 4 80 cc

TOTAL 50 cc 59

Tablo 4 ISUP azalisi gosteren hastalarin gruplara gore ortalama prostat hacimleri

BiYOPSI GS PROSTAT HACIMLERiI ORTALAMA | RRP GS DEGIiSiMi HASTA SAYISI (n)
GRUP 2 30 cc 5
GRUP 3 44 cc 6
GRUP 4 70 cc 6
GRUP 5 110 cc 2
TOTAL 80 cc 19
Tartisma yuksek dereceli oldugu rapor edilmistir (17-18). 20

PCA tedavi karari ve prognozun éngorilmesinde GS
en yaygin kullanilan yontemdir (8). Bu nedenle TRUS
biyopsiler ile belirlenen GS’ nin tam ve hatasiz olmasi
gerekmektedir. Buna ragmen biyopsiler ile RRP son-
rasi GS’leri arasinda uyumsuzluk oldugunu gosteren
¢ok sayida yayin mevcuttur (9). Literattrde biyopsi ile
RRP GS uyumsuzlugu %24-50 arasinda bildirilmistir
(10-11).

Biyopsilerde dusuk GS belirleme yiiksek GS belirle-
meye gore daha sik rastlanan bir durumdur. Yapilan
calismalarin sonuglarina gére RRP sonrasi evre artisi
%36-%48 arasinda bildirilmistir (12, 15). Diger aci-
dan literattirde prostat biyopsisi sonrasi patolojik de-
gerlendirmede evre dususu ise %15-17 olarak rapor
edilmistir (13). Bizim verilerimize bakildiginda sonuc-
larimiz evre artisinda % 32,2 (182 hastanin 59 ‘u),
evre disustinde % 10,3 (19 hasta ) ile literatirden
daha iyidir.

Biyopsi ile RRP arasindaki GS artigi ileri yas, yuksek
PSA, dusuk prostat hacmi gibi pek cok parametre
ile iliskilendirilmistir. Yilksek PSA degeri ile GS artisi
arasinda anlamli iliski oldugunu gésteren ve ya aksini
belirten pek cok calisma vardir (16). Prostat hacmi
ile GS artisi arasindaki iligkiyi arastiran calismalarda
kuguk hacimli prostatlarda tumérin daha agresif ve
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cc ve altinda olan prostatlarda agresif seyrin 50 cc
ve Uzerinde olan prostatlara gore daha fazla oldugu
belirtilmistir (21).

Bizim calismamizda GS artis gosteren hastalarin or-
talama prostat hacmi 50 cc olarak 6lguldu. Tersine GS
dusus gosterenlerin ise ortalama hacmi 80 cc olarak
Olclldd. Prostat hacmi ile agresiflik ve gleason dere-
cesi arasinda istatistiksel anlamli fark gézlenmedi.

TRUS biyopsi ile RRP GS arasinda farka sebep olan
bir diger faktor de patologun deneyimidir. Yapilan bir
calismada farkli patologlar tarafindan yeniden deger-
lendirilen RRP materyallerinin %50’ sinde GS artisi
goOrualmastar (19). Merkezimizde prostat dokusu ince-
lemeleri deneyimli Gropatologlar tarafindan yapiimak-
tadir.

PSAile GS arasindaki uyum ¢alismalar arasinda fark-
ik gdstermektedir. Bazi calismalarda yuksek PSA
degeri ile GS artisi arasinda iliski varken; aksini gos-
teren analizlerde s6z konusudur (15). Bizim calisma-
mizda PSA 7,42 ng/ dl ve Uzerindeki hastalarda GS
artisinin daha fazla oldugu degerlendirilmistir.

Divrik ve ark, biyopsi kor sayisi arttirilmasinin GS ar-
tisina olan etkisini arastirdiklari bir calismada daha
fazla kor sayisinin evreleme hatasini 6énleyebilecegini



bildirmistir (20). Bizim ¢calismamizda TRUS biyopsi ile
RRP GS arasinda %45.4 uyumsuzluk olup bu veri lite-
ratir ile uyumlu olarak gozlenmistir. Calismaya dahil
edilen hastalarda standart olarak TRUS esliginde 12
kor biyopsi alinmistir. Klinigimizde biyopsi kor sayisi,
endikasyon dahilinde re-biyopsi karari alinan hasta-
larda arttiriimaktadir. Her ne kadar verilerimiz literatur
ile uyumlu goérunse de alinan kor sayisinin artirilmasi
veya son yillarda oldukca popdilerlik kazanan multipa-
rametrik prostat MRI ile timérli dokunun belirlenmesi
sonrasinda spesifik olarak bu alana odaklanmasi gibi
alternatiflerin  klinigimizce degerlendiriimesi gerek-
mektedir. Yine prostat MR-targeted biyopsi ile disik
riskli hastalarda gereksiz tani ve tedavinin 6niine ge-
¢ebilecegdi bildirilmektedir (22).

Sonug

Prostat biyopsisi, gerek MRI esliginde gerekse ultra-
son esliginde, halen PCA tanisi konulmasinda altin
standarttir. Alinan biyopsi materyallerinde GS dogru
yapilarak PCA’ nin evresinin net olarak belirlenebil-
mesi hastalarin tedavi planlarini yonetecek temel un-
surlardan biridir.
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Oz

Amag

Bu calismanin amaci, enjekte edilebilen trombositten
zengin fibrinin (i-PRF) eroziv oral liken planus (EOLP)
lezyonlari uzerindeki klinik etkisini degerlendirmek ve
kortikosteroid tedavisi ile karsilastirmaktir.

Gerec ve Yontem

Yanak mukozasinda ¢ift tarafli EOLP bulunan 13 sis-
temik saghkli hastanin yanak mukozalarinin bir tara-
fina i-PRF, diger tarafina intralezyonel kortikosteroid
enjeksiyonu yapilmistir. Enjeksiyonlar 15 giin araya
4 seans tekrarlanmistir. Stibjektif degerlendirme belir-
teci olarak gorsel analog skala (VAS), objektif deger-
lendirme belirteci olarak Thongprasom skorlari kulla-
nilmistir. Skorlamalar tedaviden 6nce, son enjeksiyon
seansindan hemen sonra, tedavi sonrasi 1. ay ve
tedavi sonrasi 2. ay kontrol seanslarinda yapilmistir.

Bulgular
Gruplar arasi karsilastirmada, baslangi¢ ve kontrol
seanslarinda VAS-Agri, VAS-Memnuniyet ve Thon-

gprasom skorlarinda istatistiksel olarak anlamli bir
fark bulunamamistir. Grup i¢i karsilastirmalarda, bas-
langi¢c ve 2. ay kontrol seanslari karsilastirildiginda
hem i-PRF grubunda hem de kortikosteroid grubunda
VAS-Agri ve Thongprasom skorlarinin ortalama de-
gerlerinde istatistiksel olarak anlamli bir dusts goru-
lurken (p<0,001), VAS-Memnuniyet skorlarinin ortala-
masinda istatistiksel olarak anlamli bir artis (p<0,001)
g0Ozlenmigtir.

Sonug

Bu pilot ¢alisma, i-PRF enjeksiyonunun EOLP lezyon-
larin tedavisinde altin standart kabul edilen kortikoste-
roid enjeksiyonuna benzer derecede etkili olabilecegi-
ni gostermigtir.

Anahtar Kelimeler: Kortikosteroid, Liken Planus,
Mukoza, Trombositten Zengin Fibrin

Abstract

Objective
The purpose of this study was to evaluate the clinical
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effect of injectable platelet-rich fibrin (i-PRF) at ero-
sive oral lichen planus (EOLP) lesions and compare
with corticosteroid therapy.

Material and Methods

In 13 systemically healthy patients with bilateral EOLP
in the buccal mucosa, i-PRF was injected on one side
of the buccal mucosa and intralesional corticosteroid
injection on the other side. The injections were repe-
ated 4 sessions with 15 days interval. Visual analog
scale (VAS) was used as subjective evaluation mar-
ker and Thongprasom scale were used as objective
evaluation marker. Scores were performed before the
treatment, immediately after the last injection sessi-
on, at 1st month post-treatment and at 2nd months
post-treatment control sessions.

Results
In the comparison between the groups, no statistical-
ly significant difference was found in the VAS-Pain,

Giris

Liken planus, poptilasyonun % 0,1 ila % 4'Unu etki-
leyen kronik inflamatuvar mukokutandz bir hastaliktir
(1). Kutan6z lezyonlu hastalarin % 70 ila % 77'sinde
oral lezyonlar gorulmektedir (2). Oral liken planuslu
(OLP) hastalarin cogunda tipik olarak bukkal/ lingual
mukoza veya disetinde asemptomatik beyaz lekeler
vardir. Bununla birlikte, cok sayida hastada yeme,
konusma, yutma ve dis temizligi gibi fonksiyonlar es-
nasinda agrih semptomlara yol acan eroziv veya Ul-
seratif lezyonlar bulunmaktadir (3, 4). OLP’un eroziv
formlarinda amag, hastanin agrisini hafifletmek ve
lezyonlari ortadan kaldirmaktir (5, 6). Kortikosteroid-
ler, immunsupresifler (siklosporin ve takrolimus), topi-
kal veya sistemik retinoidler, antifungal ilaglar ve oral
metronidazoller tedavi amaciyla kullaniimaktadir (5,
6). Farmakolojik tedavi yontemlerine ek olarak; diyot
lazer ile biyostimulasyon, metilen mavisi esash fotodi-
namik terapi, fotokemoterapi tedavi sekli olan PUVA
(psolaren ve ultraviyole A) terapisi de yapilabilmekte-
dir (7, 8). OLP tedavisinde genis bir topikal ve siste-
mik tedavi yelpazesi bulunmaktadir (9). Ancak, inatcl
lezyonlarin varliginda altin standart tedavi protokoli
olarak lezyon ici ve/veya sistemik kortikosteroid (pred-
nizolon, deflazacort) uygulamalari tercih edilmektedir.
Guvenli bir uygulama olmasina karsin intralezyonel
kortikosterid enjeksiyonunun atrofi, hipopigmentas-
yon, agri, kanama, Ulserasyon, sekonder enfeksiyon,
perilezyonel lineer atrofi ve hipopigmentasyon, aler-
jik reaksiyon, kalsifikasyon ve granilom olusumu gibi
yan etkileri bulunmaktadir (10).
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VAS-Satisfaction and Thongprasom scores at the
baseline and control sessions. In intragroup compari-
sons between the baseline and 2nd months post-tre-
atment control sessions, a statistically significant were
showed decrease in the mean values of VAS-Pain
and Thongprasom scores (p<0,001), while a statisti-
cally significant increase was observed in the mean
VAS-Satisfaction scores (p<0,001) in both groups

Conclusion

This pilot study showed that i-PRF infection could be
as effective as corticosteroid injection, the gold stan-
dard in the treatment of EOLP lesions.

Keywords: Corticosteroid, Lichen Planus, Mucosa,
Platelet Rich Fibrine

*Bu c¢alisma, Europerio9 Rai, Amsterdam kongresin-
de poster sunumu olarak sunulmustur.’

Cam icermeyen tupe alinan vendz kanin 700 rpm’ de
3 dk santrifujuyle PRF’nin enjekte edilebilen sekli elde
edilmistir (11). Dusuk hizh santrifijleme konseptinin
yara iyilesmesinde ana rolleri olan |6kositleri, trom-
bositleri ve bluylume faktorlerini artirarak ve rejene-
rasyon sirecini iyilestirerek hicre-hicre iletisimini
etkiledigi bildirilmistir (12). Dustk hizli santrifijleme
konseptine gore hazirlanmis olan i-PRF’nin trombo-
sitler, I6kositler ve buyume faktorlerince zengin olma-
SI rejenerasyon ve yara iyilesme sireci i¢in 6nemli bir
avantaj saglayabilir (13).

Calismamizin amaci, inat¢i bilateral eroziv oral liken
planus (EOLP) bulunan bireylerde kortikosteroidlere
alternatif bir tedavi yontemi olarak, i-PRF’nin etkisinin
degerlendirilmesidir.

Gerec ve Yontem

Calismamiza Haziran 2017-2018 yillari arasinda Bez-
mialem Vakif Universitesi Dishekimligi Fakiiltesi Peri-
odontoloji Anabilim Dali klinigine basvuran, histopa-
tolojik olarak eroziv oral liken planus tanisi konmus
13 hasta dahil edilmistir. Calismamiz, revize edilmis
Helsinki Deklarasyonuna uygun olarak yapilimis ve
bilimsel etik uygunlugu Bezmialem Vakif Universitesi
Klinik Arastirmalar Etik Kurulu Baskanligi'nin 2017-48
sayill karariyla onaylanmistir. Calismaya dahil edilen
hastalara ¢calismanin 6nemi, amaci ve nasil yapilaca-
g1 hakkinda yazili ve s6zlu bilgi verilerek, imzali go-
nalli onam formlari alinmistir.



Sistemik hastaligi olmayan (diabet, epilepsi, cushing
sendromu vb.), pthtilasma bozukluklari bulunmayan,
periodontal durumu etkileyen ilag kullanmamis, gebe-
lik ya da emzirme durumu olmayan, sigara icmeyen,
kan yoluyla bulasabilecek hastali§i bulunmayan, in-
sizyonel biyopsi sonucunda cift tarafli EOLP tanisi al-
mis bireyler calismaya dahil edilmistir. Uyum problemi
olan, 18 yas alti bireyler, kan sulandirici ila¢ kullanan,
psikiyatrik problemleri olan (manik depresyon gibi),
histolojik sonucu displazi i¢eren, likenoid reaksiyona
neden olan ilag kullanmis hastalar ¢alisma disi bira-
kilmistir.

Butun islemlerden 6nce her hastadan icin 20 ml'lik en-
jektore tek seferde vendz kan alinmis, zaman kaybet-
meden icerisinde pihtilastirici ve aktivatér olmayan iki
adet i-PRF tupUne 10’ar ml olacak sekilde ayriimis ve
700 rpm’de 3 dakika santriftj (Choukroun PRF Duo
Centrifuge Process for PRF, Nice, France ) edilmigtir.
Elde edilen i-PRF’ler 21 gauge’luk enjektor igneleri-
nin yardimiyla 2.5 cc’lik dental enjektdrlere gekilmigtir.
i-PRF cekilen dental enjektorlerdeki 21 gauge’luk ug-
lar ¢ikarilip, 27 gauge buyuklugindeki dental enjektor
igne uglan takilarak, i-PRF’ler kullanima hazir hale
getirilmigtir.

Arastirmamiz bolinmus agiz olarak dizayn edilmis ran-
domize kontrolli ¢ift kbr prospektif bir pilot calismadir.
Hastalarin eroziv liken planus bdlgesine isleme bas-
lamadan %20 benzokain iceren topikal anestezik jel
(VISION Pat Gel, Anadolu Dis Deposu) uygulanmistir.

i-PRF Grubu: islemden hemen 6nce hazirlanan i-PRF
lezyon c¢evresinde dort farkll noktadan submukozaya
enjekte edildi.

Kortikosteroid Grubu: Her seansta 0.2 cc depo-korti-
kosteroid metilprednizolon asetat (40 mg Depo-med-
rol flakon,Eczacibagsi) lezyonlu bdlgenin dort farkl
noktasindan yardimiyla submukozaya enjekte edildi.
EOLP lezyonu olan bdlgede dort farkll noktadan en-
jeksiyon Pinas ve ark.’nin belirttigi sekilde yapilmis-
tir (14). Hastalarimiza 15 giin arayla toplam 4 seans
i-PRF ve kortikosteroid enjeksiyonu uygulanmistir.
Tedaviye verilen cevap lezyon buyuklugine ve agri
bulgusuna gore olculmustr.

Objektif degerlendirme icin Thongprasom siniflan-
dirmasi, stbjektif degerlendirme icin VAS tercih edil-
mistir. Objektif degerlendirme tedaviye baslamadan
hemen dnce ve son enjeksiyondan sonra 2. ay kont-
roliinde, slibjektif degerlendirmeler tedaviye baslama-
dan hemen 6nce, son enjeksiyon seansindan hemen
sonra, 1. ay kontrol seansinda ve 2. ay kontrol sean-
sinda yapildi.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Liken planus lezyonlarini tirtine ve biyukltigune gore
siniflandirmak amaciyla Thongprasom ve ark.'nin be-
lirledigi siniflama kullaniimistir (15).

Skor 0: Lezyon yok

Skor 1: Sadece beyaz cizgi

Skor 2: 1 cm?den kiiglk eritamatdz alanh beyaz cizgi
Skor 3: 1 cm?den biyiik eritamatdz alanh beyaz cizgi
Skor 4: 1 cm?den kiiguk eroziv alanli beyaz ¢izgi
Skor 5: 1 cm?den buylk eroziv alanl beyaz ¢izgi

Hastalarin agrilarinin ve  memnuniyetlerinin deger-
lendirilmesinde gorsel analog skala (VAS) kullanildi.
Agri skalasinin (16) 0 ucunda hig sikayetin olmadigi,
100 ucunda olabilecek en siddetli sikayet yazarken;
memnuniyet skalasinin 0 ucunda hi¢ memnuniyetin
olmadigi, 100 ucunda ise mikemmel yazan skalalar
kullaniimistir. 100 birimlik bir gizelge Uzerinde hasta-
nin sikayetini ve memnuniyet derecesini kendisinin
degerlendirmesi istenmistir.(17)

Sag ve sol tarafta her iki islemin de ayni sayida ola-
bilmesi i¢in sirall numaralandiriimis opak zarflar ara-
ciligiyla kapall bir randomizasyon kullaniimistir (18).
Bilgisayar tarafindan olusturulmus bir rastgele liste
araciligiyla tahsis dizisi yaratildi ve uygulamalari (kor-
tikosteroid sag taraf ve kortikosteroid sol taraf) ice-
ren kapall opak bir zarf her hasta i¢in bagimsiz bir
arastirici (TU) tarafindan bilgisayar destekli rando-
mizasyon tablosu kullanilarak (www.randomizer.org/
Copyright © 1997-2011 by Geoffrey C. Urbaniak and
Scott Plous) rastgele iki gruba ayriimistir. ilk tedavi
seansina kadar tedaviyi yapan (ZBO)'den, tiim calis-
ma boyunca objektif ve slbjektif degerleri kaydeden
hekimden (ES), tedavi ve kontrol seanslar suresince
de hastalardan gizlenmistir.

Surekli degiskenleri tanimlamak igin tanimlayici ista-
tistikler kullaniimistir. Bagimsiz ve normal dagilima
uygunluk gostermeyen iki degiskenin karsilastirmasi
Mann Whitney U testi ile yapiimistir. Bagimh ve nor-
mal dagilima uygunluk gdstermeyen ikiden fazla de-
giskenin karsilastirmasi Friedman testi ile yapiimistir.
Friedman sonrasi anlamli ¢ikan kiyaslamalarla ikili
kiyaslamalar icin Dunn testi uygulanmistir. Bagimh
ve normal dagilima uygunluk géstermeyen iki degis-
kenin karsilastirmasi Wilcoxon Signed Ranks testi ile
yapilmistir. p <0,05 istatistiksel olarak anlamh kabul
edilmistir. Analizler IBM SPSS statistics 22.0 paket
programi ile yapilmistir.

Bulgular

Calismamiz 34-66 yaslari arasinda (ortalama yas:
49,2) 9'u kadin, 4’0 erkek olmak tzere toplam 13 has-
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Resim 1

Vaka 1

a. i-PRF uygulanan bdlge baslangi¢ seansi klinik gérinuma
b. i-PRF uygulanan boélge 2. ay kontrol seansi klinik gori-
nimu

c. Kortikosteroid uygulanan bolge baslangi¢ seansi klinik
goéranumi

d. Kortikosteroid uygulanan bolge 2. ay kontrol seansi klinik
goéranumdi

Resim 2
Vaka 2
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Resim 3
Vaka 3

ta ile gerceklestiriimistir. Tedavi siirecinde ve kontrol
seanslarinda herhangi bir fungal enfeksiyon gortlme-
mistir.

i-PRF grubunda 13 hastadan 7 tanesi agri sikayetle-
rinin tamamen ortadan kalktigini, 6 hasta ise agri sid-
detinin azaldigini bildirmistir. Kortikosteroid grubunda
ise 13 hastadan 4 tanesinde sikayetler kaybolurken
9 tanesinde sikayetlerin azaldigi belirlenmistir. Calis-
manin baslangicinda, uygulama sonrasinda, 1. ay ve
2. ay kontrol seanslarinda VAS- Agri ve VAS-Memnu-
niyet degerleri gruplar arasinda degerlendirildiginde
istatistiksel olarak anlamli farklilik bulunmamaktadir
(Mann-Whitney U p>0,05) (Tablo-1 ve Tablo-2).

i-PRF ve Kortikosteroid gruplarinda VAS-Agri ve
VAS-Memnuniyet degerleri acisindan grup ici ista-
tistiksel olarak ileri derecede anlamli farklilik vardir
(Tablo-1 ve Tablo-2). VAS-Agri, VAS-Memnuniyet icin
Friedman testi kullanilmistir, i-PRF ve Kortikosteroid
gruplarinda p<0,001 bulunmustur (Tablo-1 ve Tab-
lo-2).

VAS-Agr degerlerinin baslangica gére hem 1. ayda
i-PRF (Dunn testi, p <0,05) ve hem de kortikostero-
id (Dunn testi, p<0,001) grubunda istatistiksel olarak
daha dusuk oldugu gorilmastar. 2. ay'da ise her iki
grubun baslangica (Dunn testi, p<0,001) ve 1. ay’'a
(Dunn testi, p<0,05) gore istatistiksel olarak daha du-
stk oldugu bulunmustur (Tablo-1).



VAS-Memnuniyet degerlerinin baslangica gore 1.
ayda her iki grupta da istatistiksel olarak daha ytiksek
oldugu goérilmustir (Dunn testi, p<0,001). 2. ay'da ise
yine her iki grupta ki ortalama degerlerin baslangica
(Dunn testi, p<0,001) ve 1. ay’a (Dunn testi, p <0,05)
gore istatistiksel olarak daha ylksek oldugu bulun-
mustur (Tablo-2).

Calismanin baslangicinda ve 2. ay kontrol seansin-

da Thongprasom skorlamasi gruplar arasinda deger-
lendirildiginde istatistiksel olarak anlamli farklilik bu-
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lunmamaktadir (Mann-Whitney U p>0,05) (Tablo-1).
Thongprasom skorlamasinin grup i¢i degerlendirme-
sinde hem i-PRF hem de kortikosteroid gruplarinda
c¢alismanin baslangici ile 2. ay arasinda degiskenleri
acisindan grup ici istatistiksel olarak ileri derecede
anlamli bir azalma tespit edilmistir (Wilcoxon testi,
p<0,001) (Tablo-3).

i-PRF ve Kkortikosteroid enjeksiyonu yapilan EOLP lez-
yonlarinin uygulama 6ncesi ve uygulama sonrasi 2. ay
agiz ici klinik gérunttleri Sekil-1,2 ve 3'te sunulmustur.

VAS-Agri Baslangic Uygulama sonrasi 1. ay 2. ay p
i-PRF 90(50-100) 50(10-100) 20(0-50) & 0(0-0,25) t% <0,001
Med. (Min.-Maks.)
Kortikosteroid 90(50-100) 50(10-100) 20(0-50) 10(0-50) tF <0,001
Med. (Min.-Maks.)
p* >0,05 0,960 0,920 0,614

p’Friedman (Grup ici1), pIMann-Whitney U (Gruplar arasi), Dunn testi (ikili karsilastirmalar)

t 1. ay’a gore anlamli p <0,05

¥ Baslangica gore anlamli p<0,001

§ Baslangica gore anlamli p <0,05

Tablo 2 VAS-Memnuniyet Degerlerinin Karsilastirilmasi
VAS-Memnuniyet Baslangic Uygulama Sonrasi 1. ay 2. ay P
i-PRF 25(0-70) 50(20-90) 70(40-100) £ | 90(70-100) tf | <0,001
Med. (Min.-Maks.)
Kortikosteroid 25(0-70) 50(20-90) 70(40-100) £ | 80(50-100) t+ | <0,001
Med. (Min.-Maks.)
p* >0,05 0,920 0,801 0,687

p* Friedman testi (Grup ici), pAMann-Whitney U testi (Gruplar arasi), Dunn testi (ikili karsilastirmalar)

T 1.ay’a gore anlamh p <0,05

¥ Baslangica gore anlaml p<0,001

Tablo 3 Thongrasom Skorlamasinin Karsilastiriimasi

Thongrasom Skorlamasi Baslangic 2. ay p’
i-PRF Med. (Min.-Maks.) 5(4-5) 2(0-3) <0,001
Kortikosteroid Med. (Min.-Maks.) 5(4-5) 3(0-3) <0,001
pt 0,186 >0,05

p *Wilcoxon Signed Ranks Test (Grup igi), p* Mann-Whitney U (Gruplar arasi)
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Tartisma

Kronik bir hastalik olan OLP’un 6zellikle eroziv sek-
linin tedavisinde amag¢ yan etki ve niks olusumunu
azaltarak semptomlarin gerilemesi saglamaktir (19,
20). Kortikosteroidler OLP tedavisinin temelini olus-
turmakla birlikte bazi hastalarda olumlu cevap ali-
namamaktadir (21). OLP tedavisinde kortikosteroid
kullanimina bagll bazi komplikasyonlar kandidiyozis
(22), pigmentasyon (23) ve iritasyon (24) olarak ta-
nimlanmistir. Kullanilan kortikosteroidin kuvveti art-
tikca ve tedavi siuresi uzadikca kandida enfeksiyon
riskinin arttig1 rapor edilmistir (25). Calismamiz OLP
lezyonlarinda i-PRF’in kullanildig! ilk ¢alisma olmasi
acisindan 6nem arz etmektedir.

OLP tedavi yéntemlerinden en énemlileri topikal, lez-
yon ici ve sistemik kortikosteroid uygulamalaridir (3,
15, 22, 25-30). inat¢l ve siddetli eroziv OLP tedavi-
sinde sistemik Kkortikosteroid uygulamasi gerektigi
bildirilmistir (31). Ancak sistemik kortikosteroid kulla-
niminda hipertansiyon, hiperglisemi, sivi retansiyonu,
adrenokortikal yetmezlik, gastrointestinal irritasyon
gibi komplikasyonlar gelisebilmektedir (3, 27, 32).
McCreary ve ark.'I sistemik ve topikal kortikostero-
idler kombine olarak siklikla OLP tedavisinde kulla-
nilmasina ragmen sistemik kortikosteroid tedavi so-
nuclarinin topikal kortikosteroid tedavi sonuglarindan
daha olumsuz oldugunu bildiriimislerdir (28). OLP’de
topikal kortikosteroid uygulamalarinin etkinligini opti-
mal diizeyde gosterebilmesi icin bes ila on uygulama
yapilmasi gerekmektedir. OLP lezyonlarinin hepsinde
topikal kortikosteroid ile iyilesme gorilmedigi ve uygu-
lama sikhiginin hastanin tedaviye uyumunu zorlastir-
digi bildirilmistir (25, 26, 28, 30).

Kortikosteroidler; antiproliferatif, vazokonstriktif ve
antienflamatuvar 6zelliklerinden 6turi otoimmin has-
taliklarda kullaniimaktadir. OLP tedavisinde kullani-
lan kortikosteroidlerin en 6nemli etki mekanizmasi
antienflamatuvar 6zellikleridir. OLP tedavisinde uzun
sureli etkisinden dolay! depo kortikosteroidlerin lez-
yon ici enjeksiyonunun basarili sonuglar sagladigi
bildirilmistir (33-35). Triamsinolon asetat ve metilp-
rednizolon literatiirde OLP tedavisinde intralezyonel
enjeksiyon icin kullanilan depokortikosteroidlerdir.
Antienflamatuar etkisi sirasiyla triamsinolon asetat’in
3, metilprednizolonun 5 (36) olmasi sebebiyle ¢alis-
mamizda intralezyonel uygulanacak kortikosteriod,
antienflamatuvar etkinligi daha yuksek olan metilpred-
nizolon olarak secilmigtir.

Eroziv ve atrofik OLP tedavisine yonelik calismalar-

da tedavi sonucu subjektif olarak veya tedavi sonrasi
alinan biyopsi sonuclarina gore degerlendirilmistir (3,
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15, 22, 25-30, 33-35, 37, 38). OLP kronik inflamatuvar
ve nikseden bir otoimmin rahatsizlik olmasi sebebi
ile tedavi sonrasi alinacak biyopsi yeni eroziv lezyon-
larin olusmasina neden olacagindan (3, 28) tedavi
sonrasinda biyopsi alinmamistir. Bu sebeplerden do-
lay! tedavinin sonucu subjektif olarak VAS ile objektif
olarak Thongprasom skorlamasina gore degerlendi-
rilmigtir.

Calismada agrinin ve memnuniyetin degerlendirilme-
si gorsel skala (VAS) ile yapiimistir. Agr skorlarinda
hem i-PRF hem de kortikosteroid grubunda 1. ay ve
2. ay kontrollerinde agri skorlarinda azalma olmus-
tur ve baslangic¢ agri skoruna gore istatistiksel olarak
anlamlidir. Kortikosteroid boélgesindeki VAS-Agri de-
gerindeki azalmalar daha 6nce yapiimis calismalarla
paralellik gostermektedir (15, 22, 29, 30). Kortikoste-
roid bolgesinde agrinin azalmasinin kortikosteroidin
hicreler Uzerindeki antienflamatuvar etkisine bagh
olabilecegi dusunulmektedir (39).

Kortikosteroid ve i-PRF gruplarinda Thongprasom
skorlarinda uygulama sonrasi 2. ayda baslangica
gore hem istatistiksel hem de klinik olarak édnemli bir
dusts gozlenmistir. OLP tedavisinde Kkortikosteroid
kullaniminin Thongprasom skorlarini dusurmesi, kor-
tikosteroidin l6kosit ekslidasyonlarinda azalma, fago-
sitozun inhibisyonu, granulositlerden lizozom salinimi
ve hidrolitik enzim igeren lizozomlarin membranlari-
nin stabilize etme o6zelliklerinden o6turii olabilecedi
bildirilmistir (39). Kortikosteroid uygulan bolgedeki
Thongprasom skorlarinda azalmalar daha 6nce yapil-
mis ¢alismalarla uyumluluk goéstermektedir (20, 40).

Calismamizda her iki ¢alisma grubunda da hastala-
rin memnuniyet degerlendiriimesi VAS-Memnuniyet
uygulama sonrasi 1.ay ve 2.ay kontrol seanslarinda
baslangica gore istatistiksel anlamli bir artis elde edil-
mistir. Hastalar her iki uygulama yapilan bdlgede de
sadece hafif bir yanma hissinden yakindiklarini ifade
etmislerdir. Benzer sekilde, literatirde OLP tedavisi
sirasinda yanma hissini destekleyen calismalar (19,
20) oldugu gibi, tedavi sonrasi herhangi bir olumsuz-
luk bildirmeyen calismalar (7, 41) da mevcuttur.

Kortikosteroid ve i-PRF gruplarinda; uygulama son-
rasi baslangica gore; 1. ay ve 2. ay kontrol seansla-
rinda VAS-Agri degerinde istatistiksel olarak anlaml
bir azalma, VAS-Memnuniyet degerinde anlamli bir
artma, Thongprasom skorunda ise sadece 2. ay kont-
rol degerlerinde anlamli bir azalma gorulmastur. Fa-
kat EOLP tedavisinde i-PRF kortikosteroid tedavisiy-
le benzer iyilesme gostermistir. Bu sonuglar i-PRF’in
rejenerasyonu desteklemesinden kaynaklanabilir.
Calismamiz oral lezyonlarda i-PRF’in kullanildig ilk



calisma olmasindan dolayr oral lezyonlarda birinci
jenerasyon trombosit kaynakli kan drtnleri kullani-
lan calismalarla karsilastirilabilmistir. Trombositten
zengin plazmanin OLP’den bagka bir tlserdz patoloji
turd olan pemfigus vulgaris'te kullaniimasinin trom-
bosit kaynakli blyume faktérl, transforme buyime
faktori- B, epitel blyume faktorl, fibronektin ve vas-
kiler endotel biyime faktoril gibi blyume faktorleri
yoluyla etkilenen dokunun yenilenmesini destekledigi
bildirilmistir (42). Kortikosteroid tedavisine direncli Ul-
seratif OLP hastalarinda plazmadan zengin buyime
faktorlerinin kullanildigr vaka serisinde, plazmadan
zengin blyume faktérlerinin atrofik-eroziv lezyonlarin
tedavisinde etkili oldugu bildirilmistir (14). Plazmadan
zengin buyume faktorlerinin donustirict blyime
faktori-beta gibi faktorlerin salinimi ile T lenfositleri
Uzerine etkisi olabilecegini veya interlokin-1b, interlo-
kin-6 ve timor nekrotizan faktor- a gibi sitokinlerinle-
rin salinimi ile oral keratinositlerin farkhlasmasi, pro-
liferasyonu, enflamasyonu ve apatozisi tizerine etkisi
olabilecegini belirtmislerdir (14). i-PRF ile plazmadan
zengin buytume faktorlerinden farkli olarak aktivator
(Trisodyum sulfat) gibi yabanci materyal icermeyen,
biyime faktorl ve sitokin salinimi yaparak benzer
mekanizmayla etki gdsteren tamamen otojen yapl
elde edilebilmektedir (43). Calismamizin sonucunda
i-PRF’in OLP lezyonlarinda etkili olarak Thongprasom
skorunu, VAS-AQri skorunu dusurmesi ve VAS-Mem-
nuniyet skorunu ylkseltmesindeki mekanizmanin
plazmadan zengin buyume faktorleriyle benzer oldu-
gu dusindlmektedir.

Agri esigi ve memnuniyet algisi bireyler arasinda fark-
lllik gosterdiginden ¢alismamiz bélinmis agiz olarak
planlanmis olsa da, i-PRF ve kortikosteroid enjeksiyo-
nunun muhtemel sistemik etkileri sonuglara dolayli da
olsa yansimis olabilir. Ayrica iyilesme surecinde histo-
lojik 6rnek alinamamasi sebebi ile iyilesme paternle-
rinin karsilastirilmamasi ve hasta sayisinin az olmasi
da calismamizin limitasyonlari arasindadir.

Sonug

Pilot ¢calismanin sinirlari dahilinde eroziv oral liken
planusun semptomatik tedavisi VAS-Agri, VAS-Mem-
nuniyet ve Thongprasom skorlariyla degerlendirildi-
ginde, trombosit kaynakli otojen i-PRF enjeksiyonu-
nun altin standart olarak kabul edilen kortikosteroid
tedavisine benzer derecede olumlu sonuclar saglaya-
bilecedi ve alternatif bir tedavi yontemi olarak onerile-
bilecegi dustnulmektedir.
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Oz

Amac

Bu radyo-anatomik calismada, optik sinir cerrahisi
acisindan 6nemli bir referans noktasi olmasi nedeni
ile optik strut'in morfometrik dzellikleri ile ilgili veri elde
edilmesi amaclanmistir.

Gerec ve Yontem

Tip Fakultesi Anatomi Anabilim Dali envanterinde bu-
lunan 7 adet eriskin insan kuru kafatasi bu ¢alismaya
dahil edildi. Direkt anatomik 6lcimler dijital kumpas
ve radyolojik olcumler bilgisayarli tomografi yardimi
ile elde edildi. Prekiazmatik sulkusa gore optik strut’in
konumu degerlendirildi.

Bulgular

Direkt anatomik dlgiimlerde optik strut’in uzunlugu ve
genisligi 4,53+0,74 mm ve 4,83+1,34 mm olarak bu-
lundu. Bilgisayarli tomografide ise optik strut'in uzun-
luk ve genisligi 4,13+1,27 mm ve 4,31+0,82 mm ola-
rak tespit edildi. Direkt anatomik dl¢ciim ve bilgisayarli
tomografide iki strut arasi mesafe 16,83+2,56 mm ve
15,91+1,81 mm olarak bulundu. Bilgisayarli tomogra-

fi ve direkt anatomik degerlendirmede optik strut'in 4
kuru kafada sulkal, 2 kuru kafada postsulkal ve 1 kuru
kafada asimetrik oldugu belirlendi.

Sonug¢

Optik strut'in cerrahlar agisindan bir referans noktasi
olmasi ve anteriyor klinoid proses rezeksiyonu sira-
sinda hasarlanabilecegi dikkate alindiginda, sayisal
verilerimiz optik sinir ¢evresinde yapilan cerrahi mu-
dahaleler sirasinda faydal olabilir.

Anahtar Kelimeler: Optik strut, Optik kanal, Optik si-
nir, Kuru kafa

Abstract

Objective

In this radioanatomical study, we aimed to obtain data
on the morphometric properties of the optic strut as it
is an important reference point for optic nerve surgery.

Material and Methods
Seven adult human dry skulls, present in the inven-
tory of Faculty of Medicine Department of Anatomy
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were included in this study. Direct anatomical measu-
rements were obtained with a digital caliper and ra-
diological measurements with computed tomography.
The position of the optic strut was evaluated accor-
ding to the preciasmatic sulcus.

Results

The length and width of the optic strut were 4.53 +
0.74 mm and 4.83 £ 1.34 mm in direct anatomic mea-
surements. On computed tomography, the length and
width of the optic strut were 4.13 £ 1.27 mm and 4.31
+ 0.82 mm. The distance between the two struts was
16.83 + 2.56 mm and 15.91 + 1.81 mm in direct ana-
tomic measurements and computed tomography, res-

Giris

Kraniyal ve kafa tabani cerrahi yaklasimlarinda ilgili
bblgenin anatomik referans noktalarinin iyi bilinmesi
morbidite ve mortalite oranlarinin distk olmasinda
onemli bir faktordir (1-4). Son yillarda ameliyatlarda
yuksek teknoloji ¢cok daha yogun olarak kullaniima-
sina ragmen, anatomik bilgi ve cerrahi tecriibe 6ne-
mini kaybetmemistir (3). Radyolojik degerlendirme
metodlarinin gelismesi, mikroskop ve endoskop gibi
teknolojilerin yaygin olarak cerrahi midahalelerde
kullanilmaya baslanmasi, mikro-cerrahi teknikle-
rin gelistiriimesi ile beraber bir bolgeye farkli cerrahi
yaklasim metodlari dogmustur (2, 4-10). Kafa tabani
¢ok 6nemli anatomik yapilari barindirmasi nedeniyle
yuksek cerrahi riske haiz bir bélgedir. Bolge lezyon-
larinin tedavisinde son yillarda kabul géren yaklasim
minimal invazif tekniklerin kullaniimasidir (6). Bu ba-
kimdan, lezyona yaklasimda en az sayida noral ve
vaskuler yapiy caprazlayan cerrahi koridorlarin kulla-
nilmasi amaclanmalidir.

