& -
L L) ‘l- & -
- - A - .
L
L L]
& ... L] [] -
el . . .
- L] - LI
- L ]
L ® [
* = % ¥ &
4 L]
. = - L]
L ™ ¥ ™ L
- - . &
L] L] iy
- o " L]
- [ ] [ ] L ®
" L ™ - ¥
.‘ & L T pa L=
. . L
& - L] L3 ] L
& L] -
" " L] L]
. '1..i1| . - & -
a* - L
LR L
Lt .1- . L PR
Ll
* & . .
; L _ . | L * - L]
i ® o, a® &
' * C
e, ‘e
. - ® g L]
i ot & w
iy -I’ . - L] . L :
- -"‘. . " "", ¥ . .
L] L] ™
& a* % - -
L] - : & ]
1 - .._ & *
- & . "
- .« ® ® .
L™ L - @
Feos w = = e
L]
- - : -
LI L]
o . ® " &
L L ¥ &
- L
& '."' 'l" - * -
L] ™ B & :
" : = . * L
L] #*
"a - ooae
. ® L L -
® . *: ¥
™ L - L [
- ™ - W
L] * 8
T 4 . ! IlIl-- i
L L] [
.'I- L3 - . &
1 voe [ O l“
- - & - .
- (X L]
. - L L]
L LI - ® - an 3
# - Lt
LY . & &
e " i L ®
w & - L L]
LT - " L
™ * * 8 3 . ]
Eg ® @ ) ® .
-
‘..' "' . %, . . ®
g L 11'. -|-I|I [] -
ST
. ol "
L it e
* L] * -
l-‘j- = . ® ™ [l
2 . L I LA
- " ® L] -
:i-l" — ™ i L
L]
AT BRI L
. e . a .
" L4 .
L J L
- 5 ** L
@ s _—
s ¥ & L] LI
LI & -
': e g o -
. . " L ] . - - -
L 4 = I - "
" L] L
. * . s ¥ *
# . - - . e
L
- - ™
. * o . . * . L
® & -
" L I L " "
-
l "i & - .
& - . - =3 '.
L3 L & ®
' L] r L]
‘ . @
L3 - L
- @ . " ®
" L, ™
L] & . = L
L
" . - . - -
1

- -
. Yil / Year: 2020 Mart/ March Cilt / Volume: 27 Say1 / Number: 1
LI ]
s = " :
L]

- & B
- * » L 3 Ll
-I. *e *

L ' -
L L
[ ] i \ &
# - .
L y =
® ]
-
- -
L ] * .
# #
" - - L
L]
- I. L] -
'
- " %

& A . Medical Journal of
.. - Suleyman Demirel University

2+ Suleyman Demirel Universitesi
. Tip Fakultesi Dergisi

L L
L
- L]
L]
L]
e W
-
#
3 L]
L ™ L
™ - -
M
& L]
- ®
L *
- *
'l "
# - L
-
L ]
= ®
- L
1 ="
L
-
-
¥ L] *
L
L]
L]
L]
-
L
™ -

ISSH1300-7416 «-ISSN 2602-2109



p-ISSN 1300-7416
e-ISSN 2602-2109

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

Medical Journal of Suleyman Demirel University Faculty of Medicine
SDU Tip Fak Derg / Med J SDU

Yilda dért sayi (Mart, Haziran, EylUl, Aralik) yayinlanan ‘peer review' ydntemiyle calisan hakemli dergidir.

Bu dergi DOAJ, EBSCO, Infobase Index, CiteFactor, Tr-Dizin, Tlrkiye Atif Dizini, Tirk Medline, tarafindan indekslenmektedir.
This journal is indexed by DOAJ, EBSCO, Infobase Index, CiteFactor, Tr-Dizin, Tlrkiye Atif Dizini, Tlrk Medline.

Sahibi /| Owner

Suleyman Demirel Universitesi Adina

On Behalf of Suleyman Demirel University

Prof.Dr. Alim KOSAR

Stileyman Demirel Universitesi Tip Fakiiltesi Dekani
Suleyman Demirel University Dean of Faculty of Medicine

Editor / Editor

Prof. Dr. Alim KOSAR
Yardimci Editor /| Associate Editor

Prof. Dr. Rasih YAZKAN

Prof. Dr. Tolga ATAY

Dog. Dr. Kanat GULLE

Dr. Ogr. Uyesi Giray KOLCU

Dr. Ogr. Uyesi Mukadder inci BASER KOLCU
Dr. Ogr. Uyesi Sabriye ERCAN

Yayin Yirilitme Kurulu / Editorial Board

Prof. Dr. Evrim ERDEMOGLU
Prof. Dr. Pakize KIRDEMIR
Prof. Dr. Mustafa NAZIROGLU
Prof. Dr. Mekin SEZIK

Prof. Dr. Taylan OKSAY

Prof. Dr. Rasih YAZKAN

Prof. Dr. Tolga ATAY o
Prof. Dr. Ibrahim Metin CIRIS
Dog. Dr. Yonca SONMEZ

Dog. Dr. inci Meltem ATAY

Dog. Dr. Levent DUMAN

Dog. Dr. Kanat GULLE

Dog. Dr. Hakan KORKMAZ
Dog. Dr. Nilgiin GURBUZ

Dog. Dr. Selma KORKMAZ
Dog. Dr. A. Meri¢ UNAL

Dr. Ogr. Uyesi Giray KOLCU

Dr. Ogr. Uyesi Mukadder inci BASER KOLCU
Dr. Ogr. Uyesi Sabriye ERCAN
Dr. Ogr. Uyesi Mehtap SAVRAN
Dr. Ogr. Uyesi Emine Elif OZKAN

Grafik Tasarim /| Graphic Design

Ogr. Gor. Serdag DAGLI

Sekreterya | Editorial Office

Dilek TOLA OLGUN

Basvuru Adresi / Application Address
SDU Tip Fakiiltesi Dergisi Sekreterligi
Baski |/ Press

SDU Basimevi / ISPARTA °
)
SDU Tip Fakiiltesi Dekanli§i / 32260 ISPARTA ®
Tel: 0 246 2113714 - 2113230 - Faks: 0 246 2371165 5 o
sdu.tip.dergi@sdu.edu.tr - http://dergipark.gov.tr/sdutfd s @ ® o
[ J ([ J
......o ....Ooo...
. e e o ®°q ®0g000°







Uluslararasi Danisma Kurulu / International Advisory Board
(Alfabetik sira ile / In alphabetical order)

Prof. Dr. Alim KOSAR (Turkiye)

Dog. Dr. A. Meri¢ UNAL (Trkiye)

Dr. Arjan Kortholt (Hollanda)

Prof. Dr. Dariusz Patkowski (Polonya)

Dr. Edin Kabil (Bosna Hersek)

Prof. Dr. Emin Ergen (Katar)

Dr. Ogr. Uyesi Emine Elif OZKAN (Turkiye)
Prof. Dr. Eviim ERDEMOGLU (Turkiye)
Prof. Dr. Figen Sevgican Pedersen (Norveg)
Prof. Dr. Fiisun Ozer (Amerika Birlesik Devletleri)
Dr. Ogr. Uyesi Giray KOLCU (Tiirkiye)

Dog. Dr. Hakan KORKMAZ (Turkiye)

Prof. Dr. Hikmet ORHAN (Turkiye)

Dog. Dr. Isil Aras (Amerika Birlesik Devletleri)
Prof. Dr. ibrahim Metin CIRIS (Turkiye)

Dog. Dr. inci Meltem ATAY (Tiirkiye)

Dogc. Dr. Kanat GULLE (Ttrkiye)

Dog. Dr. Levent DUMAN (Turkiye)

Dr. Lavorgna Luca (italya)

Prof. Dr. Mekin SEZIK (Turkiye)

Dr. Ogr. Uyesi Mehtap SAVRAN (Tiirkiye)
Dr. Ogr. Uyesi Mukadder inci BASER KOLCU (Tiirkiye)
Prof. Dr. Mustafa NAZIROGLU (Tiirkiye)
Dog. Dr. Nilgiin GURBUZ (Tiirkiye)

Prof. Dr. Pakize KIRDEMIR (Tiirkiye)

Prof. Dr. Rasih YAZKAN (Turkiye)

Dr. Ogr. Uyesi Sabriye ERCAN (Turkiye)
Dog. Dr. Selma KORKMAZ (Turkiye)

Dr. Sherief ELZAHAR (Misir)

Prof. Dr. Tolga ATAY (Turkiye)

Prof. Dr. Taylan OKSAY (Turkiye)

Dogc. Dr. Yonca SONMEZ (Turkiye)






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-
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Oz

Amag

Nikleus kaudatus bazi nérolojik ve psikiyatrik hasta-
liklarin tedavisinde bir hedef olabilir mi diye tartisil-
maktadir. Mikrocerrahi girisimler ve stereotaksik yak-
lasimlar icin kaudat nikleus baglantilarinin daha acik
bir sekilde tanimlanmasi gerekmektedir. Bu ¢alisma-
mizda niikleus kaudatus mikrocerrahi anatomisini ve
baglanti yollarini fiber diseksiyon teknigi kullanarak
ortaya koymayi ve bunun psikosirurjikal dnemini orr-
taya koymay1 amacladik.

Gerec ve Yontem

Dort adet formalinle fikse edilmis insan beyni (8 he-
misfer) detayli sekilde incelendi. Tim 6rnekler Kling-
ler’ in teknigine gore -16 °C'de en az 15 giin dondu-
ruldu ve birka¢ saat boyunca su altinda ¢dzulmeleri
saglandi. X6 ila x40 mikroskopik buyttme altinda ak
madde lif diseksiyonu gerceklestirildi. Tim beyin he-
misferleri, lateralden mediale dogru kaudat niikleusun
basi ve govdesi ortaya cikana kadar olarak disseke
edildi. Ayrica, adim adim iki ve ¢ boyutlu fotograflar
cekildi.

Bulgular

Nikleus kaudatus etrafindaki tim yapilar kademeli
olarak diseke edildi. Bu yapi ile iletisim halinde olan
ve fiziksel olarak temas eden tiim kortikal alanlar goz-

den gegirildi. Frontokaudat ve frontotemporal baglan-
tilarin mikrocerrahi anatomisi ayrintil ortaya konuldu.

Sonug

Psikosirtrji, medikal tedavilerin hentiz gelismedigi
doénemlerde, depresyon tedavisinde 6ncelikli olarak
kullaniimistir. Kaudat nikleusa ydnelik yapilan derin
beyin stimilasyonu klinik pratikte standart bir teda-
vi yontemi degildir ama Parkinson hastalgi, obsesif
kompulsif hastallk ve major depresyonda alternatif
tedavi olabilir.

Anahtar Kelimeler: Nukleus kaudatus, psikosirurii,
ak madde, anatomi, baglanti

Abstract

Objective

Caudate nucleus has been discussed as a target for
new treatments of neurologic and psychiatric disea-
ses but the connectivity remains unclear for both mic-
rosurgical procedures and stereotactic interventions
despite the basic neuroanatomical knowledge. We
aim to reveal the anatomic features of the caudate
nucleus in psychiatric diseases using fiber dissection
technique.

Material and Methods
Four brain specimens (8 Hemispheres) were frozen
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for 15 days at -16 °C according to Klingler's Tech-
nigue. The freezing process facilitates the dissection
of the fiber tracts. After completion of the freezing pro-
cess, all of the hemispheres were dissected and the
dissections were stepwise performed from lateral to
medial, under x6 to x40 magnification using a surgical
microscope, two and three-dimensional anatomic pic-
tures were obtained.

Results

Stepwise microsurgical fiber dissection of the cauda-
te nucleus and adjacent areas were dissected. The
cortical areas communicating with and overlying the
caudate nucleus are reviewed. Frontocaudate conne-
ction fibers and temporocaudate fibers were intense
and the microsurgical anatomy of the area were re-

Introduction

The basal ganglia are the main structures of the brain
related to sensorimotor coordination, including initia-
tion and selection of response (1). Caudate nucleus
(CN) is one of the basic structure of the basal ganglia
(1, 2). There are two CN of the brain within the right
and left hemispheres. The head of CN is the widest
C-shape component at the front, and the other parts
are called as a "body" (corpus) and a "tail" (cauda).
The head and body of CN form part of the floor of
the anterior horn of the lateral ventricle. The roof of
the inferior horn of the lateral ventricle is formed by
the tail of CN after traveling the body around the back
of head (3-5). CN is a critical structure in regulating
mood, some aspects of cognition, motor function and
motivation. Also, psychomotor speed and treatment
resistance are associated with that region abnormali-
ties (6-8). Better pathophysiologic and neuroanatom-
ical knowledge play a critical role to more effective
approaches to prevention and treatment of the relat-
ed disseases. Excellent correlation of the fiber tract
dissections of white matter with new neuroimaging
techniques have led in growing interest in investigat-
ing abnormalities in the brain structure (9-12). CN and
thalamus extend medially of the internal capsule. They
are located medially of the central core. Although the
anterior portion of the central core is associated with
the head of the CN, the posterior portion is associat-
ed with the thalamus (13, 14). CN plays an important
role in voluntary movement, learning, memory, sleep
and social behavior. Also, it can contribute to behavior
through selection of appropriate sub-targets, based
on the stimulation of correct action schemes and eval-
uation of action outcomes. Both results can be ac-
cepted as the main processes for successful targeted
action (3, 15). The modular understanding of the stri-

Microsurgical Anatomy Of The Connections Of Caudate
Nucleus And Psychosurgical Considerations

vealed. Two and three dimetional pictures were taken
step by step.

Conclusion

Psychosurgery has been used primarily in treatment
of depression when medical treatments were not
adequate. Deep brain stimulation of caudate nucleus
is not a standard method in clinical practice. Deep
brain stimulation of caudate nucleus is not a standard
method in clinical practice but it could be an alternate
treatment for Parkinson's disease, obsessive compul-
sive disorder and major depression.

Keywords: Caudate nucleus, psychosurgery, white
matter, anatomy, connection

atum is consistent with planned, (sensorimotor coor-
dination; putamen) effective and hierarchical models
of corticostriatal function in which adaptive behavior
towards key goals (motivation; ventral striatum) can
be defined (16-19). CN has been discussed as a tar-
get for new treatments of neurologic and psychiatric
diseases but the connectivity remains unclear for both
microsurgical procedures and stereotactic interven-
tions despite the basic neuroanatomical knowledge
(20-24). We aim to reveal the anatomic relationship of
the CN and the role in psychiatric diseases using fiber
dissection technique.

Material and Methods

Four formalin-fixed human brains (8 hemispheres)
were examined. All specimens were frozen at-16 C at
least 15 days and were allowed to thaw under water
for several hours (25). After completion of the freezing
process, the specimens were thawed, and the fiber
tracts were dissected using micro dissectors under x6
to x40 magnifications provided by a Zeiss Surgical Mi-
croscope (Carl Zeiss AG, Germany). The dissections
were performed in a stepwise manner, from lateral to
medial and medial to lateral using the fiber dissection
technique and the microscope , until the head and
body of the CN were revealed. Two- and 3-dimension-
al digital photographs in all stages were taken using
a Canon T5 Rebel digital camera (Canon, Tokyo, Ja-
pan) to demonstrate the structures at each step of the
dissection. The microsurgical anatomy of CN and its
connections and relationship were studied.

Results

The dissection was performed from lateral to medial.
After removing the cortical grey matter, the dissec-



tion was extended from the superior temporal gyrus
to the other superficial areas. After removing the cor-
tical grey matter, the dissection was extended from
the superior temporal gyrus to the other superficial
areas. Then, we continued to the operculum with
preserving the insula and the U fibers were posed.
At the level of medial frontal gyrus, the superior lon-
gitudinal fascicle was revealed. The white matter of
the operculum preserved because the fascicle fibers
can be damaged easily. Wite matter of the opercular
area were removed with sharp dissection to expose
the insula. Stepwise dissection reveals the superior
longitudinal fascicle more clearly. The ventral exter-
nal capsule can be exposed by removing the extreme
capsule. Especially, claustrum is seen evidently at the
level of insular apex, and occipitofrontal and unsinate
fascicle were observed at the level of limen insula.
CN has very intense connections which associated
with frontal and temporal lobe. Frontocaudate con-
nections are gathered at the anterior part of the lat-
eral ventricle and slightly superior to head of the CN.
The medial surface of left cerebral hemisphere was
dissected meticulously and the epandyma of the left
CN and the lateral ventricle was extracted. CN was
been exposed with its adjacent fiber systems (Figure
1). Temporocaudate connections have shorter paths
according to frontoparietal fibers but have a tendancy
to merge with amygdala-hippocampal complex fibers.
The progressive resection of the uncinate and occipi-
to-frontal fascicle reveals the amygdala that forms
the anterior and upper part of the temporal horn. The

Figure 1: Medial surface of left cerebral hemisphere. The
epandyma of the left caudate nucleus and Lateral ventricle
has been extracted. Caudate nucleus has been exposed
with its adjacent fiber systems. Especially caudofrontal fi-
bers can be seen which are considered to have deep impa-
ct on cognitive and behavioral functions.
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CN has 3 components and surrounds the thalamus.
The head of the CN is oval and located in the anterior
portion of the thalamus and represents the mid-an-
terior portion of the central core. Foramen monro is
an anatomic landmark for the transition between the
head and body of the CN. If the internal capsule is
carefully dissected and the head and body of CN and
thalamus is visible. The body of CN surrounds the
thalamus, and it continues as the tail and it leaves the
thalamus in mid-posterior direction and takes a more
lateral position. Stepwise decortication was firstly per-
formed to reveal out the deep fibers around the CN.
Central core has been dissected to expose putamen,
CN, claustrum, globus pallidus interna and externa.
Underneath lies the limen insula inferior frontooccipi-
tal fasciculus and uncinate fasciculus. The epandyma
of the lateral ventricle has been shown after the CN
has been partially dissected (Figure 2). The tail of the
CN gradually shrinks and continues along the roof of
the temporal horn towards the amygdala. Ansa pe-
duncularis, which connects the amygdaloid nucleus to
the hypothalamus, thalamus and septal region, also
becomes visible. Frontal lobe, parietal lobe and oc-
cipital lobe has been totally extracted during dissec-
tion of some hemispheres to show the connections
of CN. The innsula is preserved and lateral temporal
lobe has been cutted preserving amygdala and hip-
pocampus. CN has intense connections with putamen
through Internal capsule. Frontocaudate and tempo-
rocaudate connections are condensed and merged
with surrounding fiber systems (Figure 3).

Parietal Lobe

Epandyma of the Lateral Ventricule Frontal Lobe

Thalamus

Caudate Nucleus Globus Pallidus

Externa and Interna

Putam i :
utamen Unsinate Fasciculus

External
Capsule

Claustrum

Temporobasal
Cortex
Inferior Frontooksipital Fasciculus

Figure 2: Right cerebral hemisphere can be seen from
anterior view. Decortication previously performed in order
to reveal out the deep fiber systems around the Caudate
nucleus. Central core has been cutted to expose putamen,
caudate nucleus claustrum ,globus pallidus interna and ex-
terna. Underneath the limen insula inferior frontooccipital
fasciculus and uncinate fasciculus lies. The epandyma of
the lateral ventricle can be seen from lateral view after the
caudate nucleus has been partially dissected.
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Inferior
Caudate
Connections

Internal
Capsule
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External Capsule

Claustrum

Extreme Capsule

Insular
Cortex

Figure 3: Lateral oblique view of left cerebral hemisphere. Frontal lobe, parietal lobe and occipital lobe has been totally
extracted to show the connections of caudate nucleus. Insula is preserved and lateral temporal lobe has been cutted pre-
serving amygdala and hippocampus. Caudate nucleus has intense connections with putamen through internal capsule.
Frontocaudate and temporocaudate connections are condensed and merged with surraounding fiber systems.

a. temporal pole, b. temoporobasal cortex , c. entorhinal cortex , d. ventricle epandyma, e. choroid plexus covering hip-
pocampus, f. caudate nucleus, g. corpus callosum , h. decorticated cingulate gyrus i. septum pellicidum, j. occipital lobe

Discussion

The central core stands as a block on the brainstem,
at the morphological center of the supratentorial com-
partment (26, 27). It has a responsibility to regulate
the voluntary movement. and is associated with the
putamen and globus pallidus, as well in conjunction
with the thalamus and the substantia nigra and sub-
thalamic nucleus (26-28). In literature, many re-
searchers reported that this region also plays import-
ant role in various motor and cognitive functions and
has been implicated with voluntary movement, learn-
ing, memory, sleep, and social behavior (27, 28).
Tasks featuring spatial and motoric memory demands
effects the CN activity more than those involved in
non-spatial ones (30). Also, spatial working memory
activity has been observed, using functional magnetic
resonance imaging studies of delayed recognition, to
be greater in the CN when the activity immediately
preceded a motor response. Even these results, may
be preoccupied that the CN could be involved in cod-
ing a motor response (30, 31). The CN can control the
body and limbs posture, the speed and accuracy of
directed movements. CN has a “motor release mech-
anism” and that it may be indicated the procedure in-
dicates that the CN inhibits the tendency for an animal
to move forward without resistance. It supports the
idea that the CN has an inhibitory function in directed
movements mechanism (32). The cognitive functions
of the CN are target directed actions, learning and
memorial activities, sleep, emotion, language and
threshold control. Executive functioning is under con-
trol of CN and it assists some of our decision-making

processes (33-35). CN may play a critical role in defi-
cits involving working memory from before illness on-
set as well. Because, many researchers indicated that
its volume has been analyzed to be inversely associ-
ated with on spatial working memory tasks (35-37).
The tail and body of the CN may be responsible to
regulate the activity associated with successful classi-
fication learning. The other portions, its head has a
duty that to control the activity associated with feed-
back processing was concentrated to the head of the
CN (37-41). Many studies claimed that the CN is as-
sociated with responses to visual beauty, and has
been suggested as one of the "neural correlates of
romantic love". Reports of human patients with selec-
tive damage to the CN have been verified the findings
about these functions (42, 43). Some studies per-
formed on people who can speak more than one lan-
guage found that the CN as a center for language
control to activate exactly the same brain regions re-
gardless of the language (41, 44). Also, CN has a reg-
ulatory role by measuring the general activity of cere-
bral cortex and controlling the threshold potential (40).
Association between CN volume and the short allele
of the SHTT serotonin transporter gene has been em-
phasized in some studies (9, 45). In addition, atrophic
CN correlates with visual cognitive and cognitive
propositions resulting from genetic polymorphism.
The area which has the highest concentration of D2
dopamine receptor (DRD2) of the brain is CN and it
was assumed that genetic variations could modulate
neuropsychology in this polymorphism (16, 46, 47).
Under pathologic conditions of CN patients can devel-
op various behavioral and personality changes,



speech disorders and memory loss without any focal
neurological signs (48, 49). Behavioral abnormalities
are mostly caused by medial, lateral and ventral cau-
date subnucleus damage and lesions accompanied
by the forearm of the internal capsule (48-52). Our
dissection revealed that frontocaudate connections
pass through a very small area and spreaded to fron-
tal lobe. The destructions of these connections could
have a resposibility in mental and cognitive changes
during head of CN hemorrhages. Our dissections re-
vealed no left or right difference between two hemi-
sphere frontocaudate connections even if isolated left
CN infarcts may be associated with cognitive dysfunc-
tion and mild motor speech impairment. If the lesion
commonly affects putamen, confusion and motor ab-
normalities may occur. Extensive CN involvement can
cause motor and various neuropsychological abnor-
malities. Large deep CN infarction with non-fluent
aphasia can be reason of recurrent amomaly, trans-
cortical motor aphasia, and global aphasia. Verbal
and visual amnesia, anomy and ideomotor and buc-
colingual apraxia are other characteristics of left CN
infarctions (48-50, 53). Parkinson’s disease is closely
associated with CN functions probably, loss of dopa-
minergic stimulation in CN is the cause of cognitive
symptoms such as impaired performance of targeted
actions (54, 55). Alzheimer's disease has also been
associated with CN. There are some studies suggest-
ing that the volume of CN is significantly decreased in
individuals with Alzheimer's disease compared to
healthy adults (56, 57). One of the diseases thought
to be associated with CN is obsessive compulsive dis-
order. In patients receiving paroxetine, the highest in-
crease in glucose metabolism has been shown to oc-
cur in the right CN. Morphometric studies showed that
volume of CN was higher than healthy people. As a
result our research has shown intense connections
between thalamus and frontal lobe which merges with
frontocaudate fibers, it has been suggested that there
is function loss of functions of CN and that the infor-
mation transmitted to the orbitofrontal cortex via thal-
amus related to worrying events and ideas is impaired
by the nucleus (58-60). CN may also be associated
with autism. It has been reported that there is a signif-
icant increase in CN volume in children with autism
compared to healthy children and that there is a posi-
tive relationship between core volume and repetitive
behaviors (61). Studies show that absolute and rela-
tive white matter levels in patients with schizophrenia
were significantly lower than healthy people (20, 62).
In 20th century, neuromodulation techniques have
been preferred more than the traditional lobectomy
methods. In 1986, psychosurgical techniques and
nerve stimulation techniques have been mentioned
by some researchers (63, 64). Stimulation techniques
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(deep brain stimulation, DBS) were successful in pa-
tient with dystonia and tremor. DBS was first per-
formed in treating a patient with obsessive-compul-
sive disorder (65, 66). Open surgical CN implantation
is based on the first experimental studies targeting
dopamine-producing tissues from the adrenal medul-
la of Parkinson's patients in motor dysfunction (67-
70). Some patients had moderate improvement and
some had significant improvement. This approach
was abandoned because of the short duration of this
effect and significant complications such as prolonged
coma. Although complications were reduced by direct
injection of adrenal medulla tissues into the head of
the CN with stereotactic surgery, this approach was
not widely used due to the fact that the positive effect
was transient and caused a trauma including excision
of the adrenal medulla. It has been reported that de-
pression and anxiety symptoms decreased signifi-
cantly in a patient with obsessive-compulsive disorder
and depression after the application of DBS-CN to the
ventral section (23, 71). Our dissections revealed that
the highest concentration of frontocaudate connec-
tions are located not directly anterior to the head of
CN but rather superoanterior to the connection point
of lateral ventricle and CN. DBS for CN can also be
used in epilepsy. Bilateral CN stimulation was applied
after each correct response in these cases based on
the principle of viewing associated images and asso-
ciative learning test. It has been suggested that cor-
rect response stimulation significantly increases as-
sociative learning in cases and that CN stimulation
may be a potential target for modulation of memory
disorders in humans (72, 73). There is no consensus
about the surgical treatment of the neuropsychiatric
diseases. Most of cases with severe psychiatric dis-
ease are treated with modern approaches such as
pharmacological and electroconvulsive methods.
Cases with severe and resistant psychiatric disease
can not respond to all treatments and continue to live
with their disabilities. Better understanding the sur-
gery and its advantages in these patients and the ef-
fect of psychosurgery on this field must be considered
(68, 73). DBS is most commonly preferred for Parkin-
son's disease. However, its efficacy in movement dis-
orders and treatment-resistant depression should
also be investigated (70, 74, 75). CN tail section dam-
age is presented with deterioration of visual discrimi-
nation tests , However, damaging of the other CN
components did not cause any deterioration. On the
other hand, the damage to the head of CN caused a
serious defect in the alternation tests based on the
detection. Our dissections confirmed a complex anat-
omy of CN with adjacent connection systems and a
three dimentional understanding of microsurgical
neuroanatomy.
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Conclusion

CN and its surrounding connection fibers have a com-
plex three dimentional anatomy. Undrestanding the
microsurgical intense struction relationships of deep
brain structures, cortex and fiber systems with CN
can help in developing new surgical targets for both
microsurgery and neuromodulaton in the name of
psychosurgery.
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Oz

Amag: Renal ektopi ve fiizyon anomalili hastalarda
(2) Hilson perfiizyon indeksi ile bdbreklerin perfiizyon
fonksiyonunu belirlemek ve (2) dinamik bdbrek sintig-
rafisi ile bdbrek fonksiyonlarini degerlendirmek.

Gerec ve Yontem

Tc-99m DTPA dinamik boébrek sintigrafisi icin bas-
vuran toplam 959 hasta retrospektif olarak incelen-
di. Bobreklerin fonksiyonlarini ve dilretik yanitlarini
zaman-aktivite egrileri ile degerlendirdik ve kantitatif
analiz yaptik. Bobreklerin perfiizyonunun degerlendi-
rilmesinde Hilson indeksi kullanildi.

Bulgular

29 hastada (%3) renal ektopi ve flizyon anomalisi ol-
dugu belirlendi. Pelvik ektopik bobreklerin ortalama
uzunlugu ortotopik boébreklerden anlamli derecede ki-
saydi (sirasiyla 91,0 mm + 18,9 ve 111,0 mm + 10,3,
p = 0,001). Hilson perflizyon indeksinin ortalama de-
geri, ortoptopik bobreklere kiyasla ektopik bobrek-
lerde anlaml olarak daha yuksekti (sirasiyla, 86,4 +
67,1'e karsilik 36,8 £ 18,0, p = 0,001). Capraz renal
ektopik, pelvik ektopik ve at nali bébrekler arasinda

perfuzyon/ekstraksiyon fonksiyonlari ile ekskresyon
fonksiyonlari arasinda istatistiksel olarak anlamli fark
yoktu (sirasiyla p = 0,079 ve p = 0,879). Pelvik ekto-
pik bobreklerde ekstraksiyon fonksiyonlari, ortotopik
bobreklere kiyasla anlamli derecede bozulmustu (p =
0,001). Pelvik ektopik bdbreklerin ekskresyon fonksi-
yonlari ile ortotopik bobreklerin ekskresyon fonksiyon-
lar1 arasinda anlamli fark yoktu (p = 0,116).

Sonug

Hilson perfiizyon indeksi, renal ektopi ve flizyon ano-
malisi olan bdbreklerin perflizyon fonksiyonlarinin sin-
tigrafik degerlendirmesinde yararli olabilir.

Anahtar Kelimeler: Tc-99m DTPA, sintigrafi, fonksi-
yon

Abstract

Objective

(1) To assess the perfusion functions of the kidneys
by Hilson’s perfusion index and (2) to evaluate the
renal functions of the patients with renal ectopia and
fusion anomalies by dynamic renal scintigraphy.
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Materials and Methods

A total of 959 patients referred for Tc-99m DTPA dy-
namic renal scintigraphy were investigated retros-
pectively. We evaluated the functions and diuretic
response of the kidneys on the time-activity curves
(TACs) and performed quantitative analysis. Hilson’s
index was used for the evaluation of perfusion of the
kidneys.

Results

Renal ectopia and fusion anomalies were reported in
29 (3%) patients. The mean length of the kidneys with
pelvic ectopic kidneys were significantly shorter than
the orthotopic kidneys (91.0 mm £ 18.9 and 111.0 mm
+ 10.3, respectively, p = 0.001). The mean value of
Hilson’s perfusion index was significantly higher in
the kidneys with ectopia compared to the orthotopic
kidneys (86.4 + 67.1 vs. 36.8 + 18.0, respectively, p =

Introduction

The kidneys are retroperitoneal organs that are usual-
ly located each on either side of the vertebral column,
and anterior to the psoas muscles. Normal embryo-
logic development of kidneys starts in the pelvis and
each kidney ascends and rotates through 90 degrees
as it reaches the renal fossa (1). Although most cases
are idiopathic, teratogenic drugs, genetic diseases,
and chromosomal abnormalities may be related to
pelvic ectopia (2). When one or both of the kidneys
do not ascend to the retroperitoneal renal fossa as in
normal fetal development, renal ectopia occurs (3). If
the kidney does not ascend from the correct side of
the pelvis, it is known as simple ectopia, which is the
most common type. On the other hand, the kidneys
may ascend or “overshoot” to a higher location than
normal, resulting in thoracic kidney, which is the less
common form of ectopic kidneys (less than 0.01%)
(4, 5). Other known ectopia types are iliac, abdomi-
nal, and cross ectopic kidneys. The incidence of the
ectopic kidney is approximately 1 in 900 births, never-
theless, only about 1 in 10 of these can be diagnosed
clinically (6, 7).

Henot was the first to describe the fused ectopic kid-
ney, in 1830 (8). The horseshoe kidney is the most
common type of fused kidneys, which is more fre-
guent in males and has an incidence of 0.25%. The
first horseshoe kidney was documented by Da Car-
pi, in 1522 (9). Etiology of horseshoe kidneys include
abnormal migration of nephrogenic cells across the
primitive streak, maternal factors such as teratogenic
drug exposure during pregnancy (thalidomide), alco-
hol consumption, and poor glycemic control, or struc-
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0.001). There was no significant difference when we
compared the perfusion/extraction functions and the
excretion functions of the kidneys among crossed-fu-
sed renal ectopic (CFRE), pelvic ectopic, and horses-
hoe kidneys (p = 0.079 and p = 0.879, respectively).
Extraction functions were significantly impaired in the
pelvic ectopic kidneys compared to the orthotopic kid-
neys (p = 0.001). There was no significant difference
between excretion functions of pelvic kidneys and ort-
hotopic kidneys (p = 0.116).

Conclusion

Hilson’s perfusion index may be useful in scintigrap-
hic assessment of perfusion functions of the kidneys
with renal ectopia and fusion anomalies.

Keywords: Tc-99m DTPA, scintigraphy, function

tural factors (flexion/rotation of the caudal spine and
narrowed fork of umbilical arteries during migration)
(10, 112).

Cross-ectopic kidney or crossed fused renal ectopia
(CFRE) is first defined by Pannorlus, in 1964, and it
is the second most common type of the fused kidney
(12). The incidence of CFRE is reported as 0.05-0.1%
of the healthy population (13).

The technetium-99m diethylene triamine penta ace-
tic acid (Tc-99m DTPA) dynamic scintigraphy provide
quantifiable renal function, and anatomic evaluation
of the kidneys (14). Although in the literature, Hilson’s
perfusion index had not been used in kidneys other
than renal transplants, to our knowledge, we consid-
ered the index may be useful for the evaluation of ec-
topic kidneys (15). The pelvic kidneys were situated
at the pelvis, therefore we considered to use Hilson’s
perfusion index for the patients with pelvic ectopia. In
our study, we assessed perfusion of the kidneys by
Hilson’s perfusion index and evaluated kidney func-
tions of patients with renal ectopia and fusion anoma-
lies by dynamic renal scintigraphy.

Materials and Methods

A retrospective analysis of the hospital registry was
carried out to collect the medical data of the patients.
A total of 959 consecutive patients (478 F, 481 M,
43.08 years = 15.63 (range of age: 12-86)), who were
referred for a Tc-99m DTPA dynamic renal scintig-
raphy between July 2013 and January 2018, were
retrospectively evaluated. Renal ectopia and fusion



anomalies (12 F, 17 M, 35.62 years + 14.18 (range of
age: 12-66)) were detected in 29 patients. Inclusion
criteria of the study were: (i) diagnosis of renal ectopia
or fusions anomalies, and (ii) existing serum urea and
creatinine levels. Exclusion criteria were as follows:
(i) scintigraphic images not-achievable, (ii) solitary
kidney, (iii) low-quality acquisition due to technical or
patient-related problems (low-quality bolus injection,
dehydrated patient, patient motion, patients with ne-
phrostomy or urinary diversion, premature termination
of the study etc.), and (iv) serum biochemical markers
not available. The study has the approval of the Local
ethics committee (No: 11.06.2018-51/12).

We evaluated the functions and diuretic response of
the kidneys on the time-activity curves (TACs) and
guantitative analysis along with a visual evaluation of
the dynamic scintigraphy images.

In our daily routine protocol, all patients are adminis-
tered an average dose of 185 + 37 MBq (5 £ 1 mCi)
Tc-99m DTPA which was adjusted according to the
weight and/or age of the patients. Intravenous bolus
injection of Tc-99m DTPA was administered to the pa-
tients in the supine position with the start of the ac-
quisition in the dual-head gamma camera (Siemens
ecam-signature; Siemens, Hoffman Estates, lllinois,
USA) equipped with low energy high-resolution par-
allel hole collimator. Dynamic images were acquired
over 40 minutes, in the anterior projection of the ab-
domen and pelvis with a 64x64 matrix, with 1.0 zoom.
The energy window was maintained at 20%, with the
photopeak centered at 140 keV. The dynamic study
consisted of two phases. At the blood-flow phase of
the dynamic acquisition, the images were obtained at
a rate of 1 s per frame during the first 60 s and in the
subsequent functional phase, images were obtained
at a rate of 60 s per frame during the next 40 min.
Delayed postvoid static images after 40 and 80 min
of the initiation of the study were then acquired in the
same projection with the dynamic study over 60 s, in
a 128x128 matrix in all patients. Furosemide was ad-
ministered at the 20 min after the initiation of the study
(F + 20 protocol). None of the patients had a bladder
catheterization. The dose of furosemide was 0.5 mg/
kg or a maximum dose of 40 mg for adult patients
and 1.0 mg/kg or a maximum dose of 20 mg for child
patients. We measured the length of the kidneys from
the extreme superior and inferior tips and width of the
kidneys from the extreme lateral and medial sides
of the kidneys. Consequently, we performed a qual-
itative visual analysis by evaluating blood flow, renal
extraction, and excretion of the radiopharmaceutical.
Hilson’s perfusion indices of kidneys were calculated
as the ratio of the area under the curve of the region
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of interests (ROIs) obtained from abdominal aorta to
peak divided by the area under the curve that were
obtained predominantly from cortex of the kidney to
peak, multiplied by 100. We considered renal blood
flow as normal if Hilson’s perfusion index was below
150 (15). The extraction function was evaluated as
normal if the peaks of the renogram curve were ob-
served within the first 2-5 min of functional phase (16).
Dilated non-obstructed kidneys could have a normal
function but not give a renogram peak within 5 min,
thus evaluated with serum urea and creatinine levels.
The excretion function was classified in 3 groups; nor-
mal excretion, delayed excretion responding to the di-
uretic, and excretion failure with poor response to the
diuretic, according to the semiquantitative evaluation
of TACs and images. The ROI was manually drawn
on the frame of the kidney at 20th and 40th mins of
the study and kidney counts were obtained from each
fused kidney, each component (right and left kidneys)
of horseshoe kidneys. If the ratio of kidney counts at
40th min to that at 20th min was above 50% it was
accepted as normal excretion, if this ratio is 20-50%
then delayed excretion failure responding to diuretics,
if the ratio is <20% then excretion failure with poor
response to diuretics. All Tc-99m DTPA scintigraphies
were re-evaluated by two nuclear medicine special-
ists blinded to the results of all clinical and radiological
findings.

In thirteen of these 29 patients Tc-99m DMSA renal
cortical scintigraphy images were available. Our in-
jection, image acquisition, and evaluation protocol
for routine Tc-99m DMSA renal cortical scintigraphy
is as follows: One million counts of anterior, posteri-
or, bilateral lateral, and oblique views with a 256x256
matrix size, 1.23 zoom, were obtained 2-4 h after
the intravenous administration of 148-259 MBq (4-7
mCi) of Tc-99m DMSA. The relative split renal corti-
cal functions of the kidneys were calculated with the
geometric mean of the counts subtracted from the
background from anterior and posterior projections of
both kidneys. Planar images of Tc-99m DMSA were
evaluated visually and semi-quantitatively. Split renal
functions were calculated, as well.

Statistical Analysis

We used the results of Fisher’s exact test or Pearson
chi-square test to compare the extraction and excre-
tion functions of the kidneys between the renal ec-
topia and renal fusion anomalies, gender or the side
of the anomaly if more than 20% of the table cells had
expected frequencies less than five. Kruskal Wallis
test and Mann Whitney U test were performed for the
comparison of differential renal functions calculated
in Tc-99m DTPA dynamic renal scintigraphy and split
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renal functions measured from Tc-99m DMSA corti-
cal renal scintigraphy. Statistical analysis was carried
out using the Statistical Package for Social Scienc-
es-SPSS 17 (ABD, Chicago, lllinois, USA).

Results

Renal ectopia or fusion anomalies were reported in 29
(3%) of 959 patients. The pelvic ectopic kidney was
the most frequent anomaly (n = 16, 55.2%), thirteen
of whom had a left-sided ectopia. Horseshoe kidney
was the second most common type that was reported
in nine patients (31.0%) and CFRE was observed in
four patients (5.4%) including a left-to-right sigmoid
type in one patient, two-disc kidneys and a left-to-right
L-shaped kidney.

The anomaly types of the kidneys were not statistical-
ly different between genders (p = 0.884). Demograph-
ic features of the patients were outlined in Table 1.

The mean length of the pelvic ectopic kidneys was
significantly shorter than the orthotopic kidneys (91.0
mm + 18.9 and 111.0 mm % 10.3, respectively, p =
0.001). However, the mean width of the pelvic ec-
topic kidneys was not different from the normal kid-
neys (48.9 mm + 13.5 and 51.5 * 6.7, respectively, p
= 0.497). Similarly, the mean length and mean width
of kidneys were not significantly different between
CFRE and the orthotopic kidneys (length: 96.6 mm *
8.2 and 97.5 mm * 10.9, width: 50.0 mm + 13.8 and
55.1 mm % 9.0, respectively).

There was no statistically significant difference be-
tween the mean length of the right and left compo-
nents (101.9 mm = 16.6 and 101.6 mm = 17.4, re-
spectively), and between the mean width of the right
and left components of the horseshoe kidneys (50.7
mm £ 9.9 and 49.1 mm * 13.3, respectively).

The mean value of the Hilson’s perfusion index was
significantly higher in ectopic kidneys when compared
to orthotopic kidneys (86.4 + 67.1 vs. 36.8 £ 18.0, re-
spectively, p = 0.001). Evaluation of 58 kidneys (in-
cluding both components of horseshoe kidneys) re-
vealed an impaired extraction function in 12 (16.2%)
kidneys. Five kidneys (6.8%) showed a delayed ex-
cretion function responded to diuretic and three kid-
neys (4.1%) exhibited a delayed excretion function
with poor diuretic response (Table 2). The functions
of the kidneys in one patient with sigmoid kidney and
two patients with disc kidney were normal, whereas
the perfusion and extraction functions of the L-shaped
kidney were impaired. There was no significant dif-
ference when the perfusion/extraction functions and
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the excretion functions of the kidneys were compared
among CFRE, pelvic ectopic, and horseshoe kidneys
(p = 0.079 and p = 0.879, respectively). The extrac-
tion functions were impaired in 8 of the 16 pelvic ec-
topic kidneys (%50), whereas extraction functions of
the orthotopic kidneys were normal in all patients with
pelvic ectopia (p = 0.001). There was no significant
difference between excretion functions of pelvic kid-
neys and orthotopic kidneys (p = 0.116). Moreover,
the extraction and excretion functions of the kidneys
were not significantly different between left-sided and
right-sided anomalies (p = 0.880 and p = 0.169, re-
spectively).

The mean split renal function of pelvic ectopic kidneys
was 34.6% + 13.5. The split renal functions of the kid-
ney of 13 patients, whose Tc-99m DMSA scintigraphy
images were available, were calculated in patients
with CRFE (2 patients), pelvic kidneys (7 patients),
and horseshoe kidneys (4 patients, 8 components)
(42.0% + 1.4, 40.9% + 10.8, and 50.0% + 11.6, re-
spectively).