Optik sinir gerek anteriyor trans-nazal/ trans-sfenoi-
dal endoskopik yaklasimlarda ve gerekse de lateral
kafa tabani yaklasimlarinda dikkat edilmesi gereken
onemli bir noral yapidir (3). Ayni zamanda 6nemli bir
referans noktasi olan optik kanal ve optik strut, optik
sinirin korunabilmesi ve/veya optik sinire midahale-
lerde bilinmesi gereken kemik yapilardir (4, 5, 7-10).
Dolayisiyla, bu yapilarin radyolojik olarak iyi deger-
lendirilebilmesi ve anatomik olarak varyasyonlari-
nin bilinmesi cerrahi basarida énem arz etmektedir
(4-10). Optik strut, optik sinirin inferolateral duvarini
olusturmaktadir ve prekiazmatik sulkusa gore konu-
mu goz Oniine alindiginda dort farkh tipi (presulkal,
sulkal, postsulkal ve asimetrik) oldugu bildirilmistir (3,
4, 10, 11). Calismamizda optik kanal ve onun yapitasi
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pectively. Computed tomography and direct anatomic
evaluation revealed that the optic strut was sulcal in 4
dry skulls, postsulcal in 2 dry skulls, and asymmetric
in 1 dry skull.

Conclusion

Considering the fact that optical strut is a landmark for
surgeons and may be damaged during anterior clinoid
process resection, our numerical data may be useful
during surgical applications around the optic nerve.

Keywords: Optic strut, Optic canal, Optic nerve, Dry
skulls

olan optik strut morfometrisinin radyolojik ve anato-
mik olarak incelenmesi ve bulgularin karsilastiriimasi
amaclanmistir.

Gerec ve Yontem

Bu calismada Tip Fakultesi Anatomi Anabilim Dalinda
bulunan 25 kurukafa incelendi ve tamamen saglam
olarak deg@erlendirilen 7 kurukafa calismaya dahil edil-
di. Calismada kullanilan kurukafalarin yas, cinsiyet,
iIrk ve 6lum nedenleri ile ilgili veri bulunmamaktadir.
Olciilen parametreler asagidadir (Resim 1-5).

e Optik strut uzunlugu

e Optik strut genisligi

e Optik strutin prekiyazmatik sulkusa gore konumu
(presulkal, sulkal, postsulkal, asimetrik)

e Optik kanal intrakraniyal acikliginin uzunlugu

e Optik kanal intrakraniyal acikliginin genisligi

e Optik kanal intraorbital acikhginin uzunlugu

e Optik kanal intraorbital acikhginin genisligi

« Optik kanallar arasI mesafe (iki strut arasi mesafe)

Uzunluk ve genislik gibi direkt anatomik dlgciimlerde
0,01 mm hassasiyetinde dijital kumpas kullanildi.
Radyolojik degerlendirme i¢in kurukafalar 64 kesitli to-
mografi cihazi (Aquillion 64, Toshiba Medical Systems
Tokyo, Japonya) ile tarandi. Kalinligi 0,5 mm olan ke-
sitler, aksiyel, koronal ve sagital dizlemde yeniden
bicimlendirildi. Radiant Dicom Viewer goruntileme
programi sayesinde 3 boyutlu goérintiler elde edildi.
Shapiro-Wilk testi ile sayisal verilerin normal dagilip
dagiimadigi kontrol edildi. Levene testi kullanilarak
varyans homojenligi test edildi. Direkt anatomik ve
radyolojik olcumler, t-testi kullanilarak karsilastirildi.
Istatistiksel anlamlilik icin esik degeri p <0,05 olarak
belirlendi.



Bulgular

« Direkt anatomik dlciimler ve bilgisayarli tomografi
den alinan veriler normal dagiliyordu.

 Direkt anatomik dlctimler ile bilgisayarli tomografi
Ocumleri arasinda istatistiksel olarak farkllik bulun-
madi (p>0,05).

« Direkt anatomik olctimlerde optik strut'in uzunlugu
ve genisligi sirasi ile 4,53+0,74 mm ve 4,83+1,34
mm olarak bulundu. Bilgisayarli tomografide ise optik
strut’'in uzunluk ve genisligi sirasi ile 4,13+1,27 mm ve
4,31+0,82 mm olarak tespit edildi.

 Direkt anatomik 6lcim ve bilgisayarli tomografide
iki strut arasi mesafe sirasi ile 16,83+2,56 mm ve
15,91+1,81 mm olarak bulundu.

 Direkt anatomik dlgtimlerde optik kanal intrakrani-

N

Resim 1
Optik strut'in anatomik (A) ve radyolojik (B) uzunlugu. OK:
Optik kanal, OS: Optik strut, AKP: Anteriyor klinoid proses,
HF: Hipofiz fossasi
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‘w’ » 3
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Resim 3

iki optik strut arasi anatomik (A) ve radyolojik (B) mesafe.
OK: Optik kanal, OS: Optik strut, AKP: Anteriyor klinoid pro-
ses, HF: Hipofiz fossasi

Resim 5
Optik kanal intraorbital anatomik (A) ve radyolojik (B) uzun-
luk ve genisligi. OK: Optik kanal

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

yal uzunlugu ve genisligi sirasi ile 4,67+0,59 mm ve
5,44+0,74 mm olarak bulundu. Bilgisayarli tomografi-
de ise optik kanal intrakraniyal uzunlugu ve genisligi
sirasl ile 4,72+0,89 mm ve 5,54+1,59 mm olarak tes-
pit edildi.

e Direkt anatomik dlciimlerde optik kanal intraorbi-
tal uzunlugu ve genisligi sirasi ile 5,10+0,64 mm ve
6,02+0,60 mm olarak bulundu. Bilgisayarli tomogra-
fide ise optik kanal intraorbital uzunlugu ve genisligi
sirasl ile 4,76+0,43 mm ve 5,84+0,72 mm olarak tes-
pit edildi.

« Bilgisayarli tomografi ve direkt anatomik degerlen-
dirmede optik strut'in 4 kuru kafada sulkal, 2 kuru
kafada postsulkal ve 1 kuru kafada asimetrik oldugu
belirlendi (Resim 6-8).

8

Resim 2
Optik strut'in anatomik (A) ve radyolojik (B) genisligi. OK:
Optik kanal, OS: Optik strut, AKP: Anteriyor klinoid proses,
HF: Hipofiz fossasi

Resim 4
Optik kanal intrakraniyal anatomik (A) ve radyolojik (B)
uzunluk ve genigligi. OK: Optik kanal, OS: Optik strut, AKP:
Anteriyor klinoid proses, HF: Hipofiz fossasi

TS
Y

Resim 6

Postsulkal optik strut anatomik (A) ve radyolojik (B) gorintu-
su. OK: Optik kanal, OS: Optik strut, AKP: Anteriyor klinoid
proses
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Resim 7
Sulkal optik strut anatomik (A) ve radyolojik (B) goruntisu.
OK: Optik kanal, OS: Optik strut

Tartisma

Sfenoid kemigin ala minor'unun medial ucunda bulu-
nan anterior klinoid proses, kaverndz siniis’tin tavani-
nin 6n kismina yerlesmistir (11-13). Sekli ve uzunlugu
bireysel farkhliklar gosteren bu c¢ikintinin rezeksiyo-
nu, karotid ve oftalmik anevrizmalara yaklasimda
iyi bir cerrahi gorus alani saglar (11, 14-17). Ayrica,
bu c¢ikintinin tabanindan sfenoid kemigin korpusu-
na uzanan ve optik strut olarak isimlendirilen kemik
koprindn buydk bir bélimi rezeke edilmeden, intra-
kaverndz internal karotid arter anevrizmalarina mida-
hale etmek mumkiin degildir (11, 13, 18). Ote yandan,
optik strut ile karsilastinidiginda bu bolgedeki diger
cerrahi anatomik referans noktalarinin (6rnegin, an-
terior klinoid proses veya oftalmik arter orjini) daha az
guvenilir oldugu bildiriimektedir (3, 8, 19). TUum bunlar
dikkate alindiginda optik strut ile ilgili daha fazla mor-
folojik calismaya ihtiyag oldugu agiktir.

Optik strut, prekiazmatik sulkusa olan konumuna gore
presulkal, sulkal, postsulkal ve asimetrik olmak tizere
dort gruba ayrilmaktadir. Kerr ve arkadaslari (4), 84
kurukafada yaptiklari radyo-anatomik calismada, op-
tik strut'in vakalarin %11,9'unda presulkal, %44'inde
sulkal, %29,8'inde postsulkal ve %14,3’iinde asimet-
rik oldugunu bildirmektedir. Suprasanna ve arkadas-
larinin (10), 95 hastada yaptiklari radyolojik calisma-
da, vakalarin %5,26'sinda presulkal, %54,74'inde
sulkal, %28,42'sinde postsulkal ve %11,57’sinde asi-
metrik oldugunu tespit etmislerdir. Kanellopoulou ve
arkadaslarinin (3) 84 kurukafada yaptigi bir diger ca-
lismada, optik strut'in, prekiazmatik sulkusa gore ko-
numunun, vakalarin %8,3'inde presulkal, %31'inde
sulkal, %41,7'sinde postsulkal ve %19'unde asimet-
rik oldugu belirlenmistir. Bizim ¢alismamizda ise va-
kalarin %57,14'Unde sulkal, %28,57'sinde postsulkal
ve %14,28'inde asimetrik oldugu radyoanatomik de-
gerlendirme sonucunda tespit edilmistir. Literatir ile
uyumlu olarak vakalarimizin buyuk c¢ogunlugunun
sulkal ve postsulkal ¢iktigi goralda.
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Resim 8
Asimetrik optik strut anatomik (A) ve radyolojik (B) gorunti-
su. OK: Optik kanal, OS: Optik strut

Kaverno6z sinus i¢indeki internal karotid arter anevriz-
malarina yaklasimda rezeke edilmesi nedeni ile optik
strut’in uzunluk ve geniglik gibi morfometrik 6zellikle-
rinin literattrde incelendigi gorulmektedir (4). Kerr ve
arkadaslari (4), optik strut'in uzunlugunu ve genisligini
sirasl ile 6,54+1,69 mm ve 4,23+0,67 mm olarak tes-
pit etmislerdir. Parkinson (9), optik strut'in uzunlugunu
4-8 mm araliginda ve genigligini 2,5-4 mm araligin-
da vermektedir. Bu calismada, direkt anatomik 6l-
gumlerde optik strut'in uzunlugu ve genisligi sirasi ile
4,53+0,74 mm ve 4,83+1,34 mm olarak bulunurken,
bilgisayarli tomografide sirasi ile 4,13+1,27 mm ve
4,31+0,82 mm olarak bulundu. Optik strut’in genisligi
ile ilgili calismamizdaki bulgularin literatur ile uyum-
lu oldugu belirlendi. Fakat, optik strut’in uzunlugunun
daha kisa oldugu tespit edildi.

Sonug

Optik strut'in cerrahlar agisindan bir referans nokta-
sI olmasi ve anteriyor klinoid proses rezeksiyonu si-
rasinda hasarlanabilecegi dikkate alindiginda, optik
strut'in konumu ve boyutlari ile ilgili calismamizdaki
bulgularin beyin ve sinir cerrahlari ile radyologlar agi-
sindan faydali olacagi dusincesindeyiz.
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Oz

Amacg

Zehirlenmeler diinya ¢apinda 6nemli bir tibbi, sosyal
ve ekonomik problemdir. Gelismis Ulkelerde intihar
amach ve kaza ile olan zehirlenmelerin yillik insidansi
%0.02-0.93 arasinda degismektedir ve diinyada her
yil artmaya devam etmektedir. Bu ¢alismanin amaci
intoksikasyon nedeniyle acil servislere basvuran has-
talarin demografik 6zellikleri, etyolojisi ve prognozunu
incelemek; zehirlenme etkenlerinin yillara gére degi-
simini arastirmaktir.

Gerec ve Yontem

2010-2018 tarihleri arasinda Bursa ilinde, akut zehir-
lenme nedeniyle acil servislere basvuran ve il Saglik
Mudurlugince “18/C Zehirlenme Vaka Bildirim Form-
lar” kullanilarak toplanan verilerin analizi yapildi.

Bulgular

Calismada yer alan 28281 hastanin 956,31
(n=15927) kadin, %43,69'u (n=12354) erkekti. En
sik gbzlenen zehirlenme nedeninin terapotik ilaclara
bagh oldugu gdézlenmistir (n=11243, %39,75). ikinci
sirada karbon monoksit (CO) zehirlenmesi (n=7043,
%24,90) ve Uclncl sirada ise besin zehirlenmesi
(n=4953, %17,51) yer almaktadir. Basvuru sikhg yil-
lar icinde anlamh degisim goOsteren etkenler incelen-

diginde terapdtik ilaglarla zehirlenme (p<0,001), ev
kimyasallariyla zehirlenme (p<0,001), bagimhlik ya-
pan madde zehirlenmesi (p<0,001) ve hidrokarbonlu
bilesiklere bagh zehirlenme (p<0,001) oranlarindaki
yillara gore degisim incelendiginde; diger zehirlen-
me tlrlerine gdre anlamh artis gorulmustir. Karbon
monoksit zehirlenmesi (p<0,001), besin zehirlenmesi
(p<0,001), mantar zehirlenmesi (p<0,001) ve zehirli
hayvan isirma, sokma, vb. bagli zehirlenme (p=0,003)
oranlarindaki yillara gére degisim incelendiginde ise;
diger zehirlenme turlerine gére anlamh azalis oldugu
gorulmastar.

Sonug¢
Karbonmonoksid, besin, mantar ve zehirli hayvan isir-
masina bagli zehirlenme oranlari azalirken; terapétik
ilaglar, ev kimyasallari, bagimlilik yapan madde, hid-
rokarbonlu bilesiklere bagh zehirlenme oranlari art-
mistir.

Anahtar Kelimeler: Acil Servis, Zehirlenme, Toksisite
Abstract

Objectives

Cases of poisoning constitute a globally significant

medical, social and economic problem. The annual
incidence of poisoning cases in developed countries
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with suicidal purposes or accidental intake varies in
the range of 0.02-0.93%, and it continues to increase
each year. The purpose of this study is to investigate
the demographic characteristics, etiology and progno-
sis of patients who visit emergency department due to
intoxication and examine the changes in the factors of
intoxication based on years.

Materials and Methods

This study investigated data collected in the period of
2010-2018 in Bursa city by the Provincial Directorate
of Health by using “18/C Intoxication Case Reporting
Forms” on patients who visited the emergency depart-
ments due to acute toxicity.

Results

The most frequently encountered cause of poisoning
was therapeutic medication (n=11243, 39.75%).Se-
condly carbon monoxide (CO) poisoning (n = 7043,
24.90%) and thirdly food poisoning (n =4953, 17.51%)
were found. Among the factors with significant chan-
ges in frequency through the years, it was seen that

Introduction

Cases of poisoning constitute a globally significant
medical, social and economic problem(1). The annu-
al incidence of poisoning cases in developed coun-
tries with suicidal purposes or accidental intake var-
ies in the range of 0.02-0.93%, and it continues to
increase each year (2). Epidemiological studies in
our country revealed that 0.38-5.0% of all admissions
to emergency departments consist of cases of poi-
soning (3-6).

Medication-relating poisonings usually occur as a re-
sult of attempted suicide by overdose in addition to
their usage for treatment purposes (7, 8). With the
explanation provided by Paracelsus for the first time
as a definition “all substances may be poisonous, the
thing that distinguishes a drug from poison is its dos-
age,” itis understood that several substances may act
like poison (9).

Early and appropriate intervention is the main issue
in all cases of poisoning. It was shown that cases of
poisoning have different patterns at different centers
in different countries. The purpose of this study is to
investigate the demographic characteristics, etiology
and prognosis of patients who visit emergency de-
partments due to intoxication and examine the chang-
es in the factors of intoxication based on years.
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poisoning by therapeutic drugs (p<0.001), poisoning
by household chemicals (p<0.001), addictive subs-
tance poisoning(p<0.001) and poisoning related to
hydrocarbon compounds (p<0.001) increased signi-
ficantly in comparison to other types of poisoning. On
the other hand, there were significant decreases in
comparison to other types in poisoning cases rela-
ted to carbon monoxide(CO) (p<0.001), food poiso-
ning (p<0.001), mushroom poisoning (p<0.001) and
being stung / bitten by poisonous/venomous animals
(p=0.003).

Conclusions

While the rates of poisoning cases related to CO,
food, mushrooms and poisonous/venomous animals
decreased, the rates of poisoning cases related to
therapeutic drugs, household chemicals, addictive
substances and hydrocarbon compounds increased.

Keywords: Emergency department, Poisoning, Toxi-
city

Materials And Methods

This is a retrospective study and investigated data
collected in the period of 2010-2018 in Bursa city by
the Provincial Directorate of Health by using “18/C
Intoxication Case Reporting Forms” on patients who
visited the emergency departments due to acute tox-
icity. Data were obtained on the annual distributions
of factors of poisoning, age intervals, sex and prog-
nosis-related information.Chi-square trend test was
performed to test the linear trend in the proportions.
Significance level was taken as 0=0.05. IBM SPSS
Statistics 23. 0 was used for statistical analysis.

Results

Among the 28281 patients included in the study,
56.31% (n=15927) were female, and 43.69%
(n=12354) were male.

Table-1 shows the distribution of the total cases and
cases with mortality based on causes of poisoning.
Accordingly, the most frequently encountered cause
of poisoning was therapeutic medication (n=11243,
39.75%). This was followed by carbon monoxide tox-
icity (n=7043, 24.90%) and food poisoning (n=4953,
17.51%).

Whether or not each type of poisoning changed based
on years in comparison to other types was investi-



gated(Table-2). Among the factors with significant
changes in frequency through the years, it was seen
that poisoning by therapeutic drugs (p<0.001), poi-
soning by household chemicals (p<0.001), addictive
substance poisoning (p<0.001) and poisoning related
to hydrocarbon compounds (p<0.001) increased sig-
nificantly in comparison to other types of poisoning.
On the other hand, there were significant decreases
in comparison to other types in poisoning cases re-
lated to carbon monoxide (p<0.001), food poisoning
(p<0.001), mushroom poisoning (p<0.001) and be-
ing stung / bitten by poisonous/venomous animals
(p=0.003) (Table-2).

Although there was a decreasing trend in the rates of
poisoning related to addictive substances from 2016
to 2018, considering these in comparison to the refer-
ence year of 2010, there was an increase in general.
In 2014, there were 202 cases of poisoning related
to heavy metals. However, the analysis was repeat-
ed by extracting 202 outlier values that were obtained
in 2014 due to an unnatural course of events. These
events were not included in the study due to their un-
natural status. Accordingly, after these values were
removed, no significant change was found through
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the years in the rates of poisoning cases related to
heavy metals (p=0.055).

Mortality was reported for a total of 100 cases among
the28281 cases of poisoning examined in the study.
The mortality rates showed a trend of significant de-
crease throughout the years (p<0.001) (Table-3, Fi-
gure-1).

Among all cases of poisoning, the mortality rate was
0.35% (n=100). Among the total deaths, the most fre-
qguently encountered cases were carbon monoxide
poisonings (n=80, 80%), while all other deaths were
caused by other types of poisoning (n=20, 20%).
Based on the comparisons of the mortality rates with-
in the types of poisoning, the highest rate of mortali-
ty was found in cases of bottled gas poisoning (n=2,
2.67%), followed by carbon monoxide poisoning
(n=80, 1.14%) (Table-1).

There were mortalities in 80 of the 7043carbonmon-
oxidepoisoning cases in the study. The mortality rates
related to carbonmonoxide poisoning had a significant
tendency to decrease through the years(p=0.002)
(Table-4, Figure-2).

Table 1 Frequencies of poisoning and mortality based on types of poisoning

Type of Poisoning

Total Cases n (%)

Deceased Cases n (% in total mortalities /
% in total poisonings | % based on type of
poisoning)

Therapeutic drugs

11243 (39.75)

6 (6.00 / 0.02 / 0.05)

Carbon monoxide poisoning

7043 (24.90)

80 (80.00/0.28 / 1.14)

Food poisoning

4953 (17.51)

2(2.00/0.01/0.04)

Household chemicals 1853 (6.55) 1(1.00/0.003/0.05)
Mushroom poisoning 870 (3.08) 0 (0.00/0.00/0.00)
Addictive substances 712 (2.52) 4 (4.00/0.01/0.56)
Hydrocarbon compounds 485 (1.71) 1(1.00/0.003/0.21)
Pesticides and insecticides 434 (1.53) 3(3.00/0.01/0.69)
Heavy metals 236 (0.83) 0 (0.00/0.00/0.00)
Alcohols 196 (0.69) 1(1.00/0.59/0.51)
Poisonous / venomous animal bite /sting 134 (0.47) 0 (0.00/0.00/0.00)
Gas poisoning 75 (0.27) 2(2.00/0.01/2.67)
Plants 44 (0.20) 0 (0.00/0.00/0.00)
Botulism 3(0.01) 0 (0.00/0.00/0.00)
Total 28281 (100.0) 100 (100.00/0.35/-)
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Table 2 Comparison of poisoning rates for each type of poisoning based on years

Type of 2010 2011 2012 2013 2014 | 2015 2016 | 2017 2018 p value
Poisoning
) n 1116 1358 1203 1329 1335 1408 1248 932 1314 (49.77) | <0.001
Zhe’ape“t'c %) | (29.28) | (39.59) | (33.75) | (42.93) | (38.66) | (41.68) | (43.03) | (46.39)
rugs

OR |1.000 |1583 |1230 |1816 |1522 |1.726 |1.824 | 2090 2.393

N 1185 984 1116 834 747 723 561 385 508 (19.16) <0.001
sy (%) | (31.09) | (28.69) | (31.31) | (26.94) | (21.63) | (21.40) | (19.34) | (19.16)
monoxide

OR |1.000 |0891 |1.010 |0817 |0612 |0603 |0532 |0525 0.528

n 1013 785 835 473 410 581 421 176 (8.76) | 259 (9.81) <0.001
Food (%) | (26.58) | (22.89) | (23.43) | (15.28) | (11.87) | (17.20) | (14.52)

OR |1.000 |0820 |0845 |0498 |0372 |0574 |0469 |0.265 0.300

n 94 110 134 221 195 178 316 308 297 (11.25) <0.001
Household

%) | (247) | (321) | (@376) | (7.14) | (5.65) | (5.27) | (10.90) | (15.33)
chemicals

OR |1.000 |1.310 |1545 |3.040 |2367 |2200 |4836 |7.160 5.012

n 256 52 101 66 169 83 34 30 (1.49) | 79 (2.99) <0.001
Mushrooms @) | (672) | (@52 | (283) | (213) | (489) | (246) | (1.17)

OR |1.000 |0214 |0405 |[0302 |0715 |0350 |0165 |0.211 0.428

n 6 9 9 29 197 197 157 60 (2.99) | 48 (1.82) <0.001
Addictive B

(%) | (0.16) | (026) | (0.25) | (0.94) | (571) | (5.83) | (5.41)
substances

OR | 1000 |1668 |1605 |5996 |38.369 |39.274 |36.298 | 19.523 11.744
Poisonous/ n 35 11 20 9(0.29) | 30 13 9 4 3 (0.11) <0.001
venomous %) | (092) | (0.32) | (0.56) (0.87) | (0.38) | (0.31) | (0.20)
animals OR | 1000 |0347 |0609 |0315 |0946 |0417 |0336 |0.215 0.123

n 28 52 55 53 42 93 60 49 (2.44) | 53 (2.01) <0.001
fvsiecaiboy @) | 073 |@s2) |@s4 |@ry | @22 |@75) | @07
compounds

OR | 1000 |2080 |2118 |2353 |1664 |3.825 |2854 |3378 2.768

- n 51 38 52 50 56 57 61 39 (1.94) | 30 (1.14) 0.063

Pesticidesand | o\ | (134 | (111) | (@46) | (161) |(1.62) |(169) | (2.10)
insecticides

OR | 1000 |0826 |1092 |1210 |1.215 |1.265 |1584 |1.460 0.847

n 5(0.13) | 7(0.20) | 5(0.14) | 2 (0.06) | 202 2(0.06) | 3(0.10) | 4(0.20) | 6(0.23) 0.055
Heavy metals (%) (5.85)

OR |[1.000 |1.557 |1.069 |0.492 |47.297 |0451 |0.788 | 1519 1.734

*Calculated by extracting the data for 2014.
OR: Odds ratio
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Figure 1: Plot of the odds ratios obtained as a result of comparison of martality rates based on years (OR:odds ratio)
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Figure 2: Plot of the odds ratios obtained as a result of comparison of martality rates in cases reported as carbon monoxide
poisoning based on years (OR:odds ratio)

Table 3 Comparison of mortality rates based on years

Years Deceased Living OR

2010 24 (0.63) 3787 (99.37) 1.000
2011 21 (0.61) 3409 (99.39) 0.972
2012 18 (0.51) 3546 (99.49) 0.801
2013 16 (0.52) 3080 (99.48) 0.820
2014 4(0.12) 3449 (99.88) 0.183
2015 8 (0.24) 3370 (99.76) 0.375
2016 1 (0.03) 2899 (99.97) 0.054
2017 3(0.15) 2006 (99.85) 0.236
2018 5(0.19) 2635 (99.81) 0.299

The data are expressed in the form of n (%).
OR: odds ratio

Table 4 Comparison of mortality rates in cases reported as carbon monoxide poisoning
based on years

Years Deceased Living OR

2010 19 (1.60) 1166 (98.40) 1.000
2011 17 (1.73) 967 (98.27) 1.079
2012 14 (1.25) 1102 (98.75) 0.780
2013 12 (1.44) 822 (98.56) 0.896
2014 3(0.40) 744 (99.60) 0.247
2015 7 (0.97) 716 (99.03) 0.600
2016 1(0.18) 560 (99.82) 0.110
2017 3(0.78) 382 (99.22) 0.482
2018 4 (0.79) 504 (99.21) 0.487

The data are expressed in the form of n (%).
OR: odds ratio
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Discussion

Poisoning is responsible for deaths in especially in
low-income countries. Incidence of poisoning varies
and clinical outcome of these patients is not well re-
ported. Although it is considered as a global burden,
the nature of poisoning may vary in different areas
across the world (10,11)

Previous studies found the rate of women among all
cases admitted to emergency departments for poi-
soning to be higher (5). In agreement with the litera-
ture, the rate of women among the 28281 cases that
were examined in this study was 56.41% (n=15927),
while the rate of men was 43.59% (n=12354).

The etiology of poisoning may vary based on region-
al differences. Various previous studies investigated
the factors of poisoning and reported that drug-relat-
ed poisoning had the highest rate (12, 13). Our study
also found that poisoning cases related to therapeu-
tic drugs were the most frequent ones (n=11243,
39.75%). Additionally, in our study where the data on
a period of 8 years were analyzed, it was found that
the rates of poisoning cases related to therapeutic
drugs increased significantly in comparison to other
types of poisoning cases through the years (p<0.001).

Among the other factors,carbonmonoxide had the
second highest rate(n=7043, 24.90%), while food
poisoning had the third place(n=4953, 17.51%).In a
study by Ozkose et al., the most frequently encoun-
tered factors for poisoning were in the order of drugs,
CO inhalation and foods, which was a similar result to
that in our study (5).

Where there was a general increase in the rates of
poisoning by addictive substances through the years,
this increase was more noticeable in 2013. It is be-
lieved that the reason for this increase in these years
was synthetic cannabinoids with increased usage in
our country as in the world after 2011 (14). Emergen-
cy service visits related to usage of synthetic chemi-
cals (SC) has increased in many countries since the
year 2010 (15-17). As SC are easily accessible and
inexpensive, their popularity and frequency of usage
have increased (18). Likewise, according to our find-
ings, there was a tendency for a decrease in SC us-
age starting with the year 2016. It is believed that the
legal regulation on the topic in 2015 was effective on
this decrease (19).

The study by Mert et al. reported the incidence of

poisoning-related mortality as 2.5% (3). The mortality
rate in the28281 cases of poisoning in our study was
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found as 0.35% (n=100). In our study, where the data
on eight years were examined, it was observed that
the mortality rates decreased throughout the years.
Among the total deaths in our study(n=100), the most
frequently encountered cause wascarbonmonoxide
poisoning(n=80, 80%), while the mortality rate among
the cases who were admitted due to CO poisoning
was 1.14%.

Conclusion

It is considered to be a positive development that
the rates of poisoning cases related to CO, foods,
mushrooms and poisonous/venomous animals and
the mortality rates in all cases of poisoning have
decreased. This can be related with the education-
al factors especially in media about the poisoning
mushrooms taken from mountains and the increasing
consciousness for wild animal bites. Nevertheless,
there were significant increases in cases of poisoning
related to therapeutic drugs, household chemicals,
addictive substances and hydrocarbon compounds.
In our opinion many factors contribute to this aspect
such as the psychological problems of people and
the increasing demand for addictive substances.We
believe that this study will contribute to determination
of healthcare policies by attracting attention to the
changes in the etiologies of cases of poisoning.

Limitations

The data collected by the Provincial Directorate of
Health by “18/C Intoxication Case Reporting Forms”
from patients who visited emergency departments
were obtained from this institution and analyzed. As
the unreported patients and those with missing data
due to failure in record-keeping were excluded from
the study, the number of patients that were examined
in the study was lower than the number of all cases of
poisoning in the same period.
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Oz

Amacg

Bu calismada amacimiz pulmoner tromboemboli
(PTE) suiphesiyle pulmoner BT anjiografi yapilan has-
talarda PTE pozitiflik oranini arastirmakti. Ayrica BT
anjiografide saptanan alternatif tanilarin sikhgini ve
alternatif tanilarin saptanmasinda akciger grafisinin
rolund belirlemekti.

Gerec¢ ve Yontem

Calismaya Ocak 2018- Mayis 2018 tarihleri arasinda
acil servise basvuran ve PTE stphesiyle pulmoner BT
anjiografi yapilan hastalar dahil edildi. Radyolojik ra-
por bazinda PTE negatif, PTE pozitif ve supheli olmak
Uzere hastalar ¢ gruba aynldi. PTE negatif grupta
BT anjiografi incelemeleri alternatif tanilar yoninden
iki radyolog tarafindan gozden gecirildi. Alternatif ta-
nilar konsolidasyon, kitle ve amfizem gibi hastalarin
klinik ve semptomlarini aciklayan bulgular olarak ta-
nimlandi. Akciger grafileri alternatif tanilarin saptana-
bilirligi yoninden degerlendirildi. Basvuru anindaki
semptomlar, klinik bulgular ve laboratuar bulgular
kaydedildi.

Bulgular

Ocak 2018-Mayis 2018 tarihleri arasinda toplam 683
hastaya PTE suphesiyle pulmoner BT anjiografi ya-
pilmisti. Hastalarin %6,4’'inde PTE pozitifti. PTE
saptanmayan hastalarin %65’inde klinik bulgular ve
semptomlari aciklayabilecek alternatif tanilar mev-
cuttu. En sik alternatif tanilar konsolidasyon, atelek-
tazi, amfizem ve brongektaziydi. Bu alternatif tanila-
rin %72’'si hastalarin akciger grafilerinde de izlendi.
Hastalarin %15’inde semptomlarla iligkisiz insidental
bulgular saptandi.

Sonug

Calismamizin sonucunda PTE suphesiyle uygulanan
pulmoner BT anjiografi incelemelerinde alternatif ta-
nilarin PTE tanisindan ¢ok daha yuksek bir oranda
saptandigini ve bu alternatif tanilarin biyik cogun-
lugunun ise BT'ye gerek kalmadan akciger grafisi ile
tespit edilebilecegini ortaya koyduk.

Anahtar Kelimeler: Pulmoner tromboemboli, BT an-
jiografi, akciger grafisi
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Abstract

Objective

The aim of this study was to assess diagnostic yield
of pulmonary CT angiography and analyze alternative
diagnoses in patients who underwent CT angiography
with suspected pulmonary thromboembolism (PTE).
It was also to determine the role of chest X-ray in the
detection of alternative diagnoses.

Materials and Methods

Patients who underwent pulmonary CT angiography
with suspicion PTE between January 2018-May 2018
were included in this study. On the basis of radiologi-
cal report, patients were divided into three groups as
PTE negative, PTE positive and suspicious. Pulmo-
nary CT angiography images in the PTE negative
group were reviewed by two radiologists for alternati-
ve diagnoses. Alternative diagnoses were defined as
findings related to the clinical and symptoms of pa-
tients such as consolidation, tumor, and emphysema.
Chest X-rays were evaluated for the detectability of
alternative diagnoses. Symptoms, clinical, and labo-
ratory findings were recorded.

Giris

Pulmoner tromboemboli (PTE) mortalitesi yiksek,
sik karsilasilan acil bir klinik tablodur. Kardiovaski-
ler hastaliklar icinde miyokard enfarktlisti ve inmeden
sonra G¢lncl en sik 6lim nedenidir. Semptom ve Kili-
nik bulgularin nonspesifik olmasi ve bircok kardiyo-
pulmoner hastali§i taklit edebilmesi tani ve tedaviyi
geciktirmektedir. Oysa erken tani ve tedaviyle morta-
lite belirgin olarak azalmaktadir. PTE’ nin dislanma-
sI ve ileri tani ydntemlerinin gereksiz uygulanmasini
onlemek amaciyla Wells, Modifiye Geneva gibi bircok
klinik olasilik skorlari kullaniimaktadir. Her ne kadar
geleneksel pulmoner anjiografi tanisal olarak uzun yil-
lar altin standart olarak kabul edildiyse de son yillarda
gelisen teknolojiyle birlikte yerini bilgisayarli tomografi
(BT) anjiografiye birakmistir. Yontemin PTE tanisin-
da duyarlligi ve 6zgulliga literatirde sirasiyla %83 ve
%96 olarak bildirilmistir (1). Pulmoner BT anjiografi ile
sadece pulmoner vaskiler yapilar degil ayni zaman-
da parankim, mediastinal yapilar ve plevral mesafeleri
de detayl bir sekilde degerlendirmek mumkunddr. Bu
ylizden pulmoner BT anjiografi son yillarda sadece
PTE tanisini dogrulamak ya da dislamak icin degil
PTE acisindan dusuk olasilikli grupta alternatif tani-
larin saptanabilmesi icin de siklikla kullaniimaya bas-
lanmistir. Bunun yani sira her bir pulmoner BT anji-
ografi incelemesi icin radyasyona bagli yasam boyu
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Results

A total of 683 patients underwent pulmonary CT angi-
ography. PTE was detected 6,4% of our patients. Of
the patients without PTE, 65% had alternative diagno-
ses based on imaging. The most common alternative
diagnoses were consolidation, atelectasis, emphyse-
ma, and bronchiectasis. 72% of these alternative di-
agnoses were also observed in patients' chest X-rays.
Incidental findings unrelated to symptoms were dete-
cted in 15% of the patients.

Conclusion

As a result of our study, we revealed that alternative
diagnoses in patients with suspected PTE were de-
tected at a much higher rate than PTE in pulmonary
CT angiography, and the majority of these alternative
diagnoses could be detected by chest X-ray without
the need for CT.

Keywords: Pulmonary embolism, CT angiography,
chest X-ray

malignite gelisme riski %2,76, kontrast maddeye bagl
nefropati gelisme olasiligi ise %14 olarak bildirilmis-
tir (2,3). Bu sebeple calismamizda acil serviste akut
PTE suphesiyle pulmoner BT anjiografi yapilan hasta-
larda PTE pozitiflik oraninin belirlenmesi amaclandi.
Ayrica pulmoner BT anjiografi ile saptanan alternatif
tanilarin sikhgi ve alternatif tanilarin saptanmasinda
akciger grafisinin rolt arastirildi.

Gerec ve YOontem

Calismamiz retrospektif bir calismaydi ve calisma-
ya baslamadan 6nce yerel etik kuruldan (Kecitren
Egitim ve Arastirma Hastanesi) gerekli izinler alindi
(27.06.2018 tarih ve 2012- KAEK-15/1666 no'lu ka-
rar). Calisma Helsinki Bildirgesi'ne uygun olarak ya-
pildr.

Calisma Grubu

Ocak 2018- Mayis 2018 tarihleri arasinda Atattrk
Gogus Hastaliklari ve Gogus Cerrahisi Egitim ve
Arastirma Hastanesi acil servisine basvuran ve PTE
stiphesiyle pulmoner BT anjiografi incelemesi yapi-
lan hastalarin kayitlari geriye donik olarak incelendi.
Hastane otomasyon sisteminden elde edilen bilgiler
veri kayit formuna islendi. Resmi radyoloji raporlari
bazinda hastalar PTE varhgi agisindan (dolum defekti
ya da trombiis) PTE pozitif, PTE negatif ve PTE sUp-



heli olmak tGizere 3 gruba ayrildi. Radyoloji raporlarin-
da kronik PTE tespit edilenler, hareket artefaktl ya da
vaskuler yapilarda yetersiz kontrast madde nedeniyle
degerlendirilemeyen hastalar calisma disi birakildi.

Klinik bulgular, basvuru sirasindaki semptomlar, yas
ve cinsiyet bilgileri elektronik tibbi kayitlardan elde
edildi.

Radyolojik Degerlendirme

PTE negatif olan grubun radyoloji géruntdleri iki rad-
yolog tarafindan geriye donik olarak ayri ayri deger-
lendirildi. Radyologlardan birinin 17 yil, digerinin 19
yil deneyimi vardi. Tum BT anjiografi goruntuleri is
istasyonu Uzerinde alternatif tanilar agisindan gézden
gecirildi. Birden fazla incelemesi bulunan hastalarda
ilk basvuru sirasinda elde edilen pulmoner BT anjiog-
rafiler ¢calismaya dahil edildi. Alternatif tanilar bu ¢a-
hsma icin klinik bulgular ve semptomlari agiklayacak
BT bulgularn olarak tanimlandi. Konsolidasyon, kitle,
amfizem, plevral -perikardiyal efiizyon, bronsektazi,
atelektazi, kemik fraktirleri alternatif tanilar olarak be-
lirlendi. Akciger parankimi, mediasten, plevra ve ke-
miklerde saptanan alternatif tanilar her bir hasta icin
not edildi. Alternatif tani bulunan hastalarda Akciger
grafileri alternatif tanilarin saptanabilirligi yoninden
gozden gegcirildi. Alternatif tani saptanmayan grupta
hicbir radyolojik bulgu yoksa normal kabul edildi.