Discussion

In this study, the ectopic kidneys showed higher
Hilson'’s perfusion index values compared to orthotop-
ic kidneys and the extraction functions of the pelvic
kidneys were impaired, however, excretion functions
of the pelvic kidneys were not different when com-
pared with the orthotopic kidneys.

Renal ectopia and fusion anomalies are uncommon
and sometimes overlooked. Notwithstanding, compli-
cations such as urinary obstruction, obstructive urop-
athy, vesicoureteral reflux, infections, nephrolithiasis,
and vascular involvement may occur and may lead
to serious health problems that can progress to end-
stage renal disease if left untreated (17). However,
limited published data exist regarding the scintigraph-
ic evaluation of patients with renal ectopia and fusion
anomalies.

In patients with CFRE, the ectopic kidneys were
fused from their upper pole to the lower pole of the
orthotopic kidney. In cases of the cross renal ectopia,
generally, cross ectopic kidney is fused to the other
kidney. Frequently, upper pole of the cross ectopic
kidney is fused to the lower pole of the contralateral
kidney (7). The fusion of the kidneys was considered
to be caused by a converging course taken by the
ureteric buds, that force the metanephric blastemas to
merge or a mechanical relation between metanephroi
and the umbilical arteries during the development
of the kidneys. Nephrogenic cells from the posterior
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Table 1
Demographic features of the patients
Urea Creatinine
Side
Anomaly (N:17- (N: 0.84- Diameters Perfusion Extraction Excretion DMSA
No Age Gender of the
Type 43 mg/ 1.25 mg/ (mm) Index Function Function (%)
kidney
dL) dL)
CFRE Right 108.7x59.3 425 Normal Normal 41
1 19 M 33 1.03
(R-Sigmoid) Left 113.7x54.5 34,6 Impaired Delayed 59
Pelvic Right 103.2x57.6 37,9 Normal Normal 44
2 43 M 43 1.16
ectopic (R) Left 126.5x56.8 24,3 Normal Normal 56
Right 116.8x44.7 21,4 Impaired Failure -
3 38 M Horseshoe 31 1.00
Left 89.4x24.4 43,5 Normal Delayed -
Right 92.3x44.3 42,1 Normal Normal 55
4 27 M Horseshoe 21 0.77
Left 85.8x40.7 56,4 Normal Normal 45
CRFE Right 93.0x33.6 104 Normal Normal 71
5 65 F 37 i3
(Disc) Left 92.9x62.6 43,9 Normal Normal 29
CRFE Right 94.1x63.2 55 Normal Normal 51
6 49 M 22 0.96
(Disc) Left 93.6x60.7 52,16 Normal Normal 49
Pelvic Right 117.9x54.0 31,6 Normal Normal 52
7 26 F 26 0.84
ectopic (L) Left 106.4x66.4 28,3 Normal Normal 48
Pelvic Right 103.9x57.0 29 Normal Normal -
8 34 F 20 0.70
ectopic (L) Left 78.8x56.9 137,3 Impaired Delayed -
Pelvic Right 115.3x41.5 31,6 Normal Delayed 82
9 34 > 37 1.07
ectopic (L) Left 75.4x23.7 20,8 Impaired Delayed 18
Pelvic Right 121.9x46.6 54,4 Normal Normal -
10 25 M 31 1.09
ectopic (L) Left 99.4x68.6 17,8 Normal Normal -
Right 107.7x60.2 46,4 Normal Normal -
il 40 F Horseshoe 25 0.89
Left 107.1x56.8 50,8 Normal Normal -
Right 118.3x66.6 45,8 Normal Normal 52
12 26 M Horseshoe 20 0.82
Left 115x65.8 53,9 Normal Normal 48
Pelvic Right 94.1x48.2 81,8 Impaired Normal -
13 27 M 35 0.88
ectopic (R) Left 126.2x61.9 12,7 Normal Normal -
Pelvic Right 120.3x45.7 41,3 Normal Normal 56
14 22 M 24 1.07
ectopic (L) Left 91.9x43.4 97,8 Impaired Normal 44
Pelvic Right 116.6x51.8 159 Impaired Normal -
15 18 B 31 0.81
ectopic (R) Left 77.7x42.1 17,7 Normal Normal -
Pelvic Right 116.6x44.8 24 Normal Normal 56
16 29 M 31 0.91
ectopic (L) Left 92.7x41.1 72,7 Normal Normal 44
Pelvic Right 90.6x63.5 48,8 Normal Normal 50
17 23 M 25 0.85
ectopic (L) Left 105.2x54.5 28,5 Normal Normal 50
CFRE Right 90.8x43.8 66,6 Normal Normal 57
18 45 F 35 1.34
(L-LShaped) Left 89.9x42.6 158,5 Impaired Normal 43
Pelvic Right 102.2x48.2 48,6 Normal Normal -
19 40 M 26 0.86
ectopic (L) Left 79.3x39.7 94,6 Normal Failure -
Right 96.8x37.4 20,3 Normal Delayed
20 46 F Horseshoe 31 0.86 -
Left 112.0x39.6 18,3 Normal Delayed
Right 106.3x59.2 41,4 Normal Normal -
21 58 F Horseshoe 30 0.81
Left 108.9x60.8 102,7 Impared Delayed -
Pelvic Right 105.5x47.1 10,2 Normal Normal 62
22 23 F 28 0.83
ectopic (L) Left 69.0x34.0 20,8 Impaired Normal 38
Pelvic Right 116.9x57.5 28,8 Normal Normal -
23 66 > 41 114
ectopic (L) Left 92.5x54.7 42,4 Normal Normal -
Pelvic Right 106.1x46.5 52 Normal Normal
24 61 F 22 0.79 -
ectopic (L) Left 71.4x36.1 2254 Impaired Normal
Pelvic Right 118.5x63.3 15 Normal Normal
25 29 M 25 .7 =
ectopic (L) Left 99.6x65.8 260 Impaired Failure
Right 112.4x46.5 22,8 Impaired Normal -
26 31 M Horseshoe 21 0.96
Left 111.5x52.7 27,7 Normal Failure -
Right 64.2x42.0 32,9 Normal Delayed -
27 12 M Horseshoe 16 0.71
Left 66.0x41.8 24,4 Impaired Normal -
Right 102.7x55.7 353 Normal Normal -
28 38 M Horseshoe 24 0.9
Left 118.7x59.3 43 Normal Normal -
Pelvic Right 125.8x50.1 25,7 Normal Normal -
29 39 B 30 0.89
ectopic (L) Left 64.7x36.3 120,6 Normal Normal -
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Table 2 Distribution of prevalence and abnormal renal function according to the anomaly types

Delayed Excretion
Anomaly Tvpe Normal Impaired Normal Excretion Failure (Poor
yyp Extraction | Extraction | Excretion | (Response | Response to
to Diuretic) Diuretic)
Pelvic ectopic kidney 8 8 12 2 2
Normal kidney in pelvic ectopia 16 - 15 1 -
Horseshoe kidney 14 4 11 5 2
CFRE 3 1 4 - -
Normal kidney in patients with CFRE - 3 1 -
Total 45 13 45 9 4

CFRE: Crossed Fused Renal Ectopia

nephrogenic area of the epiblast form the isthmus of
the horseshoe kidneys after the fifth week of gesta-
tion, before renal ascent (18). In lump kidneys or disc
kidneys, larger portions of kidneys are fused. The de-
fective ureteral bud causes the kidney to migrate to
the opposite side and the metanephric blastema is in-
duced on that side, eventually forms a crossed renal
ectopia. An ectopic kidney is a result of a failure in the
normal ascent and medial rotation of the ureteric bud
and metanephrogenic blastema once they contact
each other (19).

In our study, the mean length of the pelvic ectopic kid-
neys measured from the DTPA images was shorter
than the orthotopic kidneys, on the other hand, the
mean length and mean width of kidneys with CFRE
were not significantly different from those of the ortho-
topic kidneys. The ectopic kidneys are usually smaller
than the orthotopic kidneys because they may have
fetal lobulations and their axis may be medial or ver-
tical (20). The development of kidney and vasculari-
zation pattern may arrest when the ascending ceases
(21) as a result the ectopic kidney may have smaller
size and may have reduced number of nephrons.

Hilson’s perfusion index has been used to differenti-
ate normal grafts and those with impaired function in
patients with the renal transplant (15). The pelvic kid-
ney may have arterial variations which may originate
from the aortic bifurcation, the common iliac, or the
external iliac artery (22) or may have an accessory or
anomalous renal artery (23). The anomalous arterial
blood supply may be the reason for the decreased
perfusion function and high Hilson’s perfusion index
values of the ectopic kidneys.

In this study, the extraction functions of the pelvic kid-
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neys was impaired compared with the orthotopic kid-
neys, however, excretion functions of the pelvic and
orthotopic kidneys were not different. Extraction and
excretion functions of the ectopic kidneys are usual-
ly decreased. In a study, decreased renal functions
were reported in Tc-99m DMSA scintigraphy in 74 of
82 patients with simple renal ectopy (24). In anoth-
er study, the evidence of outflow obstruction was re-
ported in 38% of patients with ectopic kidneys (25).
However, these findings require confirmation by large,
randomized, prospective studies.

The split renal functions were not compared because
of the small nhumber of patients who had Tc-99m
DMSA scintigraphy images and the results could not
be attributable to the population. Khan et al. reported
that the differential functions of the kidneys were sim-
ilar at various locations of the ectopic kidneys (25).
Although Tc-99m DMSA is the gold standard method
for the calculation of the split renal functions, Tc-99m
DMSA studies were available in only a small number
of patients.

The anatomic evaluation along with functional as-
sessment has a critical importance in patients with
renal ectopia and fusion anomalies. Although other
imaging modalities (such as ultrasonography, com-
puted tomography, and intravenous pyelography
(IVP)) display anatomical detail, scintigraphy can pro-
vide non-invasive information regarding the dynamic
renal functions (26). Dynamic renal scintigraphy helps
to assess the renal perfusion, extraction and excre-
tion functions and static images are valuable in the
evaluation of the vesicoureteral reflux. Since the in-
travenous contrast agents are not used, scintigraphy
neither causes nephrotoxicity nor induces an allergic
reaction. Moreover, dynamic renal scintigraphy is ad-



vantageous over IVP in visualizing both renal paren-
chyma and the collecting system in patients with renal
disorder. Although they can be normal in anatomic im-
aging modalities, the kidneys may not be functioning
properly. Therefore, anatomic evaluation alone may
lead the clinician to overlook the diagnosis and pre-
clude successful treatment of the patient.

Our study is conducted retrospectively in patients who
were referred to our department that the outcomes of
the study might be affected and could not be trans-
lated to the general population. Since renal ectopia
and fusion anomalies are rare, our study sample size
was small. A prospective study with a larger number
of patients performed in patients with ectopic kidneys
might better evaluate the functions of the kidneys with
scintigraphy. The depth of kidneys could be taken into
consideration if all the patients had undergone a Tc-
99m DMSA scintigraphy.

Conclusion

In conclusion, the results from this study suggest that
Hilson’s perfusion index may be valuable for the eval-
uation of perfusion functions of the renal ectopia and
fusion anomalies.
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Oz

Amag

Hemoptizide kanama kontrolu i¢in endovaskiler teda-
viilk kez 1970’'lerde tarif edildi ve yapildi. Ginimizde,
benign ve malign patolojilerde her derecedeki hemop-
tizi i¢in bronsiyal arter embolizasyonu yapiimaktadir.
Endovaskuler tedavi gerceklestirilen hemoptizi has-
talarinda, hasta demografisi, anjiyografik bulgular, te-
davinin teknik basarisi ve erken dénem klinik basari
degerlendirmesi i¢in bu olgu serisi sunulmaktadir.

Gerec ve Yontem

2007-2018 yillari arasinda, Girisimsel Radyoloji Uni-
temizde, embolizasyon amaciyla anjiografi yapilan
hemoptizi hastalari calismaya dahil edildi. Hasta de-
mografisi, anjiyografik bulgular, tedavinin teknik basa-
risi ve erken dénem Klinik basarisi degerlendirildi.

Bulgular

Hemoptizisi olan 47 hastadan, anjiyografik bulgular
olan 37 hastada, endovaskuler embolizasyon gercek-
lestirildi ve %91,8 teknik basari elde edildi (n=34). Er-
ken donem klinik basari, hastanede kalma suresi veya
ilk bir aylik sure i¢in, 31 hastada (%91) elde edildi.
Baslica anjiyografik anormallik, parankimal boyanma
ve ilk tercih edilen embolizan ajan polivinil alkol (PVA)
idi. islemle ilgili herhangi bir komplikasyon gériilmedi.

Sonug

Sonuglar, hemoptizi hastalarinda endovaskuler teda-
vinin guncel literatird destekleyen giivenli ve etkili bir
tedavi yontemi oldugunu gostermektedir.

Anahtar Kelimeler: Hemoptizi; embolizasyon; endo-
vaskuler tedavi

Abstract

Objective

Endovascular treatment for bleeding control in he-
moptysis was first performed and described in the
1970s. Bronchial artery embolization is today per-
formed for all degrees of hemoptysis in benign and
malignant pathologies. Case series for evaluating pa-
tient demographics, angiographic findings, technical
success of treatment, and early clinical success are
presented in this study.

Material and Methods

Patients with hemoptysis undergoing angiographic
evaluation in our Interventional Radiology Unit in
2007-2018 were included in the study. Patients’ de-
mographics, angiographic findings, technical success
of treatment, and early clinical success were evalua-
ted.
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Results

Endovascular embolization was performed on 37 pa-
tients with angiographic pathologic signs from 47 pa-
tients with hemoptysis, and 91.8% technical success
was achieved (n=34). Early stage clinical success,
during hospital stay or the first month, was achieved
in 31 (91%) patients. The principal angiographic ab-
normality was parenchymal staining, and the first cho-
ice embolizing agent was polyvinyl alcohol (PVA). No

Introduction

Endovascular treatment for bleeding control in hemop-
tysis was first performed by Remy et al. and described
in 1974. Bronchial artery embolization is performed
for all degrees of hemoptysis in benign and malignant
pathologies (1). Generally, moderate and massive
hemoptysis is challenging when not controlled using
conservative methods. Surgical treatment has a high
mortality rate of 18% in elective cases and of up to
40% in emergency cases (2). The underlying disease
is usually tuberculosis, bronchiectasis, aspergilloma
or malignancies. Technical success and early clinical
success in the endovascular treatment of hemoptysis
is high, but recurrence is a problem.

The aim of this retrospective study was to determine
the demographics of patients presenting with hemop-
tysis for endovascular treatment, their angiographic
findings, the technical success of treatment, and early
clinical success.

Material and Methods

Patients with hemoptysis undergoing angiographic
evaluation in 2007-2018 were enrolled in this retro-
spective study. Approval was obtained from the eth-
ics committee on 28.01.2019 (No. 24237859-86).
Forty-seven patients presenting with hemoptysis and
undergoing angiography for endovascular treatment
at the Interventional Radiology Unit were included in
the study.

Endovascular treatment was planned if the patient’s
symptoms did not regress despite standard medical
treatment. Four patients were female and 43 were
male, with a mean age of 58 years (range 31-82).
Several definitions have been used to classify the de-
gree of hemoptysis. Accordingly, mild hemoptysis is
defined as bleeding of less than 100 mL / day or once
less than 50 ml. Moderate hemoptysis is defined as
bleeding of 100-300 mL a day or three times a week
and more than 100 mL a day. Massive and life-threat-
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complications related to the procedure were observed.

Conclusions

The results suggest that endovascular treatment in
patients with hemoptysis is a safe and an effective
approach that supports the current literature.

Keywords: Hemoptysis; embolization; endovascular
treatment

ening hemoptysis is defined as a) hemorrhage greater
than 300 mL a day, b) hemoglobin (> 1 g/dL) or a de-
creased hematocrit count (> 5%) or respiratory failure
(SPa02, <60%) or hypotension (systolic blood pres-
sure <90 mm Hg) (1). Patients presented with chronic
recurrent, sudden onset mild to massive hemoptysis.
Patients were evaluated in terms of hemoptysis grade
in the light of this classification. The data were ob-
tained from the registered documents and recorded
images in the hospital system.

Bronchial Artery Embolization

Selective catheterization of the bronchial artery or sus-
picious vascular structure was performed after thorac-
ic aortography intended to display the bronchial artery
or other vascular structures (such as the intercostal
arteries) in patients presenting with hemoptysis. Fol-
lowing the ultrasound-guided insertion of 4 or 5 French
(F) introducers by the trans-femoral route, thoracic
aortography was obtained with a diagnostic pigtail
catheter. In case of doubt, both subclavian arterio-
graphic images were obtained for imaging of the inter-
nal mammarian artery (IMA) or axillary artery branch-
es, especially in lung apex lesions. The pathological
vascular structures were next catheterized using diag-
nostic catheters (0.038 “) or, if necessary, diagnostic
catheters were used as guiding catheters and cathe-
terization was performed with microcatheters.

Different agents were used for embolization. Polyvinyl
alcohol (PVA) patrticle, glue, coils and stent-graft, de-
pending on angiographic pathology and interventional
radiologist preference, was employed as an embol-
ic agent. Angiographic pathologies such as enlarged
vascular structures, hyper-vascularity, parenchymal
staining, active contrast agent extravasation, arterio-
venous shunt and aneurysm were determined.

All patients were evaluated in terms of cause of
hemoptysis, angiographic imaging, vascular patholo-
gy, pathological vascular structures, parenchymal and
vascular pathologies, number of embolized vessels,
the embolic agent used, technical success, and early
clinical success.



Results

Forty-seven patients with hemoptysis undergoing
angiographic evaluation for endovascular treatment
were enrolled in this retrospective study. Only 35 of
these patients presenting with hemoptysis had under-
gone computed tomography. Examination of these 35
patients with computed tomography showed paren-
chymal hemorrhage in all, a diagnosis rate of 100%.
The underlying etiologies causing hemoptysis were
associated with tuberculosis, bronchiectasis, asper-
gilloma, malignancies, thoracic aortic aneurysm and
other causes (alveolar hemorrhage, operative hydatid
cyst), and comorbidity was present in some patients
(Table 1). As shown in Table 1, the major etiological
cause was tuberculosis. Five patients presented with
chronic recurrent hemoptysis, 19 with mild hemopty-
sis and 23 with moderate / massive hemoptysis. The
degree of hemoptysis was moderate/massive hemop-
tysis in approximately half (51%) of the patients in this
case series.

Etiologies of Hemoptysis

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Forty-seven patients undergoing angiographic exam-
ination due to hemoptysis were grouped as angiogra-
phy-negative or -positive. No vascular pathology was
detected at angiographic examination in 10 patients
(angiography-negative), while vascular pathology was
present in 37 (angiography-positive), most of whom
had several comorbid pathologies. Vascular patholo-
gies capable of causing hemoptysis in patients with
positive angiography were enlarged vascular struc-
tures, hyper-vascularity, parenchymal staining, active
contrast agent extravasation, arteriovenous shunt,
and aneurysm. Parenchymal pathological staining
was the most common cause, followed by enlarged
vascular structures and hyper-vascularity (Figure 1).
The patients’ angiography findings are summarized
in Table 2. Vascular structures causing angiographic
pathology were predominantly the right and left bron-
chial arteries, intercostal arteries, the internal mam-
marian artery, the thoracic aorta, and axillary artery
branches.

Disease n %

Tuberculosis 21 44.6
Bronchiectasis 13 27.6
Aspergilloma 2 4.2
Malignancy (Lung Ca.) 12 255
Thoracic aortic aneurysm 2 4.2
Other reasons 8.5

Figure 1

Fig. 1a) A 38-year-old male patient presented with
mild hemoptysis. Thoracic CT revealed a tuberculo-
sis sequel (white arrow) on the right upper lobe. b,c)
Angiographic images revealed right upper intercostal
artery and right bronchial artery dilatation and tortu-
osity, arteriovenous shunt (black arrow), right upper
lobe hypervascularity and parenchymal staining (ar-
rowhead). d,e) The right upper intercostal artery and
right bronchial artery were selectively catheterized
and embolized with 500-710 micron PVA particle and
pathological staining, and the arteriovenous shunt re-
solved entirely on control angiograms.
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Two patients had previously been described in case
reports. Hemoptysis due to penetration of the aneu-
rysms originating from the thoracic aortic proximal to
the upper lobe of the left lung was present in both.
Both were treated with thoracic endovascular aortic
repair (TEVAR) using aortic stent-grafts (3). In three
of the angiography positive patients, the vascular
structure causing hemoptysis could not be catheter-
ized, and the intervention failed in these. Of these two
groups, 32 angiography-positive patients were cath-
eterized with an average of 1.8 vessels, and emboli-
zation was performed. In one patient, both bronchial
arteries causing hemoptysis in the first session could
not be catheterized by femoral access. In the second
session, after brachial access, both bronchial arteries
were successfully catheterized and embolized. Three
patients required second sessions because of recur-
rence in the first week.

The most commonly used agent for embolization was
the PVA particle, and PVA, glue and coil agents were
used together in some patients. The PVA particle size
used in the procedures was between 355 and 1180
pm. The agents used are summarized in Table 3.

Angiographic findings of patients

Bronchial Artery Embolization: Single Center Experience

Technical success was achieved in 34 (91.8%) of the
37 patients with angiographic pathology. Final clinical
success in these 34 patients undergoing technically
successful embolization was 91% (31/34), considering
hospital stay or the first one-month period. Although
technically successful embolization was established
in three patients, clinical success was not achieved
in the early period. One patient died in the first month
after embolization due to comorbid diseases. One of
the other two patients in whom early clinical success
was not achieved had undergone surgical lobectomy
at the first week and first month post-embolization due
to recurrence. None of the patients receiving endo-
vascular treatment had any procedure-complications.

Discussion

Hemoptysis is a life-threatening condition requiring im-
mediate intervention. In addition to medical treatment,
surgery is a rapid and effective method of controlling
bleeding. However, determining the patient’'s physi-
cal condition and optimal surgical approach requires
serious preoperative preparation, such as pulmonary
function tests and bronchoscopy, and such prepara-

Findings n %
Angiography negative 10 21.2
Angiography positive 37 78.8
Enlarged vascular structures 19 51.3
Hyper-vascularity 19 51.3
Parenchymal staining 37 100
Active contrast agent extravasation 2 5.4
Arteriovenous shunt 10.8
Aneurysm 3 8.1
Agents used for embolization
Agents n %
Polyvinyl alcohol (PVA) particle 29 85
Glue 2
Coll 23
Stent-graft 2 5
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tions may not be possible in emergency situations
(4). Bronchial artery embolization (BAE) has been an
accepted treatment modality for the management of
hemoptysis since it was first introduced in 1974 (1,
5). BAE has also been widely used for patients who
cannot be operated (for palliation) and to stabilize pa-
tients before surgery (6).

In clinical practice, patient preparation for endovas-
cular treatment can be completed in approximately
an hour, and the patient’s physical requirements are
lower than those for surgery. With the adoption of the
BAE, surgery has been gradually abandoned and
is currently only indicated in certain cases (such as
technical failure in endovascular therapy or early re-
currence despite treatment).

In this retrospective case series, endovascular treat-
ment for hemoptysis control was performed safely
and with high efficacy. Diagnostic angiographic exam-
ination and embolization were performed on all pa-
tients with no adverse events. In 37 patients with an-
giographic positive, Technical success was achieved
in 34 (91.8%) of the 37 angiography-positive patients.
Technical success (catheterization and embolization
of pathological vascular structures) in this series was
consistent with the reported rates in current retrospec-
tive case series (90-98.5%) (7-10). In addition, bleed-
ing control and early clinical success was achieved
in 31 (91%) of the 34 patients undergoing emboliza-
tion. The early clinical success rate was similar to that
in previous studies (70-99%) (1, 7-9). Recurrence of
hemoptysis despite successful embolization has been
reported at rates as high as 9.8-57.8% (1). Since ours
was a retrospective study, it was not possible to es-
tablish recurrence rates since patient follow-up was
limited. Secondary embolization was required in three
patients in the early period.

Hemoptysis was moderate or massive in approximate-
ly half (51%) of the patients in this case series. The
most common etiologies reported to cause hemopt-
ysis in the literature are tuberculosis, bronchiectasis
and malignancies (7, 9, 11, and 12). Shao et al. (7)
reported tuberculosis as the most common cause of
hemoptysis in their large series of 344 cases (55.2%),
followed by bronchiectasis (28.8) and malignancies
(5.8%). In this case series, tuberculosis, bronchiecta-
sis and malignancies were again common etiological
factors. In addition, massive hemoptysis was present
in two cases as a result of invasion of the thoracic
aortic aneurysm into the lung parenchyma. The pre-
vious literature is limited to case reports of massive
hemoptysis due to thoracic aortic aneurysms (13, 14).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Various embolic agents such as PVA, coil, gelfoam,
and glue have been used for selective bronchial and
non-bronchial artery embolization in patients with
hemoptysis. Each embolic agent has its own charac-
teristics, advantages and disadvantages. PVA was
the most commonly used (85%) embolic agent in this
study (Table 3), either alone or in combination with oth-
er embolization agents. PVA is a permanent embolic
agent that cannot be resorbed and is also available in
a variety of sizes. The most commonly preferred em-
bolization agent size in the previous literature is 300-
500 ym PVA, (total range from 150 to 1200 pym) (1).
However, the use of PVA particles below 300 pm is not
recommended due to the potential for pulmonary and
systemic infarct with the passage of bronchopulmonary
anastomosis with an average diameter of 325 ym (15).
A minimum size of 355 ym was used in our case se-
ries. No undesirable organ embolization was encoun-
tered in cases in which embolization was performed.

There are a number of limitations to this study, par-
ticularly its retrospective nature. Other major limita-
tions include the limited number of patients, lack of
long-term follow-up, and the inability to detect recur-
rent hemoptysis.

Conclusion

In conclusion, tuberculosis, bronchiectasis and malig-
nancy are the main causes of hemoptysis. An end-
ovascular embolization technique was performed in
this case series, and high early clinical success was
achieved. The minimally invasive endovascular ap-
proach provides safe and effective treatment.
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Oz

Amag

Bir elektromanyetik alan (EMA) dalga formu olan rad-
yofrekans (RF) dalga araliinda bulunan 2.45 GHz
elektromanyetik radyasyonun (EMR) endustriyel, as-
keri ve bilimsel alanlarda kullanimi yaygindir. Bu ca-
lismada, EMA'nin kalp dokusu tzerine olan zararh et-
kileri ve C vitamininin (C vit) bu hasara karsi koruyucu
olup olmadigi degerlendirilmistir.

Gerec ve Yontem

EMA'nin kalp dokusu Uzerine etkisi ve C vit'in olasi
koruyucu roliini degerlendirmek icin 18 disi sican
kontrol, EMA ve EMA + C vit olarak gruplara ayrildi.
Sicanlarin hareketini kisitlayan bir dizenek yardimiy-
la EMA ve EMA + C vit gruplarina 30 gun slreyle,
ginde 60 dakika 2.24 mW/kg glcundeki 2.45 GHz
EMA maruziyeti saglandi. Tedavi grubuna ayrica 30
gln boyunca C vit uygulandi.

Bulgular

Deney sonunda kalp dokularinda yapilan analizler-
de, EMA grubunun total antioksidan kapasite (TAS)
degerlerinde kontrol grubuna goére sayisal bir azal-

ma go6zlenirken, EMA + C vit grubundaki TAS deger-
lerinde hem kontrol hem de EMA grubuna gére is-
tatistiksel olarak anlamli bir artis gézlendi (p: 0.036
ve p: 0.015; sirasiyla). EMA grubunda total oksidan
kapasite (TOS) ve oksidatif stres indeksi (OSi) kont-
rol grubuna gore istatistiksel olarak anlamli sekilde
yiksek iken (p: 0.004 ve p: 0.005; sirasiyla), EMA+
C vit grubunda TOS degerindeki azalma istatistiksel
olarak anlamh bulunmadi. Histopatolojik olarak, EMA
grubunda belirgin hiperemi disinda major bir anomali
g6zlenmedi. EMA grubunda kaspaz 3 ve kaspaz 8 ak-
tivitelerinde anlamh bir artis izlenirken (p<0.05), C vit
tedavisiyle bu degerlerde anlamli azalmalar (p<0.01
ve p<0.05; sirasiyla) goézlendi.

Sonug

Bu calismada; EMA maruziyetine bagl olarak gelise-
bilecek kardiyak hasarda, antioksidan ve anti-apop-
totik etkileri olan C vit'in koruyucu olabilecedi goste-
rilmistir. Gelisen teknoloji ve buna bagl artan EMA
maruziyetinde, C vit 5nemli bir destek tedavi secenegi
olabilir. Burada ortaya konan sonuclar, daha detayl
calismalar ile desteklenmelidir.

Anahtar Kelimeler: Elektromanyetik alan, 2.45 GHz,
kalp, C vitamini
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Abstract

Objective

The use of 2.45 GHz electromagnetic radiation (EMR)
in the radiofrequency (RF) wave-range, that is a wave
form of an electromagnetic fields (EMF), is widely
used in industrial, military and scientific fields. In this
study, the harmful effects of EMF on heart tissue and
whether Vitamin C (C vit) is protective aganist this da-
mage were evaluated.

Material and Methods

18 female rats were divided into control, EMF and
EMF + C vit groups to evaluate the effect of EMF on
heart tissue and the possible protective role of C vit.
EMF and EMF + C vit groups were exposed to 2.45
GHz EMF at a power of 2.24 mW / kg for 30 days for
a period of 60 minutes/ day with the aid of a mecha-
nism that restricted the movement of the rats. C vit
treatment was also applied to the treatment group for
30 days.

Results

At the end of the experiment, the total antioxidant sta-
tus (TAS) values of the EMF group showed a numeri-
cal decrease compared to the control group, while the

Giris

Elektromanyetik alan (EMA) 1simasi, elektrik yukleri-
nin hizlanmasi ile olusmaktadir. Elektrik yukleri hare-
ket ettiklerinde uzayda elektrik ve manyetik enerji tret-
mektedir. EMA'lar, farkli frekans ve dalga boylarina
sahip olup bir cisimle etkilestiklerinde kirilabilir, yansi-
yabilir veya sogurulabilmektedir (1). Gelisen teknoloji
ile birlikte ginlik hayatin bir ¢cok alaninda EMA'lara
maruziyet giderek artmaktadir. insanlar, yerkirenin
25-65uT (mikroTesla) arasinda statik manyetik alani-
na ek olarak, yapay kaynaklar araciligiyla farkli sevi-
yelerde EMAya maruz kalmaktadir (2). Bunun yanin-
da ¢evrede yer alan radarlar, mobil telefonlar, radyo ve
televizyon yayinlari, wireless (WIFI) frekanslari, tibbi
ve endustriyel uygulamalarda kullanilan cesitli aletler
de bir EMA dalga formu olan radyofrekans (RF) dal-
gasl olusturur (3). RF dalga araliginda bulunan 2.45
GHz elektromanyetik radyasyonun (EMR) endustriyel,
askeri ve bilimsel alanlarda kullanimi yaygindir (4).
EMA maruziyeti biyolojik sistemler tzerinde olumsuz
etkilere neden olmasina karsin (5) bu olumsuzluklarin
biyo-etki mekanizmasi belirsizligini korumaktadir (6).
EMAnin insan vicuduna etkisinin radyasyonun sidde-
ti, frekansi, polarizasyonu ve maruz kalinan sure gibi
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TAS values in the EMF + C vit group showed a statisti-
cally significant increase compared to both the control
and EMF groups (p: 0.036 and p: 0.015; respectively).
While total oxidant status (TOS) and oxidative stress
index (OSI) were significantly higher in the EMF group
than in the control group (p: 0.004 and p: 0.005; res-
pectively), the decrease in TOS value in the EMA + C
vit group was not statistically significant. Histopatho-
logically, there was no major abnormality except for
marked hyperemia in the EMF group. It was observed
that caspase-3 and caspase-8 activities increased
(p<0.05) in the EMA group and they were decreased
significantly with C vit treatment (p<0.01 and p<0.05;
respectively).

Conclusion

In this study; it was shown that C vit, with antioxidant
and antiapoptotic properties, could be protective aga-
nist cardiac injury due to EMF exposure. For increa-
sed EMF exposure as a consequence of developing
technology, C vit could be an important supportive
treatment option. The results presented in this study
should be supported in detailed studies.

Keywords: Electomagnetic field, 2.45 GHz, heart, Vi-
tamin C

faktorlere bagh oldugu tespit edilmistir (7). EMAllarin
dokular tzerine etkileri, cok boyutlu yaklasim ile termal
ve termal olmayan mekanizmalarla gerceklesir (8, 9).
Yapilan son ¢alismalar, EMA'nin hticrelere harici ener-
ji yukleyerek lipid peroksidasyonunu dnleyen enzim ve
vitaminlerin aktivitesinde azalmaya neden oldugunu
(10-12), viicudun dogal savunma sistemini olusturan
superoksit dismutaz, katalaz ve glutatyon peroksidaz
(13,14) gibi antioksidanlarin seviyesini azaltarak ok-
sidatif stresi artirdigini gostermistir. Gelisen oksidatif
stres, mitokondriyal enerjinin tikenmesine, proteolitik
enzimlerin olusumuna ve nihayetinde apoptoza yol
acan DNA parcalanmasina neden olmaltadir (15,16).

Antioksidan bir molekil olan C vitamini (C vit), reak-
tif oksijen drdnlerinin detoksifikasyonu igin anahtar
rol oynar (17). EMAlar gibi oksidatif mekanizmalarla
hasar olusturan pek ¢ok etkene karsi doku koruyucu
ozelligi oldugu gosterilmistir (18,19).

EMAnin cesitli dokulardaki etkisi calisiimakla birlikte
kalp-damar sistemi Uizerine olan etkileri ile ilgili yeterli
veri bulunmamaktadir. Bu noktadan hareketle yapilan
bu ¢alismada, kalp dokusunda EMA ile olusan oksida-
tif hasara karsi, C vit'in koruyuculugunu degerlendir-
mek amagclanmistir.



Gerec ve YOontem

Bu calisma; Suleyman Demirel Universitesi Hayvan
Deneyleri Yerel Etik Kurul Baskanligi Laboratuvari ve
Fizyoloji Anabilim Dali Arastirma Laboratuvarlarinda
gergeklestirildi. Calismanin Etik Kurul izni Stleyman
Demirel Universitesi Rektorliigi Hayvan Deneyleri
Yerel Etik Kurul Baskanlig'ndan 21.05.2015/09 sayili
karari ile alindi.

Deney Hayvanlari

Calismada 6-8 aylik, 250-300-gram araliginda 18 adet
disi Sprague Dawley cinsi sican kullanildi. Tim sican-
lar deney suresi boyunca optimum laboratuvar kosul-
lar (22+1 °C, 12 saat aydinlik/karanlik siklusunda)
altinda, gunluk icme suyu ve % 21 ham protein iceren
pelet yemlerle (Korkuteli Yem, Antalya) beslendi.

Stileyman Demirel Universitesi Deney Hayvanlari La-
boratuvar’'ndan alinan18 adet deney hayvani kontrol
(n=6), EMA (n=6) ve EMA+C vit (n=6) olmak Uzere 3
gruba ayrild.

Calismadaki tum hayvanlar, uygulama esnasinda,
icine ancak bir sicanin sigabilecegdi buyuklukteki plek-
siglas kafesin icerisine kondu (Sekil 1). Kontrol gru-
bundaki si¢anlar, 30 giin boyunca, her giin 60 dakika
sureyle pleksiglas kafesin icinde, EMA'dan uzak bir
ortamda bekletildi. EMA ve EMA+C vit gruplarinda
2.24 mW/kg gicindeki 2.45 GHz EMA maruziyetini
saglamak amaciyla, her hayvana esit mesefade olan
monopol anten kullanildi. EMA ve EMA+C vit gruplart,
30 guin boyunca hergiin ayni saatte, ginlik 60 dakika
boyunca EMA'ya maruz birakildi. EMA+C vit grubun-
daki hayvanlara, deneyin devam ettigi 30 giin boyun-
ca, EMA uygulanmadan 1 saat 6nce gavaj yoluyla C
vit (250 mg/kg (Redoxon, Bayer Tirk Kimya San. Ltd.
Sti., istanbul) verildi. Serbest hareketlerin kisitlanmasi
sonucu, her bir sicanin kalp dokusunun esit oranda
EMAya maruz kalmasi saglandi.

Otuz gindn sonunda, Ketamin (80-90 mg/kg) / Xy-
lazine (8-9 mg/kg) anestezisi altindaki hayvanlardan
alinan kalp dokularinin yarisi histopatolojik ve immu-
nohistokimyasal incelemeler icin, %10’luk formaldehit
solusyonuna alindi. Kalp dokularinin diger yarilari bi-
yokimyasal analizler i¢in -80°C’ de saklandi.

Elektromanyetik Alan Uygulamalari

Deneysel 2.45 GHz maruziyeti i¢in, 217 Hz darbeli ve
ayarl ¢ikis verebilen (CW=Continues Wave) RF kay-
nag! ve bu cihaza ait monopol anten kullanildi (SET
ELECO, Set Elektronik, istanbul). Calismada kulla-
nilan maruziyet diizenegi literatirde “Ferris Wheel”
ya da “Carousel setup” olarak isimlendirilen kabul
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gormus bir dizenektir (20). Deney baslangicinda RF
enerjinin kontrol edilmesi ve gézlenmesi amaciyla bazi
teknik cihazlar kullanildi. Darbe tekrarlama zamani ve
frekansin o6lcilmesi icin spektrum analizér (Promax,
MC-877C, Barselona, ispanya), ortamda istenmeyen
EMA'larin gdozlenmesi igin RF Portable Survey System
(Holaday, HI-4417, Minnesota, ABD) cihazi kullanildi.
Kontrol ve EMA'ya maruziyet gruplarinin dis EM kay-
naklardan etkilenmemesi icin tim deneysel ¢calismalar
temiz odada gerceklestirildi.

Biyokimyasal Analizler

Kalp dokulari % 10 homojenat tretmek icin soguk fos-
fat tamponunda homojenize edildi (pH 7.4). Dokular
motorlu bir doku homojenizator (IKA Ultra-Turrax T25
Basic; Labortechnic, Staufen, Almanya) ve sonikator
(UWe2070 Bandelin Electronic, Germany) araciligiyla
fosfatli tampon (pH 7.4) kullanilarak homojen hale ge-
tirildi. Cekirdekler ve hicre artiklar 4 ° C'de 10 dakika
boyunca 10000g'de santriflij ile ¢okeltildi. Homojenat-
taki protein duzeyleri Bradford ve ark. metodu kullani-
larak belirlendi (21). Homojenize edilmis kalp dokula-
rinda total antioksidan kapasite (TAS) ve total oksidan
kapasite (TOS) olgimu yapildi (22, 23).

TAS ve TOS otomatik kimya analizort ile (Beckman
Coulter AU5800, Japonya) ile 6l¢uldi. Numunelerin
TAS duzeyleri 660 nm'de absorbansta spektrofoto-
metrik olarak degerlendirildi. Sonuclar mmol Trolox
Eq / mg protein olarak ifade edildi. Orneklerdeki renk
yogunlugu TOS molekuli miktari ile iliskilendirildi. So-
nuglar g litre (mmol H202 Equiv / L, mmol H202 Equiv
/ mg protein) basina esdeger mM hidrojen peroksit
cinsinden ifade edildi. Oksidatif stres diizeyi paramet-
resi olan OSI asagidaki formul kullanilarak hesaplandi
(24):

OSI (arbitrary unit) =% [(TOS, mmol / L) / (TAS, mmol
Trolox)

Histopatolojik ve immiinohistokimyasal Analizler
Deney sonunda alinan kalp drneklerinin yarisi % 10
tamponlu formalinde sabitlendi. Daha sonra dokular
derecelendirilmis bir alkol serisinden gecirilerek de-
hidrate edildi ve parafine gémdildu. Parafin bloklar 5
pm kalinlikta olacak sekilde kesildi. Doku kesitleri he-
matoksilen-eozin (HE) ile boyandi ve mikroskobik ola-
rak incelendi. Histopatolojik degisiklikler kor bir sekilde
derecelendirildi.

immiinohistokimyasal inceleme igin alinan doku or-
nekleri 72 saat sureyle % 10 nétr formalin icinde sa-
bitlendi ve rutin olarak parafine gémulmek icin islendi.
Polilisin mikroskop lamlarina 5pm kalinliginda kesitler
alindi. Streptavidin-biyotin immunoenzimatik antijen
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saptama sistemi [EXPOSE Fare ve Tavsan Spesifik
HRP / DAB Saptama IHC kiti (ab80436), (Abcam,
Cambridge, Ingiltere)] sekonder antikor olarak kulla-
nildr.

Kaspaz-3 ve Kaspaz-8 reaksiyonlarini gostermek icin,
secilmis doku kesitleri immunohistokimyasal ticari kit-
ler (Abcam, Cambridge, ingiltere) kullanilarak boyan-
di. Kalp ornekleri Kaspaz-3 [Anti-Kaspaz-3 antikoru
(ab4051), 1/100 seyreltme] ve Kaspaz-8 [Anti-Kas-
paz-8 (ab25901), 1/100 seyreltme] ile Ureticinin tali-
matlarina gére immiine boyandi. islemlerin sonunda
alinan kesitler Harris hematoksilen ile tespit edildi ve
IStk mikroskobu altinda incelendi. Tum kesitler bir yari
kantitatif analiz yapilarak immunopozitiflik agisindan
degerlendirildi. Numuneler, her bir numunede bes
farkli bélium olacak sekilde incelenerek analiz edildi;
bunlar daha sonra boyanma yogunluguna gore 0'dan
3'e kadar skorlandi (0-boyama olmamasi; 1- hafif, 2-
orta ve 3- siddetli). immiinohistokimyasal sonuglar
baska bir merkezdeki bir patolog tarafindan degerlen-
dirildi. Goruntllerin analizleri ile elde edilen sonuglar
dogrultusunda istatistiksel degerlendiriimeler yapildi.
Morfometrik analizler Olympus CX41 isik mikrosko-
bu ve Database Manual Cell Sens Yasam Bilimleri
Goruntileme Yazihm Sistemi (Olympus Corporation,
Tokyo, Japonya) kullanilarak yapildi.

istatistiksel Analiz

Verilerin analizinde SPSS 15.0 yazihmi (SPSS Inc.,
Chicago, IL, ABD) kullanildi. Degiskenler ortalama *
standart sapma (SD) olarak sunuldu. Gruplarin biyo-
kimyasal parametrelerini karsilastirmak icin ANOVA
testleri, immunohistokimyasal skorlarin istatistiksel
analizi icin Mann-Whitney U testi kullanildi. P <0.05
istatistiksel olarak anlamli kabul edildi.

Elektromanyetik Alan Hasarinda C Vitamininin Etkisi

Bulgular

Biyokimyasal analizlerde; EMA grubunun TAS deger-
lerinde kontrol grubuna gore sayisal bir azalma gozle-
nirken, EMA+C vit grubundaki TAS degerlerinde hem
kontrol hem de EMA grubuna gore istatistiksel olarak
anlamli bir artis gozlendi (p: 0.036 ve p: 0.015; sirasly-
la). TOS ve OSi degerlerinde EMA grubunda, kontrol
grubuna gore istatistiksel olarak anlamli bir artma g6z-
lenirken (p: 0.004 ve p: 0.005; sirasiyla) EMA+ C vit
grubunda TOS ve OSi degerindeki azalma istatistiksel
olarak anlamli bulunmadi. (Tablo 1).