Pulmoner nodul, hiler-mediastinal lenfadenopati (> 1
cm), tiroid noduilu ise insidental bulgular olarak her bir
hasta i¢in kaydedildi. Malignite saptanan hastalarda
izlenen lenfadenopatiler insidental bulgu olarak kabul
edilmedi.

iki gbzlemci arasindaki uyumsuzluklar tartisilarak uz-
lasmayla ¢ozuld.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Goriintiileme Teknigi

Tum hastalarin BT anjiografi tetkikleri 16 detektorlt BT
cihazi (Alexion 16, Toshiba Medical Systems, Japan)
ile supin pozisyonunda gercgeklestirildi. Nefes tutturu-
larak akciger apeksinden diafragmanin altina kadar
tarama yapildi. 100-120 ml kontrast madde 3-4ml/sn
infizyon hiziyla otomatik enjektdrle verildi. Kesit ka-
Inh@r 1-2 mm, rekonstriksiyon intervali 1 mm, pitch
degeri 1.43 ve rotasyon suresi 0,75 sn idi.

D-dimer Analizi

D-dimer diizeyi SYSMEX-2500 cihazi ile tirbidimetrik
yontemle o6lculdu ve esik degeri 0,5 mg/l olarak kabul
edildi.

istatistiksel Analiz

Sayisal degiskenler ortalama * standart sapma sek-
linde ifade edildi. Kategorik degiskenler ylizde (%)
olarak belirtildi. istatistiksel analizler igin IBM SPSS
Statistics version 20 (IBM Corp., Armonk, NY, USA)
istatistik programi kullanildi.

Bulgular

Ocak 2018-Mayis 2018 tarihleri arasinda calisma-
ya dahil edilme kriterlerini karsilayan 683 hasta ca-
lisma grubunu olusturdu. Hastalarin yas ortalamasi
46x14,7 yil idi. Calisma grubumuzun %56’si kadin,
%44'U erkekti. Basvuru esnasindaki ana semptomlar
nefes darligi, gogus agrisi, 6ksirik seklindeydi. De-
mografik bilgiler ve hastalarin basvuru anindaki klinik
Ozellikleri Tablo 1'de sunulmustur.

683 pulmoner BT anjiografi incelemesinin %6,4'tinde
(44/683) PTE pozitif, %93,6'sinda (446/683) PTE
negatifti. PTE saptanmayan pulmoner BT anjiografi
incelemelerinin %65’inde (291/446) hastalarin semp-

Tablo 1 Hastalarin demografik ve klinik 6zellikleri

Yas (ortalama+SD) ‘ 46+14,7
Cinsiyet, n (%)
K 382 (56)
E 301 (44)
Semptomlar, n (%)
GoOgus agrisi 355 (52)
Nefes darligi 280 (41)
Okstirtik 27 (4)
Diger 21 (3)
D-Dimer 1, n (%) 620 (96)
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tom ve sikayetlerini agiklayabilir alternatif tanilar tespit
edildi. En sik alternatif tanilar sirasiyla konsolidas-
yon, plevral eflizyon, amfizem ve bronsektaziydi. Pul-
moner BT anjiografi ile alternatif tani saptanan 291
hastanin %72'sinde bu alternatif tanilar akciger gra-
fisinde izlendi. Hastalarin ancak %6'sinda alternatif
tanilar tedavi ile sonuglandi. Hastalarin BT anjiografi
ve akciger grafilerinde saptanan bulgular Tablo 2'de
sunulmustur.

Akciger grafisinde saptanmayan ancak pulmoner BT
anjiografide izlenebilen bulgular sirasiyla perikardiyal
eflizyon, sag atriumda trombus, pulmoner hipertansi-
yon seklindeydi.

Hastalarin %20'sinde (89/446) negatif PTE ile birlik-
te mediastende, parankimde, plevrada ve kemiklerde
hicbir bulgu saptanmadi. %15'inde (67/446) saptanan
bulgular semptomlarla iligkisiz insidental bulgulardi.
Pulmoner BT anjiografide saptanan insidental bulgu-
lar Tablo 3'de sunulmustur.

Tartisma
Son yillarda gelisen BT teknolojisiyle birlikte PTE ta-

nisinda pulmoner BT anjiografi primer gorintileme
yontemi olarak siklikla kullaniimaktadir. Ventilasyon/

Anjiografide PTE ve PTE Digi Tanilar

perflizyon sintigrafisi, pulmoner anjiografi gibi refe-
rans standart yontemlerle karsilastirildiginda BT an-
jiografinin hizi ve yayginhgi yani sira PTE tanisinda
ylksek tanisal dogruluk gibi avantajlari bilinmektedir
(4). Ancak son yillarda teknigin giderek artan sayida
kullanimi saglik giderlerinin artmasi, hastalarin rad-
yasyona maruziyeti ve kontrast maddeye bagl yan
etkiler gibi sorunlari da beraberinde getirmektedir.
Literatirde pulmoner BT anjiografinin verimini yani
PTE icin pozitiflik oranini ve bu orani etkileyen fak-
torleri analiz eden cesitli calismalar yer almaktadir
(5,6). Venkatesh ve ark. tarafindan yapilan ¢calismada
dokuz yilhk periyotta PTE siphesi igin BT anjiografi
kullaniminda sturekli artis, buna karsin tanisal verim-
de azalma gosterilmistir (7). Arastirmacilar ayni za-
manda tetkik icin karar veren klinisyenin tecribesini
de degerlendirmisler ve BT anjiografi kullanim sikligi
ve tanisal verimlilik Uzerine etkisini vurgulamislardir.
Pulmoner BT anjiografinin tanisal verimliligi igin belir-
lenmis kabul edilebilir bir alt sinir olmamakla birlikte
PTE pozitiflik orani %10’ un altindaysa bir tanisal test
olmaktan ¢ok tarama testi gibi kullanildigi yonunde
endiseler bildirilmistir (8-10).

Calismamizda pulmoner BT anjiografilerin %6,4'tinde
PTE pozitift. Bu oran literatirde %6-25 olarak ra-
por edilmistir (7,10-12). Van ES ve ark. akademik bir

BT anjiografi incelemesinde saptanan PTE disindaki bulgularin sikhgi

Alternatif Tanilar (n=291) n Yizde (%)
infiltrasyon-konsolidasyon 92 31,6
Atelektazi 75 25,7
Amfizem 38 13
Bronsektazi 32 10,9
Plevral efuizyon 28 9,6
Perikardiyal efuizyon, hiatal herni, kot frakttr 26 8,9
BT:Bilgisayarli Tomografi, PTE:Pulmoner Tromboemboli

BT anjiografide saptanan insidental bulgular
insidental bulgular (n=67) n Yuzde (%)
Pulmoner noddl 36 54
Mediastinal-hiler LAP 21 31
Tiroid noduli 10 15

BT:Bilgisayarli Tomografi, PTE:Pulmoner Tromboemboli
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merkezde gerceklestirdikleri ¢calismada bu orani %19
olarak bildirmislerdir (13). Baska bir calismada ise
PTE pozitiflik orani %13,6 olarak bildiriimis ve aras-
tirmacilar bu dusiuk orani pulmoner BT anjiografinin
non-selektif kullanimina baglamislardir (14). Klinik
olasilik skorlarinin kullaniimasiyla bu oranin yikseldi-
gini gosteren ¢alismalar vardir (10,15). Richardson ve
ark.'In 7367 BT anjiografi ile yaptiklari retrospektif ¢ca-
hsmada bu skorlarin kullanimiyla PTE pozitiflik orani
%38 artmistir (15). Bizim ¢calismamizda PTE pozitiflik
orani literatirde belirtilen aralikta yer almasina rag-
men goreceli olarak bazi calismalardan disiktl. Bu
durum Klinik olasilik testlerinin merkezimizde yaygin
olarak kullaniimamasi ile agiklanabilir. Ayrica tlkemiz-
de giderek artan defansif yaklasima bagli 6zellikle acil
servislerde radyoloji kullaniminin artmasi da bir diger
etken olabilir. Ancak klinisyen arasindaki farklari, acil
servis yogunlugunu ve hastaya ait komorbidite gibi
birden fazla etkeni degerlendiren ileriye donik calis-
malara ihtiyac vardir.

Bu calismada PTE negatif grupta semptom ve Klinik
bulgulari aciklayacak radyolojik bulgular da arastirildi
ve pulmoner BT anjiografide %65 oraninda alternatif
tani saptandi. Yapilan ¢calismalarda bu oran %25-66,7
olarak rapor edilmistir (8,16,17). Van Es ve ark.’in 203
hastayla yaptigi prospektif calismada alternatif tani
orani %43 olarak bulunmustur (13). Arastirmacilar BT
anjiografinin alternatif tani saptamak igin degil yiksek
olasilikli grupta PTE tanisini dogrulamak ya da disla-
mak icin kullanilmasini dnermislerdir. Bizim ¢alisma-
mizda bu oran belirgin sekilde daha yiksekti. Ancak
bu ¢calismadan farkli olarak mediasten ve parenkime
ait bulgularla birlikte kemige ait patolojiler, semptom
ve sikayetleri agikliyorsa bizim ¢alismamizda alter-
natif bulgu olarak kabul edildi. Yine bahsedilen calis-
mada kuguk infiltrasyon alanlari saptanan hastalarda
klinik tablo detayli bir sekilde yeniden degerlendirilmis
ve bir kismi alternatif bulgu olarak kabul edilmemisti.
Sonuglar arasindaki farkllik ¢alismalarin kurgusuyla
aciklanabilir.

Calismamizda PTE negatif grupta en sik rastlanilan
radyoloji bazindaki alternatif tani konsolidasyondu ve
bunu sirasiyla atelektazi, amfizem takip etmektey-
di. Alternatif tanilarin dagihmi literatirle uyumluydu
(8,16). Alternatif tanilarin buydk bir kismi pulmoner
BT anjiografi dncesinde Kklinik ve akciger grafisi ile tani
konulabilen bulgulardi. Bununla birlikte ¢calismamizda
PTE negatifliginin yani sira higbir patolojik bulguya
rastlanmayan hastalar vardi. Sharma ve ark. da calis-
mamiza benzer sekilde %16,7 oraninda BT anjiografi-
de higbir patolojik bulguya rastlamamislardi (8). Bu da
ileri bir gérunttileme yontemine karar vermeden 6nce
akciger grafisine yeterli 6nemin verilmesi gerektigini
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disundirmektedir.

Pulmoner BT anjiografinin PTE agisindan dusuk risk-
li hastalarda bile yaygin kullanimi bu hastalarda insi-
dental bulgularin saptanma oranini arttirmistir (14).
insidental bulgular retrospektif calismalarda %15-30
oraninda rapor edilmistir (9,18). Calismamizda da li-
teratlrle benzer oranlarda insidental bulgu saptandi.
insidental bulgular nadiren klinik 6neme sahiptir ve
disuk riskli pulmoner nodiillerin bile gereksiz takibine
yol agmaktadir. insidental bulgularin takip sonuglari
arastirilarak ancak %8,6’sinin maligniteye donustugu
ortaya koyulmustur (14). insidental bulgular pulmoner
BT anjiografinin asiri kullaniminin yol actigi bir diger
sorundur. Ancak bu ¢alismanin kapsaminda insidental
bulgularin takibi ve sonuclari degerlendirilememistir.

Calismamizin kisitlamalar ise séyle siralanabilir. ilk
olarak calismamizin retrospektif kurgusu sebebiyle
klinik bilgi ve semptomlar hastane kayit sisteminden
elde edilenlerle sinirh kalmistir. Kayitlardaki eksiklik
nedeniyle hastalarin klinik olasilik skorlarinin hesap-
lanmasi mumkiin olmamstir. ikincisi, pulmoner BT
anjiografi kararini etkileyen hekim tecriibesi, istem sa-
ati, acil servis yogunlugu gibi degiskenleri degerlen-
dirme imkani olmamistir. ileriye déniik olarak planlan-
mis yeni ¢alismalara ihtiyag vardir. Bir diger kisithihk
raporlarda stpheli dolum defekti seklinde belirtilen
PTE pozitiflik oranini etkileyebilecek hastalardi. Bu
hastalarin BT anjiografi incelemeleri yeniden deger-
lendirilememisti. Ancak genis bir ¢alisma grubunda
hem tim hastalarin akciger grafilerine ulasilabilmesi
hem de radyolojik gorintulerin deneyimli iki radyolog
tarafindan yeniden gdzden gegirilmesi ¢alismamizin
gucli yonunu olusturmaktadir.

Sonug

Sonug olarak PTE siiphesinde pulmoner BT anjiog-
rafi pratikte cok sik uygulanmasina ragmen vakalarin
¢ok azinda PTE pozitiftir. Bununla birlikte alternatif
tanilara ¢ok daha sik rastlanmaktadir ki bunlarin ¢o-
guna akciger grafisi ile tani koymak mimkuindar. Kili-
nik olasilik skorlarinin yaygin olarak kullanimi ve BT
anjiografi gibi ileri tetkiklere karar vermeden 6nce ak-
ciger grafisine gereken énemin verilmesi radyasyon
maruziyeti, kontrast madde nefropatisi ve maliyet gibi
sorunlari azaltacaktir.
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Oz

Amac
Bu calismanin amaci, geng ve yasl politravma hasta-
lari arasindaki mortalite farkhhklarini degerlendirmektir.

Gerec ve Yontem

Bu calismada Ocak 2014-Aralk 2018 tarihleri ara-
sinda hastanemizde tedavi edilen politravma hasta-
larinin tim{ retrospektif olarak incelendi. 65 yasin-
dan kicuk hastalar Grup | (n = 60), 65 yas ve Usti
hastalar Grup Il (n = 60) olarak siniflandirildi. Yas,
cinsiyet, yaralanma mekanizmasi, yaralanma stiresi,
yaralanma ciddiyeti skoru (YCS), klinik éncesi hemo-
dinami, hastaneye yatis, operatif tedavi, entlibasyon
orani, yogun bakim iinitesinde (YBU) tedavi ve 1 yillik
mortalite analiz edildi. Notrofil-lenfosit orani, mono-
sit-lenfosit orani ve sistemik inflamasyon yanit indeksi
hesaplandi.

Bulgular

Grup I'de yas ortalamasi 36,6 + 13,0 (18-64), Grup
II'de 73,5 £ 7,4 (56-91) idi. Gruplar arasinda mortalite
oranlari arasinda fark yoktu. Yash politravma hasta-
lari genellikle yaz aylarinda kadin, daha distk YCS,

daha yiksek kan basinci ve dusuk enerjili yaralanma
tipinde olma egilimindedir. Grup | ve Grup II'de mor-
talite ve YCS skorlari arasinda istatistiksel olarak an-
lamli bir pozitif korelasyon bulundu. Nétrofil-lenfosit
orani, monosit-lenfosit orani ve sistemik inflamasyon
yanit indeksi skorlari agisindan yaslh ve genc politrav-
ma hastalari arasinda istatistiksel olarak anlamli bir
fark bulunmadi.

Sonug

Yasli politravma hastalari ile gen¢ hastalar arasinda
cesitli farkliliklar vardir. Yasl hasta grubundaki morta-
litenin bir¢ok sistem yaralanmasindan etkilendigi bu-
lunmustur. Bununla birlikte, bu ¢alisma geng ve yasli
politravma hastalari arasinda mortalite oranlarinda
hicbir farklilik gostermemektedir.

Anahtar Kelimeler: Yasl, mortalite, politravma
Abstract

Objective

The purpose of this study was to evaluate the diffe-

rences in mortality between young and elderly polyt-
rauma patients.
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Materials and Methods

In the present study, all consecutive polytrauma pa-
tients treated at our hospital between January 2014
and December 2018 were reviewed retrospectively.
Patients younger than 65 years old were classified
as Group | (n = 60), and patients aged 65 years and
older were classified as Group Il (n = 60). Age, gen-
der, mechanism of injury, time of injury, injury severity
score (ISS), preclinical hemodynamics, hospitaliza-
tion, operative treatment, intubation rate, intensive
care unit (ICU) treatment, and 1-year mortality were
analyzed. The neutrophil-to-lymphocyte ratio (NLR),
monocyte-to-lymphocyte ratio (MLR), and systemic
inflammation response index (SIRI) were calculated.

Results

The mean age was 36.6 £ 13.0 (18-64) years in
Group | and 73.5 £ 7.4 (56-91) years in Group II.
There was no difference in mortality rates between

Introduction

Polytrauma has always been considered a challenge
for surgeons because of difficulties that may be en-
countered during decision making, the high complica-
tion rates, and the high mortality rates (1).

Traffic accidents are considered to be the most com-
mon cause of polytrauma. In younger patients, poly-
trauma is mostly seen after high-energy injuries. How-
ever, in the elderly minor falls (<2m, <3m) are a more
common cause of polytrauma. Although injury mech-
anisms are different, they are an important cause of
morbidity and mortality in both age groups (2).

The mortality of elderly polytrauma patients is known
to be higher than that of younger polytrauma patients
(3-5). However, relatively few studies have examined
the factors that predict mortality in elderly polytrauma
patients. The majority of these studies have found only
standard predictors, such as demographic factors, inju-
ry characteristics, pre-existing medical conditions, and
physiological state on admission to hospital (3,6-9).

In the treatment of polytraumatized patients, however,
it is important to identify those who have a high risk
of mortality. Recently, some parameters, originating
from routine complete blood count (CBC), have been
identified. Among these hematology parameters, neu-
trophil-to-lymphocyte ratio (NLR), monocyte-to-lym-
phocyte ratio (MLR), and systemic inflammation
response index (SIRI) are frequently preferred pa-
rameters. However, there is no consensus regarding
hematological parameters in the literature about the
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groups. Elderly polytrauma patients tend to be fema-
le, and lower ISS and higher blood pressure, as well
as low-energy injury types, typically in the summer. A
statistically significant positive correlation was found
between mortality and ISS scores in both Group | and
Group Il. There was no statistically significant differen-
ce was found between elderly and younger polytrau-
ma patients in terms of NLR, MLR, and SIRI scores.

Conclusion

There are several differences between elderly polyt-
rauma patients and their younger counterparts. It was
found that mortality in the elderly patient group was
affected by many system injuries. However, the cur-
rent study presents no differences in mortality rates
between young and elderly polytrauma patients.

Keywords: Elderly, mortality, polytrauma

injured patients (10).

We hypothesized that, the factors affecting mortality in
elderly polytrauma patients are different from younger
patients. The purpose of this study, therefore, was to
evaluate the differences in mortality between young
and elderly polytrauma patients.

Materials and Methods

In the present study, all consecutive patients with
polytrauma treated at Ankara Numune Training and
Research Hospital between January 2014 and De-
cember 2018 were reviewed retrospectively. After
Institutional Review Board approval (E-18-2454) we
searched the hospital database for patients who had
a history of polytrauma.

Patients with polytrauma were included in the study.
Patients with incomplete data and those who presented
with no signs of life or who died in the emergency depart-
ment after presentation were excluded from the study.

Polytrauma was defined as an injury severity score
(ISS) of 16 or higher. The patients were divided into
two groups according to their ages. Patients younger
than 65 years old were classified as Group | (n = 60),
and patients aged 65 years and older were classified
as Group Il (n = 60).

Age, gender, mechanism of injury, time of injury, ISS,
hemodynamics at the presentation, hospitalization,
operative treatment, intubation rate, intensive care



unit (ICU) treatment, and 1-year mortality were an-
alyzed. Parameters originated from routine CBC on
arrival; neutrophil-to-lymphocyte ratio (NLR), and
monocyte-to-lymphocyte ratio (MLR) were calculat-
ed as ratios of lymphocyte, monocyte, and neutrophil
counts. The systemic inflammation response index
(SIRI) was calculated according to the following for-
mula: SIRI = monocyte x neutrophil/lymphocyte. Nor-
mal ranges for lymphocyte, monocyte, and neutrophil
were 0.9-5.2 x109/L, 0.0-1.0 x109/L, and 1.9-8.0
x109/L respectively.

Statistical Analysis

Statistical analyses were performed using SPSS
software, version 22. The variables were investigat-
ed using the Kolmogorov-Smirnov analytical method
to determine whether they were normally distributed.
Descriptive analyses were presented using mean and
standard deviations for normally distributed variables,
medians for non-normally distributed data, and fre-
guency tables for ordinal variables. The Mann-Whitney
U test was used to compare parametric non-normally
distributed variables for between-group comparisons.
The Chi-square test or Fisher’s exact test was used
to compare these proportions in different groups. The
Spearman correlation coefficient was used to investi-
gate the correlation between the ordinal data and the
non-normally distributed variables. A p-value of less

Table 1 Demographic and clinical variables
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than 0.05 was considered to indicate a statistically
significant result.

Results

A total of 120 patients were included in the current
study. According to their age, the patients were divid-
ed into 2 groups: Group | (n = 60, under 65 years
of age) and Group Il (n = 60, over 65 years of age).
The mean age of the patients was 36.6 + 13.0 (18—
64) years in Group | and 73.5 £ 7.4 (65-91) years in
Group Il. The demographic and clinical variable re-
sults are summarized in Table 1. Younger polytrauma
patients tended to be male, and this was statistically
significantly different from the elderly polytrauma pa-
tients (p = 0.001). However, no statistically significant
correlation was found between gender and mortality
in Group Il compared to the Group | (respectively: p =
0.238, p = 0.357).

A statistically significant weak positive correlation was
found between mortality and ISS scores in the group |,
and a statistically significant moderately positive cor-
relation was found between mortality and ISS scores
in the group Il (respectively: p = 0.005, r = 0.36; p =
0.000, r = 0.59; see Table-1).

There was a statistically significant difference be-

e S| pvae
Age (years) 36.6 + 13 (18-64) 73.5+ 7.4 (56-91) 0.000"
Gender Male/Female 54 (90%) / 6 (10%) 38 (63.3%) / 22 (36.7%) 0.001"
Time of the injury:
Season (Winter) 33 (55%) 12 (20%) 0.000°
Season (Summer) 5 (8.3%) 18 (30%) 0.003"
Injury Severity Scale Median (IQR) 32 (21) 24.5 (16) 0.002
Exitus 7 (11.7%) 10 (16.7%) 0.432
Systolic blood pressure (mm/Hg) 110 (29.5) 120 (26.25) 0.015"
Mechanism of the injury:
Low Energy IHigh Energy 0/ 60 (100%) 15 (25%) / 45 (75%) 0.000"
Intubation status 17 (28.3%) 15 (25%) 0.680
Operation status 32 (563.3%) 8 (13.3%) 0.000°
Transfusion status 15 (25%) 10 (16.7%) 0.261
Intensive Care Unit (Day) 0.00 (4) 0.00 (26.25) 0.028"
Length of stay (Day) 6 (9.75) 1 (11.25) 0.000"

*p<0.05: statically significant different
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tween the groups in terms of time of injury. When the
time of injury variable for Group | patients was evalu-
ated, it was seen that injuries in this group occurred
mostly in the winter season. However, the injuries in
Group Il were found to be statistically significantly in
the summer season. (Table-1).

Factors Affecting Mortality in Polytrauma

In the comparison between the groups, a statistically
significant difference was observed in the Group | for
chest and abdominal injuries. (Table-2). In our study,
chest, external injury showed a statistically significant
positive correlation with mortality in the Group I. In
the elderly group, face, head, neck, chest, abdomen

Table 2 Inter-group Injury Severity Score Comparison

_Groupl _Group Il P value
Median (min-max) Median (min-max)
Face 0 (0-9) 0 (0-16) 0.137
Head-Neck 9 (0-25) 9 (0-25) 0.369
Thorax 9 (0-25) 4 (0-36) 0.000"
Abdomen 4 (0-25) 1 (0-16) 0.001"
External 0 (0-16) 0 (0-9) 0.288
Extremity 9 (0-25) 9 (0-25) 0.658
*p<0.05: statically significant different
Relationship between Injury Severity Score and mortality
Face Head-Neck Thorax Abdomen | External Extremity
Group | r=-0.097 r=0.042 r=0.301" r=0.070 r=0.587" r=0146
. p=0.461 p=0.749 p=0.019 p=0.597 p=0.000 p=0.267
Mortality
Group Il r=0.318" r=0.296" r=0.260" r=0.309" r=0.058 r=0.291"
p=0.013 p=0.021 p=0.045 p=0.016 p=0.661 p=0.024
*p<0.05: statically significant different
The parameters which were originated from routine complete blood count
Group | Group Il p
(n=60) (n=60)
Hemoglobin level (g/dl) 14.4 (2.18) 12.6 (2.97) 0.000"
Hemotocryte level (%) 41.9 (5.73) 38.7 (6.50) 0.001"
Neutrophil level (10/3/pl) 9 (7.85) 7.2 (5.88) 0.041"
Lymphocyte level (10/3/pl) 3.6 (3.45) 2.7 (1.90) 0.002"
Monocyte level (10/3/pl) 0.85 (0.58) 0.7 (0.5) 0.077
Neutrophyl Lymphocyte Ratio 2.28 (3.34) 2.95 (3.30) 0.342
Monocyte Lymphocyte Ratio 0.21 (0.25) 0.28 (0.31) 0.104
Systemic Inflammation Response Index 2.15 (3.21) 2.47 (3.22) 0.826

*p<0.05: statically significant different
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and extremity injuries showed a statistically significant
positive correlation with mortality. (Table-3).

Mean hemoglobin, hematocrit, neutrophil, and lym-
phocyte values were statistically significantly lower
in Group 2 than in Group 1 (respectively; p=0.000,
p=0.001, p=0.041, p=0.002). However, there were no
statistically significant differences in mean monocyte,
NLR, MLR, and SIRI values between groups | and Il
(respectively; p=0.077, p=0.342, p=0.104, p=0.826).
The parameters which originated from routine com-
plete blood count, were summarized in Table-4. (Ta-
ble-4).

Discussion

The current study presents no differences in mortality
rates between young and elderly polytrauma patients.
In this study found that elderly polytrauma patients had
lower ISS, lower hemoglobin level, and higher systolic
blood pressure than their younger counterparts.

Population age is increasing globally, though trauma
in older patients is becoming a major health issue
worldwide (8). Researchers suggest that polytrauma
in the elderly is increasing (11,12). However, the af-
fecting mortality of elderly polytrauma patients were
not well understood (8). Relatively few studies have
examined the factors that predict mortality in elderly
polytrauma patients. The majority of them have found
standard predictors; such as demographic factors, in-
jury characteristics, pre-existing medical conditions,
and physiological state on admission to hospital (3,6—
9). There is no clear agreement on the relative impact
of these diverse factors on mortality in elderly poly-
trauma patients (8).

In contrast to younger counterparts elderly polytrau-
ma patients have higher mortality rates (3,13,14). The
meta-analysis studies demonstrated that, patients
older than 74 years experiencing traumatic injuries
were at a higher risk of mortality than the younger
geriatric group (7,8). Contrary to the literature, in the
present study there was no statistically significant dif-
ference between younger and elderly polytrauma pa-
tients regarding mortality rates (p=0.432). We believe
that this situation is closely related to the occurrence
of low energy trauma in the elderly causing to poly-
trauma unlike younger patients. Not all polytraumas in
the elderly occur with high energy mechanisms. Also,
in another study model that will be done by excluding
low energy injuries, these results may be change.

The studies that investigated the impact of gender on
mortality in older trauma patients found that; male sex
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was correlated with significantly higher mortality rate
than female sex (8,15). In the present study young-
er polytrauma patients tended to be male, and this
was statistically significantly different from the elderly
(p=0.001). However, no statistically significant cor-
relation was found between gender and mortality in
the elderly and young groups (respectively; p=0.238,
p=0.357).

Some studies reported that the mortality correlates
closely with ISS in elderly polytrauma patients (6—
8,14). On the other hand, some investigators suggest-
ed that ISS did not predict survival (13). In the present
study the mean ISS value of the younger polytrauma
patients was statistically significantly higher than the
elderly (p=0.002). Although ISS was higher in young-
er patients than in elderly patients, the correlation of
ISS with mortality rate was more prominent in elderly
patients. In addition, some of the polytrauma in elderly
patients was seen to be caused by low energy trau-
ma, unlike younger polytrauma patients.

Some authors reported differences in mortality of el-
derly polytrauma patients for different injury patterns.
Upper limb injuries showed reduced mortality risk
than lower limb injuries in elderly polytrauma patients
(16). The leading cause of the mortality was consid-
ered as severe brain injuries in younger and elderly
polytrauma patients (4). Extremity injuries showed
reduced mortality risk compared to head injuries in
elderly polytrauma patients (17). In the present study;
face, head-neck, chest, abdomen and extremity inju-
ries in the elderly group showed a statistically signif-
icant positive correlation with mortality. It was found
that mortality in the elderly patient group was affect-
ed by many systems. However, when this situation
was evaluated for the young patient population it was
found that chest and external injury were especially
prominent in mortality.

Lower hemoglobin level was correlated with mortali-
ty of elderly polytrauma patients (13). At the present
study mean hemoglobin and hematocrit values were
statistically significantly lower in elderly polytrauma
patients than their younger counterparts (respective-
ly; p=0.000, p=0.001).

Elderly polytrauma patients initially presented a high-
er rate of hemodynamic instability (3). Low systolic
blood pressure on presentation has been defined as a
significant risk factor for mortality in elderly trauma pa-
tients (7-9). In the present study, mean systolic blood
pressure was statistically significantly higher in elderly
polytrauma patients than their younger counterparts
(p=0.015). This could be due to the higher incidence
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of hypertension in the elderly population (18). Howev-
er, in our study, we could not access these data, and
this is a limitation of our study

Elderly patients had to be ventilated longer (3). How-
ever, in the present study there was no statistically
significant difference in intubation status between el-
derly and younger polytrauma patients (p=0.680).

The time of the injury is another issue, which has not
been completely discussed in the literature. There
was a statistically significant difference between the
groups in terms of time of the injury. Polytrauma was
seen mostly in winter season in young patients. How-
ever, it was seen mostly in the summer season in el-
derly patients. According to literature review, this has
not been mentioned before.

NLR and MLR are novel indicators of baseline inflam-
matory response. Several authors were found NLR
as an independent predictor of mortality in critically ill
ICU patients, after emergency abdominal surgery in
the elderly, after major cardiac and vascular surgery
(19-24). In the present study, there were no statis-
tically significant differences in mean NLR and MLR
values between elderly and younger polytrauma pa-
tients (respectively; p=0.041, p=0.077).

Recently, SIRI has been determined to be a reliable
prognostic factor in a variety of cancers (25-28). SIRI
was considered to be better than MLR and NLR in
terms of predictive accuracy in patients with pancre-
atic cancer and clear cell renal cell cancer (25,26). In
the present study, there was no statistically significant
difference between mean SIRI value in the elderly
and younger polytrauma patients (p=0.826).

The limitation of this study was the use of data ob-
tained from retrospective screening, lack of comorbid-
ities, and that it was conducted in a single center. In
addition, comparing the study with patients of differ-
ent age ranges causes limitations in evaluating the
results. The strength of the study is that hematological
data of elderly and younger polytrauma patients were
compared for the first time in the literature.

Conclusion

Elderly polytrauma patients are not just older adults,
and there are several differences between them and
their younger counterparts. This study showed that
elderly polytrauma patients tend to be female, with
lower ISS, higher blood pressure, low energy injuries
which occur in the summer season.
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In the present study; face, head-neck, chest, ab-
domen and extremity injuries in the elderly group
showed a statistically significant positive correlation
with mortality. It was found that mortality in the elderly
patient group was affected by many system injuries.

However, the current study presents no differences in
mortality rates between young and elderly polytrau-
ma patients. Also, there is no statistically significant
difference was found between elderly and younger
polytrauma patients in terms of NLR, MLR and SIRI
scores.

The existing differences in the treatment of elderly
polytrauma patients need to be considered during de-
cision making.
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Oz

Amagc

Isparta’da postmortem inceleme yapilan 65 yas ve
Uzeri adli geriatrik 6lumlerin 6lim orijini, nedeni ve
mekanizmalarini belirleyerek geriatrik 6lim olgula-
rinda adli otopsinin 6nemi ile yash nufusun saglik ve
sosyal sorunlarina dikkat cekmek amaclanmistir.

Gerec ve Yontem

Stileyman Demirel Universitesi Tip Fakiiltesi Adli Tip
Anabilim Dalinda 01.01.2010 — 31.12.2018 tarihleri
arasinda adli 610 muayene ve otopsisi yapilan 65 yas
ve Uzeri 265 olgunun otopsi tutanaklari retrospektif in-
celenerek istatistiksel olarak degerlendirilmistir.

Bulgular

Adli 61t muayenesi ve otopsi uygulanmis toplam 1172
olgudan %22,6'sinin 65 yas ve uzeri kisilerden olus-
tugu saptandi. Yas ortalamasi 76,71+7,33 olarak sap-
tanan olgularin %68,7’si erkekti. Olgularin %41,1’inin
erken yaslihk (65-74 yas), %42,3'Unln orta yaslhk
doéneminde (75-84 yas) oldugu belirlendi. %27,5’inin
dogal orijinli, %72,5’inin ise zorlamal élimler oldugu,
dogal orijinli 61im nedenleri arasinda ilk siray1 %65,8
ile kardiyovaskuler hastaliklarin aldigi, zorlamal
olimlerin %88'inin kaza, %6,8'inin intihar, %3,1'inin
cinayet, %2,1'inin hayvan saldirisi orijinli oldugu tes-

pit edildi. Olgularin %22,6’sinda 6lu bulunma dykusu
oldugu belirlendi.

Sonug

Yaglilarin 6lim orijinlerinin, nedenlerinin ve meka-
nizmalarinin belirlenmesi, 6nine gecilmesi mimkun
olan nedenlere yonelik sosyal ve saglik tedbirlerinin
alinmasini saglayabilir. Kazalara bagl 6lim oranla-
rinin yiksekligi dikkate alindiginda yashlikla birlikte
ortaya cikan, hareket, denge ve dikkat kaybina bagli
olumle sonuclanan kazalarin engellenmesi igin trafik-
te ve evde 6zel dnlemler alinmasi gerekmektedir. Yine
sosyal izolasyonun 6niine gegilmesi ile intihara bagli
ve bakim eksikli§i sonucu meydana gelebilecek dogal
olimlerin 6niine gecilmesi de mumkin olabilecektir.

Anahtar Kelimeler: Otopsi, yaslilik, yasl olimleri,
adli tip

Abstract

Objective

It was aimed to draw attention to the importance of
forensic autopsy and the health and social problems
of the elderly population by determining the origin,
cause and mechanism of death of forensic geriatric
deaths aged 65 years and over which performed post-
mortem examination in Isparta.
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Material and Methods

The autopsy records of 265 cases aged 65 and over
who underwent post-mortem external examination
and autopsy between 01.01.2010 - 31.12.2018 in the
Forensic Medicine Department of Stleyman Demirel
University Faculty of Medicine were examined retros-
pectively.

Results

It was found that 22.6% of 1172 cases who underwent
post-mortem external examination and autopsy were
65 years and older. The mean age of the cases was
76.71 + 7.33 years and 68.7% of them were male. It
was determined that 41.1% of the cases were young
old (65-74 years), 42.3% were middle old (75-84 ye-
ars). Origin of death was determined as natural in
27.5% and unnatural in 72.5% of the cases. It was
found that among the natural causes of death, cardi-
ovascular diseases were on the first rank with 65.8%

Giris

Kisinin fiziksel ve zihinsel acidan, bagimsizliktan
bagimhihiga gectigi, organizmanin molekil, hicre,
doku, organ ve sistemler diizeyinde zamanla mey-
dana gelen geriye déntsi olmayan yapisal ve fonk-
siyonel degisikliklerin tumu0 yashlik olarak tanimlanir
(2). Yasllik ile ilgili ortak kullanilan tanimlar olmasina
ragmen, bir insanin yasl kabul edildigi yas siniri hak-
kinda genel bir fikir birligi bulunmamaktadir. Diinya
Saghk Orgiitii ve bircok gelismis llke yaslilik déne-
mini 65 yas ve (zeri olarak kabul ederken, Birlesmis
Milletler yashlik ile ilgili calismalarinda genellikle 60
ve (zeri yas grubunu temel almaktadir (2, 3). Geron-
tolojistler kronolojik olarak yashligl 65-74 yas arasi
gencg yasli, 75-84 yas arasini orta yash ve 85 yas
Uzerini ileri yasl (ihtiyarlik) dénemleri olarak sinifla-
mislardir (4).

Birlesmis Milletlerin diinya nifusu yaslanma raporun-
da 2017 yihinda dinya genelindeki yash nifusunun
1980 yilina gore iki kattan fazla artarak 962 milyonun
Uzerine ulastigi, 2050 yilinda beklenen yash nufusun
ise yeniden ikiye katlanarak 2,1 milyar seviyesine
ulasacaginin beklendigi belirtilmistir (3). Yasam bek-
lentisindeki artisin sonucu olarak norolojik ve motor
fonksiyonlardaki kayiplar gibi patofizyolojik degisiklik-
ler mortalite ve morbiditede artisa neden olabilir (5).
2015 yili verilerine gore tim dinyada kardiyovaski-
ler hastaliklar yasli insanlar arasinda en blyik 6lim
oranini olusturmaktadir. Kardiyovaskuler hastaliklari
kronik obstriktif akciger hastaligi, alt solunum yolu
enfeksiyonlari, Alzheimer hastaligi (diger demanslar
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and the unnatural origin of death 88% were accidents,
6.8% were suicide, 3.1% were homicide, 2.1% were
animal attacks. It was determined that 22.6% of the
cases had a history of found dead.

Conclusion

Identifying the origins, causes and mechanisms of el-
derly deaths can help in determining social and health
policies to preventable causes of death. Considering
the high mortality rates due to accidents at geriatric
age group, special precautions should be taken for
them in traffic and at home in order to prevent acci-
dents resulting with death due to loss of movement,
balance and attention. By preventing social isolation,
it will be possible to prevent suicides and also natural
deaths that may occur as a result of lack of care.

Keywords: Autopsy, elderly, geriatric deaths, forensic
medicine

dahil), diabetes mellitus, bébrek hastaliklari ve kan-
serler izlemektedir (3).

Hizla artan yasli nifusu beraberinde mediko-legal
problemlerin artisina da neden olmaktadir. Yaslanma
ile birlikte ortaya ¢ikan ve dengeyi saglayan sistemle-
ri etkileyen motor fonksiyonlarda ve dikkatte kayiplar
kazalara bagh olum olgularini arttirabilmektedir (6).
Yine yaslilik ile birlikte gériilen major depresyon, fizik-
sel hastalik, agri, sevdikleri insanlarin kaybi, sosyal
izolasyon, gelir ve statt kaybi gibi nedenlerle 65 yas
ve Usti intihar oranlarinda da artis gortlmektedir (7,
8).

Tim dinyada yasli 6lumlerinde medikal otopsi oran-
lari 6zellikle yakinlarinin izin vermemesi nedeniyle
oldukca disuktur (9). Ulkemizde de medikal otopsi
oranlarinin dusukligi dikkate alindiginda élamle ilgili
verilere ulasmakta adli otopsiler 5Snem kazanmaktadir.

Adli 610 muayenesi ve otopsi ani, beklenmedik, stp-
heli ve dogal olmayan tim adli élimlerde uygulan-
maktadir. Bu acidan yasli 6limlerinde adli otopsilerde
saptanan 6lium nedenleri ve 6lime yol acan faktorler
geriatrik yas grubunda mortalite ve morbidite ile mu-
cadele acisindan yarar saglayabilir (5).

Bu calismayla Isparta’da 65 yas ve Ustl yaslilarda
adli 610 muayenesi ve otopsilerde belirlenen bulgular
Isiginda adli geriatrik élumlerin 8lim orijini, nedeni ve
mekanizmalarini belirleyerek adli otopsinin énemine
ve yasll nifusun saglik ve sosyal sorunlarina dikkat
cekmek amaclanmistir.



Gerec ve Yontem

1 Ocak 2010 — 31.12.2018 tarihleri arasinda Isparta
ilinde uygulanan 1172 adli 6li muayene ve otopsi ra-
porlarindan 65 yas ve lizeri 265 olgunun raporlari yas,
cinsiyet, 6lum orijini, nedeni, mekanizmasi, olay yeri
ve zamani acgisindan retrospektif incelenmistir. Verile-
rin analizinde “SPSS for Windows 17.0” paket progra-
mi kullanildi. Tanimlayici 6zellikler, stirekli degiskenler
ortalama * standard sapma, kesikli degiskenler sayi
ve yuzde olarak verilmistir. Grup karsilastirmalarinda
ise ki-kare testi kullaniimistir. Calismamiza Suleyman
Demirel Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu Baskanligindan etik kurul onay1 alinmistir.

Bulgular

01.01.2010 — 31.12.2018 tarihleri arasinda 9 yillik
siiregte Suleyman Demirel Universitesi Tip Fakiiltesi
Adli Tip Anabilim Dali tarafindan adli 610 muayenesi
ve otopsi uygulanmis toplam 1172 olgudan %22,6'sI-
nin (n=265) 65 yas Uzeri kisilerden olustugu saptan-
di. Adli nitelikli 6lim nedeniyle postmortem inceleme
yapilan 265 yasl kisinin %44,5'inde 6lim sebebinin
adli 6l muayenesi ile belirlenebildigi, %55,5’inde ise
otopsi islemi yapildig1 géralmustur.
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Tablo 1 Olgularin yas ve cinsiyete gore dagilimi

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Yillara gore yapilan postmortem incelemeler igerisin-
de; 2010 yilinda toplam 71 olgunun %11,2’si (8 olgu),
2011 yilinda toplam 106 olgunun %21,6’s1 (23 olgu),
2012 yilinda toplam 114 olgunun %15,7’si (18 olgu),
2013 yiinda toplam 125 olgunun %?28'i (35 olgu),
2014 yilinda toplam 127 olgunun %20,4'0 (26 olgu),
2015 yilinda toplam 150 olgunun %21,3'0 (32 olgu),
2016 yihinda toplam 142 olgunun %26,7'si (38 olgu),
2017 yihinda toplam 167 olgunun %21,5'i (36 olgu),
2018 yilinda toplam 170 olgunun %28,8’inin (49 olgu)
65 yas ve Uzeri yasli grubunda oldugu belirlenmistir.
Yillara gore degerlendirildiginde en az 2010 yilinda en
fazla 2018 yilinda yasl grubunda postmortem incele-
me yapildig1 gorilmekle birlikte oransal bakimdan is-
tatistiksel olarak anlamli fark saptanmamistir (Sekil 1).

Yas dagihmi 65 — 97 yas araliginda, yas ortalamasi
76,71+7,33 olarak saptanan olgularin %68,7’si erkek,
%31,3'0 kadindi. Olgular yas gruplari ve cinsiyetleri-
ne gore incelendiginde %41,1'inin erken yashlik do-
neminde (65 — 74 yas grubu), %42,3'Unl0n orta yas-
lilik doneminde (75 — 84 yas grubu), %16,6’sinin ileri
yaslilik déneminde (85 yas Uzeri yas grubu) oldugu
ve her (¢ yas grubunda da erkek olgu sayisinin kadin
olgu sayisindan fazla oldugu tespit edilmis ancak yas
gruplarina gore cinsiyet dagiliminda anlamli bir farkl-
lik bulunmamistir (p>0,05) (Tablo 1).

Sekil 1
Postmortem incelemelerin yillara gére dagilimi.

Erkek* Kadin* Toplam*
n % n % n %
65 - 74 yas 77 42,3 32 38,6 109 41,1
75 - 84 yas 81 445 31 37,3 112 42,3
285 yas 24 13,2 20 24,1 44 16,6
Toplam** 182 68,7 83 31,3 265 100

* Situn ylzdeleri verilmistir.
** Satir ylizdeleri verilmistir.
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Olumlere yol acan olaylarin mevsimsel dagilimi ile
ilgili veriler incelendiginde; cinayet orijinli 1 olgunun
olay zamani belirlenememistir. Kalan 264 olgu arasin-
da dogal orijinli 6lumler ve zorlamali élimlerin mev-
simsel dagilimi acisindan istatistiksel olarak anlamli
fark saptanmamistir (p>0,05) (Sekil 2). Ancak kaza
sekli ile mevsimsel dagilim agisindan bakildiginda
trafik kazalarina bagl élimlerin %65,6 gibi bir oranla
ilkbahar ve yaz aylarinda, kazaya bagli zehirlenmele-
re bagl 6lumlerin %70 gibi bir oranla sonbahar ve kis
aylarinda gerceklestigi gorildi. Olay yeri ile mevsim
arasindaki iliski incelendiginde ise tasit yolu ve agik
alanda gerceklesen olumlerin %58,7’sinin sonbahar
ve kis mevsimlerinde meydana geldigi gorulmustar.
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Postmortem incelemelerin orijinlere ve mevsimlere gére
dagihimi.

60

51
41
10

46
30 25
18
20
10 I I
0
ilkbahar Yaz

Sonbahar

M Dogal Olum  m Zorlamali Olim Toplam

Postmortem incelemeler sonucunda yasl 6limlerinin
%27,5’inin dogal nedenli dlumler oldugu, %72,5’inin
ise kaza (%63,8), intihar (%4,9), cinayet (%2,3), hay-
van saldinsi (%1,5) gibi dogal olmayan travmatik
nedenli 6lumler oldugu saptanmistir. Yas gruplarina
g6re 6lum orijinleri incelendiginde istatistiksel olarak
anlamli fark bulundu (p <0,05) (Tablo 2). Dogal 6lim
nedenleri %56,2 ile en fazla 65-74 yas grubunda sap-
tanmisken dogal olmayan 6lim nedenleri %46,9 ile
en ¢cok 75-84 yas grubunda saptanmistir.

Dogal orijinli 73 6limun nedenleri incelendiginde ilk
sirayl %65,8 ile kardiyovaskuler hastaliklarin, ikinci ve
Uclncu siray ise serebrovaskiler ve pulmoner hasta-
liklarin aldigi gorilmistiir. Ug olguda otopsi bulgular
ile 8limun zorlamali 6lum olmadiginin belirlendigi an-
cak 6lum mekanizmasinin belirlenemedigi anlasiimis-
tir (Tablo 3). Olim nedenleri ayrintili incelendiginde
kardiyovaskuler hastaliklar arasinda tek basina ko-
roner arter hastaliklari %27,1, koroner arter hastali-
g1 ve kalp yetmezligi %50, tek basina kalp yetmezligi
%8,3, aort ruptird %8,3, myokardit %2,1, kalp ruptu-
ri sonrasi kalp tamponadi %4,2, pulmoner hastaliklar
arasinda; akciger enfeksiyonu %50, kronik obstriktif
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akciger hastaligi %50, serebrovaskiler hastaliklar
arasinda; patolojik beyin kanamalari %89, Alzheimer
hastaligina bagh komplikasyonlar %11 olarak saptan-
mistir. Kanser nedenli 6lim saptanan 4 olgunun 2'si-
nin beyin, 1’inin akciger kanseri oldugu, 1’inde primeri
belirlenemeyen metastatik ¢coklu organ tutulumu gos-
teren kanser oldugu tespit edilmistir. Gastrointestinal
hastalik nedenli tek 6lum olgusunun siroza bagl kara-
ciger yetmezligi oldugu goralmustur.

192 zorlamali 8limtin kendi igerisindeki dagilimi %88
kaza, %6,8 intihar, %3,1 cinayet, %2,1 intihar orijin-
li olarak saptandi. Kaza orijinli 169 6lum arasinda
%55,0 ile trafik kazalar ilk sirada yer alirken trafik
kazasinda olenlerin %41,9'u arac ici trafik kazasi,
%34,4’01 yaya iken arac carpmasl, %15,1'i motosiklet
kazasi, %8,6's! traktor kazasi sonucu 6lmustir. Kaza
orijinli 6lumlerde trafik kazalarindan sonra %27,8 ile
dusmelerin ikinci sirada, %11,8 ile zehirlenmelerin
Uclncl sirada, yanma, is kazasli, ev kazasi gibi di-
ger kazalarin ise % 5,3 ile dordincu sirada yer aldi-
g1, kaza orijinli 6lumlerin nedenleri ve cinsiyete goére
dagilimda istatistiksel olarak anlamli fark bulunmadigi
(p>0,05) gérulmistir. intihar orijinli 13 6liim arasinda
%69,2 ile asinin ilk sirada, %23,1 ile zehirlenmelerin
ikinci sirada yer aldigi, cinayet orijinli 6 6lum arasin-
da %50 ile kiint travmanin ilk sirada, %33,3 ile bagla
bogmanin ikinci sirada yer aldigi saptanmistir (Tablo
4). Kaza orijinli zehirlenmelere bagh 6len 20 olgunun
16'sinin karbonmonoksit, 2'sinin etil alkol, 1'inin or-
ganofosfat ve 1'inin mantar intoksikasyonu nedeniy-
le, intihar orijinli zehirlenmelere bagh élen 3 olgunun
2'sinin koroziv madde, 1'inin ise yiksek miktarda ilac
alimi nedeniyle éldigi saptandi.

Olayin gerceklestigi yerlere gore incelendiginde
%47,9 ile olay yerinin en fazla tasit yolu, sokak, arazi,
insaat, bahce gibi acik alanlar oldugu, bunu sirasiyla
%43,4 ile evin izledigi gorulmustir. Dogal dlumlerin
%57,5'inde, intiharlarin %84,6’sinda olay yerinin ev,
kazalarin ise %63,9'unda olay yerinin acik alan olmasi
dikkat cekicidir (Tablo 5). Olumlerin gercgeklestigi yer-
lerin ise %62,6 ile hastane, %37,4 ile olay yeri oldu-
gu saptanmistir. Dogal orijinli 8lumlerin %45,2’sinin,
kaza orijinli 6lumlerin %74,6’sinin, intihar orijinli 6lim-
lerin %23,1’inin, cinayet orijinli lumlerin %33,3’UnUn
hastanede tedavi sirasinda 6ldigu belirlenmistir.

Olgularin %22,6’sinda 61l bulunma dykisu bulundugu,
61U bulunan 60 olgunun %75'inin evde 61l bulundugu,
%33,3'Unln otopsi bulgularina ve sorusturma evra-
kina gore Olimunudn Uzerinden 1 glinden fazla sire
gectikten sonra bulundugu, %48,3'Uniin dogal orijin-
li 6lim oldugu, %33,3'Unln kaza, %11,7’sinin intihar,
%1,1’inin cinayet orijinli 8limler oldugu saptanmistir.



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tablo 2 Olgularin yas gruplarina ve 6lim orijinlerine goére dagilimi

Dogal Oliim* Dogal Olmayan Oliim*

n % n %
65 — 74 yas 41 56,2 68 35,4
75 - 84 yas 22 30,1 90 46,9
>85 yas 10 13,7 34 17,7
Toplam** 73 27,5 192 72,5

* Sutun yuzdeleri verilmistir.
** Satir ylzdeleri verilmistir.

Tablo 3 Dogal orijinli 6liimlerin 6lim nedeni ve cinsiyete gore dagilimi

Erkek* Kadin* Toplam*
n % n % n %
Kardiyovaskiiler sistem hastaliklari 36 49,3 12 16,4 48 65,8
Serebrovaskiiler sistem hastaliklari 6 8,2 3 4,1 9 12,3
Gastrointestinal sistem hastaliklari - 0 1 1,4 1 1,4
Solunum sistemi hastaliklari 6 8,2 2 2,7 8 11,0
Kanserler 4 5,5 - 0 4 55
Belirlenememis 2 2,7 1 1,4 3 4,1
Toplam** 54 74 19 26 73 100

* Sutun yizdeleri verilmistir.
** Satir ylzdeleri verilmistir.

Tablo 4 Zorlamal élumlerin 6lim nedeni ve cinsiyete gore dagilimi

Erkek* Kadin* Toplam*
n % n % n %
Kaza Trafik kazasi 68 59,6 25 45,5 93 55,0
Diusme 30 26,3 17 30,9 47 27,8
Zehirlenme 10 8,8 10 18,2 20 11,8
Diger 6 53 3 55 9 53
Toplam** 114 67,5 55 32,5 169 100
intihar Asi 7 87,5 2 40 9 69,2
Yuksekten Atlama 1 12,5 - 0 1 7,7
Zehirlenme - - 3 60 3 23,1
Toplam** 8 61,5 B 38,5 13 100
Cinayet Bagla bogma - 0 2 66,7 2 33,3
Atesli Silah 1 33,3 - 0 1 16,7
Kint travma 2 66,7 1 33,3 3 50,0
Toplam** 3 50 3 50 6 100
Hayvan Saldirisi Toplam** 3 75 1 25 4 100

* Sutun ylzdeleri verilmistir.
** Satir ylzdeleri verilmistir.
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Tablo 5 Olgularin orijinlere gére olay yerlerinin dagilimi

Dogal* Kazalar* intihar* Cinayet* Hayvan Toplam*
Saldinsr*
n % n % n % n % n % n %
Ev 42 57,5 59 34,9 11 84,6 1 16,7 2 50 115 43,4
Acik alan 1 151 | 108 | 63,9 1 [0 5 83,3 2 50 127 47,9
Cezaevi 12 16,4 = 0 = 0 = 0 = 0 12 4,5
Diger 8 11,0 2 1,2 1 7,7 = 0 = 0 1 4,2
Toplam** 73 275 | 169 | 6338 13 4,9 6 2,3 4 i85 265 100

* Situn ylzdeleri verilmistir.
** Satir ylizdeleri verilmigtir.

Tartisma

Ulkemizde adli yash olimlerinde postmortem incele-
meler ile ilgili yapilan ¢alismalar incelendiginde 65 yas
ve Uzeri yaglilarin toplam incelemelere oranlari; Anka-
ra’da 2004-2006 yillari arasinda yapilan bir calismada
%12,40, izmirde 2004-2007 yillari arasinda yapilan
bir calismada %15,4, Denizli'de 2005-2009 yillari ara-
sinda yapilan bir ¢calismada %18,95, Sivas'ta 2006-
2009 vyillari arasinda yapilan bir calismada %20,2,
Ankara’da 2007-2011 yillari arasinda yapilan bir ¢alis-
mada %18,8, Erzurum’da 2010-2015 yillar arasinda
yapilan bir calismada %24,5 bulunmustur (5, 10-14).
Bizim calismamizda 65 yas ve uzeri yaslilara yapilan
postmortem incelemelerin orani %22,6 olarak saptan-
di. Yurt disinda yasli olimlerine bagli yapilan post-
mortem inceleme oranlari ¢alismamiz ve ulkemizde
yapilan diger calismalara benzer sekilde Danimar-
ka'da 1996-2005 yillari arasinda yapilan bir calisma-
da %24,31, Hindistan’da 2008-2012 yillari arasinda
yapilan bir calismada %18,9, Japonya’'da 1994-1998
yillari arasinda yapilan bir ¢calismada %18,73, Ameri-
ka'da 1993-2002 yillari arasinda yapilan bir calisma-
da %318 olarak bildirilmistir (15-18). Tiirkiye istatistik
Kurumu (TUIK) verilerine ve niifus projeksiyonlarina
gore 2018 yilinda Turkiye nafusunun yaklasik 82 mil-
yon oldugu, toplam niifusun %8,7’sinin 65 yas ve Uze-
ri kisilerden olustugu, 2023 yilinda toplam niifusun 87
milyona yaklasacagi ve %10,2'sinin 65 yas ve Uzeri
kisilerden olusacagi belirtimektedir (19). Bu durum
dikkate alindiginda bu artisin yaslh otopsi sayilari ve
oranlarini da etkilemesi kacinilmaz olacaktir.

Calismamizda postmortem incelemeleri yapilan yas-
Il olgularin yas ortalamasi 76,7 olarak tespit edilmis
olup Ulkemizde cesitli illerde yapilan farkli ¢calisma-
larda 72,3 ile 74,8 yas araliklarinda saptanan yas or-
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talamalari ile benzerlik gosterdigi belirlenmistir (5, 6,
10-12, 14, 20). Cahismamizda erkek olgularin orani
%68,7 olarak saptanmistir. Adli nitelikli yasl 6limle-
rini inceleyen calismalarda erkek olgu oraninin %57
ile %81 arasinda degistigi ve kadin olgulardan fazla
oldugu gorilmektedir (5, 6, 10-17, 20). Bu durum er-
keklerin kadinlara oranla toplum icerisinde daha fazla
yer almalari, daha fazla riskli davranislarda bulunma-
lari ve adli nitelikli olaylara daha fazla karismalari ile
aciklanabilir.

Olgulari yashlik dénemlerine gore inceledigimizde;
%41,1’inin erken yashlik déneminde, %42,3'Unuln
orta yasliik déneminde, %16,6’sinin ileri yaslilik do-
neminde oldugu saptandi. Yas gruplarina gére 6lim
orijinleri incelendiginde istatistiksel olarak anlamli fark
bulunmus, dogal 6lim nedenleri %56,2 ile en fazla
genc yashhk déneminde saptanmisken dogal olma-
yan 6lum nedenleri %46,9 ile en ¢ok orta yaslilik do-
neminde saptanmistir. Calismamizin bu bulgusunun
dissal etkenlerle dlimlerin TUIK verilerinde en fazla
orta yashlik doneminde goruliyor olmasi ile uyumlu
oldugu gorildu. Ancak dogal 6limlerin de en fazla
orta yashlik doneminde goruliyor olmasi ile uyumlu
olmadigi saptandi (21). Dogal éliimler ile ilgili bu far-
kin calismamizin adli nitelikli dlimleri kapsamasindan
kaynaklandigi disiniildi. Dogal olmayan élimlerin
75-84 yas grubunda 65-74 yas grubuna goére daha
fazla gorulmesi ilerleyen yasla birlikte ortaya c¢ikan
motor fonksiyonlarda kayiplar, duyu organlarinda
fonksiyon kaybi, dikkatte azalma gibi nedenlerle ka-
zalara bagl 6lum olaylarindaki artisla ilgili olabilecegi
dusunuldi.

Adli nitelikli yash élamleri ile ilgili yapilan calismalar-
da zorlamali 8lum oranlari %46,5 ile %77,4 arasin-
da, dogal 6lum oranlari ise %19 ile %54,4 arasinda



bildirilmistir (5, 6, 10-12, 14, 20, 22). Calismamizda
da literaturle uyumlu olarak olgularin %27,5’inin dogal
orijinli 8lim, %72,5’inin zorlamali 610m oldugu saptan-
di. Amerika’da 1985-2004 yillarini kapsayan bir ¢alis-
mada ise saptanan dogal 6lum orani %70,5 gibi bir
oranla zorlamali élumlerden fazla bulunmustur (23).
Bu farkin yaslilarda meydana gelen 6lum olgusunun
suipheli olarak algilanmasinin diistik olmasi ve adli bil-
dirim yapilmadan defin izni verilmesi ile dogal 6limin
dusuk oranlarda saptandigr calismalarin yapildigi
yerlerde medikal otopsi oranlarinin diisiik olmasindan
kaynaklanabilecegdi degerlendirildi.

Calismamizda dogal orijinli élumler arasinda ilk si-
rayl %65,8 ile kardiyovaskuiler hastaliklarin, ikinci ve
Uclncu sirayi ise serebrovaskiler ve pulmoner has-
taliklarin aldigi goralmustdr. Literattirde de tim din-
yada yash olumleri arasinda en sik kardiyovaskiler
hastaliklar gorulmektedir (3, 6, 14, 18, 23). Bircok
kaynakta enfeksiydz ve maligniteler kardiyovaskdler
hastaliklardan sonra en sik gorilen dogal 6lumler ola-
rak bildirilmistir (3, 9, 18, 23). Ancak calismamizda
ulkemizde yapilan birgcok calismayla paralel olarak
enfeksiydz ve maligniteye bagl 6lim oranlari dusuk
gorulmektedir (6, 11, 12, 14). Bunun nedeninin dl-
kemizde medikal otopsi oranlarinin disuk olmasinin
yaninda yaslilarda kanser, sepsis ve ciddi enfeksiytz
hastaliklar bulunmasi durumunda hekimlerin bu olgu-
lari dogal 6lum kapsaminda degerlendirerek otopsiye
sevk etmeden defin izni vermeleri oldugu disunulda.

Zorlamali 6lumler arasinda %88 ile en fazla kaza ori-
jinli 8lumler oldugu gorildi. Kaza orijinli 169 6lum
arasinda %055,0 ile trafik kazalari ilk sirada, %27,8
ile dismelerin ikinci sirada, %11,8 ile zehirlenmelerin
Uclncl sirada, yanma, is kazasi, ev kazasi gibi diger
kazalarin ise % 5,3 ile dordiincu sirada yer aldigi sap-
tandi. Trafik kazasinda 6lenlerin %41,9'u arag i¢i trafik
kazasl, %34,4'0 yaya iken arag carpmasi, %15,1'i mo-
tosiklet kazasi, %8,6'sI traktdr kazasl sonucu dlmus-
tar. Calismamizla uyumlu olarak Ulkemizde adli ge-
riatrik 6lumler ile ilgili yapilan ¢alismalarda zorlamali
Olumler arasinda ilk sirayi %54,5 ile %82,9 arasinda
oranlarla kazalarin aldigi bildirilmis olup kazalar ara-
sinda trafik kazalarinin en sik gorulen kazalar oldugu
belirtilmistir (5, 6, 10-12, 14, 20). Yaslanma ile birlikte
motor ve duyu organlarinda fonksiyon kayiplari, dik-
kat azalmasi gibi nedenlere bagli olarak trafik kazalar
ve disme basta olmak Uzere kazalara bagh dlumler
yaslilar arasinda ylksek oranda gortlmektedir. Kaza
orijinli 6lum olgularinin %9,4’Gntin karbonmonoksit
intoksikasyonu nedeniyle oldigu belirlenmistir. Anka-
ra’da yapilan iki calismada bu oran %21,7 ve %24,2
(5, 10), izmir'de yapilan bir calismada %16 (11), De-
nizli'de yapilan bir calismada %7,1 (12), Erzurum’da
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yapilan bir ¢calismada %6,72 (14) olarak bildirilmistir.
Calismamizda karbonmonoksit intoksikasyonu ne-
deniyle 6lim oranlari Ankara ve izmir'e gore diisiik
bulunmus, Denizli ve Erzurum illeri ile yakin saptan-
mustir. Bu farklarin illerin nifus yogunluklari, iklim ko-
sullari ve soba kullanma aliskanliklari arasindaki fark-
lardan kaynaklanabileceg@i dustunulmustur.

Zorlamali dlumler arasinda kazalardan sonra %6,8
ile en sik intihar orijinli dlimlerin goruldugu saptandi.
intihar yéntemi olarak %69,2 ile en gok asinin kullanil-
dig! tespit edildi. Adana, Ankara ve izmir gibi bilyiik-
sehirlerde adli geriatrik dlumler ile ilgili ¢calismalarda
zorlamali 6limler arasinda intihar oranlarinin %21,6
ile %27,7 arasinda degistigi (5, 6, 10, 11), yontem
olarak asinin %56,6 ile %62,2 arasinda kullanildigi
(5, 6, 10), Denizli, Erzurum ve Van'da yapilan ¢alis-
malarda zorlamall 6liimler arasinda intihar oranlarinin
%9,3 ile %13,1 arasinda degistigi, yontem olarak asi-
nin %37,1 ile %87,5 arasinda kullanildigi bildirilmistir.
Calismamizda intihar orijinli 6lim orani Adana, Anka-
ra ve izmir illerine gére diisik, Denizli, Erzurum ve
Van illerindeki oranlara yakin saptanmistir. Bu farkin
buyuksehirlerde nufusun fazla olmasi, yaslilarin aile-
leri ile yasama oranlarinin daha disik olmasi, sosyal
izolasyonun daha fazla olmasi gibi nedenlere bagh
olabilecegi degerlendirildi. intihar ydntemi olarak asi-
nin literatlirle uyumlu olarak en sik gorilen yéntem
olmasi asi vasitasina ulasmanin kolay olmasina ve
olumle sonuglanma olasihginin ¢ok yuksek olmasina
bagh oldugu degerlendirildi.

Zorlamali élumler arasinda %3,1 oraninda cinayet
orijinli 6lum saptanmistir. Cinayet orijinli 6 6lum ara-
sinda %50 ile kunt travmanin ilk sirada, %33,3 ile
bagla bogmanin ikinci sirada yer aldigi belirlenmigtir.
Literattrde cinayet orijinli 8lumlerin zorlamali 6ltimle-
re orani %10,7 ile %22,6 arasinda belirtiimis ¢alisma-
lar arasinda siralama degismekle birlikte en sik go-
rilen cinayet yontemleri kesici delici alet, atesli silah
ile kiint travmatik yaralanmalar olarak bildirilmistir (5,
6, 10-12). Calismamizda zorlamal 6lim olgularinin
%2,1'inin hayvan saldirilari sonucu meydana gelmesi,
olgulardan %75’inin 75-84 yas grubunda oldugunun
saptanmasi, ileri yasli kisilerin motor fonksiyonlarin-
daki kayiplarla fiziksel kisitlilik yasamalari nedeniyle
kendilerini bedenen savunmalarinda guglik cektikle-
rini gostermektedir.

Adli geriatrik olumlerle ilgili yapilan bazi ¢calismalarda
olumlerin yaz mevsiminde daha fazla goruldigu (11),
bazi ¢calismalarda ise ilkbahar mevsiminde daha fazla
goruldugu (13, 20) belirtiimisse de ¢alismamizda do-
gal orijinli 6ltimler ve zorlamali 6limler arasinda mev-
simsel dagilim acisindan istatistiksel olarak anlamli
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fark saptanmamistir. Ancak kaza sekli ile mevsimsel
dagilim agisindan bakildiginda trafik kazalarina bagl
olumlerin %65,6 gibi bir oranla ilkbahar ve yaz ayla-
rinda, kaza orijinli zehirlenmelere bagli 6limlerin %70
gibi bir oranla sonbahar, kis aylarinda gerceklestigi
gorildia. Bu durumun ilkbahar ve yaz mevsiminde
hava kosullari nedeniyle bireylerin sosyal yasama
daha cok katilarak disariya ¢ikabilmelerine, sonbahar
ve kis mevsiminde daha ¢ok evde zaman gegiriyor ol-
malarina baglh oldugu dustnuldi.

Kronik, mortalitesi ve morbiditesi yiuksek hastalikla-
rin yaslilikla birlikte sikhdinin artmasi, yashlarin aktif
hayatlarinin azalmasina, evlerine hapsolmus bireyler
haline gelmelerine sebep olmaktadir (11). izmir ve
Sivas'ta yasli élumleri ile ilgili calismalarda olay yeri
en sik ev olarak saptanmistir (11, 13). Calismamizda
dogal orijinli, kaza orijinli zehirlenmelere ve intiharlara
bagli 6limlerin olay yerlerinin en sik ev olarak saptan-
masinin yaslilarin hastaliklarina ve/veya artan sosyal
izolasyona bagl oldugu degerlendirilmistir.

Calismamizda tiim olgularin %22,6’sinda 610 bulunma
oykusu bulundugu, 6lG bulunan 60 olgunun %75’inin
evde 0lU bulundugu, %33,3'Unln otopsi bulgularina
ve sorusturma belgelerine gére 6limindn Gzerin-
den 1 ginden fazla sire gectikten sonra bulundugu,
%48,3'Untn dogal orijinli 6lim oldudu, %33,3'Uniln
kaza, %11,7’sinin intihar, %1,1'inin cinayet orijinli
olumler oldugu saptanmistir. Japonya’da 20 yil arayla
5er yilhk adli otopsi kayitlari incelenerek karsilastir-
ma yapilan bir ¢alismada 1989-1993 vyillarini iceren
otopsi serisinde cesedin 6limden 3 giin sonra bulun-
ma oranlari yalniz yasayan yaslilarda %14, aileleriile
yasayan yaslilarda %7 iken, 2009-2013 yillarini ice-
ren otopsi serisinde cesedin 6limden 3 giin sonra bu-
lunma oranlari yalniz yasayan yaslilarda %48, aileleri
ile yasayan yaslilarda %19 bulunmustur. Nomura ve
arkadaslari calismanin sonucunda yaslilari izole eden
ve 6lum nedenlerini belirleme zorlugunu artiran g
faktoru aile tyeleriyle iletisimin azalmasi, komsularla
veya toplumla iletisimin azalmasi ve gekirdek ailenin
artan prevalansi olarak bildirmiglerdir (22).

Sonug

Yash 6lum olgularinin postmortem incelemelerin-
de gerektiginde otopsi de yapilarak saglanan veri-
ler 1s1§inda yashlarin 6lum orijinlerinin, nedenlerinin
ve mekanizmalarinin belirlenmesi, dnine gecilmesi
mimkin olan nedenlere yonelik sosyal ve saglik ted-
birlerinin alinmasi saglanabilir. Kazalara bagh 6lim
oranlarinin yuksekligi dikkate alindiginda yasllikla
birlikte ortaya c¢ikan, hareket, denge ve dikkat kaybina
bagli 6limle sonuclanan kazalarin engellenmesi igin
trafikte ve evde 6zel 6nlemler alinmasi gerekmektedir.
Sosyal izolasyonun dniine gecilmesi ile intihara bagh
ve bakim eksikligi sonucu meydana gelebilecek dogal
Olumlerin 6nline gecilmesi de mumkin olabilecektir.
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Oz

Amacg

Basparmak elin fonksiyonel kapasitesinin yaklasik
%50'sini icermesi nedeniyle diger parmaklara kiyasla
basparmagin konjenital veya kazaniimis yoklugunda
elin pin¢ ve opozisyon gibi 6nemli fonksiyonlari yeri-
ne getirilemedidi icin ciddi bir fonksiyon kaybi olusur.
Basparmak rekonstriiksiyonunda tedavi algoritmalari
seviyelere gore farklilasmakta olup, bununla ilgili ola-
rak klinigimizde uygulanan rekonstriiksiyon secenek-
lerinin irdelenmesi amaclanmistir.

Gerec¢ ve Yontem

Klinigimizde 2010-2020 yillari arasinda kazanilmis
basparmak defekti olan 50 hasta retrospektif olarak
incelendi. Hastalar demografik 6zellikleri, yaralanma
sekli, yaralanma seviyesi, rekonstriiksiyon sekli ve
komorbid hastaliklar yéniinden degerlendirildi. Elde
edilen bulgular tablo haline getirilerek analiz edildi.

Bulgular

Hastalarin ortalama yasi 43,372(82-4) idi. Erkek-ka-
din orani 3,54(39-11) idi. Vakalarin 49 tanesi(%98)
kazanilimis(travmatik), 1 tanesi(%2) maligniteye bagh

defekt olarak goruldi. Hastalarin bagparmak ampu-
tasyonlari, 35'inde Zonel(Distal 1/3), 8'inde Zone
2(Orta 1/3), 7'sinde Zone 3(Proksimal 1/3) seviye-
sinden idi.

Sonug

Basparmaktaki defektin anatomik ve klinik siniflamasi
g6z 6nidnde bulunduruldugunda merkezimizde yapi-
lan rekonstriiksiyonlar literattir ile genel olarak para-
lellik gostermekte olup komplikasyon oranlari benzer
goOralmastar.

Anahtar Kelimeler: Basparmak, Amputasyon, Rep-
lantasyon, Rekonstriksiyon

Abstract

Objective

Because of the thumb contains approximately 50% of
the functional capacity of the hand, in the congenital
or acquired absence of the thumb compared to the
other fingers, a serious loss of function is experienced
because the important functions such as pinch and
positioning of the hand cannot be performed. Treat-
ment algorithms in thumb reconstruction vary accor-
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ding to their levels, and it is aimed to examine the
reconstruction options applied in our clinic.

Materials and Methods

50 patients with acquired thumb defects in our clinic
between 2010-2020 were analyzed retrospectively.
Patients were evaluated in terms of demographic
characteristics, injury type, injury level, reconstruction
type and comorbid diseases. The obtained findings
were tabulated and analyzed.

Results
The mean age of the patients was 43.372 (82-4). The
male to female ratio was 3.54 (39-11). 49 of the ca-

Giris

Bagimsiz hareket edebilen basparmak, elin fonksi-
yonlarinin yaklasik %40'ini olusturur(1). Diger tim
parmaklari karsilayarak temas etmesi (oppozisyon)
basparmagi el fonksiyonlari igin essiz hale getirir. Bu
Onem, el cerrahisi tarihsel stirecine de yansimis olup
eldeki ilk mikrocerrahi girisim basparmaga yone-
lik olarak yapilmistir(2). Konjenital veya kazanilmis
olarak eksik olan basparmagin rekonstriiksiyonunda
uygun uzunluk, tim eklemlerde uygun hareket, iyi bir
parmak ucu hissi ve kabul edilebilir estetik gériiniim
kazandirmak cerrahinin temel hedeflerindendir(3).
Literatiire bakildiginda basparmak rekonstriksiyo-
nunda defekt, otdrler tarafindan anatomik veya Kkli-
nik olarak siniflandiriimis olup buna yonelik uygun
rekonstriiksiyon se¢enekleri tartisiimistir.

Klinik olarak basparmak amputasyonlari Lister sinif-
lamasina gore 4 gruba ayrilmis ve uygun rekonstriik-
siyon secenekleri belirtiimistir(4).

Diger bir anatomik siniflamada travmatik veya kaza-
nilmis olarak parmak; distal, proksimal falanks ve
1. metakarp baz alinarak 3 bolgeye ayriimis (Sekil
1) ve bélgeler icin uygun cerrahi girisimler belirtil-
mistir(5). Distal 1/3 defektler icin; sekonder iyilesme,
deri grefti, V-Y ilerletme flebi, cross-finger flap, dorsal
metakarpal arter bazli flap, orta 1/3 defektler i¢in; fa-
langizasyon, radial dnkol flebi, metakarpal uzatma,
osteoplastik rekonstriksiyon, proksimal 1/3 defektler
icin; metakarpal uzatma, osteoplastik rekonstriiksi-
yon, pollisizasyon rekonstriiksiyon secenekleri ola-
rak sayilabilir.

Anatomik siniflamada mikrocerrahi girisimler harig¢
tutularak sadece lokal midahalelerle yapilan rekons-
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ses (98%) were seen as acquired (traumatic), 1 (2)
as malignancy related defect. Thumb amputations of
the patients were at the level of Zone 1 (Distal 1/3) in
35, Zone 2 (Middle 1/3) in 8, Zone 3 (Proximal 1/3) in
7 cases.

Conclusion

Considering the anatomical and clinical classification
of the thumb defect, the reconstructions performed in
our center are generally in line with the literature, and
the complication rates were similar.

Keywords: Thumb, Amputation, Replantation, Re-
construction

triksiyon siniflanmistir. Ayaktan ele parmak nakli tim
seviyelerde uygun vakalarda kullanilabilmektedir.

Bolgemiz tarim agirlikli sanayi bolgesidir. Bu neden-
le travmatik basparmak yaralanmalari siklikla goéril-
mektedir. 2010-2020 yillar1 arasinda hastanemize
basvuran ve basparmak rekonstriiksiyonu yapilan
50 vakay! retrospektif olarak inceledik. Calismami-
zin amaci hastanemize basparmak ampiitasyonu ile
veya basvuran ve replantasyon, revaskilarizasyon
ve rekonstriiksiyonu yapilan vakalarin yas, etyolojik
faktor, seviyelerine gore rekonstriksiyon se¢enekleri
acisindan degerlendirip sonuclarini giincel literatir
ile karsilastirmaktir.

Gere¢ ve Yontem

2010-2020 yillar1 arasinda hastanemize basvuran
travmatik veya kazanilmis basparmak defekti olan ve
rekonstriiksiyon yapilan vakalar retrospektif olarak
incelendi. Siileyman Demirel Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurulu Baskanligindan
16/04/2020 tarihi ve 111 sayili karari ile onay alindi.
Hasta bilgilerine arsiv kayitlarindan ulasildi. Hastalar
yas, cinsiyet, yaralanma turt, defekt sekli, rekons-
triksiyon sekli ve komorbid hastaliklar yéniinden in-
celendi. (Tablo 1)

Bulgular

Hastalarin ortalama yasi 43,375(4-82) idi. Erkek-ka-
din orani 3,54(39-11) idi. Vakalarin 49 tanesi(%98)
kazaniimis(travmatik), 1 tanesi(%2) maligniteye bag-
I defekt olarak gorildi. Hastalarin bagparmak am-
putasyonlari, 35’inde Zonel(Distal 1/3), 8’'inde Zone
2(Orta 1/3), 7'inde Zone 3(Proksimal 1/3) seviyesin-
den idi. Zone 1 amputasyonlarin 21’'inde replantas-
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Basparmak rekonstriksiyonu vakalarinin yaslara gore dagilimi.