Histopatolojik incelemelerde kalpte hicbir grupta
makro bir lezyon gorilmedi. EMA grubuna ait 10 sI-
¢anin 7'sinde histopatolojik olarak belirgin hiperemi,
ikisinde mikro kanamalar gozlendi. Kontrol ve EMA +
C vit grubunun kalpleri normal histolojik gérinimdeydi
(Sekil 2).

immiinohistokimyasal acidan EMA grubundaki kas
hicrelerinde kaspaz-3 ekspresyonunun hafif veya
orta derecede arttiy1 saptandi (p <0.05). Kontrol ve
EMA + C vit gruplarinda kaspaz-3 immunoreaksiyon
olmadigi gosterildi (p <0.01) (Sekil 3).

Kaspaz-8 ekspresyonlari kontrol ve EMA+ C vit grup-
larinda gézlenmezken (her ikisi i¢in p<0.05), EMA gru-
bunda kaspaz-8 pozitif immunoreaksiyona sahip da-
mar hicreleri gorildu (p<0.05). Hem kaspaz-3 hem de
kaspaz-8 pozitif immin reaksiyonu, 6zellikle diiz kas
ve endotel hiicrelerinde gozlendi (Sekil 4). immiinhis-
tokimyasal reaksiyonlarin skorlari tablo 2'de gosteril-
mistir.

Tablo 1 Kalp dokusuna ait oksidatif stres markirlari

TAS (r_nmol Trolox TOS (_|.|mol H202 osi
Gruplar Equivalents/L) Equivalents/L)
Ort + SD p Ort+ SD p Ort +SD p
Kontrol 0.46+0.05 5.05+0.75 1.21+0.11
EMA 0.44+0.03 7.651£0.412 a:0.004 1.51+0.152 a:0.005
EMA+CVIt | 5440062 g; 8:8?2 6.41+1.67 1.330.19

Degerler ortalama + SD olarak sunuldu. Gruplar ve biyokimyasal belirteclerin sonuglari arasindaki iliskiler tek yonli ANOVA ile

degerlendirilmistir.

EMA: Elektromanyetik alan, C vit: C vitamini, TAS: Total antioksidan kapasite, TOS: Total oksidan kapasite,

OSi: Oksidatif stres indeksi

a: p<0.05 kontrol grubu ile karsilastirma, b: p<0.05 EMA grubu ile karsilastirma
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Tablo 2 immiinohistokimyasal skorlarin istatistiksel analiz sonuglari

Kontrol EMA EMA + C vit
Ort+ SD p Ort+ SD p Oort+SD p
Kaspaz-3 0.10+0.01 0.70+0.212 a: <0.05 0.00+0.00b b: <0.01
Kaspaz-8 0.20+0.13 0.80+0.242 a: <0.05 0.00£0.00a,b g:ggg

EMA: Elektromanyetik alan, C vit: C vitamini
a: p<0.05 kontrol grubu ile karsilastirma, b: p<0.05 ve p<0.01 EMA grubu ile karsilastirma

Sekil 2: Gruplardaki kalplerin histopatolojik gérinimdi.

(A) EMA + C vit gruba ait bir sicandaki normal kalp histolojisi; (B) EMA grubundan sicanlarda kalp damarlarinda (oklar)
siddetli hiperemi ve mikro kanama,; (C) Kontrol grubuna ait sicanlardaki normal kalp dokusu; HE x40, Barlar = 50 um

Sekil 3: Gruplar arasinda kaspaz-3 immunoreaksiyonu.
(A) EMA + C vit grubunda negatif kaspaz-3 ekspresyonu, (B) EMA grubu si¢anlarin damar hucrelerinde (oklar) orta dere-

cede kaspaz-3 ekspresyonu; (C) Kontrol grubunda kaspaz-3 ekspresyonu gdzlenmedi. Streptavidine biyotin peroksidaz
metodu, Barlar = 50 um.
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Sekil 4: Gruplar arasinda kaspaz-8 ekspresyonlari.

(A) EMA + C vit grubunda negatif kaspaz-8 ekspresyonlari, (B) EMA grubu damar hiicrelerinde (oklar) hafif ekspresyon
(C) Kontrol grubunda ise expresyon goriilmedi. Streptavidine biyotin peroksidaz metodu, Bar = 50 um.

Tartisma

EMA maruziyeti hiicre proliferasyonu, protein sentezi
ve gen ekspresyonu gibi birgcok temel hicresel fonk-
siyonu etkilemektedir (25, 26). EMA'nin hicreyi etki-
leyen temel mekanizmalarina membran gegirgenligini
etkilemesi ve kimyasal reaksiyonlar sonucunda reaktif
oksijen turlerini (ROS) artirmasi 6rnek verilebilir (27,
28, 29). Hucrede ROS artisi sonucunda oksidatif stres
olusur. EMAnin, ROS Uretimini artirarak veya ROS
miktarini dengeleyen antioksidan enzim aktivitesini
azaltarak ROS metabolizmasini bozdugu bildirilmistir.
EMA, kardiyomiyositlerin elektroporasyonunu indik-
leyebilir ve hiucrelerin konformasyonuna, yapisina ve
islevine buyuk zarar verebilir (6) . Bu hasar yapici etki
sivi icerigi fazla olan dokularda daha siddetli olmakta-
dir (30). Kalp dokusu yilizeye yakinligi ve sivi icerigi
fazla olmasi nedeniyle EMA'nin zararl etkilerine daha
fazla maruz kalabilmektedir. EMA maruziyeti, yetiskin
sicanlarin miyokardinda oksidatif stres ve apoptozise
neden olarak miyokard hasari yaratmistir (5). iki haf-
ta boyunca 40 Hz, 7 mT, 60 dk / gin EMA'ya maruz
kalmanin kalp dokusunda serbest radikal kaynakli ok-
sidatif strese neden oldugu bildirilmistir (31). Elli V/m
1.8 GHz GSM (Mobil iletisim igin Kiiresel Sistem) RFR
(Radyo Frekans Radrasyonu) ‘ye maruz kalan Spra-
gue- Dawley sicanlarda kalp timora insidansinda bir
artis oldugu bildirilmistir (6). Dusuk frekansli EMA'ya
maruz birakilan ratlarin beyin dokularinda lipid pe-
roksidasyonunun belirgin olarak arttigi ve bunun so-
nucunda beyin dokusunda, 6zellikle frontal kortekste
hasar olustugu belirlenmistir (32).

EMAya maruziyet sonrasinda kardiyovaskuler sistem
fizyolojisinde de degisiklikler oldugu belirtilmistir (33,
34). EKG, kalp ritmi ve kalp hizinda olusan degisiklik-
ler bu yargiy! destekler niteliktedirler (35, 36, 37). Kalp
ritmi tUzerine EMA etkisinin arastirildigi calismalarda,
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EMA'ya maruz kalanlarin EKG’lerinde farkliliklar, sis-
tolik kan basinclarinda artma ve kalp atim hizlarinda
azalma oldugu gorulmustir (38, 39). EMA'ya maruz ka-
lan iscilerle yapilan calismalarda, kalpte aritmi olusu-
munun arttigi, dakikadaki kalp atim sayisinin azaldigi
gOzlenmistir (39). Mikrodalgaya maruz kalan myokard
hicrelerinde hiicre zari homeostazisin bozulmasiyla
birlikte patolojik degisiklikler saptanmistir (40). Yiksek
dozda EMAya maruz birakilan kardiyomiyosit hiicre
kaltirinde, hicre ici iyon konsantrasyonunda olusan
degisimler ile hiicre seklinin bozuldugu ve hiicre can-
hhginin azaldigi belirlenmistir (41). Sonug olarak, 2.45
GHz Wireless frekansinda EMA'nin kalp dokusu tize-
rindeki etkisi sicaklik artisi ve oksidatif stres araciligi
ile meydana gelmektedir. Bu bilgiler, calismamizda
EMA grubundaki kalp dokusunda TAS degerlerindeki
azalis, TOS ve OSIi degerlerindeki istatistiksel olarak
anlaml artisi aciklayabilir. EMA grubundaki sicanlarin
%70’inde hiperemi g6zlenmistir. Kalp dokusunda EMA
kaynakli sicaklik artisi kanlanmayi artirarak hiperemi-
ye neden olmus olabilir.

Kardiyak miyositler metabolik faaliyetleri siresince
fazla miktarlarda enerji harcarlar. Bu sebeple hicre ici
hacminin yaklasik olarak %30’'unu mitokondri olustu-
rur. Mitokondrinin artan kalsiyum ve hipoksi (myokard
enfarktiisu, iskemi reperflizyon ve kalp yetmezligi gibi
durumlar) gibi hiuicresel stres sinyalleri ile uyariimasi
sonucu, kaspaz 3 aktive olur ve apoptozis induklenir
(42, 43, 44). EMA etkisiyle olusan mitokondriyal degi-
sikliklerin mitokondriyal apoptotik yolaklar aktive ettigi
belirlenmistir (45). Elli HZ'lik 3 mT EMA’ ya 2 ay boyun-
ca guinde 4 saat maruz kalan erkek Wistar sicanlarin
kalp dokusunda sham grubu ile kiyaslandiginda kas-
paz-3 imminoreaktivite sayisinin arttigi bildirilmistir
(5). Kiray ve ark calismasindaki benzer sekilde, bu ¢a-
lismada da EMA grubundaki hayvanlarin 6zellikle diiz
kas ve endotel hicrelerinde, apoptozis gostergeleri



olan kaspas-3 ve kaspas-8 immun reaksiyonlar goz-
lemistir (5). Turker ve arkadaslarinin ayni frekans ile
yaptiklari bir galismada, EMAnin lipid peroksidasyon
ardnlerini artirarak oksidatif stresi tetikledigi, selenyum
ve |-karnitinin serbest radikal seviyelerini azaltarak ve
antioksidan enzim aktivitesini artirarak sigan kalplerini
korudugu bulunmustur (46). Yine ayni frekans ile yapi-
lan baska bir hayvan ¢alismasinda, Kim ve arkadasla-
r yesil cayin EMA maruziyetine bagh kardiyak hasari
oksidatif stres Uizerinden azalttigini gostermistir (47).

Melatonin, C vit ve E vitamini gibi antioksidanlarin
EMA'nin sebep oldugu oksidatif stres, lipit peroksidas-
yonu ve apoptozisi onledigi tespit edilmistir (48, 49,
50). Doksorubisin ile induiklenen si¢an kardiyomiyosit
hucrelerinde azalan antioksidan rezervinin ve artan
oksidatif stresin C vit ile kismen hafifledigi ve apoptozi-
sin azaldig bildirilmistir (44, 51). EMA grubunda, TAS
degeri azalip TOS ve OSi degerleri anlamli olarak ar-
tarken, C vit tedavisi ile bu degerlerin tersine donmesi,
EMA kaynakl kalp hasarinda C vit'in koruyucu olabile-
cegini gostermektedir.

Yogun teknoloji kullanimi ile artan EMA maruziyeti pek
¢cok sistemi etkiledigi gibi, kalp dokusunu da etkile-
mektedir. EMA'nIn bugin igin bildigimiz olumsuz etki-
leri, maruziyetin kronik dénemlerinde daha buyuk bo-
yutlara ulasabilir. Bu noktada, temelde oksidatif stres
Uzerinden gelisebilecek olan bu hasari 6nlemek ya da
en aza indirgemek icin C vit gibi kolay ulasilabilir, ucuz
ve guvenli molekdllerin varhdi 6nem kazanmaktadir.
Ozellikle uzun sireli EMA maruziyeti ve maruziyet
sonras! uzun donem etkileri, ileri analitik yontemlerle
yapilacak calismalarda degerlendirilmelidir.
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Oz

Amacg

Yasl osteoporotik hastalarda kalgca bolgesi kiriklari
kadar sik gorilmesede femur cisim kiriklariyla da kar-
silasiimakta ve tedavi konusunda sorunlar yasana-
bilmektedir. Calismanin amaci yaslilarda dusik ener-
jili travma ile meydana gelen femur cisim kiriklarinda
kaynama problemlerini incelemek fiksasyon yontemi-
nin yetersizliklerini degerlendirmektir.

Gerecg ve Yontem

2012- 2016 yillar arasi femur cisim kirigi nedeniyle
opere edilen 65 yas ustl osteopenik ve osteoporotik
(BMD<-2) 34 hasta ¢alismaya dahil edildi. 26 hasta-
ya kapali yontemle Kilitli intramediiller ¢ivi(iMN), 8
hastaya acik cerrahi yontemle kilitli IMN uygulandt,
bunlardan 2'si plak yetmezligi sonrasi sekonder civi
uygulamasi yapilan hastalar idi. 28 kadin 6 erkek
calismaya dabhil edildi. Kirik siniflamasinda AO/OTA
siniflamasi kullanildi. 6 hasta 1/3 proksimal-orta birle-
sim, 20 hasta orta bélge, 8 hasta 1/3 distal-orta birle-
sim kesimde idi. Klinik, fonksiyonel skorlar, kaynama
zamanli, desteksiz mobilizasyon sireleri ve kompli-
kasyonlar degerlendirildi.

Bulgular

Calismaya katillan 34 hastanin yas ortalamasi 73.8,
ortalama takip siresi 26 ay(12-36) idi. Erken donem
klinik sonuglar,kan kaybi1(187+/- 35 ml) ve kirik bol-
gesinde kallus gorulmesi agisindan kapall uygu-

lanan intrameduller civilerle daha iyi sonuglar elde
edildi(p<0.001). 6. ayin sonunda agik cerrahi ile IMN
uygulanan 1 hastada kaynamama, 1 hastada kayna-
ma gecikmesi goriliirken, Primer kapali IMN yapilan
hastalarin 4'inde kaynamama ve revizyon gereklili-
gi olustu. 2 hastada civinin distalde anterior kortekse
dayanmasi sonucu diz bdlgesi agrisi ve 1 hastada o
bolgede fissur kirngi olustu.

Sonug¢

Yasli hastalarda osteoporoza bagh kortekste incelme,
medullada genisleme, kirik tespitinde zorluga sebep
olmaktadir. Artmis sagittal ve koronal plan egrilikle-
ri dolayisiyla intramediler ¢ivi uygulamasi sirasinda
kirik riski artmakta, artmis sagital egimde distalde an-
terior kortekse dayanma, kirik olusturabilme ve kay-
namama problemleri icerebilmektedir. Biyomekanik
Ustlinluklerine ragmen gunimizde mevcut olan yik
paylasici materyallerin (intrameddller ¢ivi)higbirinin
geriatrik femur diafiz kiriklari i¢in optimum seviyede
uygun olmadigi dusinulmektedir.

Anahtar Kelimeler: Femur intrameduller civi, yasli
hasta, tuzaklar

Abstract

Objective

Femoral shaft fractures are not seen in older patients
with osteoporosis as often as fractures in the hip re-
gion, and problems may be experienced in treatment.
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The aim of this study was to examine union problems
in femoral shaft fractures which occurred with low-en-
ergy trauma in the elderly and to evaluate deficiencies
in the fixation method.

Material and Methods

The study included 34 patients with osteopenia and
osteoporosis (bone mineral density < -2), aged >65
years who underwent surgery for a femoral shaft
fracture between 2012 and 2016. Locking intramed-
ullary nailing (IMN) was applied to 26 patients with the
closed method and to 8 patients with open surgery,
and secondary nailing was applied in 2 of these pa-
tients, after plate failure. The patients comprised 28
females and 6 males. The fractures were classified
according to the AO/OTA classification. In 6 patients,
the fracture was in the proximal third -mid region, in
20 patients in the mid region, and in 8 patients in the
distal third-mid region. The clinical and functional
scores, time to union, time to unassisted mobilization,
and complications were evaluated.

Results

The mean age of the 34 patients was 73.8 years, and
the mean follow-up time was 26 months (range, 12-
36) months. Better results were obtained from the pa-
tients who underwent closed IMN in respect of early

Introduction

In elderly patients, proximal trochanteric region and
distal femoral region fractures are seen more fre-
quently and shaft fractures are relatively uncommon.
However, in recent years, because of the increasing
elderly population, the use of bisphosphonates, and
various other reasons, the number of geriatric femur
diaphysis fractures has increased (1-3). Stable inter-
nal fixation and a rapid start to rehabilitation are very
important to avoid complications associated with im-
mobilization in the elderly (4). There are some chang-
es in the femur anatomy that occur together with
ageing. In particular, widening is seen in the femo-
ral medullary canal, thinning of the cortex, increased
anterolateral bowing and changes in the medial fem-
oral incline and the anatomic axis. The treatment of
femur diaphysis fractures is made more difficult by
these factors and they can create serious technical
problems in intramedullary nailing (IMN). It should be
noted that there may be insufficient fixation due to an
enlarged medullary canal and femur may be broken
due to increased inclination. Inspite of the technical
difficulties, IMN is the most stable fixation method
biomechanically, and it is applied with indirect reduc-
tion (5, 6).
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stage clinical results, blood loss (187+35 ml) and vis-
ualization of callus in the fracture site (p<0.001). At
the end of 6 months, non-union was seen in 1 patient
and delayed union in 1 patient in the open surgery
group. Non-union and revision was necessary in 4 pa-
tients of the primary closed surgery IMN group. Knee
region pain developed in 2 patients as a result of the
nail leaning on the anterior cortex and a fissure frac-
ture formed in that area in 1 patient.

Conclusion

In elderly patients, difficulties in fracture fixation may
be caused by thinning of the cortex and widening of
the medulla, associated with osteoporosis. The risk
of fracture during the application of IMN is increased
because of increased sagittal and coronal plane in-
clines. In the increased sagittal slope, problems can
include leaning on the anterior cortex, the develop-
ment of fracture, and non-union. Despite the biome-
chanical superiority, none of the currently available
load-distributing materials (IMN) can be considered
appropriate at an optimum level for geriatric femoral
diaphyseal fractures.

Keywords: Femoral intramedullary nail, elderly, pit-
fall,

The aim of this study was to investigate the complica-
tions that can be seen in elderly patients undergoing
femoral IMN and to determine the ideal fixation meth-
od for this population.

Material and Methods

A retrospective evaluation was made of 34 patients
(age >65 years) who underwent IMN nailing for a
femoral shaft fracture between 2012 and 2016. The
patients comprised 28 females (mean age: 74 years)
and 6 males (mean age: 73.2years) with a mean age
73.8 (range, 65-84) years. The patients were evaluat-
ed for osteoporosis because of fractures due to low
energy trauma. The degree of osteopenia and osteo-
porosis was determined according to the bone mineral
density (BMD) value calculated from the dual-energy
X-ray absorptiometry (DXA) measurements. Accord-
ing to the AO classification, fracture type, localization,
and injury mechanism is shown in Table 1. Anteropos-
terior (AP) and lateral radiographs were taken of all
patients and the knee and hip joints were evaluat-
ed. Patients who had to wait more than 2 days for
surgery were treated with skeletal traction from the
proximal tibia. The surgeries were performed by 2
different surgeons. Preoperative 1 gr cefamezin(ce-



fazolin sodium) prophylaxis was administered to all
patients and completed at 24 hours in 4x1gr IV posol-
ogy. Preoperative enoxaparin sodium 40 mg (clexane
0.4 mL subcutaneous, 1x1) was given and completed
at 2 postoperative weeks. The clinical evaluation was
made according to the Thoresen criteria (7) (Table 2).
The BMD data, blood loss values, and pre-operative
comorbidities of patients were recorded (Table 2, 3)
and the Injury Severity Score (ISS) values were eval-
uated. The reasons for nonunion were investigated,
and medullar expansion and increased inclination
problems were evaluated.

Surgical Technique

All the patients underwent surgery in the lateral de-
cubitus position and received a reamed antegrade in-
tramedullary nail with trochanteric type access (San-
at Metal, Hungary). In 26 patients, IMN nailing was
applied with closed fracture reduction, whereas in 8
patients IM nailing was applied with open reduction
by opening the fracture line; closed reduction could
not be achieved in 6 patients because of obesity, and
fracture type, and in 2 patients in whom secondary
nailing was applied because of plate failure. Distal
and proksimal locking was provided by 2 screws.

Statistical Analysis

Data obtained in the study were analyzed statistical-
ly using the SPSS Ver. 21.0 software. Conformity of
continuous variables to normal distribution was as-
sessed using the Shapiro Wilk test. Mean differences
between the groups were evaluated using Student'’s
t-test. In the analysis of categorical data, the Chi-
square test was applied, and the Fisher’s exact test
was used when <5 observations formed >20%. In all
analyses, a value of p<0.05 was accepted as statisti-
cally significant.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Results

The mean follow-up time of the 34 patients was 26
months (range, 12-36). All the patients had osteope-
nia or osteoporosis (BMD <-2). There was a history of
bisphosphonate use of only 1 year in 4 patients. No
lateral cortex thickening and relative narrowing of the
femur diaphysis diameter associated with long-term
alendronate use was seen in any patients. All patients
were mobilized with a walker on postoperative day
one. When patients were mobilized independently with
walkers, they were discharged with recommendations
for home exercises. The Injury Severity Score (ISS)
values were minor (1-8) in 30 patients and moderate
(9-15) in 4. The mean length of hospital stay was 3
(range, 2-6) days. Better results were obtained in pa-
tients who underwent closed IMN in respect of early
stage clinical results, blood loss and visualization of
callus in the fracture site (p<0.001) (Table3). Accord-
ing to the Thoresen criteria, the results obtained at the
final follow-up examination were evaluated as excel-
lent in 12 of 26 patients (46%), good in 7 (27%), fair in
4 (15%), and poor in 3 (11%).