NO | YAS | CINSIYET YARALANMA SEKLI sl,);;:isgi REKONSTRUKSIYON SEKLI KOMORBIDITE
1 63 E CRUSH ZONE 1 GUDUK HiiPERTROIDI,HIPERTANSIYON
2 36 E BIGAK ZONE 1 K TELI+STDG YOK
3 38 E SPIRAL ZONE 1 K TELI +PRIMER ONARIM YOK
4 57 K TAHRA ZONE 1 K TELi+DIGITAL ARTER DM,HT
5 56 E TAHRA ZONE1 KOMPOZIT GREFT YOK
6 66 K TAHRA ZONE 1 REPLANTASYON DM,HT,HIPERLIPiDEMI,DISRITMi
7 50 E TAHRA ZONE 1 REPLANTASYON-NEKROZ-CROSS FINGER YOK
8 38 E TAHRA ZONE 1 K TELI+TENON ONARIMI YOK
9 32 E CRUSH ZONE 1 REPLANTASYON YOK
10 | 55 E TAHRA ZONE 1 REPLANTASYON KAH
1| 21 E ZINCIRE SIKISTIRMA ZONE 1 REPLANTASYON YOK
12 | 51 E ELEKTRIKLI TESTERE ZONE 1 REPLANTASYON DM
13 | 47 K DEGLOVING ZONE 1 REPLANTASYON YOK
14 | 41 E TAHRA ZONE 1 REPLANTASYON YOK
15 | 64 K CRUSH YARALANMA ZONE 1 K TELI+REVASKULARIZASYON KAH
16 32 E iS MAKINESI ZONE 1 KOMPOZIT GREFT YOK
17 26 E MAKINE KAZASI ZONE 1 ILIAK KEMiK GREFT+P.KASIK FLEBI YOK
118 | 25 E CRUSH ZONE 1 P. KASIK FLEBI YOK
19 26 E MERMER TELI KESISi ZONE 1 FTDG YOK
20 4 K BAG KESME MAKASI ZONE 1 REPLANTASYON YOK
21 | 60 E BANT MAKINESI ZONE 1 GUDUK ONARIM YOK
22 | 75 K BULGUR MAKINESI ZONE 1 REPLANTASYON HT
23 | 19 E MOTORLU TESTERE ZONE 1 REPLANTASYON YOK
24 5 E BISIKLET ZINCIRi ZONE 1 REPLANTASYON-DEBRITMAN DORSAL MCA FLEP YOK
25 | 56 E ZINCIRE SIKISTIRMA ZONE 1 REPVASKULARIZASYON-CROSS FINGER FLAP GUATR,HT
26 | 48 E MAKINE EZILME ZONE 1 REPLANTASYON,SERBEST KASIK FLEBI YOK
27 | 17 E BUDAMA MAKASI ZONE 1 REPLANTASYON YOK
28 | 20 E MOTOSIKLET ZINCIRi ZONE 1 KOMPOZIT GREFT+VY FLEP YOK
29 | 41 E TRAKTOR KAYISI ZONE 1 REPLANTSYON+P KASIK FLEBI YOK
30 | 64 E TARIM MAKINESI ZONE 2 GUDUK YOK
31 | 65 K TAHRA ZONE 2 GUDUK YOK
32 9 E PERVANEYE KAPTIRMA ZONE 2 REPLANTASYON-DEBRIDMAN,P. KASIK FLEBI YOK
33 | 12 E KAPIYA SIKISTIRMA ZONE 2 REVASKULARIZASYON YOK
34 | 45 K KIYMA MAKINESI ZONE 2 P.KASIK FLEBI +ILIAK KEMiK GREFTI YOK
35 | 70 E KOSTEBEK TABANCASI ZONE 2 DEBRIDMAN+.P. KASIK FLEBI HIPOGLISEMi+BPH
36 | 82 K KONDROSARKOM ZONE 3 P KASIK+ILIAK KEMIK YOK
37 | 48 E CRUSH ZONE 3 OSTEOPLASTIK REKONSTRUKSIYON YOK
38 | 40 E ELEKTRIK CARPMASI ZONE 3 POLLISIZASYON YOK
39 54 K KIYMA MAKINESI ZONE 3 HETEROTOPIK REPLANTASYON YOK
40 | 22 E AGAC KESME MOTORU ZONE 3 REPLANTASYON YOK
41 | 49 E EKLEME MAKINESI ZONE 3 HETEROTOPIK REPLANTASYON YOK
42 | 22 E PATOS CIiHAZI ZONE 3 TOE-TO-THUMB YOK
43 | 33 E BICAK ZONE 1 P. KASIK FLEBI YOK
44 | 51 E SPIRAL ZONE 1 REPLANTASYON YOK
45 | 65 K BICAK ZONE 1 REPLANTASYON YOK
46 | 36 E BUDAMA MAK. ZONE 1 REPLANTASYON YOK
47 | 67 E SPIRAL ZONE 1 REPLANTASYON ANKSIYETE,HT
48 | 65 E CRUSH ZONE 1 KOMPOZIT GREFT YOK
49 | 55 E MAKINE ZONE 2-3 OSTEOPLASTIK REKONS. YOK
50 | 47 E CRUSH ZONE 2 OSTEOPLASTIK REKONS. YOK
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yon denendi. Bu replantasyonlarin 15'i basarili iken,
6 vakada ise replantasyon basarisiz oldu. Basarisiz
olan vakalarda ise parmak uzunlugunu korumak
amaclyla kemik doku korunarak nekroze yumusak
dokular debride edildikten sonra vaskulerize cilt do-
kulari ile 6rti saglandi. Bu vakalardan biri cross-fin-
ger flep ile, biri 1. dorsal metakarpal arter flep(DMA)
ile, biri komzotit greft ile, diger 3’inde ise deri 6rtisi
pedikilli kasik flebi ile saglandi. 8 Zone 2 yaralan-
masinda 5 vakaya osteoplastik rekonstriksiyon, 1
vakaya revaskilarizasyon uygulandi. 2 vaka daha
sonra rekonstriikte edilmek tzere guduk onarimi ya-
pildi. Zone 3 ¢oklu parmak amputasyonu olan 2 va-

Resim 1:

54 yas kadin hasta. Kiyma makinesine kaptirmasi sonucu
el bilek ve MP eklem dizeyinde iki seviyeli amptitasyon.
Ampute 3. Parmak ile basparmagin heterotopik replantas-
yonu. Postoperatif 4. yil.
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kada heterotopik replantasyon yapilarak basparmak
rekonstrikte edildi (Resim 1). 1 vakada iliak kemik
ile osteoplastik rekonstriiksiyon, 1 vakada replan-
tasyon, 1 vakada pollisizasyon (Resim 2), 1 vakada
ayaktan ele parmak nakli (Resim 3), 1 vakada ayak
falanks kemiginden alinan kemik grefti ile osteoplas-
tik rekonstruksiyon, 1 vakada da pedikilli kasik flebi
ile birlikte iliak kemik grefti yapildi.

TUm vakalar postoperatif donemde Fizik Tedavi Kli-
nigine konstlte edildi ve uygun rehabilitasyonlar en
erken slrede baslanarak fonksiyonel geri dénts su-
resi minimuma indirildi.

Resim 2 :

40 yasinda erkek hasta. Elektrik ¢arpmasi nedeniyle 1.
parmak karpometakarpal eklem ve distalinde total nekroz
sonrasi amputasyon ve 2. parmak ile pollisizasyon yapildi.
Postoperatif 1. yil.

Resim 3 :

22 yasinda erkek hasta. Tarim makinesi kazasi sonrasi sag el 1.
Parmak IP eklem seviyesinden ampiitasyonu kasik flebi ile gudik
onarimi sonrasinda ayak 2. parmaktan el 1. parmaga transfer ya-
pildi. Postoperatif 1. yil.
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Sonuc

Elin fonksiyonel olarak en énemli parmagi olan bas-
parmagin rekonstriksiyonu literatiirde genisce ele
alinmistir. Parmak rekonstriksiyonunda ilk basa-
mak parmagin dogru konumlandiriimasi olarak be-
lirtilmistir(6). Ardindan klinik siniflamaya gére uygun
rekonstriksiyon secenegi belirlenebilir. Rekonstrik-
siyon yapilirken parmagin temel fonksiyonlarindan
olan uzunluk, hareket, his ve gorintii g6z 6ninde
bulundurulmalidir.

Zhang ve ark. yaptiklari calismada pulpa defekti olan
hastalarda kullanilan ucurtma(kite) flebine duyusal
sinir dahil ederek daha iyi iki nokta diskriminasyonu
elde etmislerdir(7). Benzer sekilde genelde IP eklem
kontraksiyonuna neden olan Moberg flebi, Mutaf ve
ark. tarafindan yapilan bir gcalismada revize edilerek
Z plasti ve V-Y ilerletme teknikleri ile kombine edilmis
olup kontraktir gérilme orani azaltilmistir(8). Klini-
gimizde pulpa defekti olan vakalarda sekonder iyi-
lesme, kompozit greft, Atasoy volar V-Y flebi, Kutler
lateral V-Y flebi, capraz parmak flebi, reverse dorsal
metakarpal arter flepleri ile rekonstruksiyon sege-
nekleri daha ¢ok tercih edilmektedir. Bu tercihlerimizi
defektin blyukligune, kemik yapinin agikta olmasi-
na ve dondr saha tercihleri bélgelerinde de travma
olmasina goére yapmaktayiz. Amacimiz rekonstrik-
siyon tercihimizde minimal ve kabul edilebilir donor
saha morbiditesi olusturmaktir.

Basparmak defektinin en sik nedeni olan travmatik
ampltasyonda ilk secenek parmagin replantasyo-
nudur(9). Replantasyon i¢in daima sartlar zorlanmal
ve ampute parcanin sagkalim siresini uzatmak icin
tum mudahaleler yerinde ve zamaninda yapiimalidir.
Basparmak replantasyonu, donér alan morbiditesi
olmaksizin, belirtilen tim rekonstriksiyon hedefleri-
ne ulasmada Ustlin sonuclar sunmaktadir. Aviilziyon
yaralanmalari i¢in dahi replantasyon oncelikli olarak
tercih edilen rekonstriksiyon yontemidir(10). Ya-
ralanma tipi ve cerrahin tercih ve tecribesine gore
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Sekil 1:
Basparmak rekonstruksiyon bolgeleri (Dr. Burak Alan)

basparmak replantasyon basari oranlari %90’lara
ulasabilmektedir(11). Klinigimizde basparmagdin kes-
kin, travmatik veya avillze ampitasyonlarinda énce-
likle ve i1srarla replantasyon ile rekonstriiksiyon tercih
edilmektedir. Replantasyona uygun degilse diger re-
konstriuksiyon secenekleri hasta ve travma 6zelligine
gore belirlenmektedir.

Sekiz makalenin incelendigi bir metaanalizde replan-
tasyon basari oranlarinini; temiz sekilde kesilen par-
maklarda %91.4, ezilme yaralanmasi kaynakl am-
pltasyonlarda % 68.4, aviilze olan parmaklarda ise
%66.3 olarak belirtmektedir(12). Yine bu metaanaliz
basparmaklarin kurtarilmasinin diger parmaklardan
daha zor oldugunu 6ne sirmektedir. Basparmaklarin
replantasyon basari oranini % 68.1 olarak ifade et-
mektedir(12). Velanovich ve ark. calismalarinda bas-
parmak icin basarili replantasyon orani %72'dir(13).
Klinigimizde ise basparmak zone 1 replantasyonu
basari orani %71.4 olarak gerceklesmistir. Bu oran
metaanaliz oranlari ile paralellik gostermektedir.

Basparmagin replante edilemedigi veya konjenital
basparmak gelisim bozukluklarinda ayaktan ele par-
mak nakli uygun donér saha varliginda 2. tercih ola-
bilmektedir. ilk zamanlar sadece eriskinlerde yapilan
bu prosedirin ¢cocuklarda da glvenle kulanilabile-
cegi vaka serilerinde 6ne surtlmustur(14). Bu pro-
sedir her ne kadar geng¢ populasyonda uygulansa
da yashlarda da akut rekonstriksiyonda denenmis-
tir(15). Tek seansta ayaktan ele parmak nakili ile re-
konstriksiyon yapilan vakalarda kisa hastanede ya-
tis slresi, erken ise ve sosyal hayata donis imkani
nedeniyle tercih edilebilecek bir se¢genektir(16). Bas-
parmak rekonstriksiyonunda donér saha morbiditesi
g6z 6nUnde bulundurulmahdir. Ayak parmag: trans-
ferinden sonra donér saha morbiditesinin boyutu ile
ilgili tartismalar devam etmektedir. Chung ve Wei alt
ekstremite fonksiyon skorlarinda bir eksiklik bildirme-
diler. Lipton ve ark. yurime analizi Gzerine ¢ok az
dedgisiklik bildirdiler(17,18). Sabapathy ve ark., ayak
basparmag! transferinden sonra ylruyuste itmenin
azaldigini belirtti(19). Lin ve ark., parmak transfe-
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rinden sonra dondr saha komplikasyonlarinin nasir
olusumu, gecikmis yara iyilesmesi ve itme guc¢siuz-
[0gU icerdigini bulmustur. % 80 kadar yuksek nasir
oranlari ve % 22'ye varan gecikmis yara iyilesmesi
bildirmislerdir(20). Roger ve ark. ayaktan ele par-
mak nakli yaparken ayak 1. Parmak distal falanksi
ile 2. Parmak orta+proksimal falanksi kombine edip
dondr saha morbiditesini azaltmiglardir(21). Zone 1
defektlerde pedikulli veya serbest radial 6n kol oste-
okutandz flep ile rekonstruksiyon bildiren yayinlarda
da hedef donér saha morbiditesini azaltmaktir(22).
Klinigimizde ayaktan ele parmak nakli tarim makinesi
yaralanmasina bagh 22 yasinda erkek hastanin am-
pute olan sag el basparmagina ayak 2. parmagindan
nakil yapilarak rekonstrukte edilmistir. Tercih edilen
bu prosedirle, minimal donér saha morbiditesi olus-
turacak sekilde ve tek seansli uygulama oldugundan
hastanede kalis siresi kisa, ise ve sosyal hayata
donls erken olmustur. Hastanin yuriyisinde itme
gucinde herhangi bir azalma ve nasir olusumu gibi
komplikasyonlar gorilmemistir.

Basparmagin osteoplastik rekonstriksiyonu esas
olarak pedikulli kasik flebinden bir deri tipl olus-
turmayi ve stabilite icin nonvaskularize kemik grefti
kullanimini icerir. Belirli teknik noktalari takip ede-
rek tatmin edici bir sonuc elde edilebilir. Osteoplas-
tik rekonstriiksiyon, diger parmaklari feda etmeme
avantajina sahiptir ve nispeten hizh bir islemdir(23).
Brunelli, koéti sonuclar ve birka¢c ameliyata ihtiyac
duyulmasi nedeniyle osteoplastik rekonstriiksiyonun
terk edilmesini tavsiye etmistir(24). Ancak mikrocer-
rahi tecriibesinin yeterli olmadigi veya ayaktan ele
parmak nakline ve elin diger parmaklarindan transfer
ile basparmak rekonstriksiyonuna razi olmayan has-
talarin olmasi nedeniyle osteoplastik rekonstriiksiyon
hala gecerli bir secenektir. Klinigimizde de elinden
veya ayagindan parmak kullaniimasina veya uzun
sureli mikrocerrahi operasyonuna rizasi olmayan 7
hastaya osteoplastik rekonstriksiyon yapilmistir.

Pollisizasyon diger bir basparmak rekonstriksiyonu
secenegidir. Genellikle basparmak amputasyonu
varliginda bitisik parmaklarda da yaralanma olur.
Yarali bir isaret parmaginin pollisizasyonu baspar-
maga uzunluk saglamakla birlikte web alaninin da
genis kalmasini saglar(25). Basparmak ve isaret
parmaginin yaralanmasi durumunda orta parmagin
pollisizasyonu tarif edilmistir. Ancak isaret parmagini
kullanmak standart ve daha glivenli secenek olmaya
devam etmektedir. Klinigimizde de literattrle uyumlu
olarak, 40 yasinda erkek hastada elektrik ¢carpma-
sI nedeniyle 1. parmak karpometakarpal eklemden
itibaren nekroz sonrasi amputasyon ve 2. parmak
ile pollisizasyon tercih edilmistir. Hastada uygun ge-
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niglikte web araligi olusmus fleksiyon ve oppozisyon
gibi fonksiyonel sonucu oldukga iyidir.

Hastanemizin icinde bulundugu bdélgede tarim faali-
yetleri yogun olarak yapilmaktadir. Tarim aletleri ile
yaralanmalarin sikhgina baglh olarak tim seviyelerde
parmak rekonstriuksiyonu tarafimizca yapiimaktadir.
Giriste belirtildigi Uzere defektin anatomik ve klinik
siniflamasi g6z 6nunde bulunduruldugunda merkezi-
mizde yapilan rekonstriiksiyonlar ve elde edilen so-
nuclar literatir ile genel olarak paralellik gostermekte
olup komplikasyon oranlari benzer goralmustdir.
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Amacg

Teratojenite Bilgi Servisleri (TBS), gebelik sirasinda
ilagc maruziyetine bagl riski degerlendiren birimlerdir.
Ancak Ulkemizde hentiz az sayida olmalari nedeniy-
le bu degerlendirme ¢ogunlukla kadin hastaliklari ve
dogum uzmani hekimler tarafindan yapilmaktadir. Bu
calisma, Goller Bdlgesi (Burdur, Isparta) ve Antal-
ya'da calisan kadin hastaliklari ve dogum uzmanla-
rinin teratojenite danismanligi konusundaki tercih ve
tecriibelerini degerlendirmeyi amaglamistir

Gerec¢ ve Yontem

Goller Bolgesi (Burdur, Isparta) ve Antalya’da calisan
kadin hastaliklari ve dogum uzmanlarina yuz-yiize
gorisme teknigi kullanilarak anket uygulanmistir.

Bulgular

Ankete katilan 103 hekimden sorularin tamamini ce-
vaplayan 97 katilimcinin anket formlari degerlendi-
rilmistir. Katilimcilarin %64’0 kadin olan tim grubun
ortalama yas ve mesleki deneyimleri sirasiyla 41,1 +
8,7 ve 14,5 + 8,5 yil olarak saptanmistir. Katilimcilarin
biyik cogunlugu kamuya ait ticiincti basamak saghk
kurulusunda calisiyorken (%36,1), kamuya ait ikinci
basamakta, 6zel hastanede ve kendine ait 6zel polik-

linikte calisanlarin oranlari sirasiyla %29,9, %30,9 ve
%3,1 olarak belirlenmistir. Hekimlerin %53,6'sI giinde
20 ve Uzeri gebe muayene ettigini belirtirken, terato-
jenite risk danismanhgi yapma sikliklari %36,1'inde
ayda en az 1, %32’'inde her hafta ve %26,8'inde her
gun seklinde ifade edilmistir. Teratojenite danisman-
i1 sirasinda kullanilan kaynaklar internet (%77,3),
kitaplar (%70,1), meslektaslar (%34) ve olgu sunum-
lari (%16,5) olarak siralanmistir. Hekimlerin %87,4'U
bu kaynaklari yilda birka¢ kereden fazla, geri kalani
da yilda birka¢ kereden az kullandiklarini belirtmis-
tir. En sik danismanlik verilen ila¢ gruplari antibiyo-
tikler (%69,1), analjezikler (%45,4), antidepresanlar
(%26,8) ve antiepileptikler (%17,5) olarak ifade edil-
mistir. Son 5 yilda teratojenite danismanhgi ile ilgili
egitim alan hekim sayisi kisithdir (%9,3). Hekimlerin
%79,4'u ileri danismanlik i¢in hastalarini bir perinata-
loji uzmanina yonlendirirken, tibbi farmakoloji uzma-
ni veya TBS’ye yonlendirme orani %14,4 diizeyinde
kalmistir.

Sonug

Teratojenite danismanhgi; gebelik ve kullanilan ilaca
ait detayh dykiye hakim olmayi, giincel ve detayli bir
literatiir taramasini ve hastanin ilaca bagh risk artisi-
ni tam olarak anladigindan emin olmayi gerektiren bir
surectir. Devam eden gebeliklerin takibi ise, ilaca ilis-
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kin 6nemli epidemiyolojik bilgiler saglayabilir. Mevcut
anket verilerinin nitel yontemlerle detaylandiriimasi
konuyla ilgili daha kapsamli bilgi saglayacaktir.

Anahtar Kelimeler: Gebelik, ilag, teratojenite bilgi
servisi

Abstract

Objective

Teratogenicity Information Services (TIS) are the
units that assess the risk associated with drug expo-
sure during pregnancy. However, since they are not
yet common in our country, this evaluation is mostly
made by obstetrics and gynaecology specialists. This
study aimed to evaluate the preferences and expe-
riences of gynecologists and obstetricians in the La-
kes Region (Burdur, Isparta) and Antalya on teratoge-
nicity counseling.

Materials and Methods

A questionnaire was applied to gynecologists and
obstetricians working in Lakes Region (Burdur, Ispar-
ta) and Antalya via a face-to-face interview technique

Results

Questionnaires of 97 participants who answered all
of the questions from 103 physicians that participated
the survey were evaluated. The mean age and profes-
sional experience of the whole group, of which 64%
of the participants were women, were determined as
41.1 £ 8.7 and 14.5 £ 8.5 years, respectively. While
the vast majority of the participants work in a public
tertiary healthcare facility (36.1%), the rates of tho-
se working in public secondary care, private hospitals

Giris

Gebelikte ila¢ kullanimi ile ¢cogu kez anne adaylari-
nin gebe olduklarinin farkinda olmadiklari erken do-
nemde karsilasilmaktadir. Bunun yani sira vitamin-
ler ve demir ilaglari gibi gebeligin gerektirdigi ilaclar,
gebelik sirasinda yeni ortaya ¢ikan tibbi durumlarin
ya da gebelik 6ncesi mevcut kronik hastaliklarin te-
davisi i¢in kullanilan ilaglar da bu 6zel dénemde ilaca
bagl teratojenite riski olusturmaktadir (1). Dolayisiy-
la, gebelik sirasinda hem anne adayl hem de gebeyi
takip eden hekim acisindan en 6nemli konulardan bi-
risi, bu dénemde kullanilan ilaglarin givenliligidir (2).
Yenidogan konjenital anomalilerinin sadece %1'inin
gebelikte kullanilan ilaglara maruz kalma sonucu
olustugu tahmin edilmektedir (3). Son yillarda hem
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and their own private polyclinics are 29.9%, 30.9%,
and 3.1%, respectively. While 53.6% of the physi-
cians stated that they examine 20 or more pregnant
women per day, the frequency of teratogenicity risk
counseling was at least one a month in 36.1%, every
week in 32% and every day in 26.8%. The sources
used for teratogenicity counseling were listed as in-
ternet (77.3%), books (70.1%), colleagues (34%), and
case reports (16.5%). 87.4% of the physicians stated
that they use these resources more than a few times
a year and the rest less than a few times a year. The
most frequently counseled drug groups were antibi-
otics (69.1%), analgesics (45.4%), antidepressants
(26.8%), and antiepileptics (17.5%). The number of
physicians who received training on teratogenicity
counseling in the last 5 years is limited (9.3%). While
79.4% of the physicians referred their patients to a
perinatology specialist for further counseling, the rate
of referral to medical pharmacology specialists or TIS
remained at 14.4%.

Conclusion

Teratogenicity counseling is a process that requires a
detailed history of pregnancy and the drug used, an
up-to-date and detailed literature review, and making
sure that the patient fully understands the drug-rela-
ted risk increase. The follow-up of ongoing pregnan-
cies can provide important epidemiological informa-
tion about the drug. Elaborating the current survey
data with qualitative methods will provide more comp-
rehensive information on the subject.

Keywords: Pregnancy, drug, teratogenicity informa-
tion servise

gebelik doneminde ila¢ kullanim oranlari hem de ge-
belikte kullanilan ortalama ilag sayisinda genel bir
artis s6z konusudur (4, 5). Bu artisa bagl olarak,
hekimler de daha fazla teratojenite risk danismanhgi
vermek durumundadir.

Gunumuzde, teratojenite danismanhiginda kullanil-
makta olan risk kategorizasyon sistemlerinin, risk
degerlendirmesinde tek basina yetersiz kaldigi konu-
sunda bir gorus birligi olusmustur (6). Ayni ilacin fark-
[l kategorizasyon sistemlerinde farkli risk gruplarinda
degerlendirilmesi, ilaglarin alinan dozuna velveya
ilaca maruz kalinan gebelik yasina gore teratojen
etki gosterip géstermemesi gibi faktorler, teratojenite
danismanhginin sadece etken molekul diizeyinde bir
degerlendirmeden fazlasina ihtiya¢ oldugunu ortaya



koymaktadir (2). Bu amagcla olusturulan Teratojenite
Bilgi Servisleri (TBS), Amerika ve Avrupa’daki rnek-
lerine benzer sekilde Ulkemizde de hizmet vermeye
baslamistir. Bu birimlerde tibbi farmakoloji uzmani
hekimler tarafindan gebelere veya hekimlere yonelik
verilen danismanlik, ila¢ ve gebelik dykusunin de-
taylarina hakim olmayi, detayl ve glncel bir literatir
taramasini ve gebenin anlatilani tam olarak anlaya-
cag! bir risk iletisimini gerektirmektedir (6). Ancak,
ulkemizde hizmet veren TBS’lerin heniliz az sayida
olmasi, bu alanda yetismis tibbi farmakoloji uzmani
hekimlerin daha ¢ok blyiksehirlerdeki merkezlerde
bulunmasi gibi nedenlerle, teratojenite danismanhgi,
Turkiye'de biylk oranda kadin hastaliklari ve dogum
uzmanlari tarafindan verilmektedir.

Tlrkiye'de teratojenite danismanhgindaki mevcut
durumun anlasiimasi ve bu danismanligi veren sa-
hadaki hekimlerin tercih ve gdruslerinin belirlen-
mesinin bu konudaki diizenleme ve iyilestirmelerin
planlanmasina katki saglayacag! dusunilmektedir.
Mevcut kesitsel anket calismasi da bu baglamda
planlanmis ve calisma kapsaminda Goller Bolgesi
(Burdur, Isparta) ve Antalya ilinde gérev yapan kadin
hastaliklari ve dogum uzmanlarinin teratojenite da-
nismanhgi hakkindaki kisisel tecriibe ve tercihlerinin
belirlenmesi amacglanmistir.

Gerec ve YOntem

Siileyman Demirel Universitesi Klinik Arastirmalar
Etik Kurulu'ndan onay alan (16.08.2017/140) mev-
cut calisma bir anket ve bu anketin sonuglari dog-
rultusunda hazirlanan yuz ytze goérisme sorulari ile
yapilacak nitel calisma kisimlarini iceren iki bolim
halinde tasarlanmistir. Mevcut makalede ¢alismanin
ilk kismini olusturan kesitsel anketin sonuglari sunul-
mustur.

Calisma evreni Burdur, Isparta ve Antalya illerinde
calisan kadin hastaliklari ve dogum uzmani hekimler
olarak belirlenmistir. Calisma icin bir 6rneklem secil-
meyip bu bolgedeki hekimlerin hepsine ulasiimaya
cahsilmistir. ki aylk dénemde (1 Subat 2018 - 31
Mart 2018) kartopu teknigi kullanilarak mimkun olan
en fazla sayida katilimciya ulasiimasi hedeflenmistir.
Anket yardimi ile veri toplanmasina iki aylik sire so-
nunda son verilmis olup katihmci sayisinin belirlen-
mesinde sure temelli yaklasim kullaniimistir. Anket
oncesinde hekimlere konuyla ilgili yuz yuze gorus-
me ile kisa bilgilendirme yapilmis ve verilerin sadece
arastirma amach kullanilacagi belirtilmistir. Katilim
icin onay veren hekimlerden, anketi de kapsayan
veri toplama formunu eksiksiz sekilde doldurup ka-
pall zarf icinde teslim etmesi istenmistir.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Veri toplama formunun ilk kisminda hekimlerin sos-
yodemografik 0Ozellikleri ve mevcut durumda ca-
lismakta oldugu kurum (kamu, 6zel gibi) hakkinda
veri toplanmistir. ikinci kisim ise anket sorularindan
olusmakta olup kadin hastaliklari ve dogum hekim-
lerinin teratojenite danismanhgi konusundaki ter-
cihlerini sorgulayan acik ve kapali uclu sorulardan
olusmaktadir. Anket sorulari, calismacilar tarafindan
ortak gortse dayall olarak olusturulmustur. Anketin
ilk maddeleri, gebe muayene etme ve teratojenite
danismanlk verme sikhdr gibi sorular icermektedir.
Diger maddelerde ise teratojenite danismanliginda
kullanilan kaynaklar, en sik danismanlik verilen ilag-
lar ve ileri danismanlik i¢in sevk gibi tercihlerin sor-
gulanmasi hedeflenmistir.

Maddelere verilen cevaplar, frekans (N) ve yiizde
(%) olarak ele alinmistir. Acik uglu sorulara verilen
cevaplar, arastirmacilar tarafindan kategorize edile-
rek analizlere dahil edilmistir. Yas ve mesleki dene-
yim yili gibi devamli deg@iskenler ortalama * standart
sapma olarak ifade edilmistir.

Bulgular

iki ayllk dénemde toplam 103 kadin hastaliklari ve
dogum uzmanina ulasiimistir. Ulasilanlarin timi ca-
lismaya katilima onay vererek (onay orani: %100)
veri toplama formunu kapal zarf iginde teslim etmis
ve bunlarin (n=103) 6n verileri degerlendirilmistir (7).
On analiz sonrasi, besten fazla anket maddesine
cevap vermeyenlerin verileri eksik olarak degerlen-
dirilmis ve geriye kalan 97 veri formu mevcut analize
dahil edilmistir (%94,2).

Katihmcilarin (n=97) sosyodemografik verileri Tablo
1'de verilmistir. Katihmcilarin %64'tnin kadin oldu-
gu ve tim grubun ortalama yas ve mesleki deneyim-
lerinin sirasiyla 41,1 + 8,7 ve 14,5 + 8,5 yil oldugu
saptanmistir. Anketi cevaplayan hekimlerin blyuk
cogunlugu kamuya ait Ug¢lnciu basamak saghk ku-
rulusunda c¢alisiyorken (%36,1), kamuya ait ikinci
basamakta, 6zel hastanede ve kendine ait 6zel po-
liklinikte ¢calisanlarin oranlari %29,9, %30,9 ve %3,1
olarak siralanmistir (Tablo 1).

Hekimlerin yaridan fazlasi (%53,6) glnde 20 ve
Uzeri gebe muayene ettigini belirtirken, teratojenite
risk danismanligi yapma siklklar %36,1’inde ayda
en az 1, %32’inde her hafta ve %26,8'inde her gun
seklinde ifade edilmistir (Tablo 2). Teratojenite danis-
manligina iliskin tercihler ise Tablo 2'de verilmistir.
Hekimlerin teratojenite danismanhg sirasinda kul-
landi§1 kaynaklar sirasiyla internet (%77,3), kitap-
lar (%70,1), meslektaslar (%34) ve olgu sunumlari
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Sosyodemografik Verilerin Dagilimi

Sosyodemografik 6zellikler %
Cinsiyet
Kadin (n=62) %63,9
Erkek (n=35) %36,1
Calisilan Kurum
Kamu 3. basamak hastane (n=35) %36,1
Kamu 2. basamak hastane (n=29) %29,9
Ozel hastane (n=30) %30,9
Ozel muayenehane (n=3) %3,1
Ortalama yas (ort + SD) = 41,1 + 8,7 ve
Ortalama mesleki deneyim/yil (ort + SD) = 14,5 + 8,5 yil

Tablo 2 Teratojenite Danismanhidina iliskin Tercihler

Anket sorusu N %
Gebe muayene etme sikhigi

Hig 1 1
Glnde 5'den a az 10 1,3
Gunde 5-10 13 13,4
Gilnde 11-19 21 21,6
Gunde 20’'den fazla 52 53,6
Teratojenite danismanligi verme sikhgi

Hic 5 5.2
Ayda birkac gebe 35 36,1
Haftada birka¢ gebe 31 32
Gunde birkag gebe 23 23,7
Gunde 5 gebe ve fazlasi 3 3,1
Son 5 yilda gebelerde ila¢ kullanimina iligkin egitim alma

Evet 9 9,3
Hayir 88 90,7
Teratojenite danismanliginda kullanilan kaynaklar

Internet 75 77,3
Kitaplar 68 70,1
Meslektaslar 33 34,0
Olgu sunumlari 16 16,5
Kaynak kullanim sikhigi

Yilda birkac kereden fazla 76 78,4
Yilda birka¢ kereden az 11 11,3
En sik danismanlik verilen ila¢ grubu

Antibiyotikler 67 69,1
Analjezikler 44 45,4
Antidepresanlar 26 26,8
Antiepileptikler 17 17,5
ileri danigsmanlik igin yénlendirme tercihi

Perinatalog 77 79,4
Tibbi farmakoloji uzmani/TBS 14 14,4

TBS: Teratojenite Bilgi Servisi
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(%16,5) olarak siralanmistir. Hekimlerin %87,4’t bu
kaynaklar yilda birka¢ kereden fazla, geri kalani da
yilda birka¢ kereden az kullandiklarini belirtmigtir.
En sik danismanlik verilen ila¢ gruplari antibiyotik-
ler (%69,1), analjezikler (%45,4), antidepresanlar
(%26,8) ve antiepileptikler (%17,5) olarak ifade edil-
migstir. Son 5 yilda teratojenite danismanligi ile ilgili
egitim alan hekim sayisi kisithdir (%9,3). Hekimlerin
%79,4'u ileri danismanlik i¢in hastalarini bir perina-
taloji uzmanina yoénlendirirken, tibbi farmakoloji uz-
mani veya TBS’lere yonlendirme orani %14,4 dize-
yinde kalmistir (Tablo 2).

Tartisma

llaclara ait yan tesirlerin en énemlilerinden birisi te-
ratojenik etkilerdir (8). Bu nedenle, aslinda ideal olan
gebelik doneminde ilag kullanimindan tamamen ka-
¢inilmasi olsa da ila¢ kullaniminin zorunlu oldugu du-
rumlar ile siklikla karsilasiimaktadir. Ozellikle riner
sistem enfeksiyonu gibi antibiyotik tedavisi gerekti-
ren bazi enfeksiyon hastaliklari, gebelerde siklikla
gorulmektedir (9). Bu nedenle antibiyotikler, gebelik
déneminde en sik kullanilan ilaglardir (10). Ulkemiz-
de yapilan bir calismada da gebelerde en sik kul-
lanilan ilaglar sirasiyla antibiyotikler, analjezikler ve
antidepresanlar olarak siralanmistir (11). Bu genel
bilgiyi yansitacak sekilde, anketimize katilan hekim-
ler, gunluk pratiklerinde en fazla antibiyotikler, agn
kesiciler ve antidepresanlar konusunda danismanlik
verdiklerini belirtmistir.

Kadin hastaliklari ve dogum uzmanlarinin (kronik
hastaliklar icin gerekli ilaclar da dahil olmak Uzere)
teratojenite danismanlig! igin kullandiklari kaynak-
lar sorgulandiginda, buyldk cogunlugu kitaplardan
ve meslektaslarinin fikirlerinden faydalandigini be-
lirtirken, az bir kismi olgu sunumlarini da kaynak
olarak belirtmistir. Dogru bilgiye ulasma agisindan
en onemli kaynaklardan birisi olan kitaplar guvenilir
kaynaklar olmakla birlikte, bu kaynaklarin yeterince
hizli guncellendiginden emin olunmalidir. Gebeler,
klinik calismalar acisindan 6zellikli grubu olustur-
duklari icin ilaclar hakkinda detayl bilgi saglayacak
randomize kontrolll ¢calismalar yerine ilaglara maruz
kalmayi degerlendiren epidemiyolojik calismalar ve
olgu sunumlari 6nemli bilgi kaynagi haline gelmekte-
dir. (12). Ancak, anketimize katilan hekimlerin en az
kullandiklari bilgi kaynagi olgu sunumlari olarak be-
lirtilmistir. Bu bulgu, anket sonuglarindan hareketle
yapilacak dizenlemeler icin énemli olabilir.

Katihmcilarin 6nemli bir kismi faydalanan kaynaklar
arasinda interneti de belirtmistir. Genel olarak terato-
jenite konusunda calisan bilimsel topluluklarin resmi

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

internet adresleri ve internet ortaminda bilgi aligverisi
yaptiklari “mail” gruplari mevcuttur (OTIShttp://www.
otispregnancy.org ya da http://www.mothertobaby.
org, ENTIS (European Network Teratology Informati-
on Services), http://www.entis-org.com). Bu adresler
aracihg ile dogru ve guncel bilgiye hizlica ulasmak
mumkundir. Ancak, calismamizin bir kisitliligi olarak
hekimlere kullandiklari internet kaynaklarinin detay-
lari sorulmamistir. Sanal ortamda erisim saglanan
adreslerin neler oldugu ve bu adreslerdeki bilgilerin
dogrulugu ve gincelligi ile ilgili detaylarin tercihen ni-
tel arastirmalar ile aciga cikarilmasi planlanmalidir.

Kaynak kullanimi ile ilgili bir baska ¢arpici sonu¢ da
hekimlerin yukarida belirtilen bilgi kaynaklarini ne
sikhkla kullandiklaridir. Hekimlerin %87’lik kismi bu
kaynaklar yilda birka¢ kereden fazla, kalan kismi da
yilda birka¢ kereden daha az kullandigini belirtmis-
tir. Bunun nedeni, hekimlerin siklikla benzer ilaglarla
karsilasmasi ve bu nedenle olusmus bir bilgi havuzu
olabilecedi gibi, anket uygulanan bélgenin nifus yo-
gunlugunun cok fazla olmamasi ve buna bagh kisitli
hasta sayisi ve ila¢ ¢esitliligi de olabilir. Ayrica, yuka-
rida sayilan ilaclar disinda ozellikli ilag tedavisi ge-
rektiren durumlarda hastalarin buyuksehirlerde takip
ve tedavi edilme olasihgl da hekimlerin karsi karsi-
ya kaldigi ila¢ ¢esidinin az olmasinin nedeni olabilir.
Kaynak kullanim sikligindaki bu verilere ek olarak,
ankete katilan hekimlerden bu konuyla ilgili glincel
egitimi olanlarin oraninin kisith (yaklasik %9) olmasi,
bilginin hizla degistigi bu alanda, verilen hizmetin ka-
litesini etkileyebilir.