In the patients who underwent revision and open sur-
gery (n=8), the mean blood loss value was high and
callus was observed to take longer to form (Table 3).
According to the Thoresen criteria, the results were
evaluated as excellent in 4 of 8 patients, good in 1, fair
in 2, and poor in 1. callus in the 3 cortex

Fracture union was evaluated according to the ap-
pearance of the callus at least in the 3 cortices. At the
end of 6 months, non-union and, the need for revision
was determined in 4 patients of the closed surgery
IMN group (loosening and reversing in the distal lock-
ing screw in one patient: successful results were ob-

Figure 1A:
65 years old F, nonuion of fracture site

Figure 1B,C :
AP and lateral graphy after 3 month of plate augmentation
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Figure 2A:

78 yr old M,femur mid-regi-
on fracture early postope-
rative AP radiograph after
IMN

Figure 2B :

Lateral radiograph showing
IMN leaning on the anterior
cortex

tained by applying the plate without removing the nail)
(Figure 1A, 1B, 1C). In 2 patients, the distal tip of the
nail was leaning on the anterior cortex (Figure 2A,2B)
and in 1 of these patients, a fissure fracture formed in
that area. In the open surgery IMN group, delayed un-
ion was seen at the end of the 4th month in 1 patient
(loosening in the distal locking screw) and non-union
requiring revision was seen in 1 patient following plate
failure (Figures 3A, 3B).

No statistically significant difference was determined
between the patients who developed failure in respect
of preoperative comorbidities (e.g. diabetes mellitus),
degree of osteoporosis, history of steroid use, and
smoking status (p>0.05) (Table 4).

Discussion

Osteoporosis is a systemic disease characterized by
low bone quality and impaired bone micro-architec-
ture. Although femoral shaft fractures are formed as a
result of low-energy trauma in the elderly population,
care must be taken in respect of neurovascular inju-
ry and hemodynamic instability (7-9). Moreover, the
possibility of an overlooked femoral neck fracture has
been reported at 5%-10% (10). The tubular structure
of the femur makes intramedullary nailing the ideal
method and biomechanical studies have shown the
practical application and superiority of IMN in resist-
ance to axial and torsional forces (8-12).

Before deciding on how an intramedullary implant can
be used in elderly patients, the increased width of the
femur, anterolateral bowing, medial femoral slope, and
reasons for decreased bone density must be carefully
examined on femur AP and lateral radiographs. In our
patients, we observed increased femoral inclination,
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Figure 3A:

82 yr old F, Early postope-
rative radiograph showing
failure of plate application
in femur mid-region fracture

Figure 3B :
N on-union at 6 months
postoperatively of IMN

widened femur medullary canals, and high BMD val-
ues. Bisphosphonate and glucocorticoid- group drugs
diminish the bone cycle, leading to reduced bone
strength, causing the bone to be fragile and without
resistance (13-16). Fractures occurring after alen-
dronate use are known as alendronate fractures and
a period of longer than 4 years’ use is required for
these (17). In these patients, transverse AO type 32
A3 fractures are seen more often (17-20). In the cur-
rent study, as there were no patients with long-term (>
1 year) bisphosphonate use, the changes in the bone
associated with these drugs (unicortical beak in the
bone, thickening in the lateral cortex, narrowing of the
femur diameter) were not seen and no fracture was
identified as a bisphosphonate fracture.

Short oblique and transverse fractures have been
seen to occur as a consequence of low-energy trau-
ma associated with osteopenia and osteoporosis.
In the current study, there was determined to be no
sufficient callus in the fracture site in 4 patients who
underwent locking IMN with the closed method, at
the 16th week. It was seen that the bone which had
not provided sufficient stability, had low union poten-
tial. Re-operation can be considered appropriate with
a wider diameter intramedullary nail, taking into con-
sideration the risk of fracture of the widened medullar
canal, and with shortening and impaction if there is a
medial defect.

In our study, although the alignment of the fracture
was ensured, it was considered that there was a dis-
crepancy between the nail and the sagittal slope of
the femur because the intramedullary nail in the 2 pa-
tients leaned against the distal anterior cortex. Before
making a decision about a medullar implant in elderly
patients, evidence can be obtained from a careful pre-



operative evaluation of the femur anatomy taking AP
and lateral images of the healthy contralateral side as
reference.

Without taking age differentiations into account, pre-

vious studies have reported non-union rates of 0%-
18% following locked IMN, and this rate is increased

Table 1 Fracture type, clasification and ethiology

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

in unreamed nails (21, 22). In our study, we obtained
a 15% (5/34) rate of non-union, similar to the litera-
ture. It can be predicted that more union problems will
be encountered associated with changes in the bone
metabolism in atypical femur fractures and osteoporo-
tic bone fractures. As has been shown in experimen-
tal studies, even if the fracture healing and union of

AOFracture type Localization of Femur Fracture Etiology
32A1 Proximall/3- mid region Simple fall
32A3 Proximall/3- mid region Simple fall
32A3 Proximall/3- mid region Simple fall
32A2 Proximall/3- mid region Simple fall
32A3 Proximall/3- mid region Simple fall
32A2 Proximall/3- mid region Simple fall
32A3 Femur mid region Simple fall
32A3 femur mid region Simple fall
32A2 femur mid region Simple fall
32A3 femur mid region Simple fall
32A3 femur mid region Simple fall
32A1 femur mid region Simple fall
32A2 femur mid region Simple fall
32A3 femur mid region Simple fall
32B1 femur mid region Mild severity trauma
32A2 femur mid region Simple fall
32A1 femur mid region Simple fall
32A3 femur mid region Simple fall
32A1 femur mid region Simple fall
32A3 femur mid region Simple fall
32A2 femur mid region Simple fall
32A3 femur mid region Simple fall
32B1 femur mid region Simple fall
32B2 femur mid region Simple fall
32B1 femur mid region Simple fall
32B1 femur mid region Simple fall
32B1 Distal1/3-mid region Simple fall
32B2 Distal1/3-mid region Traffic accident
32B2 Distal1/3-mid region Mild severity trauma
32A3 Distal1/3-mid region
32B1 Distal1/3-mid region Simple fall
32B2 Distal1/3-mid region Trafic accident
32B1 Distal1/3-mid region Simple fall
32B1 Distal1/3-mid region Simple fall
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Table 2 Classification system fort he result of treatment by Thoresen B.O. et al.,*

Particulars Excellent Good Fair Poor
Malalignment of femur
Valgus or varus 5| B 10 >10
Antecurvatum or Recurvatum 5 10 15 >15
Internal rotation 5 10 15 >15
External rotation 10 15 20 >20
Shorteing of femur (em) 1 2 3 >3
Range of motion
Flexion >120 120 90 <90
Extension deficit 5) 10 15 >15
Pain or swelling None minor significant severe
Demographic and operating data for the different surgical methods
Closed IMN Open IMN Total
MeanzSD Min-Max Mean+SD Min-Max Mean+SD Min-Max p
Age (years) 73.4245.91 65.00-84.00 | 75.00+4.50 69.00-81.00 73.79%5.59 65.00-84.00 0.494
Blood loss (ml) | 187.69+35.81 | 100.00-250.00 | 373.75+59.99 | 300.00-450.00 | 231.47+90.29 | 100.00-450.00 | <0.001
Fracture callus | 11.62+3.92 8.00-24.00 15.00+4.28 12.00-24.00 12.41+4.20 8.00-24.00 0.044
observed
Osteoporosis -2.63+0.43 -3.60-(-2.00) | -2.7620.28 -3.20-(-2.40) | -2.51+0.97 -3.60-(-2.00) | 0.411
p: Student’s t Test
Preoperative disease and risk factors for non-union of both groups
Closed IMN Open IMN Total

n % n % n % p
Steroid
Present 1 3.8 125 2 5.9 0.421
absent 25 96.2 87.5 32 94.1
DM
Present 12 46.2 375 15 44.1 1.00
Absent 14 53.8 5 62.5 19 55.9
Smoking
Present 7 26.9 25.0 9 26.5 1.00
Absent 19 73.1 75.0 25 73.5
GIS disease
Present 2 7.7 12.5 3 8.8 1.00
Absent 24 92.3 7 87.5 31 91.2

p: Fisher Exact Test
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osteoporotic bone are normal, the healing period is
long (23).

While there are some studies that have reported
non-unions treated with a thicker intramedullary nail
(24), others have shown higher complication rates
and low union rates in IMN compared with plating (25,
26). Other studies have reported high union rates with
plate augmentation without removing the nail follow-
ing the development of non-union after an IMN oper-
ation (27). Successful results were obtained with this
method in 2 patients in this study. This method can be
used in patients where a wide medullar canal is not
sufficiently filled with IMN or in patients thought not to
have sufficient stability after locking.

In a study of 46 patients who developed femoral
non-union and a control group (nN=92) with union,
Taitsman et al. showed the reasons for non-union to
be cigarette smoking, late weight-bearing, and open
fractures (28). In the current study, even though
non-union was seen more frequently in smokers, no
statistically significant relationship was determined
between smoking or use of medications and the de-
velopment of non-union.

Conclusion

As a general principle in geriatric fractures, the
weight-bearing material selected should be one with
high load distribution properties. Coronal and sagit-
tal plane deformities must be taken into consideration
preoperatively and radiographs of the contralateral
femur must be taken. Unfortunately, none of the cur-
rently available load-distributing materials are suitable
for geriatric femur diaphysis fractures at an optimum
level. In this respect, the development of specifically
designed intramedullary nails could be a significant
advance in the success of these types of fractures.
Study limitations: The limitations of this study were
the retrospective design, the low number of patients,
and the follow-up period of the patients was not suffi-
ciently long. In addition, the grading of osteoporosis of
the patients with non-union was made using BMD and
other reasons were not investigated.
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Oz

Amacg

Obstriktif uyku apne sendromu (OSAS) kardiyovas-
kiler hastaliklar ile yakin iliski icindedir. Basitlestirilmis
OSAS diyagnostik metodolojilerinin degerlendirilmesi
halen yenidir ve kardiyoloji alaninda derinlemesine
arastirimamistir. Bu c¢alismada, ulkemizdeki akut
koroner sendrom (AKS) hastalarinda OSAS iliskisini
ve koroner arter hastaligi ciddiyeti iliskisini, SYNTAX
skoru, Berlin Uyku Anketi (BUA) ve Epworth Uykululuk
Olcegi (EUO) kullanarak degerlendirmeyi amagladik.

Gere¢ ve Yontem

Akut koroner sendrom ile basvuran ve koroner anji-
yografi yapilan 160 hasta ¢alismaya dahil edildi [n=80
ST segment yiikselmeli myokard infaktiisii (STEMI)
ve n=80 ST segment yukselmesiz myokard infakttisu
(NSTEMI)]. Hastalarin SYNTAX skorlari hesaplandi.
Hastalara taburculuk 6ncesi (BUA) ve (EUO) uygu-
landi. Olgekler iki grup arasinda ve hastalarin SYN-
TAX skoru ile kiyaslandi.

Bulgular

NSTEMi hastalarinda BUA ve EUQ'ye gore yiiksek
riskli hasta orani STEMI grubuna gore istatiksel ola-
rak anlaml saptanmistir (p<0.001, p=0.023). BUA ve
EUO'de saptanan toplam puan miktarlari NSTEMi
hastalarinda STEMI grubuna goére istatiksel olarak

anlamli saptanmistir (p<0.001). Pearson korelasyon
analizinde SYNTAX skoru ile BUA'da saptanan top-
lam puan arasinda ve SYNTAX skoru ile EUO arasin-
da anlamli pozitif korelasyon saptanmistir (r = 0.865,
p <0.001 ve r =0.761, p <0.001)

Sonug¢

Bu calismada, OSAS ve AKS arasindaki iliski deger-
lendiriimistir. BUA ve EUO 6lgegi sonuglari literatiire
gore yuksek saptanmistir ve SYNTAX skoru ve OSAS
riski arasinda pozitif korelasyon saptanmistir.

Anahtar Kelimeler: Obstriktif uyku apne sendromu,
akut koroner sendrom, SYNTAX skoru.

Abstract

Objective

Obstructive sleep apnea syndrome (OSAS) is closely
associated with cardiovascular diseases. Evaluation
of simplified OSAS diagnostic methodologies is still
new and has not been deeply investigated in the field
of cardiology. In this study, we aimed to evaluate the
relationship between OSAS and the severity of coro-
nary artery disease in our patients with acute coro-
nary syndrome (ACS), using the SYNTAX score, the
Berlin Sleep Questionnaire (BUA) and the Epworth
Sleepiness Scale (EUO).
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Material and Methods

200 patients with acute coronary syndrome who un-
derwent coronary angiography were enrolled in the
study. SYNTAX scores of the patients were calcula-
ted. Patients were administered BUA and EUO before
discharge. The scales were compared between the
two groups and with SYNTAX scores of patients.

Results

In NSTEMI patients, the rate of high-risk patients in
the BUA and ACL was statistically significant compa-
red to the STEMI group (p<0.001, p=0.023). The total
score of the BUA and the total score in the EUO was
statistically significant in NSTEMI patients compared
to the STEMI group (p<0.001). Pearson correlation

Giris

Obstriktif uyku apne sendromu (OSAS) kardiyovas-
kiler hastalklar ile yakin iliski icindedir(1). Uyku Ap-
nesi'nin; Hipertansiyon, Kalp Yetmezligi, inme/Felg
ve Atriyal Fibrilasyon risklerinin artisi ile iliskili oldugu
saptanmistir(l, 2).

Polisomnografi, uyku apnesi tanisi i¢in altin stan-
darttir(3). Tip Il portatif polisomnografi monitorleriy-
le portatif ev izlemi yapmak, farkh klinik durumlarda
OSAS teshisini daha kolay erisilebilir kilmak icin bir
alternatiftir(4). Ayrica OSAS tanisi icin daha basit
bir alternatif, dogrulanmis ve valide edilmis anketle-
rin kullaniimasidir(5, 6). Berlin Uyku Anketi (BUA) ve
Epworth Uykululuk Olgegi (EUO) bu anketlerden en
yaygin kullanilan ikisidir(5, 6). Bu anketlerdeki sorular,
uyku apnesinin varligini tutarh bir sekilde 6ngéren risk
faktorleri veya davranislari ¢calismalarindan segilmis-
tir(5). Cesitli populasyonlarda yapilan calismalarda
OSAS' In akut koroner sendrom (AKS) ile yakin iligki
oldugu saptanmistir(7, 8).

Basitlestiriimis OSAS diyagnostik metodolojilerinin
degerlendiriimesi halen yenidir ve kardiyoloji alaninda
derinlemesine arastirimamistir(5, 6). Bu calismada,
Ulkemizdeki AKS hastalarinda OSAS iliskisini ve koro-
ner arter hastaligi ciddiyeti iliskisini, SYNTAX skoru ve
bu iki anketi kullanarak degerlendirmeyi amacladik.

Gerec ve Yontem

Calismaya Mart 2016 - Temmuz 2016 tarihleri arasin-
da Ankara Tirkiye Yiiksek ihtisas Egitim Arastirma
Hastanesi'ne AKS ile basvuran ve koroner anjiyografi
yapilan 80 ST segment yikselmesiz myokard infak-
tisti (NSTEMI) ve ST segment yilkselmesiz myokard
infaktiisii (STEMI) olmak izere topla 160 hasta ca-
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analysis revealed a significant positive correlation
between the SYNTAX score and the total score in the
BUA and between the SYNTAX score and the EUO (r
= 0.865, p <0.001 ve r = 0.761, p <0.001)

Conclusions

In this study, the relationship between OSAS and ACS
was evaluated. The results of the BUA and EUO scale
were higher than those of other countries and a positi-
ve correlation was found between SYNTAX score and
OSAS risk.

Keywords: Obstructive sleep apnea syndrome, acu-
te coronary syndrome, SYNTAX score.

lismaya dahil edildi. Hastalarin tedavileri tamamlan-
diktan sonra taburcu olacaklari gin literatiirde en gok
kullanilan BUA ve EUO kullanildi(5, 6). EUO, giindiiz
uyku halini gostermek icin kullanilan bir testtir (Sekil
1). Sekiz sorudan olusur. Her soruya hasta tarafindan
0-3 puan vererek doldurulur. Tim sorularda uykuya
dalma olasiligl hi¢ yoksa 0, dusik ise 1, orta ise 2
ve yuksek ise 3 puan alir. Toplam puan 10 ve Uzerin-
de ise glinduiz asiri uyku halinin varhgina isaret eder.
BUA, OSAS toplum taramalari icin dizenlenmis bir
ankettir (Sekil). Toplam 3 kategoride 10 soru bulun-
maktadir. Kategori 1 ve 2'de =2 puan ve kategori 3'te
>1 puan anlamli kabul edilir. Her kategori kendi ice-
risinde de@erlendirilerek 2 veya daha fazla kategori
pozitif gcikarsa OSAS riski yuksek kabul edilir. Hasta
kayitlari ve hastanenin otomasyon sistemi kullanila-
rak hastalarin yas, kilo, boy, boyun cevresi, bel cev-
resi 6grenildi. Hipertansiyon en az iki élcimle sistolik
kan basincinin 2140 mmHg ve/veya diyastolik kan
basincinin = 90 mmHg saptanmasi veya aktif olarak
antihipertansif ilag kullanimi olarak tanimlandi. Dia-
betes mellitus, aclik plazma glukoz dizeyi 6.9mmol/l
Uzerinde veya herhangi bir 6lgimde 11.1 mmol/l Gize-
rinde glikoz seviyesi saptanmasi veya antidiyabetik
ilac kullanimi olarak tanimladi. Hiperlipidemi, 11.1
mmol/l veya daha yuksek total kolesterol diizeyleri
veya statin kullanimi éykusi olarak tanimlandi. Has-
taneye yatmadan Once sigara icen hastalar sigara
icen olarak kabul edildi. Ciddi kalp kapak hastaligi,
akut romatizmal ates oykusu, prostetik kapagi, de-
kompanse kalp yetmezIigi, malignitesi, bébrek veya
karaciger disfonksiyonu, akut veya kronik inflamatu-
ar hastaligi, hematolojik hastaligi ve kronik obstriktif
akciger hastali§i olan hastalar calisma disi birakildi.
Calisma Helsinki Deklarasyonu’nda belirtilen ilkelere
uygundur ve yerel kurumsal etik komitesi tarafindan
onaylanmistir.



Hastalarin koroner anjiyografisi femoral yada radial
arter yolu kullanilarak Judkins teknigi (Siemens Axi-
om Artis Zee 2011; Siemens Healthcare, Erlangen,
Germany) ile yapilmistir. Her koroner arter en az 2
pozisyonda degerlendirilmistir. Bu koroner anjiyografi
sonucuna gore SYNTAX skoru, hastalarin klinik veya
laboratuvar sonuglarindan habersiz deneyimli girisim-
sel kardiyolog tarafindan tim hastalar i¢in hesaplan-
di. SYNTAX skoru, SYNTAX skor hesaplayicisi 2.1'e
(www.syntaxscore.com) gore> 1.5 mm’lik bir damar-
da>% 50 cap darligi olan tim koroner lezyonlar icin
belirlendi.
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istatistiksel analizler SPSS 20.0 (Statistical Package
for Windows, Chicago, lllinois, USA) programi ile ya-
pildi. Verilerin normal dagilimini incelemek amaciyla
Kolmogorov- Smirnov testi kullanildi. Sayisal degis-
kenlerden normal dagihm sergileyenler (parametrik)
ortalamazstandart sapma olarak, normal dagihm ser-
gilemeyenler (non-parametrik) ise ortanca medyan)
deger olarak (beraberinde ceyrekler arasi aralik ile)
ve kategorik degiskenler ylzde olarak belirtildi. Say!-
sal degiskenler icin Student-t testi veya Mann-Whit-
ney U-testi, kategorik degiskenlerin analizi icin ki-kare
testi kullanilmistir. p<0.05 olan degiskenler icin an-
lamli kabul edilmistir.

Sekil 1: Berlin Anketi Sorulari ve Degerlendirilmesi

Kategori 1

1. Horlamaniz var mi?

a. Evet (1 puan)

b. Hayir

c. Bilmiyorum

2. Horlamanizin siddeti ne kadardir?

a. Nefes alma sesinden biraz fazladir

b. Konusma sesi gibidir

c. Konugma sesinden daha siddetlidir (1 puan)

d. Cok siddetlidir, yan odadan duyulabilir (1 puan)
3. Horlama sikliginiz nedir?

a. Hemen her gece (1 puan)

b. Haftada 3-4 gece (1 puan)

c. Haftada 1-2 gece

d. Ayda 1-2 gece

e. Hemen hemen higbir zaman

4. Horlamanizdan diger insanlar rahatsiz olur mu?
a. Evet (1 puan)

b. Hayir

c. Bilmiyorum

5. Uyku sirasinda nefesinizin durdugunu séyleyen oldu mu?
a. Hemen her gece (1 puan)

b. Haftada 3-4 gece (1 puan)

c. Haftada 1-2 gece d. Ayda 1-2 gece

e. Hemen hemen higbir zaman

Kategori 2

6. Uykudan uyandiginizda kendinizi ne kadar siklikla yorgun ve halsiz
hissedersiniz?

a. Hemen her sabah (1 puan)
b. Haftada 3-4 sabah (1 puan)
c. Haftada 1-2 sabah

d. Ayda 1-2 sabah

e. Hemen hemen higbir zaman

7. Gundiz saatlerinde kendinizi ne kadar siklikla yorgun ve halsiz
hissedersiniz?

a. Hemen her giin (1 puan)

b. Haftada 3-4 giin (1 puan)

c. Haftada 1-2 giin

d. Ayda 1-2 giin

e. Hemen hemen higbir zaman

8. Hig arag kullanirken uyuyakaldiginiz veya uyumak tizere iken fark
ettiginiz oldu mu?

a. Evet (1 puan)

b. Hayir c. Bilmiyorum

9. Arag kullanirken agiri uykululuk veya uyuyakalma ne kadar siklikla olur?
a. Hemen her giin (1 puan)

b. Haftada 3-4 giin (1 puan)

c. Haftada 1-2 giin

d. Ayda 1-2 giin

e. Hemen hemen higbir zaman

Kategori 3

10. Hipertansiyon veya obezite (beden kitle indeksi>30 kg/m2 )
a. Evet (1 puan)

b. Hayir

Berlin Anketi Puanlama Yontemi

Anlamli Puan

Sonug¢

Kategori 1 22
Kategori 2 22
Kategori 3 21

3 Kategoriden 2 veya daha fazlasi (+) ise yuksek risk
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Sekil 2: Epworth Uykululuk Olgegi.