Katihmcilara daha detayli teratojenite danismanhgi
gerektiginde ne yaptiklari soruldugunda, blyuk ¢o-
gunlugu hastalarini bir perinatoloji uzmanina ydnlen-
dirdigini belirtmistir. Az da olsa bazi hekimlerin ter-
cihi tibbi farmakoloji uzmanlari veya TBS olmustur.
TBS’ler tarafindan verilen teratojenite danismanligi
sadece ila¢ etken maddesine dayall kategorizasyon
sistemleri tzerinden ilerlememektedir. Nitekim, en
sik kullanilan sistemlerinden birisi olan FDA risk ka-
tegorizasyon sistemi 2008 yilinda bir degisiklige git-
mis ve ilaglari A'dan X'e dogru siniflandirmak yerine,
gebelik ve emzirme dénemlerine iliskin risk 6zeti, kli-
nik olarak énemli hususlar ve veri kisimlarini iceren
yeni ifade seklini benimsemistir (13).

ideal bir teratojenite raporu, ilaca ve gebelige ilis-
kin detayl bilginin alindig1, kitaplar yaninda mutlaka
guncel literatur verilerinin detaylica gézden geciril-
digi bir risk degerlendirmesini igerir. Ancak raporun
hazirlanmasi kadar bunun ilgili hekime ve ozellikle
gebeye dogru sekilde aktarilmasi, gebenin de anla-
tilanlari dogru sekilde anladigindan emin olunmasi
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gerekmektedir. Artik Ulkemizde de hizmet vermeye
baslayan TBS’ler hem en guncel bilgiye ulasmak
hem de aslinda bir risk iletisimi olan bu raporlari ge-
beye dogru sekilde aktarmak acisindan yetkin birer
merkez halindedir. Bunun yani sira danismanlik hiz-
meti verilen gebelere ait sonuclarin yine bu merkez-
lerce takibi, cok degerli bir bilgi kaynaginin olusmasi
acisindan 6nem tasimaktadir. Ankete katilan hekim-
ler arasinda bu merkezlerin az oranda belirtilmesinin
temel sebebi, anketin yapildigi bdlgede hizmet veren
bir TBS'nin olmamasi olabilir. Ancak, yine de dzellik-
le egitimini buytksehir tGniversitelerinde tamamlayan
hekimlerin gebeleri danismanlik icin daha 6nceden
hizmet kapsamini bildikleri TBS’lere yonlendirmeleri
s6z konusu olabilir. Nitekim, hentiz Stileyman Demi-
rel Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ana
Bilim Dali bunyesinde bir TBS olmamasina ragmen,
Isparta ve gevre illerdeki ikinci basamak kamu hasta-
nelerinden ve 6zel hastanelerden az sayida da olsa,
risk degerlendirmesi i¢in Ana Bilim Dalimiza yonlen-
dirme yapilmistir.

Mevcut calismanin bazi kisithliklari bulunmaktadir.
Arastirmada 6rneklem yodntemi kullaniimamistir ve
katilimci sayisi nispeten kisithdir. Calismamiz nitel
veri icermediginden verilen cevaplarin derinlemesine
sorgulanmasi mumkun olmamistir. Elde edilen veri-
len Turkiye’'nin sadece belirli bdlgesine yoneliktir ve
tum Ulke dizeyini yansitmayabilir. Arastirma verile-
rin genisletiimesi igin nitel yontemler de kullanilarak
konu hakkindaki sorunlarin derinlemesine incelen-
mesi ve Onerilerin de kaydedilmesi gerekmektedir.

Sonuc¢

Teratojenite risk degerlendirmesi multidisipliner bir
yaklasim gerektiren hassas bir konu olup, TBS'lerin
daha yaygin hale getiriimesi ve perifer sehirlerdeki
gebelerin de bu hizmete kolayca ulasabilmeleri ol-
dukca 6nemlidir. Hekimlerin bu servisler hakkinda
daha fazla bilgi sahibi olmasi, gerekli durumlarda ge-
beleri bu merkezlere ydnlendirmelerini saglayacaktir.
Teratojenite danismanhgi sonrasi gebeligin devami-
na karar verilmesi durumunda, gebelik sonuglarinin
takibi ile olusacak degerli epidemiyolojik bilgiler lite-
ratire 6nemli katki saglayabilir.
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Oz

Amacg

Bu calisma Isparta’da, sosyoekonomik diizeyi birbi-
rinden farkli oldugu dusindlen ilkégretim ve lise 69-
rencilerinde; kirsal, kentsel ayirimi yapilarak hiper-
tansiyon prevalansinin ve hipertansiyon ile ilgili risk
faktorlerinin saptanmasi amaciyla yapilmistir.

Gerec ve Yontem

Calisma, kentsel olarak Isparta il Merkezi’nde bir il-
kogretim okulunda ve bir lisede, kirsal olarak da Ispar-
ta’nin Atabey ilcesinde bir ilkdgretim okulu ile bir lise-
de, toplam 702 6grenci ile (%31,2'si erkek (219 kisi),
%68,8'i kiz (483 kisi)) yuritiimis olan kesitsel tipte
bir arastirmadir. Ogrencilerin tanimlayici 6zellikleri,
velilerince veya bizzat kendileri tarafindan doldurulan
bir anket formundan, antropometrik ve kan basinci 6l-
cumleri ile kan degerleri 6lcimleri ise U¢ arastirmaci
tarafindan yapilmistir. Olciimlerden elde edilen veri-
ler, SPSS 9.05 paket programina aktarildiktan sonra
istatistiki analizler yapilmistir.

Bulgular
Buna gore calismaya alinan toplam 483 kiz 6égrenci-
den 28'inin (%5,8), calismaya alinan toplam 219 erkek

ogrenciden 11'inin (%5) hipertansif oldugu goruldi.
Genel Hipertansiyon sikligi %5,5 (39 6grenci) olarak
bulunmustur. Calismamizda kan basinci degerlerinin
yas, boy, kilo artisi ile beraber artti§i gérulmustr. V-
cut kitle indeksi %85 ve Uzeri olan fazla kilolular ile
%95 ve Uzeri olan obezler birlikte degerlendirilmis,
obezite prevalansi %16,5 olarak tespit edilmistir.

Sonug

Arastirmamiz sonucu buldugumuz HT prevalansi
%5,5 olup, azimsanamaz diizeydedir. Bu itibarla ¢
yasindan sonra kan basinci ol¢cimleri ile obezite risk
faktorlerinin dizenli takibinin yapilmasi ¢ocuklarda fi-
zik muayenenin bir parcasi olmalidir.

Anahtar Kelimeler: Cocukluk dénemi, emzirme, hi-
pertansiyon, tuz, obezite

Abstract

Objective

This study was performed to determine the prevalen-
ce of hypertension and risk factors between rural and
urban areas of the Isparta city, among elementary and
high school students whose socioeconomic level is
thought to differ from each other.
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Materials and Methods

This study is a cross-sectional one that was condu-
cted in a primary school and a high school in Isparta
Provincial Center urbanly and in a high school in Ata-
bey district of Isparta in a rural area, with a total of 702
students (31.2% male (219 people), 68.8% of them
(483 people). The descriptive features of the students
were taken by a questionnaire form filled out by their
parents or themselves; and anthropometric and blood
pressure measurements and blood values measure-
ments were performed with three researchers. After
the data obtained from the measurements were trans-
ferred to the SPSS 9.05 package program, statistical
analyzes were made.

Results
Accordingly, 28 (5.8%) out of 483 female students inc-
luded in the study, 11 (5%) out of 219 male students

Giris

Dinya genelinde en sik 8lim nedeni, eskiden bula-
sici hastaliklara bagh iken, giinimuzde 2017 verileri-
ne gore en sik kalp damar hastaliklari (%32,3), ikinci
sirada da kanserlere bagl olumler (%16,3) gelmek-
tedir (1). Turkiye istatistik Kurumu (TUIK) 2018 yili
verilerine goére, yas grubu ve cinsiyete gore tlkemiz-
deki 6lum nedenlerinin dagihmina bakildiginda en
sik 6lum nedeninin dolasim sistemi hastaliklarindan
oldugu goriilmektedir. Ulkemizde 2018 yilinda top-
lam 421.164 6lum olay! gerceklesmis, bunlarin en
stk nedenini dolasim sistemi hastaliklari (161.920
kisi, %38,44) ikinci sirada ise kanserlere bagli 6lum-
ler (83.163 kisi,%19,74) olusturmaktaydi (2).

Asiri sodyum tiketiminin ¢ocuklarda hipertansiyona
neden olan faktorlerden biri oldugu ve kan basinci-
nin dizenlenmesinde diyette tuz alimimin énemli rol
oynadigini 6ne siren kanitlar artmaktadir (3). Mo-
dern toplumlarda sodyum alimi, hemen her zaman
homeostaz i¢in gerekenden daha fazladir. Gergekte,
insanlar normal olarak 10-20 mEqg/gin sodyum ala-
rak fonksiyon ve canhliklarini strdirebilmelerine rag-
men, hazir gidalarla beslenen sanayilesmis kulttrle-
rin insanlarinda ortalama sodyum alimi genel olarak
100-200 mEg/giin arasinda degisir. Bdylece cogu
insan homeostaz icin gerekenden ¢ok daha fazla
miktarlarda sodyum almaktadirlar. Genellikle norma-
lin Gstiinde aldigimiz sodyumun, hipertansiyon gibi,
belli bazi hastaliklara katkida bulunabilecegi belirtil-
mektedir (4). Cocukluktaki hipertansiyon ve obezite-
yi, eriskin yaslarda gorulen kalp damar hastaliklari ile
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included in the study were hypertensive. The frequ-
ency of general hypertension was found to be 5.5%
(39 students). In the study, it was observed that blood
pressure values increased with increasing age, hei-
ght and weight. Overweight people with a body mass
index of 85% and above and obese with 95% and
above were evaluated together, and the prevalence
of obesity was determined as 16.5%.

Conclusion

The prevalence of HT we found as a result of our
research is 5.5% and it is considerable. Therefore,
following the age of three, regular monitoring of risk
factors with obesity should be a part of physical exa-
mination in children.

Keywords: Childhood, breastfeeding, hypertension,
salt, obesity

iliskilendiren birgok ¢alisma mevcuttur (5,6,7). Anne
siti ile beslenmenin ise cocukluk cagindaki obezite-
yi azalttigina yonelik ¢alismalar mevcuttur (8).

Bu calisma Isparta’da, sosyoekonomik diizeyi birbi-
rinden farkll oldugu dusunulen ilkdgretim ve lise 6g-
rencilerinde; kirsal, kentsel ayirimi yapilarak hiper-
tansiyon prevalansinin ve hipertansiyon ile ilgili risk
faktorlerinin saptanmasi amaciyla yapilmistir.

Gerec ve YOntem

Bu calisma, Isparta Suleyman Demirel Universitesi
Bilimsel Arastirma Projeleri Yonetim Birimi tarafin-
dan 1362-TU-06 proje numarasi ile desteklenmistir.
Calisma oncesi Isparta Valilik Makami ile Isparta il
Milli Egitim Madurlugi’'nden gerekli yasal izinler alin-
diktan sonra, calismaya katilma sartlarini tasiyan
ogrenci velilerinden 1slak imzal aydinlatiimis onam
formu talep edilmis, imzali formu getiremeyen 6gren-
ciler arastirma disinda birakilmistir. Calisma, kesit-
sel, prospektif ve Isparta il merkezi ve Atabey ilge
merkezinde ilkdgretim ve ortadgretim ¢cagi cocukla-
rini yansitmak tzere planlandi. Orneklem buyiikli-
gu, %1-9,5 hipertansiyon prevalansi, %0,45 yaniima
pay! ile 0=0,05 ve =0,10 alinarak, instat bilgisayar
programi ile hesaplandi ve 740 kisi olarak bulundu.
Arastirmaya katilma sartlarini eksiksiz saglayan top-
lam 702 6grenciye ulasildi ve arastirma katilim hizi
%94 olarak bulundu. Calisma; Mayis 2006 ile Agus-
tos 2007 tarihleri arasinda yapilmistir. Arastirma Is-
parta il Merkezi'nde, bir ilkégretim okulunda 194 kisi
ve bir lisede 258 kisi; kirsal olarak da Isparta mer-



keze bagli Atabey ilgesinde bir ilkogretim okulunda
196 kisi ile bir lisede 54 kisi olmak Uzere, 7-17 yas
grubu toplam 702 (%31,2’si erkek (219 kisi), %68,8’i
kiz (483 kisi)) 6grencinin katilimi ile yapilmistir.

Calismadan 1 hafta 6nce okul yonetimi ile bir saat-
lik bilgilendirme toplantisi yapildi. Daha sonra okul
yonetiminin 6nerdigi hafta i¢i gunlerde, ders saatleri
icerisinde, kitlphane veya bos olan bir baska oda-
da yapilmasi kararlastirildi. Calismanin yapilmasi
icin kararlastirilan gunler sinif 6gretmenleri aracili-
giyla ogrencilere duyuruldu. Kararlastirilan gunlerde
okullara gidilerek arastirmaci tarafindan, ¢alismanin
yapilacag! yer icerisinde ve sinif 6gretmenleri go-
zetiminde egitim goren tim oOgrencilere arastirma
hakkinda kisaca bilgi verildi ve merak edilen sorular
cevaplandirildi. Arastirmanin veri toplama asamasi
Uc bolimden olusmaktaydi. Birinci asamada anket
formu uygulanmis olup, ikinci asamada c¢ocuklarin
boy, kilo, bel ¢evresi, kalga ¢evresi ve kan basinci 6l-
cumleri gerceklestirildi. Uglincii ve son asamada ise
yaklasik 2cc kadar olan ven6z kan alindi. Alinan kan-
lar biyokimya laboratuvarinda Abbott Aeroset marka
cihazda, bizzat arastirmaci tarafindan tek tek HDL,
LDL, Total Kolesterol, Trigliserit, AKS degerlerine ba-
kildi. Kanlar ¢calisiimadan 6nce 4000 devirde en az 5
dakika santriflj edilmis, daha sonra tzerinde kalan
serum kismindan, Sileyman Demirel Universitesi
(SDU) Tip Fakiltesi Hastanesi Biyokimya Laboratu-
var’'nda Abbott Aeroset marka cihazda, yukaridaki
degerler calisiimistir. Yine bir giin édnceden bilgilen-
dirilen 6grencilerden (bir giin sonra a¢ gelmesi soy-
lenerek) ikinci giin sabah erkenden (sadece ac¢ gelen
ve veli onay formunu dolduran 6grencilerden) kan
alinmistir ve birinci giin kan basinclari 6él¢tilen 6gren-
cilerin tekrar ikinci defa kan basinglari dlguimustur.
Ogrencilerin kan basinglari 10-15 dk’lik bir dinlenme
sonrasinda ve oturur pozisyonda yapilmistir. Ayrica
sag koldan ve yasa uygun manson (boy ve genisligi
dgrencinin koluna uygun olan) kullaniimistir. Cocuk
ve ergenlerde yiksek kan basinci ile ilgili 2004 ¢alis-
ma grubu raporunun belirledigi él¢ttlere gore, cocuk-
larda HT en az 3 farkli zamanda 6l¢ctlmis ortalama
sistolik ve/veya diyastolik kan basincinin yas, cinsi-
yet ve boy icin 95.persentil ve lizerinde olmasi sek-
linde tanimlanmasina ragmen bu calismada en az 2
farkli zamanda olg¢ilen kan basinc¢larinin ortalama-
lari kullaniimistir. Antropometrik dlgtimlerin alinmasi
asamasinda arastirmaci tarafindan 1mm aralikh ¢e-
lik seritmetre kullanilmistir. Ogrencilerin (izerlerinde
yalnizca okul dnlukleri kalacak sekilde, ayaklari ¢ip-
lak ve birlesik, bas arkasl, sirt, kalga ve ayak topuk-
larinin arkasinin diiz seritmetreye degmesi ve hazir
ol durumunda durmalari saglanmistir. Bu islemden
sonra 6grencilerin baslarinin tzerinden tabana ka-
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dar olan uzunluklari dlgtlerek boy uzunluklari (cm)
ve ayni pozisyonda kilolari (kg) tespit edilmistir.

istatistiksel incelemeler

Arastirma sonucunda elde edilen veriler bilgisayar
ortaminda (SPSS 9.05) istatistik paket programina
aktarilmistir. Bu ¢alisma igin kan basinci persentil-
lerinin siniflandiriimasi her cocugun yas, cinsiyet ve
boyunu hesaba katan 2004 Ulusal Yiksek Kan Ba-
sinci Egitim Programi Cocuk ve Ergenler Hipertan-
siyon Egitimi Calisma Grubunun yayinladigi Ulusal
Saglik ve Beslenme incelemesi Anketi (NHANES)
verilerinden elde edilen normatif tablolar kullanilarak
belirlenmistir (12). Her gocugun yas, cinsiyet ve boyu
icin yuksek kan basinci belirlenmesinde 95.persentil
kullaniimistir. Her bir 6grenci cinsiyet, yas ve boya
gore 95.persentil ve Uzeri igin sistolik HT, diyastolik
HT veya her ikisi birden hipertansif olan olmak lze-
re karsilastiriimistir. Her es zamanlh degisken ve kan
basinci birlikteligini degerlendirmek icin bagimsiz
iki degiskeni karsilastirma testi (t testi) kullaniimis-
tir. istatistiksel anlamhlik igin p<0,05 kabul edilmistir.
Kilolu ve obez tanimlari, 2000 yili “Centres for Di-
sease Control (CDC 2000)" kriterleri esas alinarak
yapilmistir. Calismamizda Viicut Kitle indeksi(BMI)
persantil tablolarina gore 85 persantil ve izeri fazla
kilolu ile 95 persantil ve Uzeri olanlar obez olarak ta-
nimlanmistir (13)

Bulgular

Calismada Isparta il Merkezi'nde, Alaybeyoglu ilk6g-
retim Okulu’'nda 194 kisi ve Gulkent Lisesi'nde 258
kisi; kirsal olarak da Isparta merkeze baglh Atabey
ilcesinde, Atatiirk ilkégretim Okulu'nda 196 Kisi ile
Haci Naciye Kasap Anadolu Ticaret Meslek Lisesi'n-
de 54 kisi olmak Uzere, 7-17 yas arasinda toplam
702 6grencinin katihmi ile yapilmistir. Calisma kap-
saminda incelenenlerin %31,2'si erkek (219 kisi),
%68,8'i kiz (483 kisi) 6grencilerden olusmakta olup,
kiz: erkek 6grenci orani ~2,2 olarak bulunmustur.
Buna gore calismada kiz cinsiyet daha fazla temsil
edilmektedir. Nedeni ise merkeze bagl olan Gulkent
Anadolu Lisesi 6grencilerinin blyuk bir kisminin yati-
Il kiz 6grencilerden olusmasi idi.

Sunulan calismada HT prevalansi %5,5 (39 6gren-
ci) olarak bulunmustur. Buna gore ¢alismaya alinan
toplam 483 kiz 6grenciden 28'inin (%5,8), calismaya
alinan toplam 219 erkek 6grenciden 11’inin (%5) hi-
pertansif oldugu goérildi. Hipertansif dgrenciler daha
ayrintil incelendiginde bunlarin 31 tanesi (%4,41)
sadece sistolik HT, 4 tanesi (%0,56) diyastolik HT
ve yine 4 tanesinin (%0,56) de hem sistolik hemde
diyastolik HT oldugu gorulmastur. Calismada kan
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basinci degerlerinin yas, boy, kilo artisi ile beraber
arttigl gorualmusttr. Arastirmada obesite prevalan-
sI erkeklerde %15,9 (35 kisi), kizlarda %16,56 (80
kisi) ve genelde %16,38 (115 kisi) olarak tespit edildi.
Vicut kitle indeksi %85 ve Uzeri olanlar obez kabul
edilmistir. Ayrica HT sikhi@l kirsal ve kentsel olarak
incelendiginde ise; kirsal alanda %1,1 ve kentsel
alanda ise %4,4 olarak bulunmustur. Fisher’'s Exact
Testi'ne gore p=0,040 olup istatistiksel olarak anlamli
bulunmustur. (p<0,05)

Obesite sikligi ise; kirsal alanda %5,7 kentsel alanda
%10,8 olarak bulunmustur. Fisher’'s Exact Testi'ne
gore p=0,915 olup, istatiksel olarak anlamli bulun-
mamistir (p>0,05). Yine obesite sikligi ile siniflar kar-
silastirilmistir. Siniflar ilkokul, ortaokul ve lise olarak
karsilastinidiginda; ilkokul 6égrencilerinde (ilk 5 sinif)
obezite sikhgr %5, ortaokul dgrencilerinde (6,7,8.sI1-
niflar) %3,4 ve lise 6grencilerinde %8,1 olarak bulun-
mustur. Bu sonuglar Gizerinde Pearson Ki Kare Testi
uygulanmis ve sonug istatistiksel olarak anlaml bu-
lunmustur (p=0,031). Yine siniflar ile HT sikligi kar-
silastirildiginda 1., 2., 3.siniflarda (%0) hipertansif
ogrenci yoktu, 4.sinifta 2 6grenci (%0,2), 5.sinifta 1
ogrenci (%0,1), 6.sinifta 3 dgrenci (%0,4), 7.sinifta
4 6grenci (%0,5), 8.sinifta 7 6grenci (%0,9), 9.sinif-
ta 5 dgrenci (%0,7), 10.sinifta 6 6grenci (%0,8) ve
11.sinifta 11 6grenci (%1,5) hipertansif olarak deger-
lendirilmistir. Bagimsiz iki degiskenin ortalamalarinin
karsilastiriimasi testi (t testi)’ne gére sonug¢ anlamli
olarak degerlendirilmistir (p=0,001). Hipertansif olan
ve olmayan 6grencilerin achk kan sekeri(p=0,99), to-
tal kolesterol(p=0,54), LDL kolesterol(p=0,68), HDL
kolesterol(p=0,24) ve Trigliserit(p=0,06) degerlerinde
Fisher's Exact Testi'ne gore p>0,05 olup, istatiksel
olarak anlamli bulunmamistir.

Isparta’daki Okul Cocuklarinda Hipertansiyon Prevalansi ve
Risk Faktérlerinin Arastiriimasi

Tartisma

Cocukluk hipertansiyonun nedenleri 12 yas altin-
da en sik renal parankim hastaliklari iken, 12 yas
Uzerinde ise en sik esansiyel hipertansiyon (primer
HT) olarak karsimiza ¢ikmaktadir.(9,10,11). Catipo-
vic-Veselica K. ve arkadaslarinin 1989 yilinda Hirva-
tistan’da yaslari 14 olan 515 okul gocugunda yaptigi
calismada sistolik HT prevalansi erkek dgrencilerde
%3,4; kiz 6grencilerde %3,1 olup, diyastolik HT pre-
valansi erkek 6grencilerde %2; kiz 6grencilerde %4
olarak bulunmustur (14). Eksen M. ve arkadaslari-
nin 2004 yilinda Mugla merkezde yer alan ilkdgretim
anasinifi dgrencilerinde yaptigi bir calismada, sistolik
HT prevalansi genel olarak %2,5 diyastolik HT pre-
valansi genel olarak %5,8 olarak bulunmustur (15).
Bertrand ve arkadaslarinin yaslari 11 ile 18 arasinda
degdisen 15.756 zenci Afrikali okul cocugunda yapti-
g1 bir calismada, sistolik HT sikhgi erkek ¢ocuklarda
%4,86; kiz cocuklarda %5,09 ve diyastolik HT sikligi
ise erkek ¢ocuklarda %4,20; kiz ¢ocuklarda %5,09
olarak, en son olarak da SKB+DKB HT orani erkek
cocuklarda %2,29; kiz cocuklarda ise %1,57 ola-
rak bulunmustur (16). Discigil G. ve arkadaslarinin
2005 yilinda Aydin il merkezinde 6-11 yas arasi ¢o-
cuklarda yaptigi calismada hipertansiyon prevalansi
%17.8 olarak bulunmustur (17). Edirne il merkezinde
2008 yilinda, 6-17 yas arasi 1600 ilkogretim ve lise
o6grencisinin katildigi bir calismada da ¢ocuklarda HT
prevalansi erkeklerde %1.4, kizlarda %1.2 ve genel-
de %1.3 olarak bulunmustur (18).

Prevalans oranlarindaki bu farklilik; genetik, irk, sos-
yoekonomik durum, gevresel faktorlerin yanisira gi-
derek artan obezite, beslenme aliskanliklari, uzun
sure bozulmaya dayanikli hazir rafine gidalarin asiri

Tablo 1 Cocuklarda Hipertansiyonun Siniflandiriimasi

Normal kan basinci

Sistolik Kan Basinci(SKB) ve/veya Diyastolik Kan Basinci (DKB) 90.Persentilin altinda

Pre-Hipertansiyon

SKB ve/veya DKB 90.Persentil dahil 90-95 Persentil arasinda

Hipertansiyon

SKB ve/veya DKB 95.persentil dahil, 95 Persentilin Gizeri.

Evre-1 Hipertansiyon

SKB ve/veya DKB 95.Persentil ve lizerinden, 99.Persentile 5 mmHg ilave degerine kadar

Evre-2 Hipertansiyon

SKB ve/veya DKB 99.Persentile 5 mmHg ilave degerin Gizerindeki degerler

Not: Persentiller yas, boy ve kiloya gore yapilmistir. Kan Basinglar farkl zamanlarda en az t¢ kez 6lgtimelidir.
Sistolik veya diyastolik kan basincinin hangisi yuksekse siniflandirma ona gére yapilmahdir. (9,10,11)

544



tuketimi ve sedanter yasam, hipertansiyon prevalan-
sinda artisa neden olmustur. Sunulan ¢alismamizda
da kan basinci degerlerinin yas, boy, kilo artisi ile
beraber arttigi goéralmustar.

Sonug

Ozellikle cocukluk déneminde tiim diinyada prevalan-
sI hizla artan obezite ve iligkili hipertansiyon dnemli
bir saglik sorunu olarak karsimizda durmaktadir (19).
Cocuklarin obez ve dolayisiyla hipertansif olmalarini
engellemeye yodnelik olarak, en azindan hayatin ilk 6
ayinda anne sutu almalar saglanmali ve ¢ocuklarin
beslenme aliskanliklarinin yeniden dizenlenmesi,
Ozellikle tuz yoninden zengin hazir gidalardan uzak
durulmasi yoninde cocuklara, ailelerine egitimlerin
verilmesi tesvik edilmelidir. Rutin ¢ocuk izlemlerinde,
Ozellikle de birden fazla risk faktort bulunan (kendisi
kilolu olan, ailesinde hipertansiyon, diyabet, obezite,
hiperlipidemi ve dogustan kalp damar hastaligi oy-
kst olan) Uc¢ yas Ustl her ¢ocukta tansiyon 6lcimd,
kilo ve boy o6lcimunun yapilmasi, ilerde gelismesi
muhtemel komplikasyonlarin engellenmesine buyuk
katki sunacaktir.

*Bu calisma Isparta Siileyman Demirel Universitesi Bilim-
sel Arastirma Projeleri Y6netim Birimi tarafindan 1362-TU-
06 proje numarasi ile desteklenmistir.
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Oz

Amacg

Hematolojik maligniteler, kemik iligi kaynakl hiicrele-
rin neoplazmlaridir. Epidemiyolojik ve klinik ¢alisma-
lar sonucunda somatik hicrelerde meydana gelen
mutasyonlarin, bu malignitelerin cogunda sayisal ve
yapisal kromozomal anomaliler ile spesifik gen duze-
yindeki degisiklikler icerdigini gostermektedir. Olusan
bu degisikliklerin hematolojik malignensilerin tani ve
takibinde ayni zamanda tedavi sec¢imi ve progno-
zu belirlemede kritik role sahip oldugu belirlenmistir.
Calismamiz, hematolojik maligniteye sahip hasta gu-
ruplarinda kromozomal ve molekdler olarak meydana
gelen bu genetik degisikliklerin neler oldugunu tespit
etmeyi amaclamaktadir.

Gerecg ve Yontem

Bu calismaya Siileyman Demirel Universitesi Tip Fa-
kultesi Hematoloji Anabilim Dali'na hematolojik malig-
nite 6n tanisi veya tanisi ile basvuran 110 hasta dahil
edildi. Akut Miyeloid Lésemi (AML), Kronik Miyeloid
Lésemi (KML), Kronik Lenfoblastik Losemi (KLL), Mi-

yelodisplastik Sendrom (MDS), Kronik Miyeloprolife-
ratif Neoplazm ( KMPN), Multipl Myelom (MM)/Diger
Plazma Hucreli Neoplazmlar (DPHN) ve Lenfoma
hastaliklarina sahip yedi grubun kemik iligi kiltirleri
yapilarak tg¢ farkl analiz yontemi ile incelendi. Sayi-
sal ve yapisal kromozomal degisiklikler sitogenetik
kromozom analizi ve Floresan In Situ Hibridizasyon
(FISH) yontemleri ile ve JAK-2 V617F mutasyonu Re-
al-Time PCR (RT-PCR) ile analiz edildi.

Bulgular

Sitogenetik ve FISH analizileri sonucunda, KML i¢in
t(9;22) mutasyonu %30,8 ve %22,6 oranlarinda, AML
icin t(15;17) %7,7 oraninda pozitif bulundu. Ayrica,
MDS i¢in del (5q) ve del (7q) de@erlendirildi ve deles-
yon saptanmadi. Hastalar del(13q14) ve del(17p13)
acisindan degerlendirildiginde, lenfoma (%28,6 ve
%71,4) KLL (%50 ve %62,5) ve MPHN (%50 ve
%85,7) hastalarinda degisen oranlarda bulundu. Ay-
rica RT-PCR sonuglarina gére JAK-2 V617F mutas-
yonu, KML hasta gurubunda (18.8%) KMPN hasta
grubunda ise (81.2%) heterozigot positive olarak bu-
lunmustur.
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Sonug

Laboratuvarimizda elde ettigimiz bulgular 1si1§inda,
hematolojik maligniteye sahip hastalarin rutinde ¢a-
lisilan mevcut genetik analizlerine ek olarak belirle-
digimiz mutasyonlarinda incelenmesi ve hasta grup-
larinin da genigsletilerek calisiimasinin hastaligin tani
ve prognozunun degerlendiriimesine katkida buluna-
cagini dustinmekteyiz.

Anahtar Kelimeler: Hematolojik malignite, konvan-
siyonel sitogenetik, molekiler sitogenetik, molekdler
genetik

Abstract

Objective

Hematological malignancies are neoplasms of bone
marrow-derived cells. Epidemiological and clinical
studies show that the mutations occurring in soma-
tic cells include numerical and structural chromoso-
mal abnormalities and specific gene-level changes in
most of these malignancies. It has been determined
that these changes have a critical role in the diagno-
sis and follow-up of hematological malignancies, as
well as in the choice of treatment and determining the
prognosis. Our study aims to determine what these
genetic changes occur as chromosomal and molecu-
lar in patient groups with hematologic malignancy.

Materials and Methods

In this study, 110 patients who were admitted to the
Department of Hematology of the Stileyman Demirel
University Faculty of Medicine with a pre-diagnosis or
diagnosis of Hematologic Malignancy were included.
Three different analyses applied to the cultured bone
marrow tissue samples of seven groups of hemato-

Introduction

Hematologic malignancies are neoplasms that occur
in cells derived from bone marrow. The malignant
cells in many patients with leukemia, lymphoma, or
other malignant hematologic disease have acquired
clonal chromosomal abnormalities (1, 2). Besides,
specific gene levels in hematologic malignancies
changes are used to make the diagnosis and to
evaluate the prognosis of the disease (3). Karyotype
analysis of chromosomes from bone marrow sam-
ples, FISH (Fluorescent In Situ Hybridization) and
RT-PCR (Real Time-PCR), which are one of the mo-
lecular cytogenetic methods, are among the most
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logy patients who suffered from Acute Myeloid Leuke-
mia (AML), Chronic Myeloid Leukemia (CML), Chro-
nic Lymphoblastic Leukemia (CLL), Myelodysplastic
Syndrome (MDS), Chronic Myeloproliferative Ne-
oplasm (CMPN), Malignant Plasma Cell Neoplasm
(MPCN) and Lymphoma diseases. Numerical and
structural chromosomal changes were examined by
cytogenetic chromosome analysis and Fluorescent In
Situ Hybridization (FISH) methods and JAK-2 V617F
mutation was analyzed by Real-Time PCR (RT-PCR).

Results

As a result of cytogenetic and FISH analyzes, the
t(9;22) mutation was found to be 30.8% and 22.6%
positive for CML, and t(15;17) was found to be positive
at 7.7% for AML. Also, del(5q) and del(7q) were eva-
luated for MDS and no deletion was detected. When
the patients were evaluated in terms of del (13q14)
and del (17p13), varying rates were found in lymp-
homa (28.6% and 71.4%) CLL (50% and 62.5%) and
MPHN (50% and 85.7%) patients. Also, according to
the results of RT-PCR, the JAK-2 V617F mutation
was found as heterozygous positive in the CML pa-
tient group (18.8%) and CMPN patient group (81.2%).

Conclusion

In the light of the findings we have obtained in our la-
boratory, we think that examining patients with hema-
tological malignancies in addition to the existing ge-
netic analyzes that are routinely studied and studying
the patient groups by expanding them will contribute
to the evaluation of the diagnosis and prognosis of
the disease.

Keywords: Hematological malignancies, conventio-
nal cytogenetics, molecular cytogenetics, molecular
genetic.

frequently used methods in detecting abnormalities
in hematological malignancies (4).

Conventional cytogenetic analysis methods allow
the analysis of the chromosomal structure in the ex-
amined sample without predicting a known genetic
change. These methods are superior to FISH and
molecular analyzes in that they detect an unfamiliar
chromosomal rearrangement and are informed of the
entire genome. However, considering the difficulty of
obtaining cells from bone marrow, it is more difficult
and time-consuming than the other two methods.
Also, in case of insufficient combination with other
methods is necessary (5).



Fluorescent In Situ Hybridization (FISH) is the most
important technique used in cancer genetics be-
cause its analysis enables analysis in the interphase
nucleus. Besides, it is a faster and more sensitive
technique than conventional cytogenetics in terms of
working with specific probes suitable for karyotypic
rearrangements specific to hematological malignan-
cy type (2). The superiority of the FISH technique is
that it is workable in interphase nucleus cells and can
yield results from an average of 300 interphase cells.
Moreover, FISH permits analysis of proliferating
(metaphase cells) and non proliferating (interphase
nuclei) cells, and is useful in establishing the per-
centage of neoplastic cells before and after therapy
(minimal residual disease) (6, 7).

Molecular studies on structural and numerical chro-
mosomal abnormalities occurring in hematological
malignancies quantitatively detect changes in the
target-specific gene region by the RT - PCR method
(8, 9). After the first discovery of translocation t(9;22)
(934;911) which is between the breakpoint cluster re-
gion (BCR) gene on chromosome 22 and ABL gene
on chromosome 9, many chromosomal aberrations
causing fusion genes in cancer have been shown
by cytogenetic techniques (10-12). The discovery
of molecular techniques has led to the most precise
determination of the percentage of cases with cer-
tain chromosomal aberrations. Translocation t(9;22)
is observed in 95% of CML (chronic myelogenous
leukemia) patients, in 2-10% of pediatric AML (acute
myeloid leukemia) cases, and in 20-50% of adult ALL
(acute lymphoblastic leukemia) cases (13). Chronic
myeloproliferative neoplasm (CMPN) is character-
ized by excessive proliferation of multipotent stem
cells in one or more blood cell lines. These diseases
include polycythemia vera (PV), essential thrombo-
cythemia (ET), and primary myelofibrosis. The JAK-2
protein acts as a hematopoietic growth factor in the
cell. Therefore, it is thought that it may be important
in cancer formation, especially in blood cancers (14).
In a study conducted in 2006, they found that 96% of
polycythemia vera, 60% of essential thrombocythe-
mias and 69% of patients with myelofibrois were pos-
itive for JAK-2 mutation. In another study, the JAK-2
mutation was found to be 77% in Polycythemia Vera,
26% in essential thrombocythemias, and 100% in
patients with mlelofibrozos (15, 16).

As a result of the tests to be performed in hemato-
logic malignancies, treatment protocols are shaped
according to the positivity-negativity of the response
to the drug. At the same time, it is possible to know
the presence of new mutations and to reduce and
increase the number of drugs used accordingly. Or it
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can determine the capacity of the disease to trans-
form into other types of malignancy. Also, the most
effective treatment protocols can be reached by the
clinician in light of these studies.

For these reasons, this study aimed to determine
the reliability, accuracy, efficacy, success rate, the
applicability of the methods used in the diagnosis of
patients with hematological malignancy and to inves-
tigate the effectiveness of these methods used in the
diagnosis and follow-up of these patients.

Material and Methods

In this study, 110 patients who were admitted to the
Department of Hematology of Sileyman Demirel
University, Faculty of Medicine, Department of In-
ternal Diseases, who had been diagnosed with he-
matologic malignancy or who had come with a pre-
diagnosis were included. Blood and bone marrow
samples were analyzed in the SDU Medical Faculty
Medical Genetics Laboratory. A total of 59 patients
was classified into leukemia subgroups, including 31
patients in the CML group, 13 patients in the AML
group, 8 patients in the CLL group, and 7 patients in
the MDS group. Also, 51 people were classified as
30 patients in CMPN, 14 patients in Malignant Plas-
ma Cell Neoplasm, 5 patients in Hodgkin, No-Hodg-
kin Lymphoma, and 2 patients in Burkitt Lymphoma.
In other words, 98 bone marrow and 12 peripheral
blood samples were obtained from 110 patients.

Bone marrow samples taken into heparinized tubes
were in vitro cultured for 24-48-72 hours using He-
matopoietic Cell Karyotyping Medium (Biological In-
dustries, 944113). Cells were harvested according
to routine methods and preparations were prepared
by staining the preparations according to the Giem-
sa-Trypsin method. 20 GTG-banded metaphase
sites were analyzed from each patient according to
the International System for Human Cytogenetic No-
menclature (ISCN) 2016. When sufficient metaphase
was not found, the number of metaphases obtained
was analyzed.

Preparations were made with different FISH probes
(Cytocell, UK) according to the standard protocol
and molecular cytogenetic FISH analyses were per-
formed from the cells prepared for conventional cy-
togenetics. FISH signals in 100 interphase cells were
analyzed for each patient.

As the first for molecular study, DNA was isolated

from blood samples taken from EDTA tubes. The
obtained DNA samples were lifted to +4°C to study
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JAK-2. (DNA Purification kit, Germany, 1212/003).
Samples prepared according to the manufacturer's
protocol were placed on the RT-PCR device and
studied by selecting the appropriate program. Quan-
titative values at the molecular level were obtained
by studying JAK-2 (JAK-2 Mutation Kit, DZJAK) by
RT-PCR (ABI Prism 7500).

Statistical analyses were performed using IBM SPSS
Statistics 18 program. Data were given as a humber,
percentage, mean and standard deviation. Compar-
isons between the groups were analyzed by Fisher
exact for categorical variables, Pearson for continu-
ous variables in correlation, and Spearman correla-
tion tests for categorical variables.

Results

The gender distribution of the 110 patients included
in our study was 61 males (55.5%) and 49 females
(44.5%). When the distribution of the study popula-
tion by groups is examined; 13 AML (11.8%), 8 CLL
(7.3%), 31 CML (28.2%), 30 CMPN (27.3%), 7 Lym-
phoma (6.4%), 7 MDS (6.4%) and 14 MPCN (12.7%)
distribution was observed. In the study population,
the distribution of the subgroups in the CMPN (30 pa-
tients) and CML (4 patients) groups; 7 ET (20.58%),
12 PV (35.29%) and 4 Myelofibrosis (11.76%) were
detected.

The demographic information of the total of 110 pa-
tients in the study group is given below under the 7
groups that we grouped our patients. (Table 1).

Cytogenetic Findings of Patients

Cytogenetic analyses were performed by the System
International System for Human Cytogenetic No-

Mg n Mo
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menclature (ISCN, 2016) protocols. Cytogenetic ex-
aminations were performed by making bone culture
for 24-48-72 hours from bone marrow samples and
all cytogenetic chromosomal analyzes were obtained
from these samples.

The distribution of cytogenetic chromosome analy-
sis regardless of the distribution of the general study
population by groups, whether or not anomaly was
detected; In 15 patients, 13.6% of the anomalies
were detected, while 59 patients (53.6%) could not
detect any anomaly. The number of patients who
could not obtain metaphase for chromosome analy-
sis was 5 (4.5%) and 31 patients (28.2%) were never
studied (due to lack of chromosome analysis in diag-
nosis and follow-up). Cytogenetic analysis results of
patients grouped according to diagnosis were deter-
mined (Table 2).

Molecular Cytogenetic (FISH) Findings of
Patients

For FISH analysis, FISH probes of the most common
chromosomal rearrangements were used accord-
ing to the clinical picture of patients coming to our
department. Distribution according to groups in the
general study population; t(4;14) were positive 1 pa-
tient (7.1%) in the MPCN patient group We found the
t(8;14) translocation positive in the lymphoma patient
group (14.3%). t(8;21) was found to be positive only
in 1 patient (7.7%) in the AML patient group. t(9;22)
were positive in 7 patients (22.6%) in the CML pa-
tient group. t(11;14) was positive in 1 patient (28.6%)
in the lymphoma patient group. t(14; 18) were stud-
ied in 9 patients and no positive results were found.
t(15;17) were positive only in 1 AML patients (7.7%).
IGH 14 chromosome fracture site probe was positive
in 1 patient (12.5%) in CLL patient group and 3 pa-
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Figure 1
JAK-2 negative and heterozygous positive patient peaks studied by RT-PCR
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Table 1 The demographic characteristics of patients divided into seven groups
according to their diagnosis

Diagnosis Number (%) | Age (Mean*SD) Gender WBC (10%/pl) PLT (103/pl)
(MIF) (Min-Max) (Min-Max)
CML 31(28.2) 57.48+% 16.27 20/11 2.8-437 38-1323
AML 13 (11.8) 57.38+ 17.37 716 2.3-148 29-243
CLL 8(7.3) 68.63+16.60 4/4 23-135 19-311
CMPN 30 (27.3) 60.86+£16.74 14/16 3.9-74 5-1629
Lymphoma 7 (6.4) 59.29+12.34 5/2 1.2-70 8-296
MDS 7 (6.4) 70.00£16.01 3/4 3.1-18 17-527
MPCN 14 (12.7) 62.15+£12.27 8/6 1.8-96 19-414

SD: Standard deviation, M: Male, F: Female, WBC: White Blood Cell, PLT: Platelet

Cytogenetic analysis results of patients grouped according to diagnosis

Diagnosis Number of patients Results

7 46, XY or 46, XX

3 46, XX, 1(9;22)(q34;q11)
1 46, XY, del(4q?), del(10g?)
1

1

CML

46, XY, inv(9)(p11q12)
48, XY, t(9;22)(934,q11), +8, +19, i(17)(q10)
Not analyzed
46, XX or 46, XY
47, XY, +8
47, XX, +1, der(1;7)(q10;p10), +1q, +7q
Not analyzed

=
[oe]

AML

Metaphase not found
46, XX or 46, XY
Not analyzed

CLL
Metaphase not found

45, X, -Y
46, XX or 46, XY
Metaphase not found

RlRrlRrOIN®W|(R|IRlO

N
N

Not analyzed
46, XX, del (11923)
46, XY, del(16q22)

46, XX, 1(9;22)

46, XX or 46, XY
46, XY, inv(9)(p11gl2)
Not analyzed
46, XX or 46, XY
46, XX, inv(9)(p11ql2)
Not analyzed
46, XX or 46, XY
46, XX, inv(9)(p11ql2)
45, X, -X
Not analyzed

CMPN

Lymphoma

MDS

N[(R|DNR[D RPN

-
o

MPCN

=
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tients (42.9%) in the lymphoma group. There was no
positivity in patients studied with 5 and 7q deletion
probes. Del 13q FISH probes; It was found positive
in 4 patients (50%) in the CLL patient group, 2 pa-
tients (28.6%) in lymphoma, and 7 patients (50%) in
the MPCN patient group. 17p deletion was positive
in 5 patients (62.5%) in CLL, 5 patients (71.4%) in
lymphoma and 12 patients (85.7%) in MPCN. The
high rate of 17p deletion in the MPCN patient group
was thought to be due to the low number of patients.

In addition to the pathologies mentioned above,
some pathological FISH signal images were detect-
ed considering the centromeric or locus probes of
the probes studied and other clinical features of the
patient. In the AML patient group; 4% t(8;21), 12%
t(4;14), 24% cmyc amplification and 66% trisomy 8
were positive. We determined 72% trisomy 9,38%
monosomy 9,5% tetraploid in CML patients (9.7%).
Monosomy 9 was found in 5% of the CMPN patient
group. 28% tetraploidy was positive in the group with
lymphoma (14.3%).

Molecular Findings of Patients

In the general study population, 50 patients under-
went JAK-2 analysis using the RT-PCR technique.
Heterozygous JAK-2 and negative JAK-2 mutations
were evaluated according to integral peaks by RT-
PCR technique (Figure 1). While 34 (30.9%) of the
patients had a negative JAK-2 mutation, 16 (14.5%)
had heterozygous positivity.

AML, CLL, ALL, and MPCN patient groups were
studied in 1 patient and no mutation was detected.
In the CML patient group, 12(80%) negative and
(20%) heterozygous positive JAK-2 were detected.
15 (53.6%) patients with CMPN were identified as
JAK-2 negative and 13 (46.4%) patients were iden-
tified as JAK-2 heterozygote positive. Four patients
were found to be negative in the MDS patient group,

Distribution of Jak-2 parameter in groups

Genetic Assessments in Hematologic Malignancies

and no heterozygote was detected in any patient.
The JAK-2 analysis was not studied in the lymphoma
group (Table 3).

Discussion

Conventional Cytogenetics, Fluorescent In Situ Hy-
bridization (FISH), and Real-Time PCR (RT-PCR)
techniques; In the diagnosis and follow-up of patients
with hematologic malignancies, sometimes 3 tech-
niques are used alone (17). Molecular cytogenetic
techniques (FISH) allow the detection of complex,
cryptic, and submicroscopic rearrangements that
cannot be determined or resolved by conventional
cytogenetic analysis (18, 19). Also, conventional cy-
togenetic analyses help us to know the chromosom-
al structure of the sample being examined without
predicting any known genetic changes. Conventional
cytogenetic analysis is accepted as the gold stand-
ard in the diagnosis and follow-up of CML patients
(20, 21). The main advantage that distinguishes this
method from the other two techniques is that the
method is not directed.

The fact that we detected trisomy in 47,XY, +8 and
47, XY, +1, der (1;7) (q10; p10), 1q and 7q in 2 pa-
tients in the AML patient group in the patient popula-
tion supports the above explanations. In the patient
population, we identified 47, XY, +8 and 47, XY, +1,
der (1;7) (q10; p10), 1g and 7q trisomy in 2 patients
in the AML patient group. This showed us that dif-
ferent cytogenetic anomalies may exist in different
patient groups and that the above explanations are
accurate. Bain BJ detected both numerical and struc-
tural chromosomal abnormalities in a conventional
cytogenetic study in adult AML patients. This rate is
50-70% and in our study, it is 15.4%. (22). Although
the results we have found in our studies are similar,
the small number of our patients makes it difficult to
make comparisons. Trisomy 8 is a very characteris-

Negative heterozygote positive Not analyzed Total
CML 12 3 16 31
AML 0 12 13
CLL 0 7 8
CMPN 15 13 2 30
MDS 4 0 3 7
MPCN 1 0 13 14
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tic numerical anomaly and can be detected by both
cytogenetic and FISH techniques. Linenberger et
al. found 40.8% trisomy 8 in their study (23). In our
study, we found Trisomy 8 structure in cytogenetic
analysis and it gives information that the diagnosis of
the patient may be AML or chronic myeloproliferative
neoplasm. Based on the literature information, nu-
merical chromosomal anomalies must be observed
in the rate of AML alone and the most common of
these are detected on chromosomes 4, -5, -7, 8, 9,
11, 13, 21, 22, -Y respectively. The presence of chro-
mosomal rearrangements of chromosomes 8 and 7
in 2 patients with anomalies coincides with the liter-
ature (24). In our study, chromosome analysis was
performed in 6 of 8 CLL patients, and 45, X, -Y was
found in 1 patient. Standard chromosome analysis
shows cytogenetic abnormalities in approximately
half of the cases. The most common disorder is tri-
somy 12. del(13q) and del(14q) disorders are also
common (25).

In our study, in 6 patients in the CML group, We
detected chromosomal abnormalities in 46, XY, del
(49?), del(10g7?), 46, XY, t (9; 22), 48, XY, t(9; 22)
(934, q11), +8, +19,i(17) (q10), 46, XX, t(9; 22) (q34,
gl11) and 46, XY, inv(9)(p11ql2). As stated in the lit-
erature, secondary chromosomal abnormalities de-
velop in 70-80% of CML patients in the blastic phase
(2. Ph, trisomy 8, i (17)(q10), +19, and Y loss)(26).
Our study is consistent with the literature. 46, XY, inv
(9)(p11g12) were found in 1 lymphoma patient. Inv
(9) is considered to be a normal polymorphic struc-
ture and is not clinically important. Almost all of the
cytogenetic anomalies observed in MDS cases are
those described in AML. There is no cytogenetic ab-
normality specific to AML or MDS. In MDS cases del
(59), monosomy 7, trisomy 8, del 8, 20g-, -Y, and del
(7q) anomalies are frequently observed (27, 28). The
MDS patient group and the MPCN patient group had
46, XX, inv (9)(p11;912) and 46, XX, inv (9)(p11;912)
chromosomal rearrangements respectively. These
are considered to be normal polymorphic structure is
not clinically important.

In the study conducted by McNeil et al. reported that
both interphase and metaphase cells are a powerful
complementary analysis to conventional cytogenet-
ic analysis because of the FISH technique (29). We
found that our studies were compatible with the lit-
erature.

The classification of chronic myeloid neoplasms was
regulated by the WHO in 2008. The diseases in this
group of disorders, formerly known as Chronic Mye-
loproliferative Neoplasm (CMPN), were renamed as

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

myeloproliferative neoplasms. Along with this clas-
sification, CML has been classified as a separate
disease with the presence of Philadelphia (Ph) chro-
mosome and bcr/abl translocation and its distinc-
tive clinical features (30). In our study, by this prin-
ciple, CML patients and (Ph) chromosome-negative
Chronic Myeloproliferative Diseases (Polycythemia
Vera, Essential Thrombocytosis, Myelofibrosis) were
divided into groups. In our study, the JAK-2 V617F
mutation was detected in 11 (92%) of 12 patients
with a pre-diagnosis of PV. In previous studies, it has
been shown that this rate varies between 65-97%
on average (31-33). In the first study conducted by
Karkucak et al. in 2012, 70 of 148 patients were di-
agnosed as PV and 80% of the JAK-2 V617F muta-
tions were detected (34). In our study, we found that
43% of JAK-2 mutations were positive in 3 out of 7
patients with the diagnosis of ET and we found that
it was consistent with the literatire. Also, we found
67% JAK-2 mutations in 2 of 4 patients with a pre-di-
agnosis of myelofibrosis. In the study of Cetinkaya,
66.7% of JAK-2 mutation were positive in 4 of 6 cas-
es with myelofibrosis (35). Our results are especially
similar to the study of Cetinkaya. We also think that
increasing the number of patients will improve the
quality of evaluation.

As a result, our findings show that indicated muta-
tions should also be added to the routine genetic
analyses of patients with hematological malignan-
cies to improve the evaluation of diagnosis and prog-
nosis of these diseases. In addition, as a result of
this study, we believe that it will be more beneficial to
increase the number of patients in future studies and
to evaluate the groups within themselves.
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Oz

Plevranin soliterfibréz timdrleri; tum plevral timorler
icerisinde %5’ den az gorulur. %10-20 oranindama-
lign olabilen bu timdrler, cogunlukla semptom verme-
yip, toraks icerisinde biyik boyutlara ulasabilen iyi
sinirli kitlelerdir. Tani ve tedavide komplet rezeksiyon
gereklidir. Niuks ve malign transformasyon riski her
zaman bulunmaktadir. Klinigimizde sol hemitoraksta
kitle nedeni ile opere edilen ve postoperatif patolojik
tanisi geliskili, oldukga nadir rastlanan olgumuzu lite-
ratUr bilgileri esliginde sunmak istedik.

Anahtar Kelimeler: Soliter fibréz timor, plevra.

Giris

Plevranin soliter fibréz timéri genelde visceral plev-
radan gelisen, sik gérulmeyen bir timdordiir(1). Once-
den mezotelyomanin bir tipi olarak degerlendirilirken,
elektron mikroskobisi ve immunohistokimyasal c¢alis-
malar bu tiimorlerin submezotelyal mezenkimal doku-
dan kaynaklandigini ortaya koymustur(2). Asempto-
matik seyredebilecegi gibi nefes darhgi, gdgus agrisi,
ates, hipoglisemi, hipertrofik osteoartropati gibi farkli
semptomlara neden olabilir. %80 viseral plevradan
kaynaklanirken; parietal plevra, mediastinum, diyaf-
ragma, interloberfisstr, pulmoner parankim gibi do-

Abstract

The solitary fibrous tumors of pleura are 5 percent of
the whole pleural tumors. These tumors, 10/20 per-
cent of which can be malign, are usually asympto-
matic and are limited solids which can grow to huge
dimensions in the thorax. The complete resection of
these tumors can be diagnostic and curative. Howe-
ver, there is always a risk of reoccurrence and malign
transformation. We want to present our case who had
a left hemithorax bulk and operated in our clinic with a
confusing pathological diagnosis in the view of current
literature.

Keywords: Solitary fibrous tumor, pleura

kularda da yerlesim gosterebilir(3). Tedavisi komplet
rezeksiyon olup malign transformasyon ve rekirrens
riski nedeni ile ilave sistemik tedavi de gerekebilir. Sol
hemitoraksta kitle nedeni ile opere edilen ve operas-
yon sonrasi patolojik tanida celiski gorilen soliter
fibréz timor olgusunu nadir gérilmesi sebebi ile lite-
ratr bilgileri ile birlikte sunmak istedik.

Olgu
Son bir senedir nefes darligi sikayeti ile cesitli hasta-

nelere basvurup, bronsit tanisi ile takip edilen 38 ya-
sinda bayan hastada sol hemitoraksta kitle tesbit edi-

iletisim kurulacak yazar/Corresponding author: suleymanemreakin@yahoo.com
Miiracaat tarihi/Application Date: 13.11.2019 - Kabul tarihi/Accepted Date: 17.11.2019
ORCID IDs of the authors: S.E.A. 0000-0002-0641-5229; H.E. 0000-0002-0184-5377;

F.M.D. 0000-0002-2886-7285

555



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

lerek kligimize yatirildi. Hastanin fizik muayenesinde
sol akciger alt zonlarda matite alinirken sol akciger
solunum sesleri de azalmisti. Posteroanterior akciger
grafisinde sol hemitoraksta dizgun sinirl kitle lezyo-
nu izleniyordu. Toraks bilgisayarli tomografide (BT)
sol akciger lingulada ve alt lobda nisbeten diizgiin si-
nirli, genis boyutlu en genis yerinde 16x11 cm dlgilen
heterojen dansitede kitle lezyonu tarif edilmekteydi(-
Resim 1 ve 2).

Resim 1: Tariflenen lezyonun toraks tomografisinde
mediasten penceresi goruntisu

el

Resim 2: Tariflenen lezyonun toraks tomografisinde
parankim penceresi goérintisu

—
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Schwannomai ile Karigan Malign Soliter Fibréz Timor

Toraksin manyetik rezonans goriintilemesinde (MRG)
kitlenin gogus duvarina belirgin invazyonun olmadigt,
sol ventrikille yakin komsulugunun oldugu, yer yer
yagl, planinin net secilemedigi rapor edildi. Hastanin
goruntileme esliginde transtorasik igne biyopsi ince-
leme sonucu soliter fibroz timor olarak geldi. Hastaya
posterolateral torakotomi uygulandi. Sert, kapsulld,
dizgin yuzeyli kitle akciger dokusundan ayrilirken,
belirgin derecede vaskularize ve yapisik oldugu izlen-
di. Total olarak ¢ikarilan kitle histopatolojik inceleme
icin hastanemiz patoloji bolumuine gonderildi.

Patolojik incelemede makroskobik olarak kapsile ya-
pida 20x15x16 cm 6l¢ulerindeki kitlenin tanisi; malign
soliter fibroz timor, mitoz:6/10, nekroz: %30, ve timor
eksizyon alaninda devam ettigi seklindeydi. Yapilan
immunohistokimyasal boyamasinda vimentin, CD34,
bcl-2 pozitif, SMA, S-100, pankeratin ve calretinin ne-
gatifti.

Hasta eksizyon alaninda timoérin devam etmesi
nedeniyle daha sonraki tedavisinin planlanmasi agi-
sindan baska bir merkezin onkoloji boélumiine yon-
lendirildi. Burada patolojik inceleme yinelendiginde
schwannoma olarak degerlendirildi ve radyoterapi
uygulandi.

Patolojik taniy kesinlestirmek amaciyla, patoloji pre-
peratlari yeniden incelendiginde; 10 BBA'da 2-3 mito-
zun izlendigi, atipik mitozun dikkati cekmedigi, ve ta-
ninin soliter fibroz tumaor oldugu tekrardan teyit edildi.
Hasta kemoterapisinin planlanmasi ve uygulanmasi
acisindan hastanemizde takip edilmektedir.

Tartisma

Plevranin soliter fibréz timoru genellikle viseral plev-
radan kaynaklanan nadir gorilen bir tumordir. TUm
plevral timorlerin %5’ inden azini olustururken, insi-
dansi 2.8/100000'dir(1,2). Daha 6nceleri mezotelyo-
manin bir formu olarak degerlendirilirken, guinimuz-
deki elektron mikroskobisi ve immunohistokimyasal
calismalar bu tumorlerin submezotelyal mezenkimal
dokudan kaynaklandigini ortaya koymustur(2,3). Ma-
lign plevral mezotelyomadan ayrilan yonleri; prog-
nozun daha iyi olmasi, hikayede asbest maruziyeti
gorilmemesi ve tedavideki farkhliklardir(3). Visseral
plevradan %80 oraninda kaynaklanip bir pedikille
parankime tutunan tumor, parietal plevra, mediasti-
num, diyafragma, interlober fissur, pulmoner paran-
kim gibi yerlerden de olusabilmektedir(3).

Klinik erken dénemde asemptomatikken, biyldikce
gogus agrisi, nefes darhigi, 6ksurik gibi solunumsal
semptomlar ortaya cikar(5). Sik olmasa da hipoglise-



mi ve hipertrofik osteoartropati saptanabilir(2,6). Has-
tamizda basvuru bulgusu olarak nefes darligi mevcut-
tu.

Go6gus grafisinde cogunlukla diizgin sinirli, homojen
ve yuvarlak kitle olarak gorulur. BT ve MRG 6zellikle
tumor ile gevre dokular arasindaki iliskiyi ve timdorin
cikartilabilme potansiyelini degerlendirmede 6nemli-
dir(5). Vakamizda direkt grafide sol hemitoraksta diz-
gun sinirh kitle izleniyordu. Toraks BT'de mezenkimal
timor on tani olarak ifade edilirken, MRG’de kitlenin
belirgin invazyonunun olmadigi rapor edilmisti.

Soliter fibréz timorin kesin tanisi tumorin komplet
rezeksiyonuyla konulabilmektedir. TUmorun hiperse-
luler ve aselliler komponentlerden olusmasi sebebiyle
ince igne aspirasyon materyali genellikle tani igin ye-
terli degildir(7). Hastamizda yapilan biyopsi sonucu,
postoperatif biopsi sonucu ile uyumlu gelmisti.

Makroskobik goriinimda; pedikille plevral yize bag-
I, soliter, iyi sinirli, yogun dansiteli, gri-beyaz fibroz,
kesitlerde uterin leiomyoma benzeyen kistik ve hemo-
rajik olabilen buyuk bir timdrdur. Mikroskobik goérina-
munde fibroblastlar, kollajen ve retikuler lifler belirgin
bir yapi olusturmadan daginik sekilde ya da hemaniji-
operistoma benzeri bir yapi olusturmaktadir(6). Vaka-
mizda tumorun duzensiz demetler olusturan uzun igsi
karakterde mezenkimal hicrelerden olustugu rapor
edilmisti.

Soliter fibroz timorlerin ayirici tanisinda goguiste kitle
yapan hastaliklar yer alir. Lokalizasyona gore poste-
rior paraspinal lokalizasyonda bulunanlar; nérojenik
tumor ve raund atelektazi ile, anterior ve medial loka-
lizasyonda olanlar; timik neoplazmalar, germ hicrel
timorler veya teratomayla ayirici taniya girer. Ayirici
tanida mezotelyoma da unutulmamalidir(4,6). Vaka-
mizda 2. patolojik degerlendirmede schwannom tani-
sI konulmustur. Fakat timorin intratorasik yerlesimi
itibariyle bu tani cok uyumlu degildi. Bu nedenle tekrar
patolojik degerlendirme yapildi ve soliter fibroz timor
seklinde raporlandi.

Soliter fibroz timorlerin cogu benign olmasina ragmen
%10-20 malign karekterde olabilir(5). Ayrica benign
olgularda yillar sonra malign rekurrens gdzlenmigtir.
Lokal niks daha ¢ok gorulmekle birlikte uzak metas-
taz da gelisebilir. Malignite kriterleri; hiicre zenginligi,
10 buydk bluyutme alaninda 4'ten fazla mitoz, sito-
nukleeratipi, genis nekroz ve kanama alanlari, plevral
eflizyon, atipik lokalizasyon ve komsu dokulara invaz-
yon olarak siralanabilir(4,6). Vakamizin patolojik de-
gerlendirmesinde mitoz: 6/10HP, nekroz %30 ve tU-
morin eksizyon alaninda da devam ettigi bildirilmisti.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tumor hicreleri immunohistokimyasal olarak vimen-
tin ve CD34 (+)'dir(6). CD 34 primitif mezenkimal hiic-
relerde bulunmus bir markerdir. Mezotelyal, sinovyal
ve fibroz timdrlerde ise CD34 genellikle (-)'dir. Bizim
vakamizda da tumor hicreleri CD34 ve vimentin im-
munopozitif boyanma gosteriyordu.

Soliter fibroz tumorlerin kesin tedavisi cerrahi rezek-
siyondur(2). ilk iki sene icinde niikslere daha siklikla
rastlanmakla birlikte, onalti yil sonra bile rekirrens
gorulebildiginden hastaya ilk iki yil alti ayda bir, sonra-
sinda senelik bilgisayarli tomografi ile takip yapiima-
hdir(6). Hastamizda, patoloji klinigimizce rapor edilen
bilgilerin 1s1g1nda 6ncelikle radyoterapi uygulanmistir.
Kemoterapi planlanan hasta uygulama asamasinda-
dir.

Sonug olarak; plevranin soliter fibréz timort oldukga
az gorulur ve invaziv olmayan yontemlerle tani sansi
dusuk olan plevranin genellikle benign ozellikler tasi-
yan timorudur. Taninin supheli veya klinikle uyumliu
olmamas! durumunda mutlaka ileri arastirma yapila-
rak dogrulanmasi 6nem arz eder. Kiratif ana tedavi
yontemi, cerrahi olarak kitlenin tamamen c¢ikartiima-
sidir. Ancak dusuk oranlarda da olsa, niks ve malign
transformasyon riski nedeniyle hastalar, postoperatif
doénemde periyodik olarak takip edilmelidir.
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Oz

Akut subtalar eklem cikiklari, talokalkaneal ve talo-
navikiler eklemlerin es zamanh olusan cikiklari olup
travmatolojinin nadir vakalaridir. Genellikle yilksek
enerjili travmalar neticesinde olusan bu kiriklara ytk-
sek oranda ayak bileginde yumusak doku yaralanma-
si ve kirik eslik etmektedir. izole medial subtalar ¢ikik-
lar ise kirikli ¢ikiklara gore ¢cok daha nadirdir. Bu vaka
sunumu ile 32 yasinda yiksekten diisme sonucu acil
servise basvuran erkek hastay! sunduk. Yapilan fizik
muayene ve radyografik tetkikler neticesinde sol ayak
bileginde izole medial subtalar ¢ikik tespit edildi. Acil
serviste sedasyon altinda kapali rediksiyon yapilarak
atele alindi ve 24 saat dolasim takibi sonrasi taburcu
edildi. Ug hafta sonunda rehabilitasyona baslandi. 3
haftalik rehabilitasyon sonrasi kismi yuk verildi. Sekiz
hafta sonunda tam ytike gegcildi. On sekiz ayin sonun-
da hasta semptomsuz idi. Subtalar ¢ikiklar travmato-
lojinin acil vakalaridir. Medial ¢ikiklar inversiyondaki
ayagin daha instabil olmasi nedeni ile lateral ¢ikik-
lara nazaran daha siktir. Reduksiyon mumkin olan
en kisa surede saglanmalidir. Ek kemik ve yumusak
doku patolojilerinin eslik etmedigi, erken rediksiyo-
nun saglandigi izole medial subtalar ¢ikiklarda uzun
donem fonksiyonel sonuglar mikemmeldir.

Anahtar Kelimeler: Cikik; travma; subtalar eklem;
talus; talotarsal eklem

Abstract

Acute subtalar joint dislocations are simultaneous
dislocations of talocalcaneal and talonavicular joints
with a rare incidence in traumatology. These fractu-
res usually occur as a result of high-energy traumas
and are accompanied in high numbers by soft tissue
injuries and ankle fractures. However, isolated me-
dial sub-dislocations are very rare considering the
fracture- dislocations.In this case report, we present
a 32-year-old male patient who applied to the emer-
gency service after falling from a height. Physical
and radiographic examinations revealed an isolated
medial subtalar dislocation in the left ankle. The pa-
tient underwent closed reduction under sedation in
the emergency service and was discharged after 24
hours of follow-up. Three weeks later, rehabilitation
was started. After 3 weeks of rehabilitation, the patient
was started with partial weight bearing and switched
to full weight bearing after eight weeks. At the end of
18 months, the patient did not present with any symp-
toms. Subtalar dislocations are emergency cases of
traumatology. Medial dislocations are more frequently
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seen due to the instability caused by the inversion of
the foot. Reduction should be provided as soon as
possible. In the treatment of isolated medial subdu-
ral dislocations, immediate reduction offers excellent
long-term functional outcomes particularly in cases

Introduction

Acute subtalar or talotarsal joint dislocations are rare
occurrences of traumatology constituting only 1-1.5%
of the lower extremity traumas and 1% of all acute
traumatic dislocations (1). First described by Du Faur-
est in 1811, subtalar dislocations are seen in the form
of open dislocations in 3.7-57% of the cases (1-3). Eti-
ology usually involves high-energy traumas (1). Medi-
al subtalar dislocations constitute approximately 80%
of these cases and occur four times more often than
lateral dislocations (1,3,4). The prevalence of anterior
and posterior dislocations presented in the literature
ranges from 1% to 2.5% (3). Subtalar dislocations are
accompanied by fractures or soft tissue injuries in the
feet or ankles at the percentages of 38.8% to 88% (3).
Open dislocations constitute 46-83% of all cases and
generally have a poor prognosis (3). The treatment
of rare cases of isolated medial subtalar dislocations
is an immediate closed reduction or, if not possible,
an open reduction (3). Thus, correct identification of
these dislocations and associated injuries as well as
undertaking rapid treatment are crucial for the recov-
ery of the full functions of the extremity.

In this case, within the context of the current literature
we discuss the conservative treatment of a patient
with a diagnosis of isolated medial subtalar disloca-
tion caused by a fall from a height.

Case Presentation

A 32-year-old male was admitted to the emergency
room with the complaints of deformity, limitation of
movement and pain in the left foot after a fall from
a height. The physical examination showed that the
talus head was palpated on the dorsolateral side, and
the subtalar joint was medially dislocated. There was
no open wound. Peripheral vascular circulation was
normal. No motor or sensory deficit was detected.
The radiographic examination revealed an isolated
medial subtalar dislocation in the left ankle without

S60

Penetran Travmada Minimal invaziv Yaklagim

that are not accompanied by additional bone and soft
tissue pathologies.

Keywords: Dislocation; trauma; subtalar joint; talus;
talotarsal joint

accompanying fracture (Figure la-b). After an emer-
gency surveillance, 2.5 mg intravenous midazolam
(ampoule containing 15 mg / 3 ml iv-im Dormicum
solution, Deva Holding Inc., Istanbul) was used to
induce conscious sedation. The left knee joint was
fixed at a flexion of 90° and reduction was performed
through calcaneal traction by exerting force in the op-
posite direction to the medial dislocation. The physical
examination undertaken after this procedure showed
that the joint was stable and there was no neurovas-
cular pathology.

After confirmation of the success of the joint reduc-
tion through control radiographs, and joint stability via
physical examination a below-knee plaster cast was
used with the patient’s ankle in the neutral position
(Figure 2a-b). To exclude a fracture that may have
been overlooked in radiographs, computed tomogra-
phy (CT) was performed on the left ankle. The CT did
not reveal any additional osseous pathology (Figure
2c-d). Upon the completion of the examinations, the
patient was admitted to the hospital for a 24-hour fol-
low-up assessment of circulation and pain. Then, the
patient was discharged in a stable state and asked
to return to the outpatient clinic for a follow-up check
weekly.

There was no problem with the weekly follow-up of
the patient. Circular plaster was not required, and
the plaster cast was removed at the end of the third
week. Before commencing rehabilitation to increase
the range motion of the ankle, the rehabilitation clin-
ic was consulted concerning physical therapy. At the
end of the three-week rehabilitation, the patient was
mobilized with the amount of partial weight bearing
he could tolerate. At the end of two months, since the
patient did not have any pain, he was switched to full
weight bearing. At the end of 18 months, the patient
had a complete range of motion in the ankle and his
movements were painless with an AOFAS of 100 (Fig-
ure 3a-c).
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Figure 1a Figure 1b

Figure 2a Figure 2b Figure 2c Figure 2d

Figure 3a Figure 3b Figure 3c
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Discussion

Subtalar dislocations are rarely seen, but their conse-
guences may be severe (5). Young adults, particularly
men (female / male = 1/6), constitute the main group
affected by these high-energy injuries such as falls
from heights and traffic accidents (6-8). However, in
case series, 14-19% of patients have been reported
to have subtalar dislocations caused by low-ener-
gy traumas such as sports injuries (2,7). In subtalar
dislocations, trauma results in simultaneous injury
to the talocalcaneal and talonavicular joints but the
talus remains in place and the calcaneo-cuboid joint
maintains stability (1,3). In 1853, Broca classified dis-
locations as medial, lateral, and posterior. This clas-
sification was modified by Malgaigne and Henkle to
include anterior dislocations and is still used in diag-
nosis (2). Medial dislocations are more common than
lateral dislocations due to the greater instability of the
subtalar joint with the inversion of the foot (6). Medial
subtalar dislocations occur as a result of the rupture
of dorsal talonavicular ligaments, followed by that of
the interosseous and finally calcaneofibular ligaments
due to the forefoot being forced into the equinus po-
sition in a fast process of high-energy inversion (6).

Although reduction of the joint is recommended within
6 hours of injury to prevent development of skin and
possible talus avascular necrosis, no time interval has
been specified (3,5). Reduction can be performed un-
der sedation or general anesthesia (2,7). Medial dis-
locations can mostly be reduced closed whereas for
lateral dislocations, closed reduction is often not pos-
sible due to the interposition of the tibialis posterior
and flexor digitorum longus tendons (3,5). In medial
dislocations, the extensor retinaculum and deep pero-
neal neurovascular bundle are structures responsible
for preventing reduction (3).

There are contradictions in the literature concerning
the percentages of open dislocations (9-11). Report-
ed that all of their case series presented with open
lateral dislocations whereas Garofalo et al. (9) found
this percentage to be 80%. Conversely, Merchan (11)
reported open dislocations at percentages of 41% in
medial and 20% in lateral cases. In open dislocations,
reduction is performed after the effective debridement
and washing of the wound (2,7). The following pro-
cess is mostly the same as in closed fractures. Some
authors have also recommended using an external
fixator or K-wire in instable dislocations presenting
with severe soft tissue or bone damage (5,12,13).

In subtalar dislocations, the incidence of accompa-
nying fractures is considerable high (3) and the most
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frequent fractures are of the posterior process of ta-
lus, the head of talus, lateral and medial malleoli, and
the tubercle on the base of the 5th metatarsal bone
(14-16). Furthermore, in 2013, Eisenstein et al. (17)
presented the first case report of medial subtalar dis-
location accompanied by both posterior talar process
and navicular fractures. Due to the greater energy
involved, the percentage of osseous injuries accom-
panying lateral dislocations (78%) is greater than for
medial dislocations (7). Intra-articular osteochondral
fractures can also accompany dislocations and in-
crease the risk of arthrosis (6). The prevalence of ar-
throsis has been reported as 40% to 89%; however,
one-third of these cases are asymptomatic (2). Early
reduction and stable fixation can lower the percent-
age of late and rare cases of avascular talus to 10%
(2,4,6).

The recommended immobilization period after reduc-
tion is 3-5 weeks in uncomplicated isolated disloca-
tions and 6-8 weeks in complicated cases (7). In cases
accompanied by fractures, prolonged immobilization
has long-term adverse effects such as joint stiffness
and osteoporosis (6,7). For favorable functional out-
comes, rehabilitation should be started immediately
after immobilization and the patient should be pre-
scribed weight bearing physiotherapy depending on
his/her tolerance and the weight should be gradually
increased (7).

Neurovascular injuries associated with subtalar dis-
locations are relatively rare and are usually seen in
lateral dislocations (2,9,18). In their case series, Gold-
ner et al. (18) reported 7 tibial nerve injuries and 5
posterior tibial arterial lacerations accompanying 10
open lateral dislocations, and Garofalo et al. (9) de-
tected one case with posterior tibial artery laceration
and another case with saphenous nerve injury. Skin
necrosis can be prevented by performing reduction
without delay (2).

The present case presented with isolated medial sub-
talar dislocation caused by a high-energy trauma,
treated in the emergency service with closed reduc-
tion in the early period supplemented with a plaster
cast and followed up for 18 months. At the end of the
follow-up period, the patient's AOFAS score was 100
and no pathology was detected in radiography.

Positive outcomes have been reported following the
treatment of isolated medial subtalar dislocations
without bone and soft tissue injuries (1-4,6). However,
while the results reported for dislocations caused by
low-energy traumas are excellent with a 100% suc-
cess rate, this can be reduced to 15% in cases re-



sulting from high-energy traumas (2). Furthermore, it
should be noted that although the radiographic find-
ings for some patients may be good, they may still
have mild pain, edema, and limitation of movement
which do not restrict their daily activities (4).

In conclusion, isolated medial subtalar dislocations
are injuries that can be easily diagnosed using ra-
diography. In these cases, it is possible to achieve
excellent or near-perfect outcomes by performing im-
mediate and careful reduction without causing osteo-
chondral damage followed by an appropriate duration
of immobilization.
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Oz

Fizyolojik ve patolojik durumlarda, isleyisleri farkl,
nekroz ve apoptoz olmak uzere iki ana hicre o6lu-
mi meydana gelir. Apoptoz basamaklarindaki disre-
gllasyonun, kanser veya otoimmuniteyi tetikledigi,
asiri apoptozun ise norodejeneratif hastaliklarla ilis-
kilendirildigi calismalarda bildirilmektedir. Proliferas-
yon artisiyla karakterize edilen kanserin tedavisi icin
hicrelerin apoptozdan kacis yollari arastiriimakta-
dir. Bununla iliskili olarak kanser hticrelerinde Bcl-2,
Bcl-xL ve Mcl-1 gibi antiapoptotik proteinlerin arttigi,
proapoptotik proteinlerin ise azaldi§i belirlenmistir.
Hucre dlumunde gorev alan birgok protein ve protein
kompleksleri arasinda bir diger 6nemli grubu apoptoz
inhibitoru (IAP) protein ailesi olusturmaktadir. IAP’lar
apoptozda hem intrinsik hem de ekstrinsik yolagi bas-
kilayabilen endojen kaspaz inhibitorleri olarak fonksi-
yon gérmekte olup, apoptoz disinda hiicre bdlinmesi
ve immun regulasyonda da rol almaktadirlar. Bcl-2 ve
IAP ailesi Uyeleri gibi asiri ekspresyonu tespit edilen
proteinler hem tani koyma hem de tedavi asamasin-
da yarar saglamaktadir. Glinimiizde sadece kanser
hicresini hedefleyen ilaclar tedavi protokolleri arasina
girmis bulunmaktadir. Derlememizde apoptotik yolak-
lara ait molekiler mekanizmalar ve onlarla iligkili he-
defe yonelik yeni tedavi yaklasimlari genel hatlariyla
irdelenmektedir.