Gundiz uyku halini gdstermekte kullanilan bir testtir. Toplam
8 sorudan olusur. Her soru hastanin kendisi tarafindan 0-3
puan verilecek sekilde doldurulur. Bu ankette hastanin
asirt yorgun olmadigi siradan bir giinde, belli durumlarda
uykuya dalma olasiligi sorgulanir. Tim sorularda puanlama
yontemi ayni olup, uykuya dalma olasiligi hi¢ yoksa O,
uykuya dalmasi diistk olasilikli ise 1, orta olasilikli ise 2 ve
yuksek olasilikli ise 3 puan alir. Toplam puan 10 ve Uzerinde
ise gundiz asirt uyku halinin varligina isaret eder.

Sekil 3: Berlin Uyku Anketi ve SYNTAX Skoru korelasyon
analizi

r=0.751
p <0.001 o

SYNTAX Skoru

00QO000C000 O
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Berlin Uyku Anketi Skoru

Sonug

Calisma gruplarinin bazal ozellikleri ve laboratuar
parametreleri Tablo 1'de go6sterilmistir. ST segment
yiikselmesiz myokard infaktiisii (NSTEMI) grubunda,
ST segment yiikselmesiz myokard infaktiisi (STEMi)
grubuna gore diabetes mellitus, hipertansiyon ve aile-
de kalp hastaligi 0ykusu oranlari daha yiksek saptan-
mistir ancak istatiksel olarak anlaml bulunamamistir.
NSTEMi grubunda, STEMI grubuna gére beden kitle
indeksi, boyun ve bel cevre seviyeleri daha yuksek
saptanmistir ancak ancak istatiksel olarak anlamli
bulunamamistir. NSTEMi grubunda, STEMI grubuna
gore ortalama SYNTAX skoru ve ejeksiyon fraksiyonu
oranlari daha yiiksek saptanmistir (p<0.001).

NSTEMi hastalarinda EUQ’ ye gore yiiksek riskli has-
ta orani STEMi grubuna gére istatiksel olarak anlam-
Il saptanmistir (p=0.023). EUO’de saptanan toplam
puan miktarida NSTEMi hastalarinda STEMi grubuna
gore istatiksel olarak anlamli saptanmistir (p<0.001).
NSTEMi hastalarinda BUA' ya gére yiiksek riskli has-
ta orani STEMi grubuna gére istatiksel olarak anlam-
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Sorular

Asiri yorgun olmadiginiz bir giinde asagidaki durumlarda
uykuya dalma olasiliginiz nedir?

1. Oturur durumda gazete veya kitap okurken

2. Televizyon seyrederken

3. Pasif olarak toplum icinde otururken (tiyatro, toplantt,...)
4. Araliksiz 1 saatlik arag yolculugu yaparken

5. Ogleden sonra uzaninca

6. Alkolstiz bir 6gle yemeginden sonra otururken

7. Birisi ile konusurken

8. Arag kullanirken birkag¢ dakika trafik durdugu

Sekil 4: Epworth Uykululuk Olgegi ve SYNTAX Skoru ko-
relasyon analizi

r=0.B55
p <0.001 o

SYNTAX Skoru

T
0 $ 10 15 0 %
Epworth Uykululuk Olgegi Skeru

I saptanmistir (p<0.001). BUA'da saptanan toplam
puan miktarida NSTEMI hastalarinda STEMI grubuna
gore istatiksel olarak anlamli saptanmistir (p<0.001).

Pearson korelasyon analizinde SYNTAX skoru ile
BUA'da saptanan toplam puan arasinda ve SYNTAX
skoru ile EUO arasinda anlamli pozitif korelasyon
saptanmistir (r = 0.644, p <0.001 ve)

Tartisma

Calismamizda NSTEMI grubunda OSAS’ a yatkinli-
gin yuksek oldugu saptanmistir. Literatiirde ilk defa
SYNTAX skoru ve OSAS riski arasinda pozitif kore-
lasyon saptanmistir.

Kardiyovaskiiler hastaliklarda en énemli risk faktor-
lerinden biri artmis sempatik aktivitedir(9). Hayvan
modellerinden ve insan calismalarindan elde edilen
bulgular, OSAS’In artmis sempatik aktivasyonla iliskili
olduguna dair bir¢cok kant bulunmaktadir. Ratlarda ya-
pilan bir deneyde, deneklerin 14-30 gliin boyunca ara-
likli hipoksiye maruz kalmasi, katekolaminlerin artmis
Uretimi ve kan basincinin 6énemli dl¢tide yiukselmesi
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Independent Samples t-Test parameters, according to the comparison of active
(doing exercises), and inactive (not doing exercises) participants

Degiskenler NSTEMi (n=80) STEMI (n=80) p degeri
Yas 60.1£4.5 59.5+4.4 0.733
BKi, kg/m2 29.2+12.0 28.5+12.0 0.355
Bel cevresi, cm 90.31 + 8.63 87.13+5.24 0.401
Boyun cevresi, cm 37.36 = 3.08 35.91 +3.20 0.658
Erkek cinsiyet, n (%) 50 (62.5) 54 (67.5) 0.507
Diabetes mellitus, n (%) 31 (38.8) 22 (27.5) 0.131
Hipertansiyon, n (%) 37 (46.3) 27 (33.8) 0.107
Hipelipidemi, n (%) 30 (37.5) 25 (31.3) 0.405
Sigara, n (%) 34 (42.5) 38 (47.5) 0.525
Ailede kalp hastaligi 6ykusu 34 (42.5) 24 (30.0) 0.100
EUO toplam puan 109+5.3 6.2+4.6 <0.001
EUO vyiiksek riskli hasta orani 38 (47.5) 24 (33.8) 0.023
BUA toplam puan 3.1+1.6 1.8+13 <0.001
BUA yiiksek riskli hasta orani 37 (46.3) 22 (27.5) <0.001
SYNTAX skoru 147+7.8 7.7+4.2 <0.001
Ejeksiyon Fraksiyonu 52 +6.8 43 +£10.8 <0.001

ile iliskili bulunmustur(10). Ayrica ratlarda, kronik ara-
likhi hipoksinin, renin-anjiyotensin sistemi araciligiyla
kemorefleks ile uyariimis sempatik ¢ikis akimini arttir-
dig1 izlenmistir(11).Deneysel bir randomize kontrolli
calisma, aralikli hipoksinin vaskiler sistem tGzerinde-
ki etkilerine iliskin veri saglamistir. Bu ¢alismada, 10
saglikli erkek, aralikli hipoksiye veya glinde 6 saat su-
reyle sahte bir prosedire maruz kalmistir; 4 giin ara-
ikl hipoksiden sonra ortalama kan basinci 4 mmHg
artmistir ve nitrik oksit ttrevleri% 55 oraninda azal-
mistir, bu da baskida artis ve hipoksiye serebral vas-
kuler direng cevabi ile iligkili bulunmustur(12). Artmis
sempatik aktivite ile tutarli olarak, OSAS hastalarinda
yapilan bir calismada, hastalarda yuksek seviyelerde
periferik sinir aktivitesi, plazma norepinefrin ve idrar
katekolaminleri gdzlenmistir(13).

Endotel disfonksiyonu AKS patofizyolojisinde kilit nok-
talardan birdir(14).0SAS’In endotel disfonksiyonu ile
iliskili olduguna ve azalmis endotel onarim kapasitesi-
ne sebebiyet verdigine dair calismalar bulunmaktadir.
Yapilan bir caismada OSAS’lI hastalarda, asetilkoli-
nin intra-arteriyel inflizyonu sonrasinda dnkol kan aki-
mi ile dl¢iilen endotel bagimli vazodilatasyon, normal
kontrol grubuyla karsilastiriidiginda bozulmustur(15).
Ayrica, endotel onarim kapasitesini korumak icin ge-
rekli olan dolasimdaki nitrik oksit ve endotelyal proge-

nitor hucrelerin seviyeleri OSAS’lI hastalarda azal-
mistir(16).

Koroner arter hastali§i ciddiyeti derecesi ve inflamas-
yon arasinda da yakin iliski bulunmaktadir(17). Yapi-
lan in-vitro ¢alismalarda aralikli hipoksinin hiicre kul-
tird modellerinde, strekli hipoksinin aksine, nukleer
faktor kappa-B’nin (nF-kB) aracili inflamatuar yollarin,
hipoksi-indiiklenebilir faktor (HiF) -1-bagimli yolaklar
Uzerinde tercihen aktive edildigini gostermistir(18).
Ayrica ¢ok sayida kesitsel, vaka kontrol ve randomi-
ze olmayan girisimsel ¢alismalarin bulgulari, proinf-
lamatuar sitokin IL-6 ve C-reaktif proteinin dizeyle-
rinin osasl hastalarda yikseldigini ve OSAS tedavisi
ile azaldigini ortaya koymustur(19, 20). Dolayisi ile
OSAS'In koroner arter hastali§i patofizyolojisinde inf-
lamasyon yolu ile rol oynama potansiyeli bulunmak-
tadir.

Calismamiz sonunda bulunan BUA ve EUO olgegi
sonugclari Polonya ve Cin'de yapilan ¢alismalara gore
daha yiksek sonuglarda ¢ikmistir(7, 8). Bu populas-
yonlarla calisma gurbumuz kiyaslandiginda ortalama
BKi ve eslik eden diabetes mellitus gibi komorbitideler
bizim calisma grubumuzda daha fazla saptanmistir
dolayisi ile bizim calisma grubumuzda BUA ve EUO
Olcegi sonuglarinin daha yiksek ¢ikmasi bu sekilde
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aciklanabilir. Calismamizda NSTEMIi hastalarinda,
STEMI hastalarina gére BUA ve EUO 6lcegi sonug-
lari daha yiiksek saptanmistir. NSTEMI hastalarinda,
STEMI hastalarina gore diabetes mellitus, hipertansi-
yon, obezite gibi komorbiditeler daha sik saptanmak-
tadir ve bu komorbiditeler OSAS ile yakin iligki i¢in-
dedir(21).

Calismamizda bulunan baska 6nemli bir bulgu BUA
ve EUO olgegi sorularina verilen, OSAS lehine olan
toplam cevap sayisi, SYNTAX skoru ile pozitif korelas-
yon gostermistir. SYNTAX skoru, koroner arter hasta-
g1 ciddiyeti saptanmasinda altin standarttir(22). Ko-
roner arter hastalarinda SYNTAX skoru arttikca total
mortalite ve morbiditenin arttigi izlenmistir. Bu bulgu
literatlirde ilk defa gdsterilmistir.

Calismamizin bulgulari bazi sinirlamalar ile yorumlan-
malidir. Orneklem buyukligu goreceli olarak kisithdir
ve OSAS 0n tanisi altin standart olan uyku testleri kul-
laniimadan degerlendirilmistir. Ayrica hastalarin uzun
sire takibi yapilmamis ve kardiyovaskuler sonlanim
noktalari tayin edilmemstir

Bu calismada, OSAS ve AKS arasindaki iliski deger-
lendirilmistir. BUA ve EUO 6lcegdi sonuglari diger tilke
populasyonlarina gore yuksek saptanmistir ve SYN-
TAX skoru ve OSAS riski arasinda pozitif korelasyon
saptanmistir. Calisma sonuclari AKS ile tedavisi di-
zenlenen ya da koroner arter hastaligi ile takip edilen
hastalarda OSAS riskinin gz éniinde bulundurulmasi
gerektigini gostermektedir. Ancak bu hipotezi acikhga
kavusturmak icin cok merkezli, genis 6lcekli, randomi-
ze ve prospektif calismalar gereklidir.
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Amacg

Parkinson hastaligi, kronik nérodejeneratif bir has-
talik olup hastalarin yasam kalitesini ciddi bicimde
bozmaktadir. Bu calismada ev egzersiz programinin
Parkinson hastalarinin yasam kalitesi tzerine kisa
donemdeki etkisini arastirmay1 amacladik.

Gerec¢ ve Yontem

Bu calismaya toplam 30 Parkinson hastasi alinmistir.
Tum hastalarin demografik ve klinik verileri kayde-
dilmis, hastalik siddetini degerlendirmek icin Birlesik
Parkinson Hastaligi Degerleme Olcegi (BPHDO), ya-
sam kalitesini degerlendirmek i¢in Parkinson Hastaligi
Anketi (PDQ-39), doldurulmustur. Hastalar randomize
olarak olarak iki gruba ayrilmistir. Gruplardan birine
bir aylik ev egzersiz programi verilmistir (grupl). Di-
ger gruba mevcut farmakolojik tedavileri disinda ek
girisim veya oneride bulunulmamistir (grup2). Grup
1'deki hastalar bir ay sonra PDQ-39 ve BPHDO ile
tekrar degerlendirilmistir.

Bulgular

ilk degerlendirmede gruplar arasinda demografik
ve klinik dzellikler, hastalik siddeti ve yasam kalitesi
skorlar1 agisindan istatistiksel olarak anlamli farklilik
yoktu. Ev egzersiz programi alan hastalarin PDQ-39
ve BPDHO skorlarinin hem egzersiz éncesi durumla-

riyla karsilastirildiginda, hem de ev egzersiz progra-
mi almayan Parkinson hastalariyla karsilastirildiginda
anlaml olarak daha iyi oldugu belirlendi. Ev egzersiz
programi alan hastalarin egzersiz sonrasi degerlen-
dirmelerinde PDQ-39 mobilite, guinliik yasam aktivite-
leri, kognitif durum, iletisim, beden konforsuzlugu ve
total skorlari ve BPHDO diisiince-davranis-ruhsal du-
rum, gunlik yasam aktiviteleri, motor muayene ve to-
tal skorlari anlamli olarak iyilesmis bulundu. (p<0.05)

Sonug

Parkinson hastalarinda, ev egzersiz programi sonra-
sinda, yasam Kkalitesi ve hastalik siddetinde anlamli
iyilesme olmaktadir. Ev egzersiz programlarinin Par-
kinson hastalarinin tedavi planin bir parcasi haline
getirilmesinin, hastalarin yasam kalitesini arttiracagi
dusuncesindeyiz.

Anahtar Kelimeler: Parkinson hastaligi, egzersiz,
yasam kalitesi

Abstract

Objective

Parkinson’s disease is a chronic neurodegenerative
disease that seriously deteriorates of quality of life
of the patients. In this study we aimed to investigate
short term effects of home exercise program on qua-
lity of life in patients with Parkinson’s disease.
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Materials and Methods

Thirty patients with Parkinson’s disease were inclu-
ded in this study. Demographical and clinical data of
all patients were recorded, Unified Parkinson’s Disea-
se Rating Scale (UPDRS) was filled to evaluate seve-
rity of illness and Parkinson’s Disease Questionnaire
(PDQ-39) was filled to evaluate quality of life. Patients
were randomly allocated into two groups as group 1
(n=15) and group 2 (n=15). One month duration home
exercise program were given to one group (groupl).
No extra intervention or advice other than their phar-
machological treatment were given to the other group
(group2). One month later, patients in group 1 were
reevaluated by PDQ-39 and UPDRS.

Results

There was no statistically significant difference betwe-
en groups in relation to demographical and clinical fe-
atures, severity of disease and quality of life scores at
the initial evaluation. The PDQ-39 and UPDRS scores
of the patients who have taken home exercise prog-

Giris

Toplumda en sik gorilen noérodejeneratif hastalik-
lardan birisi olan Parkinson Hastalgi, multisistemik,
progresif seyirli bir hastaliktir(1-4). Genellikle sinsi
baslangichidir ve yavas ilerler. Altmis yasin tstiindeki
kisilerde gorilme sikhigi yaklasik %1'dir ve bu oran
ilerleyen yasla birlikte artmaktadir (5). Sebebi tam
olarak bilinmese de, olusumunda cevresel ve genetik
faktorlerin ortaklasa rol oynadigi disinilmektedir.

Parkinson hastali§i, hareket bozukluklari arasinda sa-
yilmakla birlikte, hem motor ve hem de motor olmayan
semptom ve bulgularla karakterizedir. Temel motor
bulgular! bradikinezi, istirahat tremoru, rijidite ve postu-
ral bozukluktur. Motor olmayan 6zellikleri ¢cok cesitli bi-
cimlerde gorilebilir. Anksiyete, depresyon, yorgunluk,
uyku bozuklugu ve demans gibi bilissel ve néropsiki-
yatrik durumlar siktir. Konstipasyon, ortostatik hipotan-
siyon, seksuel disfonksiyon ve driner disfonksiyon gibi
otonomik semptomlar, agri ve parestezi gibi sensoriyel
semptomlar, bunlarin yani sira dizartri, disfaji, siyalore
ve olfaktor disfonksiyon da gorulebilir (1,4).

Parkinson hastahginda gorilen butiin bu semptom ve
bulgular, ciddi dizabiliteye yol acmakta ve hastanin
yasam kalitesini belirgin bicimde bozmaktadir. Hasta-
nin gunlik aktivitelerdeki bagimsizligindaki ilerleyici
kayip, ailesinin, bakim verenlerin ve toplumun {zerin-
de de agir bir yik olusturmaktadir (6).

Parkinson hastaligindan etkilenen kisilerin sikhgi,
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rams were found to be significantly better compared
to both their own pre-exercise status and to the pa-
tients who did not get any exercise program. In the
post-exercise evaluation, mobility, activities of daily
living, emotional well-being, cognitions, communicati-
on, bodily discomfort and total scores of PDQ-39 and
mentation, behavior and mood, activities of daily Ii-
ving, motor examination and total scores of UPDRS of
the patients who have taken home exercise programs
were found to get significantly better. (p<0.05)

Conclusion

In patients with Parkinson’s disease, severity of dise-
ase and quality of life gets significantly better after ta-
king a home exercise program. In our opinion, making
home exercise programs a part of the treatment plan
of patients with Parkinson’s disease will increase their
quality of life.

Keywords: Parkinson’s disease, exercise, quality of
life

hastaligin ilerleyici 6zelligi, hastalarin tanidan sonraki
uzun yasam suresi ve ilaclarin sinirli fayda sagliyor
olusu goéz 6nldne alindiinda, farmakolojik tedaviye
ek girisimlerin gerekli oldugu aciktir (7-9). Semptom
kontrolil ve sakatligin azaltilmasi icin optimal tedavi
stratejisi ila¢ tedavisinin rehabilitasyonla kombinas-
yonu olmalidir (10-13). Hastalik siddeti hafif olanlar
rehabilitasyon uygulamalarina daha iyi yanit verdigi
icin, fizik tedavi ve rehabilitasyon programlarina erken
dénemde baslamak faydali olabilir (10,11). Ev icinde
ve toplumda bagimsizliklarini surdiiren hastalar ev
rehabilitasyon programlarindan fayda gérebilmektedir
(7,10,14-16). Parkinson hastalarinda egzersizin fay-
dali oldugu yaygin bir gériis olmakla birlikte genel ola-
rak kabul gérmis ve tutarh olarak kullanilan spesifik
bir egzersiz protokolii bulunmamakta, rehabilitasyon
programlari genellikle her hekimin kendi tecribesine
bagh olarak olusturulmaktadir (7,10). Literatiirde Par-
kinson hastalarinda ev egzersiz programinin etkinligi-
ni arastiran az sayida calisma vardir, konu hakkindaki
veriler sinirli ve yetersizdir.

Bu calismanin amaci, Parkinson hastaligi ile izlen-
mekte olan ve daha 6nce bir rehabilitasyon progra-
mina alinmamis hastalarda ev egzersiz programinin
hastalik siddeti ve yasam kalitesi Uzerindeki etkilerini
arastirmaktir. Arastirmamizda, daha o6nce bildirilen
benzer calismalardaki egzersiz programlarinin birco-
guna gore daha kapsamli bir ev egzersiz programi ve-
rilerek, bu programin hem motor fonksiyonlar hem de
dizabilite ve yasam kalitesi Uzerine etkileri butlincul
olarak degerlendirilmistir.



Materyal ve Metod

Bu prospektif deneysel klinik ¢alisma, Sileyman De-
mirel Universitesi (SDU) Tip Fakiiltesi Fiziksel Tip ve
Rehabilitasyon Anabilim Dali'nda yapilmistir. Noroloji
polikliniginden Klinigimize refere edilen ve dahil edil-
me kriterlerine uyan 30 Parkinson hastasi ¢alismaya
alindi. Calismaya alinan hastalarin tanilari néroloji
uzmani tarafindan United Kingdom Parkinson’s Di-
sease Society Brain Bank klinik tani kriterleri kullani-
larak konulmustu. Daha 6nce Parkinson Hastaligi ile
ilgili egzersiz programina alinmis olanlar, ileri derece-
de isitme ve goérme yetersizligi olanlar, ciddi sistemik
hastaligi olanlar, egzersiz yapmaya engel olacak orto-
pedik veya baska nérolojik hastalgi olanlar ve okuma
yazma bilmeyenler ¢alismaya alinmadi.

Calismaya alinan hastalara ¢alisma hakkinda bilgi
verildi ve yazili onamlari alindi. Calisma 6ncesinde
SDU Tip Fakiiltesi Etik Kurulu'ndan onay alinmistir.
Calisma Helsinki Bildirgesi ilkelerine uygun olarak ya-
pilmistir.