Anahtar Kelimeler: Apoptoz, Bcl-2, Apoptoz inhibito-
ru Proteinler, Hedefe Yonelik Tedavi

Abstract

In physiological and pathological conditions, two main
cell deaths occur with different processes called nec-
rosis and apoptosis. It is stated that dysregulation in
apoptosis triggers cancer or autoimmunity and exces-
sive apoptosis is associated with neurodegenerative
diseases. The ways of cells escape apoptosis are
being investigated for the treatment of cancer chara-
cterized by increased proliferation. In relation to this,
it has been identified that antiapoptotic proteins such
as Bcl-2, Bcel-xL, and Mcl-1 are increased, proapopto-
tic proteins are decreased in cancer cells. Among the
many proteins and protein complexes involved in cell
death, another important group is inhibitor of apopto-
sis (IAP) protein family. IAPs function as endogenous
caspase inhibitors capable of suppressing both intrin-
sic and extrinsic pathways in apoptosis and are in-
volved in cell division and immune regulation besides
apoptosis. The proteins that have been shown to be
overexpressed, such as Bcl-2 and the members of the
IAPs family, are useful in both the diagnostic and the
therapeutic formalities. Recently, the drugs targeting
only the cancer cells have entered into the treatment
protocols. In this review, molecular mechanisms of
apoptotic pathways and related new therapeutic ap-
proaches are discussed in a concise manner.

Keywords: Apoptosis, Bcl-2, Inhibitor of Apoptosis
Proteins, Targeted Therapy
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Giris

Vicudumuzda hucre sayisinin dengede kalmasi igin
yeni olusan hiicrelerin yaninda gérevini tamamlamis
olanlarin eliminasyonu gerekmektedir. intrinsik ve
ekstrinsik yollarin aktivasyonu ile stiregelen apopto-
zun herhangi bir basamagindaki defekt hicre 6limu-
niin azalmasi ve malign transformasyon ile sonuglan-
maktadir. Konvansiyonel anti-kanser tedavilere direng
gelisimi ile terapdtik yaklasimlarin detaylandiriimasi-
na ve hedefe yonelik tedavilere ihtiya¢c artmaktadir
(1). Bu derlemede apoptotik yolaklara ait molekdler
mekanizmalar ve onlarla iliskili hedefe yonelik yeni te-
davi yaklasimlari genel hatlariyla irdelenmektedir.

Hiicre Hasari ve Apoptoz

Normal hiicre homeostazinda stres varliginda devreye
giren adaptasyon mekanizmalari yetersiz kaldiginda
hiicre hasari; strese kronik maruziyette ise geri donu-
stimsuz hicre hasari ve 6limi meydana gelir. Hicre
6lumu morfolojik veya biyokimyasal olarak ¢esitli belir-
tecler ile tanimlanabilir. Fizyolojik ve patolojik durum-
larda gorunusu ve isleyisi birbirinden farkl olan iki ana
hiicre 6lum yolu vardir. Bunlar nekroz ve apoptozdur.

Hucre, patolojik kosullara maruz kaldiginda, membran
batunluagunun korunamadigi dolayisiyla sitoplazmik
icerigin dis ortama sizdig1 gorulmektedir. Nekroz du-
rumunda, lizozomal litik enzimlerin hicreden sizmasi
ile daha ¢ok sayida hiuicre hasar gérmekte ve belirgin
inflamatuar cevap ortaya ¢ikmaktadir. Nekrozla 6len
hiicreler fagositozla ortadan kaldirilir.

Apoptoz istenmeyen hiicrelerin secici olarak uzaklas-
tirllmasinda oldugu kadar embriyogenezde de hiicre-
sel reorganizasyonun temelini olusturan fizyolojik bir
sure¢ olup bazi hicre hasarlarinda patolojik surece
de dahil olabilmektedir. Hiicre genomuna direk zarar
verebilen hipoksi, radyasyon, kemoterapétikler ve di-
ger sitotoksik ajanlara maruziyette serbest radikallerin

Kaspazlarin Siniflandiriimasi (6)

Apoptoz ve Hedefe Yonelik Tedaviler

ve hatali katlanmis proteinlerin birikmesiyle gelisen
endoplazmik retikulum (ER) stresi de hiicresel hasari
arttinir. Bu surecte kanserdz degisimin énlenmesi htic-
renin apoptozla ortadan kaldiriimasi sayesinde olur.
Bazi durumlarda apoptozla baslayan siure¢ nekrozla
devam edebilir. iskeminin erken evresinde apoptozun
hakim oldugu daha sonra tzerine nekrozun eklendigi-
ni belirten yayinlar mevcuttur (2).

Tarihsel surec¢ incelendiginde, apoptozun c¢ok hticre-
li organizmalarda evrimsel olarak korundugu dikkati
¢cekmis olup 1972 yilinda Kerr, Wyllie ve Currie’'nin
apoptoz terimini kullanmalari mihenk taslari arasin-
da yer almaktadir (3). 2002 yilinda bir nematod olan
C. Elegans’in hucre soyu Uzerinde calisarak ilk defa
apoptoz ile iligkili geni (Nuc-1) bulan Brenner ve ark.
Nobel 6diline layik goérulmislerdir. Apoptoz disre-
gllasyonunun kanser veya otoimmun hastalik, asiri
apoptozun ise dejeneratif hastaliklarin etiyopatogene-
zinde rol almasi tani-tedavi yaklasimlarinda apopto-
zun 6nemini vurgulamaktadir (4).

Apoptoz Mekanizmasi

Butun apoptotik 6ltimlerin ortak noktasi kaspaz (C) ak-
tivasyonudur. Kaspazlar (caspase: cysteine aspartyl
protease), proteinleri aspartik rezidilerinin ardindan
parcalayan sistein proteazlardir. Zimojen olarak Ure-
tilip proteolitik parcalanma ile aktiflenirler. inflamatu-
ar cevap, hicre proliferasyonu ve diferansiyasyonu
gibi non-apoptotik sireglerle de iliskilendirilmistir (5).
Kaspaz ailesi Uyelerine ait siniflandirma tabloda lis-
telenmistir (6) (Tablo 1). GUnimizde kaspaz aktivas-
yonuyla sonuglanan mitokondriyal yolak (intrinsik) ile
Olum reseptori yolaginin (ekstrinsik) birbirleriyle bag-
lantili oldugu, bir yolaktaki molekultn diger yolu etki-
leyebildigi gosterilmistir (7).

Apoptotik kaskatlar cok cesitli yollarla islemektedir.
Bazi kaskatlar intrinsik transkripsiyonel programlar
veya ekstrinsik 6lim sinyalleri ile tetiklenirken, bazila-

alirlar.

inflamatuar kaspazlar: C1-4-5-11-12-13-14 olup uzun prodomain igerirler ve inflamatuar siireglerde goérev

olusturmasi halinde islevi degisir.)

Baslatici kaspazlar (initiator): C2, C8, C9, C10 olup inaktif monodimer olarak sentezlenirler (prokaspaz);
2. |aktiflesmesi icin dimerizasyon gereklidir (6rn: C8'in homodimer yapisi en aktif halidir; cFLIP ile heterodimer

Bunu genellikle baslatici kaspazlar saglar.

infazci Kaspazlar (efektor; executioner, effector): C3, C6, C7 olup baslatici kaspazlardan sonraki
3. |basamaklarda gorev alirlar; inaktif dimer olarak sentezlenip baglayici subunitlerin ayrilmasi ile aktiflenirler.
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rinda ise mitokondriyal sitokrom c salinimi veya proa-
poptotik faktor birikimi s6z konusudur.

intrinsik Yolun Regiilasyonu

Mitokondriyal yol olarak da bilinen intrinsik yol Bcl-2
(B-cell lymphoma-2) ailesi tyeleri tarafindan duzen-
lenir. icerdikleri homolog domainlarine gére U¢ sinifta
incelenmektedirler (8) (Tablo 2). Saglikh hucrelerde
antiapoptotik Bcl-2 ailesi Uyeleri Bax/Bak mekanizma-
sini baskilar. Bcl-2'nin Bax'a orani apoptotik uyaranin
yasamsal mi 6lumcul mu devam edecegini belirler (9).

Bcl-2 ve Bcl-xL'yi iceren antiapoptotik Uyeler, dort BH
alaninin tamamini (BH1-4) icermektedir. Proapoptotik
Uyeler, t¢ veya dort BH alani iceren alt sinifa (tanimla-
maya bagl olarak BH1-3 veya BH1-4) veya yalnizca
BH3 alanini igeren alt sinifa siniflandirilabilir. Cok ce-
sitli BH3-proteinleri ve ¢ok-BH domaini proapoptotik
proteinleri ayni antiapoptotik hedeflere (6rnegin Bcl-2,
Bcl-xL, Bcl-w) baglandigindan, yaygin olarak mevcut
olan BH3 bdlgesinin baglanma etkilesimlerine aracilik
ettigine inaniimaktadir. Proapoptotik proteinlerin BH3
bdlgesinin antiapoptotik Bcl-2 homologlarina baglan-
ma ve apoptozun baslatilmasi igin gerekli oldugunu
calismalarla gostermistir. Coklu BH alani proapoptotik
Uyelerinin aksine, sadece BH3 proteinleri transkripsi-
yonel diizenleme veya sitoplazmik proteinlere sekest-
rasyon yoluyla kontrol altinda tutulur. Yalnizca BH3
Uyeleri ve antiapoptotik Uyeler arasindaki etkilesim-
ler, apoptozun kontroliinde veya baslatiimasinda ¢ok
onemli olaylari baslatabilirler.

Buyume faktorleri veya yasamsal uyarilarin eksikligi,
hatall katlanmis protein birikimi veya DNA hasari gibi
apoptotik uyarana yanit olarak duyarlilastiricilar, an-
tiapoptotik Bcl-2 ailesi Uyelerinden bir veya birkacina
baglanarak onlari inaktive ederler. Bu baglanmanin
ardindan aktivator BH3-proteinleri serbestlesir. Ser-
bestlesen aktivatorler, baglandiklari Bax/Bak prote-
inlerinin oligomerizasyonuna neden olurlar. Bu akti-
vasyonun sonucunda sitozolde lokalize olan Bax/Bak
mitokondriye yer degistirir; mitokondriyal dis memb-
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ran permeabilizasyonu (mitochondrial outer memb-
rane permeabilization, MOMP) uyarilir. Antiapoptotik
Bcl-2 uyeleri, dogrudan Bax/Bak proteinleri tzerine
veya bu proteinlerin BH3-lyeleri ile etkilesimine etki
ederek MOMP indiksiyonunu engellerler (8). Orta-
ya cikan MOMP sonucu sitokrom ¢, SMAC/DIABLO
(Second Mitochondria-derived Activator of Caspase/
Direct Inhibitor of Apoptosis-Binding protein with Low
pl), HtrA2/0Omi (High Temperature Requirement pro-
tein A2) gibi proapoptotik proteinler porlardan sitozole

geger.

Sitozole gecen sitokrom c, Apaf-1 (apoptotic pepti-
dase activating factor-1) ile birlikte apoptozom ola-
rak bilinen kaspaz-aktive edici kompleksi olusturur.
Bu kompleks, pro-C9’'un monomerik yapidan dimerik
yaplya donidsiminid uyararak aktif C9 olusumunu
saglar. C9 (ekstrinsik yolda ise C8) bir kere aktif edil-
diginde otokatalitik stiirece girer ve efektor kazpazlar
aktive eder. Takip eden surecte CAD (caspase acti-
vated DNase) & iCAD (inhibitor of CAD) birbirinden
ayrilir, CAD aracliligiyla DNA, nukleozomal fragman-
lara parcalanir. Buna dayanarak jel elektroforezi ve
TUNEL ydntemi ile apoptozun varhgini saptamak
mumkindur. Bahsi gecen baglantilar genel hatlariyla
Sekil-1'de sematize edilmistir (10) (Sekil 1).
@ o0
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FADD
COMPLEX 1

-— ||~ APOPTOSIS
L]
,
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Sekil 1
Kompleks 1 ve kompleks 2 ile iliskili molekuller (10)

Ekstrinsik Yolun Regiilasyonu
Istenmeyen veya potansiyel olarak tehlikeli hiicrelerin

Homolog Domainlerine Gore Bcl-2 Ailesi Uyeleri ve Ozellikleri (8)

1, Al (Bfl-1), Bcl-B proteinleridir.

Multidomain Antiapoptotikler (pro-survival): BH1-BH4 domainlerinin hepsini iceren Bcl-2, Bcl-xL, Bcl-w, Mcl-

Multidomain Proapoptotik Efektorler (pro-death): BH1-BH3 domainlerini iceren Bax, Bak, Bok proteinleridir.

Sadece-BH3-proteinleri: Kisa BH3 icerir ve proapoptotik davranis sergilerler. iki subgrubu vardir.
Duyarlilastiricilar (sensitizers); Bad, Bik, Bmf, Noxa, Bnip3, Hrk, Blk, Spike, Dp5 gibi transkripsiyonel seviyede
veya fosforilasyonla aktive edilirler. Aktivatérler (activators); tBid, Bim, Puma gibi proteinleri icerir
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ortadan kaldiriimasi igin, TNFR (tumor necrosis factor
receptor) super ailesine ait hiicre ylzey 6lim resep-
torleri (death receptors, DR) surecin basinda olum li-
gandlarini tanir. Oliim ligandlari ile 6lim reseptorleri
arasindaki etkilesimle oldukga spesifik protein-protein
baglantilari olusmaktadir. Bu reseptdrlerin birbirlerine
benzeyen sisteinden zengin hicre disi bolgeleri ve
6lum bdlgesi (death domain, DD) olarak adlandirilan
yaklasik 80 amino asitlik sitoplazmik bir alani bulun-
maktadir. Bu alan, apoptozun induksiyonu igin sinya-
lin hiicre ylzeyinden hiicre icine iletiimesinde kritik bir
rol oynar (11). Oliim reseptorleri ve adaptor proteinler-
den bazilari tabloda listelenmistir (Tablo 3).

FAS (CD95/DR2/APO-1) Reseptori —

Hiicre 6liimii iligkisi

FAS veya TRAILR1/2 reseptorlerine; FADD adaptor
proteini, pro-C8/10, cFLIP (cellular FLICE-like Inhibi-
tory Protein) proteinlerinin baglanmasiyla proapop-
totik DISC yapisi olusur (12). Bu noktada, pro-C8'in
otokatalitik aktivasyonu ile aktif C8 olusur ve kaskat,
apoptoz yoninde hizlica ilerler. Adaptor protein olara-
rak FADD yaninda RIP proteininin de DISC’e baglan-
dig1 gosterilmistir. Daxx, FAP-1, FLASH, FAF-1, Dap3
gibi alternatif molekullerin etkilerinin netlestiriimesine
ihtiya¢ duyulmaktadir (11). DISC formasyonunda yer
alan pro-C10 ve cFLIP proteinlerinin hem induktor
hem inhibitor etkileri konusunda ¢esitli calismalar lite-
ratirde mevcuttur (13).

FasL ile induklenen hicre 6limu, Fas ligasyonuna ya-
nit veren hicre tipine bagh olarak iki ayri molekdler
mekanizma ile agiklanmistir (14).

1. Birinci mekanizma, timositler gibi tip-1 hiicrelerde
yuksek seviyede DISC formasyonu ve buna karsi faz-
la aktif C8 Uretimi ile karakterizedir. Bu durum infazci
kaspazlarin devreye girmesi icin yeterli olmaktadir.

2. ikinci mekanizmada sz konusu olan hepatosit-
ler, fibroblastlar ve pankreatik beta hicreleri gibi tip-Il
hiicrelerde daha az DISC olusumu ve daha az aktif
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C8 nedeniyle ek olarak mitokondriyal yolagin amplifi-
ye olma gerekliligidir (11).

Aktif C8in mitokondriyal yolagi indikleme islemi ise
Bid molekuluni tBid (truncated Bid) molekiline ce-
virmesiyle olur. tBid, mitokondriye giderek Bcl-2 ailesi
tyeleriyle etkilesir ve sitokrom ¢ mitokondriden sito-
zole salinir (15). Sitokrom c’'nin salinmasi C9'un ve
ardindan apoptozu tetikleyen infazci kaspazlarin ak-
tiflenmesine neden olur.

TNFR1 Reseptorii - Hiicre Oliimii iliskisi
TNF-a'nin baglandigi TNFR1 reseptoriine, TRADD,
RIP1 ve TRAF2 basta olmak Uzere clAP1/2 eklenme-
siyle Kompleks-1 olusur (16).

Kompleks-1 cekirdek yapisi = TNFR1 + TRADD +
TRAF2 + clAP1/2 + RIP1 =NFKB aktivasyonu, htic-
re yasamasi

clAP varken RIP1 ubikutinizasyonu (posttranskripsi-
yonel modifikasyon) ve RIP1-IKK etkilesimi ile NFKB
sinyal yolagi isler. NFKB ile birlikte bir diger transkrip-
siyon faktorl olan JNK aktivasyonuyla hicre bélin-
mesi-gelisimi, onkogenez, immun yanit, inflamasyon,
stres cevabinda 6nemli rolleri olan proteinlerin sentezi
gergeklesir (17). Bu proteinler icinde TRAF1, TRAF2,
clAP1, clAP2 ve FLIP-L (6lim reseptoriyle indik-
lenen apoptozun potent inhibitéril) bulunmaktadir.
Olum reseptori-iliskili apoptozu engelledigi distini-
len cFLIP proteininin artisi kanserle iliskilendirilmekte-
dir (18). Ancak son yapilan ¢alismalarda cFLIP-L'nin
hiicrelerdeki etkisinin ekspresyon seviyesine gore
degistigi ve belli seviyede pro-C8 aktivasyonunu sag-
layabildigi tespit edilmistir (19). TNF, kendi apoptotik
aktivitesini, NFKB aktivasyonu yolu ile negatif olarak
dizenler ve bu yol engellenmedikce apoptoza ara-
cilik edemez. Eger Kompleks-1 tarafindan saglanan
cFLIP-L seviyesi yetersiz olursa, Kompleks-2 apop-
totik sinyalleri iletir. Burada s6z konusu olan C8 ile
cFLIP-L heterodimeri muhtemelen sinyal iletmede ye-

Bazi Oliim Reseptorleri ve Adaptor Proteinler

Oliim Reseptorii

Adaptor Protein

TNFR1 (DR1/p55/p60/CD120a)

FAS (CD95/DR2/APO-1)

TRAILR1 (DR4)

TRAILR2 (DR5/KILLER/TRICK2/APO-2)

FADD
TRADD
RIP
TRAF

TNFR: Tumor nekrozis faktor reseptori; TRAILR: TNF-iliskili apopitoz indikleyici ligand reseptord;
FADD: Fas iligkili 6lum domaini; TRADD: TNF iliskili 6lum domaini; RIP: Reseptorle etkilesen protein; TRAF: TNFR-iliskili faktor
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tersiz kalmakta (¢unkl aktivitesi en yiiksek olan C8
homodimeridir) ve RIPL'i aktiflemektedir. cFLIP-L'nin
fazla ekspresyonu RIPL'in Kompleks-2'ye dahil olma-
sint sinirhyor gibi gérinmektedir. Eger cFLIP seviye-
si dusuk dolayisiyla C8 aktivitesi yiksekse, C3 ve/
veya Bid yollari Uzerinden C8 apoptozu indukler; ayni
zamanda RIP1’in aktivasyonu ve nekroptoz engelle-
nir. Bu yapiya, Kompleks-2a denilmektedir (20). Bu
kompleksi aciklayici baska ¢alismalar da yapilmistir.
Genetik silinme veya farmakolojik yontemlerle clAP
inaktiflestirildiginde veya RIP1’in deubikitinizasyonu
sonras! (21) Kompleks-1'in membrandaki reseptor-
den ayrildigi; TRADD, FADD, pro-C8 ve RIP1 baglan-
maslyla Kompleks-2a’'nin olustugu anlasiimistir (16).
Kompleks-2'nin RIP1 kompozisyonuna bagh olarak
hiicre apoptoza veya nekroptoza yonlendirilir (22).

Kompleks-2a cekirdek yapisi = TRADD + FADD +
FLIP + Pro-C8 + RIP1 = Apoptoz

FADD veya pro-C8 silinmesi, C8 aktivasyonunun in-
hibe olmasi ve RIP1 otofosforilasyonu (RIP3 induk-
siyonu) sonucu olusan Kompleks-2b (nekrozom) ile
hiicre nekroptoza yonlendirilir. NFKB yolu i¢in RIP1
kinaz aktivitesi sart olmasa da, nekroptoz icin gerek-
lidir (23).

Kompleks-2b (Nekrozom) ¢ekirdek yapisi = RIP1 +
RIP3 + MLKL = Nekroptoz

Nekrozom kompleksine ek olarak ripoptozom olarak
adlandirilan nekroptoz-indukleyici baska bir yapi daha
tarif edilmistir. Kemoterapoétik kaynakli genotoksik
stres veya Smac mimetikleri tedavisiyle gelisen IAP
antagonizmasiyla spontan olusabilen RIP1/FADD/C8
kompleksine Ripoptozom denilmistir (24). Bunun da
C8-araclli apoptozu veya kaspaz-bagimsiz nekropto-
zu tetikleyebildigi dustintlmektedir.

Ripoptozom c¢ekirdek yapisi = RIP1 + FADD + C8

Hucre tipine ve uyariya gore bu komplekse FLIP ve
RIP3'de dahil edilmektedir. Nitekim cFLIP’in hlcre
olumindeki roliin inceleyen arastirmalar giderek art-
maktadir (25).

Apoptotik Yolaklara Yonelik Terapotik Hedefler

Proliferasyon artisiyla karakterize edilen kanserde,
hiicrelerin apoptozu baskilama sekilleri arastiriimak-
tadir. Bcl-2, Bcl-xL, Bcl-w ve Mcl-1 gibi antiapoptotik
Bcl-2 ailesi proteinlerinin bircok kanserde asiri Uretildi-
gi belirlenmistir (26). Bcl-2 apoptozu inhibe ederek bu
hicrelerin devamlihgindan ve ilag direncinden sorum-
lu tutulmaktadir. Proapoptotik sadece-BH3-proteinle-
rinin azalmasinin da timoér formasyonu ve progres-
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yonuna katkida bulundugu gosterilmistir (27). Birgok
kanserde apoptozun indiklenmesi hedefe yonelik te-
davinin temel yaklasimlarindan biri olarak karsimiza
ctkmaktadir.

Bcl-2 ailesinin farmakolojik regiilasyonuna ydnelik ba-
sarili girisimlerden biri mMRNA kodonunu hedefleyen
antisens oligoniukleotid G3139 (Oblimersen)’un kulla-
nilmasidir. Oblimersen’in timdrijenik hiicre hatlarinda
ve farelerde Bcl-2 protein ekspresyonunu azaltma ka-
biliyeti blylk umut vaat etse de, bazi klinik ¢calisma-
lar arzu edilen son noktalarina ulasamamistir. Bunun
nedeni olarak Oblimersen’in diger antiapoptotiklere
etki etmeden yalnizca Bcl-2'yi hedeflemesi gosteril-
mektedir. Azalmis Bcl-2 ifadesinin, diger proteinlerin
ekspresyonunu veya aktivitesini arttirdigir yoninde
gorusler ortaya atilmistir (27,28).

2007 yilhinda, sadece Bcl-2 ve Bcl-xL'yi degil, Mcl-1 ve
diger antiapoptotikleri de inhibe etmek igin tasarlanan
ilk panapoptotik Bcl-2 protein inhibitori GX15-070
(Obatoclax) yayinlanmistir. Klinik calismalara giren
Obatoclax’'in hematolojik maligniteli hastalarda iyi to-
lere edildigi tespit edilmistir. Ancak noérolojik toksisite
gelismesi doz sinirlayici yan etki olarak karsimiza ¢ik-
maktadir (29,30).

Farkh bir yaklasim olarak antiapoptotik Bcl-2 protein-
lerinin BH3 baglanma noktasina baglanan BH3 mime-
tik ajanlar gelistiriimistir (31). Bu ajanlar, BH3 prote-
inleri ile olan baglantiy! keserek Bcl-2 inhibisyonuna
katki yaparlar (32). Bu konuda ilk adim olarak gelistiri-
len kiigik organik bilesik HA14-1'in, kemoterapotikler-
le kombine edilerek bazi kanserlerde kullanilabilecegi
yoniinde gorusler mevcuttur (33).

Pamuk tohumu kaynakli Gossypol'de oldugu gibi
BH3 mimetikler dogal molekullerden de elde edile-
bilmektedir. Tarihsel olarak erkek kontraseptifi olarak
kullanilmis olsa da kalici infertiliteye sebep olmasi ve
yuksek toksisite raporlari nedeniyle kontrasepsiyon
baglamindaki ileri calismalar iptal edilmistir. Bu so-
nuclar bazi arastirmacilari kanser tGizerindeki potansi-
yel etkileri incelemeye yoneltmistir. (-) Gossypol (AT-
101), sadece-BH3 proteinlerinden daha zayif olarak,
Bcl-2, Bcl-xL ve Mcl-1'e baglanarak apoptotik etkiler
sergilemistir. ilerleyen dénemlerde Apogossypol, TM-
106 ve TW-37'yi iceren Gossypol turevleri Uretilmistir.
AT-102'in kuguk hucreli akciger kanseri hastalarinda
durdurulan Faz Il klinik ¢calismasi olsa da (34); TW-
37'nin B hucreli lenfoma, kronik lenfositik 16semi ve
multipl miyelom vakalarinda apoptoz indiklenmesi ve
direncin Ustesinden gelinmesinde yarar saglayacag!
ongorulmektedir.
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ilk gelistirilen BH3 mimetiklerinden ABT-737; Bcl-2,
Bcl-xL ve Bcl-W inhibisyonu yolu ile antineoplastik etki
gostermektedir. Gincel bir ¢alismada, ABT-737'nin
C1 aktivasyonunu baskilamasi sayesinde atopik
dermatit in vitro ve in vivo kontrol altina alinabilmis;
alerjik inflamatuar hastaliklarda antikanser ilaclarin
kullanilabilirligiyle ilgili 6nemli bilgiler sunulmustur
(35). ABT-737 ile ayni etkiye sahip oral form ABT-263
(Navitoclax) oldukca potent antineoplastik olarak ni-
telendirilmekte olup Klinikte faz I/ll calismalari devam
etmektedir. Ancak ABT-737/ABT263’Un Mcl-1 inhibis-
yonu yapmamasi ve Bcl-xL inhibisyonu Uzerinden doz
bagimli trombositopeniye sebebiyet vermesi baska
ilaglarin gelistiriimesine duyulan gereksinimi ortaya
koymaktadir.

Guglu BH3 mimetigi Uretme girisimlerinin sonucu ola-
rak ortaya cikan Bcl-xL'ye afinitesi daha dusuk, Bcl-2
inhibisyonu daha spesifik ABT-199 (Venetoclax) ol-
dukca olumlu calismalara konu olmustur (36). ABT-
199 ile ilgili olarak ileri klinik calismalar devam et-
mekte olup 2016 yilinda yayinlanan FDA onayi, 2018
yilinda genisletilmistir. Glincel olarak kronik lenfositik
[6semi, kucuk lenfositik lenfoma ve akut miyeloid 16-
semide belli endikasyonlarda Venetoclax kullaniimasi
FDA tarafindan onaylanmis durumdadir (37-39). Ek
olarak, HIV ile enfekte primer T hucrelerinin klirensi-
ne yol actigini gosteren ¢calismalarla immunoterapétik
stratejilerde de olduk¢a umut verici oldugunu goster-
mektedir (40).

Son yillarda artmis apoptozla seyreden hastaliklarin
tedavisinde kaspaz inhibitorleri kullanimi glindeme
gelmigtir. Asiri kaspaz aktivitesi ve artmis apoptoz ile
iliskilendirilen karaciger ve transplant hasari; miyokar-
diyal iskemi; travmatik beyin hasari veya Alzheimer,
Parkinson, Huntington, Amyotrofik Lateral Skleroz
(ALS) gibi ndrodejeneratif hastaliklar; inflamatuar
kaspazlarin rol aldi§I sepsis ve romatoid artrit, pso-
riasis gibi otoimmun hastaliklarin hayvan modellerin-
de, kaspaz inhibitdrleri kullanimi denenmektedir (41).
Yapilan bir calismada, Pankaspaz inhibitdri zZVAD ile
tedavi edilen meme ve akciger kanser hicrelerinde
radyasyona duyarhhigin arttigr gozlenmistir (42).

Kanser tedavisi calismalari gelistikce, kemoterap6-
tiklerin farkh etki mekanizmalari da ortaya ¢ikmakta-
dir. Ripoptozom’un kesfi ve apoptoza direncli kanser
hicrelerini 6ldirme kabiliyeti, kanser hicrelerinin kas-
paz-bagimsiz hiicre 6limune itilebildigi mekanizmala-
ra yeni bakis acisi saglamistir. 2005 yilinda Degterev
ve ark. tarafindan Necrostatin-1 (Nec-1) adli moleki-
Iun RIP1 kinaz aktivitesinin allosterik inhibitérii oldugu
tarif edilmistir (43). Beyin, kalp, bobrek iskemi-reper-
flzyon hasari, sistemik inflamatuar cevap sendromu,
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sepsis ve retinal hicre olumu gibi ¢esitli deneysel
hayvan modellerinde antinekroptotik aktivitesi ile Nec-
1 koruyucu ajan olarak denenmektedir (44—46).

intrinsik ve ekstrinsik yolaklarin ana elemanlarina ek
olarak endojen kaspaz inhibisyonu fonksiyonuna sa-
hip apoptoz inhibitdri proteinlerin (IAP) kesfedilmesi
terapotik hedeflere farkli bakis acisi saglamistir. ilk
defa Baculovirlslerde tespit edilen bu proteinlerin
(47), 70 amino asitlik ¢inko parmak bagh Baculoviris
apoptoz inhibitdrt protein tekrari (BIR) denilen yapi-
sal motife sahip olduklari gorilmiistir. insan genom
projesi kapsaminda “HUGO Gene Nomenclature
Committee at the European Bioinformatics Institute”
tarafindan diizenlenen (48) BIRC gen grubu ve iliskili
bazi hastaliklar tabloda listelenmistir (49) (Tablo 4).

Apoptoz disinda immin cevap, inflamasyon, hucre
¢cogalmasi, migrasyon ve hicre bélinmesi mekaniz-
malariyla da iligkilendirilen 1AP’larin (50) tumorige-
nezdeki rolleri hlcre tipi ve cevresine gore farklihk
gosterebilmektedir. Ornegin, clAP2 artmis pankreas
timord olgularinda ilag direncinin daha fazla, sagka-
Im sdresinin ise daha kisa oldugu analiz edilmistir
(51). Ailenin baska bir anahtar tyesi olan XIAP, apop-
tozu dogrudan baslatici C3/7/9’a baglanarak inhibe
etmekte, timor ilerlemesi sirasinda hiicrenin hayatta
kalmasina katkida bulunmaktadir. Prometastatik islev
go6ren XIAP'In downregtilasyonu ile cilt melanomlarin-
da timoral invazyonun azaldigini (52) ve RHK hicre
hatlarinda apoptoz duyarliliginin arttigini (53); ayrica
0zofagus kanserinde ileri evre tumor ile iligkilendirilen
XIAP ve Survivin'in negatif prognostik marker olarak
kullanilabilecegini gosteren calismalar (54) ile apop-
toz inhibitdrlerinin onkogenezdeki rolleri ve bunlara
yonelik gen tedavileri olduk¢a umut vaat etmektedir.

Bilinen tim IAP’ler arasinda Survivin en kuguk IAP
proteinidir. Terminal farklanmis saglikli yetiskin doku-
larinda saptanmasi zordur ancak ¢ogu kanser hiic-
resinde oldukga fazla eksprese edilmektedir. Myelo-
displastik sendrom, akut l6semiler ve lenfomalar ile
meme, akciger, pankreas gibi bircok kanserde yuksek
seviyede tespit edilen Survivin geninin kanserlerde
yeniden aktive oldugu ayrica prognostik bir faktor ola-
rak kullanilabileceg@i gorisi hakimdir. Bu durum Sur-
vivin'i heyecan verici yeni bir tumor belirteci yapmak-
tadir (55).

Cesitli izoformlarinin (sitoplazmik, mitokondriyal, ntik-
leer) tespit edilmesi nedeniyle Survivin proteininin
farkh fonksiyonlara sahip oldugu dusunulmektedir
(56). Sitoplazmik/mitokondriyal izoformun apoptozu
baskilayici, nikleer izoformun ise hicre boélinmesi-
ni duzenleyici roll 6n plana ¢ikmaktadir. Survivin'in



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

HGNC'ye Gére Apoptoz inhibitorii Protein Ailesi Uyeleri (48) ve Ekspresyonlari (49)

H((Eé\le(:‘)l D Onaylanan Sfrifol Sinonim Kromozom | Ekspresyon
Sembol Ad
HGNC:7634 NAIP NLR family BIRC1 NLRB1 5q13.2 MSS;
apoptosis makrofajlar
inhibitory
protein
HGNC:590 BIRC2 baculoviral API1 clAP1, 11922.2 MM; KRK;
IAP repeat hiap-2, MIHB, RHK; SHK;
containing 2 RNF48, KHDAK
c-IAP1
HGNC:591 BIRC3 baculoviral API2 clAP2, 11922.2 KRK; MM;
IAP repeat hiap-1, MIHC, KLL; Meme,
containing 3 RNF49, Pankreas,
MALT2, Mesane
c-IAP2 Kanserleri
HGNC:592 XIAP X-linked API3, BIRC4 hILP, ILP-1 Xg25 AML; DBBHL;
inhibitor of RHK; Meme
apoptosis Kanseri; XLP
HGNC:593 BIRC5 baculoviral API4 EPR-1, 17925.3 Akciger,
IAP repeat survivin Karaciger,
containing 5 Pankreas,
Prostat ,
Kolon, Meme
Kanserleri;
MDS Lésemi
Lenfoma
HGNC:13516 BIRC6 baculoviral BRUCE 2p22.3 KRK;
IAP repeat Noroblastom;
containing 6 Melanom;
Prostat
Kanseri
HGNC:13702 BIRC7 baculoviral mliap, ML- 20913.33 Noroblastom;
IAP repeat IAP, KIAP, Melanom;
containing 7 RNF50 Akciger, GIS
kanserleri;
Osteosarkom
HGNC:14878 BIRCS8 baculoviral ILP-2, hILP2, 19g13.42 KLL;
IAP repeat RNF136 Testikller
containing 8 Malignite

MSS: merkezi sinir sistemi; MM: multiple myelom; KRK: kolorektal kanser; RHK: renal hiicreli kanser; SHK: skuamdoz hiicreli
kanser; KHDAK: kiigiik hiicre disi akciger kanseri; KLL: kronik lenfositik [6semi; AML: akut miyeloid |[6semi; DBBHL: difftiz bilyiik
b hicreli lenfoma; X-LPH: X gecisli lenfoproliferatif sendrom; MDS: myelodisplastik sendrom; GIS: gastrointestinal sistem

VEGF aracili endotel hiicre proliferasyonunu ve ti-
mor anjiyogenezini tetikledigi, primer kanser hiicrele-
rine ek olarak timoral vaskiler endotel hiicrelerinde
de ila¢ direnci gelisimine sebebiyet verdigi varsayil-

maktadir (57). Bu nedenle tedavide Survivin'in he-
deflenmesi yalniz kanser hiicresi 6lumund degil ayni
zamanda timoéral vaskuler agin kemoterapotiklere
duyarli hale gelmesini de saglayacaktir.

571



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Membran kapli nanovezikiller halinde timoral doku-
dan sekrete edilen ve cevre hiicrelerce alinan kanser
ekzozomlarinda clAP1, clAP2, XIAP ve Survivin var-
g1 ortaya konmustur. Diger hiucrelerce ekstraseliler
Survivin'in taninmasindan sonra, radyasyon ve kemo-
terapotik ilaclarin varhginda bile apoptozda azalma,
proliferasyonda artma tespit edilmistir (58). Ekzozo-
mal Survivin proteinin timor hicrelerinden sekrete
edildigi, salindigi veya hicre lizisi sonucu ortaya ¢ik-
tig1 hususu netlik kazanmamis olsa da, giderek artan
kanitlar dogrultusunda, kanser htcrelerinin kemo-
terapotiklere direng gelistirme mekanizmalari arasi-
na ekzozomal Survivin Uretimi de dahil edilmektedir.
Plazma ekzozomal Survivin élciminin insan prostat
kanserinde hem diagnostik hem prognostik marker
olarak hatta erken evre kanser ile benign prostat hi-
pertrofisi ayriminda kullanilabilecegini destekleyen
yayinlar literatirde mevcuttur (59).

Ozofagus, meme, serviks, prostat kanseri ve multip-
le myelomun da icinde oldugu bazi kanserlerde IAP
amplifikasyonunun saptaniyor olmasi onlari tedavi
protokollerinde terap6tik hedef haline getirmektedir.
Apoptoz inhibitéri-baglayici  proteinlerden Smac/
DIABLO, IAP’lara baglanarak kaspazlarin serbest-
lesmesine neden olur. IAP antagonizmasi sergileyen
Smac mimetiklerinin apoptozu efektif olarak arttirdigi
raporlanmistir. Oral Smac mimetigi AT-406 ve Birina-
pant, direncli over kanseri tedavisi icin klinik deger-
lendirmeden gecirilmektedir (40,49). Smac mimetik-
lerinin kanser hicrelerinin apoptozunu indiklemekle
kalmadigi, ayni zamanda onkolitik virus igceren kanser
asllari ile kombine kullanimlarinda antitimaral etkinli-
gin arttigi kaydedilmistir (60).

Sonug

intrinsik ve ekstrinsik apoptozun son ortak basamagi
olan infazci kaspazlarin aktivasyonu sonucu hiicrede
apoptoza 6zgu degisimler gerceklesir. Apoptoz hiicre
proliferasyonu ile hiicre 6lumu arasindaki ince siniri
teskil etmektedir. Bu dengedeki bozukluklar otoimmiin
hastaliklar, nérodejeneratif hastaliklar ve kanserin ge-
lisimine zemin hazirlarlar. Ozellikle kanser olgularinda
apoptozdaki defektler kemo/radyoterapi gibi konvan-
siyonel tedavilere direng gelisimi ile iliskilendiriimekte-
dir. Mevcut klinik kullanimi olan antikanser ilaglarinin
temel etki mekanizmasi malign hiicrelerde apoptozu
induklemeye yoneliktir. Hicrelerde o6lumui tetikleyen
sinyallerin netlesmesi, hedefe yonelik terapileri gelis-
tirecek, cesitli hastaliklarda kir sansini arttiracaktir.
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