Hastalarin yasi, cinsiyeti, meslegi, vicut agirhgi (kg),
boyu (m), medeni durumu, egitim durumu, hastalik
suresi, varsa ek sistemik hastaliklari ve kullanmakta
olduklari ilaglar kaydedildi. Hastalarin egitim durum-
lari kaydedilirken ilkokul ve ortaokul mezunlari disik
egitimli olarak, lise, Universite ve lisansistu egitim
mezunlari yiiksek egitimli olarak kaydedildi. Hastalik
evresi, Parkinson hastaliginin evresinin belirlenme-
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sinde siklikla kullanilan Hoehn ve Yahr (HY) Evrele-
mesi ile belirlendi (17).

Calismaya 18'i (%60) erkek, 12'si (%40) kadin top-
lam 30 Parkinson hastasi alindi. Calismaya alinan
tim hastalarin yas ortalamasi 65,36+£10,39 (39-81)
yil idi. Grup 1'de yas ortalamasi 63.53+11,69 (39-81)
olan 10'u (%67) erkek, 5'i kadin (%33) 15 hasta bu-
lunmaktaydi. Grup 2'de yas ortalamasi 67.20+8,93
(50-80) olan 8'i (%53) erkek, 7’si kadin (%47) 15 has-
ta bulunmaktaydi. Gruplar, yas, cinsiyet, kullandiklari
ilaglar ve diger demografik veriler agisindan benzerdi.
Gruplarin demografik ve klinik verileri tablol'de gos-
terilmistir (Tablol).

Hastalik siddetini, yani klinik semptom ve bulgular ile
0zUrliluk duzeyini degerlendirmek icin Birlesik Parkin-
son Hastaligi Degerleme Olgegi (BPHDO) kullanild
(18). Olgek, 4 boliim ve 42 maddeden olusmaktadir.
Birinci bélumde, distince davranis ve duygulanim,
ikinci bolumde gunluk yasam etkinlikleri, tgunct bo-
[imde motor muayene, dordinci bolimde tedavi
komplikasyonlari degerlendiriimektedir. Her bir mad-
de 0 (semptom ya da bulgu yok) ile 4 (semptom ya da
bulgu olabilecek en siddetli halinde) arasinda deger-
lenir. DUslnce-davranis-ruhsal durum igin 16 puan,
gunluk yasam aktiviteleri icin 52 puan, motor muaye-
ne icin 92 puan, tedavi komplikasyonlari i¢in 23 puan
olmak Uzere totalde 183 puan Uzerinden degerleme
yapilmaktadir.

Tablo 1 Ev egzersizi alan ve almayan Parkinson hasta gruplarinin demografik ve klinik verileri

Ev egzersizi alan Ev egzersizi almayan
(Grup 1) (n=15) (Grup 2) (n=15) p
Yas (ortalama * SS) 63.53+11,69 67.20+£8,93 0,319
Cinsiyet n(%) . - - -
(kadinlerkek) 5 (%33)/10 (%67) 7 (%47)I8 (%53) 0,464
Medeni durum n(%) (evli/dul) 14 (%93)/1 (%7) 14 (%93)/1 (%7) 1.000
Egitim diizeyi
ilk-orta okul/ 11 (%73)/4 (%27) 12(%80)/3 (%20) 0,670
Lise-yiuiksek) n(%)
. - >

Beden Kitle Indeksi (kg/m?) 26,3943 73 25.81+4.57 0,663
(ortalama * SS)
Hastalik siiresi (yil) (ortalama * SS) 6,33+5,05 6,26+5,21 0,707
Hoehn Yahr evresi

0, 0, 0, 0,
evre2levre3 n(%) 4 (%27)/11 (%73) 7 (%47)/8 (%53) 0,264
ilag tedavisi
L-dopa (tek ilag)/ o . 5 8
L-dopa+dopamin agonisti veya 6 (%40)/9 (%60) 7 (%47)I8 (%53) 0,712
KOMT inhibitéru (¢coklu ilag) n(%)
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Hastalarin yasam kalitelerini degerlendirmek i¢in Par-
kinson Hastaligi Anketi-39 (PDQ-39) uygulandi (19).
PDQ-39, mobilite, glinlik yasam aktiviteleri, duygu-
durum, stigma, sosyal destek algi, iletisim ve beden
konforsuzlugunu degerlendiren sekiz bolimden olu-
sur. Her bolim icin O ile 100 arasinda ayri skorlama
yapilir. Dusuk skorlar yasam kalitesinin daha iyi oldu-
gunu gosterir. Yasam kalitesinin genel degerlendirme-
si i¢in bolim skorlari toplanarak toplam PDQ indeksi
hesaplanabilir. Bu skor da 0 ile 100 arasinda bir de-
gere standardize edilebilir. Yine dusuk skorlar yasam
kalitesinin daha iyi oldugunu gdstermektedir.

Hastalar, zarf usulti randomizasyon yapilarak her biri
15 kisiden olusan iki gruba ayrildi. Ev egzersizi veri-
len hastalar grupl, verilmeyen hastalar ise grup 2 ola-
rak kabul edildi. Grup 1'deki hastalara bir ay boyunca
evde yapmalari 6nerilen ev egzersiz programi verildi.
Egzersizler hastalara uygulamali olarak 6gretildi ve
ardindan tim egzersizlerin yazili olarak agiklandigi bir
form verildi. Egzersizleri gunde bir kez yapmalari ve
her egzersizi 10 kez tekrarlamalari 6nerildi. Ev egzer-
siz formu gevseme pozisyonlari ve egzersizleri, be-
denin egilme gerilme ve dénme egzersizleri, solunum
egzersizleri, nefes almayi kolaylastirici egzersizler ve
ylz kaslari egzersizleri, boyun ve omuz hareketlerini
arttirici egzersizler, el hareketlerini arttirici egzersiz-
ler, vicudun hareket yetenegini gelistirmeye yodnelik
egzersizler, ayaga kalkmay kolaylastirici egzersizler
ve ylrime egzersizlerinden olusmaktaydi. Ev egzer-
siz programi verilen 15 hastaya bir ay sonrasi igin ran-
devu verilerek kontrole ¢agirildi, randevu guninden
bir giin 6nce hastalar telefonla aranarak hatirlatildi.
Ev egzersizi verilen hastalarin tamami kontrol deger-
lendirmesi icin poliklinigimize tekrar geldi. Calisma-
dan herhangi bir sebeple ayrilan veya ¢ikartilan hasta
yoktu. Hastalar BPDHO ve PDQ-39 élgekleriyle tek-
rar degerlendirildi. Hastalarin ev egzersiz programina
uyumlari ve memnuniyetleri sorgulanarak kaydedildi.
Egzersiz alan tum hastalar egzersiz programini bir ay
boyunca duzenli olarak uyguladiklarini ve program-
dan memnun olduklarini belirtti.

Grup 1'deki hastalarin ev egzersiz programi éncesi ve
sonrasindaki BPHDO ve PDQ-39 skorlari karsilastiril-
di. Grup 2'deki hastalarin BPHDO ve PDQ-39 skorlari
ile grup 1'deki hastalarin ev egzersiz programi éncesi
ve sonrasindaki BPHDO ve PDQ-39 skorlari karsilas-
tinldu.

Calismanin istatistiksel analizi Statistical Package for
Social Sciences (SPSS) 13.0 programi kullanilarak
yapildi. Veriler, ortalama arti veya eksi ortalamanin
standart sapmasi (ortalama = SS) olarak gosterildi.
Grup 1 ve grup 2'nin karsilastiriimasinda bagimsiz
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iki grup ortalamasi icin Mann Whitney-U testi kulla-
nildi. Hasta grubunda tedavi 6ncesinin ve sonrasinin
karsilastiriimasinda bagimli iki grup ortalamasi igin
Wilcoxon testi kullanildi. Bu analizlerde p degerinin
0.05'ten kiguk olmasi istatistiksel olarak anlamli ka-
bul edildi.

Bulgular

Bir aylik ev egzersiz programi sonunda, hastalarin
hastalik siddeti skorlarinda istatistiksel olarak anlaml
azalma, yasam kalitesi skorlarinda ise anlamli bir ar-
tis oldugu saptandi (Tablo 2). Ev egzersiz programi
alan Parkinson hastalarinin (grup 1) ilk degerlendi-
rilmesindeki ve bir aylik ev egzersiz programini uy-
guladiktan sonra yapilan ikinci degerlendiriimesinde,
hastalik siddetini 6lgmek icin kullanilan BPHDO'niin
distnce-davranis-ruhsal durum, gunlik yasam akti-
viteleri, motor muayene ve total skorlari arasinda an-
lamlh fark mevcuttu (p<0.05). Tedavi komplikasyonlari
skorlari arasinda anlamli fark yoktu (p>0.05). Grup
1'deki hastalarin ilk degerlendiriimesindeki ve bir ay-
lik ev egzersiz programini uyguladiktan sonra yapilan
ikinci de@erlendiriimesinde, yasam Kkalitesini 6lgcmek
icin kullanilan PDQ-39’'un mobilite, gunluk yasam
aktiviteleri, kognitif durum, iletisim, beden konforsuz-
lugu ve total skorlari arasinda anlamli fark mevcuttu
(p<0.05). Stigma ve sosyal destek skorlari arasinda
anlamli fark yoktu (p>0.05).

ilk degerlendirmede, hastalik siddetinin degerlen-
dirildigi BPHDO 6lgeginin tiim alt grup ve total skor-
lari acisindan gruplar arasinda anlamli fark yoktu.
(p>0.05) Yasam kalitesinin degerlendirildigi PDQ-39
Olceginin tim alt grup ve total skorlari acisindan ilk
degerlendirmede gruplar arasinda anlamh fark yoktu
(p>0.05) (Tablo 3).

Ev egzersiz programi almayan hastalarin (grup 2)
BPHDO diisiince-davranis-ruhsal durum, giinlik ya-
sam aktiviteleri, motor muayene ve total skorlari ile
grup 1'deki hastalarin bir aylik ev egzersiz programini
uyguladiktan sonra yapilan ikinci degerlendirilmesin-
deki skorlari arasinda anlamli fark mevcuttu (p<0.05).
Tedavi komplikasyonlari skorlari arasinda anlamli
fark yoktu (p>0.05). Grup 2'deki hastalarin PDQ-39
kognitif durum, iletisim, beden konforsuzlugu ve total
skorlari ile grup 1'deki hastalarin bir aylik ev egzersiz
programini uyguladiktan sonra yapilan ikinci deger-
lendiriimesindeki skorlari arasinda anlamh fark mev-
cuttu (p<0.05). Mobilite, gunlik yasam aktiviteleri,
duygudurum, stigma ve sosyal destek skorlari arasin-
da anlamli fark yoktu (p>0.05) (Tablo 4).
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Ev egzersizi alan Parkinson hastalarinin (Grupl) egzersiz éncesi ve sonrasi BPHDO* ve
PDQ-39** skorlarinin karsilastiriimasi

Grupl ev egzersizi Grup 1 ev egzersizi
oéncesi (n=15) sonrasi (n=15) P
BPHDO Diisiince-davranis-ruhsal durum 5,20+2,14 2,73+2,34 0,001
BPHDO Giinliik yagam aktiviteleri 17,80+6,16 13,86+6,59 0,001
BPHDO Motor muayene 24,53+8,28 18,13+8,09 0.002
BPHDO Tedavi komplikasyonlari 2,33+2,55 1,93+2,65 1,141
BPHDO Total 50,53+14,48 36,66+15,39 0,001
PDQ-39 Mobilite 52,83+27,61 35,33+26,84 0,001
PDQ-39 Giinliik yasam aktiviteleri 56,66+31,05 41,66+29,87 0,001
PDQ-39 Duygudurum 46,11+25,99 22,50£22,42 0.001
PDQ-39 Stigma 27,93+29,39 21,28+13,23 0,060
PDQ-39 Sosyal destek 13,88+24,72 5,55+21,91 0,066
PDQ-39 Kognitif durum 32,94+21,33 21,69+18,58 0,007
PDQ-39 iletisim 24,99+6,16 12,22+12,15 0,003
PDQ-39 Beden konforsuzlugu 50,56+27,90 27,77+15,94 0.002
PDQ-39 Total 42,73+£19,59 26,70+16,00 0,001

* Birlesik Parkinson Hastaligi Degerlendirme Olgegi
**PDQ-39: Parkinson Hastaligi Anketi-39

Ev egzersizi alan ve almayan Parkinson hasta gruplarinin ilk degerlendirmedeki BPHDO*

ve PDQ-39** skorlari

Ev egzersizi alan E‘;ﬁ‘i’;e;m
(Grup 1) (n=15) (Grup 2)y(n=15) P
BPHDO Diisiince-davranis-ruhsal durum 5,20+2,14 6,13+2,66 0,413
BPHDO Giinliik yasam aktiviteleri 17,8046,16 18,46+5,86 0,724
BPHDO Motor muayene 24,53+8,28 25,1348,20 0.803
BPHDO Tedavi komplikasyonlari 2,33+2,55 2,26+2,14 0,609
BPHDO Total 50,53+14,48 52,00£15,06 0,740
PDQ-39 Mobilite 52,83+27,61 57,50+29,50 0,633
PDQ-39 Giinliik yasam aktiviteleri 56,66+31,05 56,38+21,92 0,950
PDQ-39 Duygudurum 46,11+25,99 38,05+22,42 0.506
PDQ-39 Stigma 27,93+29,39 24,18+27,85 0,613
PDQ-39 Sosyal destek 13,88+24,72 17,22+21,91 0,497
PDQ-39 Kognitif durum 32,94+21,33 43,77+22,42 0,210
PDQ-39 iletisim 24,99+6,16 31,10+19,52 0,420
PDQ-39 Beden konforsuzlugu 50,56+27,90 44,99+20,84 0.401
PDQ-39 Total 42,73+£19,59 43,42+14,67 0,678

* Birlesik Parkinson Hastaligi Degerlendirme Olgegi
*PDQ-39: Parkinson Hastaligi Anketi-39
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Ev egzersizi alan Parkinson hastalarinin egzersiz sonrasi BPHDO* ve PDQ39** skorlari ile

Tablo 4 . .
ev egzersizi almayan Parkinson hastalarinin skorlarinin karsilastiriimasi

Ev egzersizi alan .
(grupl)- egzersiz sonrasi Ev egzersizi al_mayan p
(n=15) (grup 2) (n=15)
35.::?'10 Diislince-davranis-ruhsal 2.73+2,34 6,1346,16 0,002
BPHDO Giinliik yasam aktiviteleri 13,86+6,59 18.46+5,86 0,022
BPHDO Motor muayene 25,1348,20 25,13+8,20 0.030
BPHDO Tedavi komplikasyonlari 2,26+2,14 2,26+1,48 1,175
BPHDO Total 36,66+15,39 52,00+15,06 0,006
PDQ-39 Mobilite 35,33+26,84 57,50+29,50 0,056
PDQ-39 Giinliik yasam aktiviteleri 41,66+29,87 56,38+21,92 0,114
PDQ-39 Duygudurum 22,50+22,42 38,05+22,42 0.061
PDQ-39 Stigma 21,28+13,23 24,18+27,85 0,933
PDQ-39 Sosyal destek 5,55+21,91 17,22421,91 0,136
PDQ-39 Kognitif durum 21,69+18,58 43,77+22,42 0,009
PDQ-39 iletisim 12,22+12,15 31,10+19,52 0,002
PDQ-39 Beden konforsuzlugu 27,77£15,94 44,99+20,84 0.015
PDQ-39 Total 26,70+16,00 43,42+14,67 0,009

* Birlesik Parkinson Hastaligi Degerlendirme Olgegi
*PDQ-39: Parkinson Hastaligi Anketi-39

Tartisma

Parkinson hastaligi, hastalarin fonksiyonel durumun-
da ve bagimsizliginda ilerleyici kayip ile seyreden ve
hastalarin yasam kalitesini belirgin olarak bozan bir
hastaliktir. Fiziksel egzersizlerin, dizabiliteye yol acan
bircok durumda fonksiyonel durumu iyilestirdigi ve ya-
sam Kkalitesini arttirdigi, bilinmektedir. Bu ¢alismada,
ev egzersiz programi alan Parkinson hastalarinin ya-
sam Kkalitesi ve hastalik siddeti skorlarinin, hem eg-
zersiz oncesi durumlanyla karsilastirildiginda, hem
de ev egzersiz programi almayan Parkinson hastala-
riyla karsilastirildiginda anlamli olarak daha iyi oldu-
gunu belirledik.

Saglikli bireylerle karsilastirildiginda, Parkinson has-
talarinin yasam kalitesinin daha diistik oldugu ve ya-
sam kalitesindeki kaybin zaman icerisinde ilerledigi-
ni bildiren cesitli klinik galismalar mevcuttur (20-29).
Parkinson hastalarinin yasam kalitesini PDQ-39 ile
degerlendirdigimiz bu calismada da hastalarin yasam
kalitesi duzeylerinin distk oldugu goéralda.

Cesitli norolojik hastaliklarda fiziksel egzersizlerin ya-
sam Kkalitesini arttirdigi, fizyolojik ve emosyonel fay-
dalari oldugu bilinmektedir (30,31). Parkinson hasta-
larinda da egzersiz programlarinin aerobik kapasite,

S0

kas glcl, postir, denge ve yurlyus tzerine olumlu
etkileri oldugunu ve hastalarin yasam kalitesini art-
tirdigini bildiren gesitli galismalar mevcuttur (10,13-
15,32-42). Farkh ¢alismalarda, egzersiz programlari-
nin Parkinson hastalarinin hastalik siddeti ve yasam
kalitesi Uzerine etkisini degerlendirmek igin birbirin-
den farkli dlgekler kullaniimig, hastalik siddetinin ve
yasam kalitesinin cesitli alt boyutlarinda iyilesme sap-
tanmistir (15,36-40).

Calismamizda, yasam kalitesini degerlendirmek icin
PDQ-39'u kullandik ve ev egzersiz programi son-
rasinda oOlgegin mobilite, gunlik yasam aktiviteleri,
kognitif durum, beden konforsuzlugu alt boyut skor-
larinda ve total skorunda belirgin iyilesme oldugunu
saptadik. Bu sonugclar, Parkinson hastalarinda eg-
zersizin yasam kalitesi tzerine etkisini arastiran ce-
sitli ¢alismalarin sonuglariyla benzerdir (15,36,38).
PDQ-39 olceginin stigma ve sosyal destek alt boyut
skorlarinda ise anlamli degisiklik olmadigini sapta-
dik. Bunun nedeninin, hastalarimizin egzersiz prog-
rami 6ncesinde de adi gecen skorlarda tama yakin
yuksek yasam kalitesine sahip olmalari oldugunu du-
stinmekteyiz.

Egzersiz programi uygulanan Parkinson hastalarin-
da hastalik siddetini degerlendirmek icin ¢ok sayida



calismada BPHDO kullanilmistir. Lun ve ark (34) ve
Carne ve ark (42) calismalarinda egzersiz programi
sonrasi BPHDO motor skorunda iyilesme saptarken
Pellecchia ve ark (41), motor skor ve gunlik yasam
aktiviteleri skorlarinda, Baatile ve ark (36) ve Reuter
ve ark (39), total skorda ve disince-davranisruhsal
durum, gunluk yasam aktiviteleri ve motor muayene
skorlarinda anlaml iyilesme saptamislardir. Biz de
calismamizda hastalik siddetini degerlendirmek BP-
HDOyii kullandik ve diger calismalarla uyumlu olarak
hastalarin BPHDO total skorunda ve diisiince-davra-
nis-ruhsal durum, ginlik yasam aktiviteleri ve motor
skorlarinda istatistiksel olarak anlamh bir iyilesme
saptadik.

Egzersizin Parkinson hastalari Uzerindeki etkisinin
arastirlldigr  calismalar incelendiginde, uygulanan
programlarin icerdikleri egzersiz tipleri, seans suresi
ve seans sayisl acgisindan birbirinden farkh oldugu,
bu konuda standart bir yaklasimin olmadigi dikkati
¢cekmektedir. Cesitli calismalarda gevseme, germe,
esneklik, guglendirme, denge, yirime egzersizlerinin
tamami veya bir kismindan olusan programlar uy-
gulanmistir (10,13-15,32-35,43). Caglar ve ark (10)
30 Parkinson hastasina, gevseme ve germe egzer-
sizleri, solunum egzersizleri, yiiz mimik egzersizleri,
govde ekstremitelerin hareketlerini arttirici egzersiz-
ler, ayaga kalkmay! kolaylastirici egzersizler, denge
egzersizleri ve ylrime egzersizlerinden olusan bir
ev egzersiz programi vermisler ve egzersizleri iki ay
boyunca giinde (i¢ kez yapmalarini énermislerdir. iki
aylik ev egzersiz programi sonunda hastalarin mo-
tor performansinda iyilesme saptamislardir. Carroll
ve ark (40), 21 Parkinson hastasina alti haftalik su
ici egzersiz programi vermis ve tedavinin sonunda
hastalarin motor fonksiyonlarinda iyilesme, dizabili-
tede azalma saptamiglardir. Ashburn ve ark (33) 142
Parkinson hastasi ile yaptiklari ¢calismada hastalara
kas guclendirici egzersizler, eklem hareket acikligi
egzersizleri, denge egzersizleri ve ylriime egzersiz-
lerinden olusan bir ev egzersiz programi vermisler ve
12 aylik ev egzersiz programi sonunda hastalarin mo-
tor fonksiyonlarinda ve yasam kalitelerinde iyilesme
saptamislardir.

Bizim calismamizda hastalara, gevseme, solunum,
eklem hareket acikligl, esneklik, denge ve yurime
egzersizlerinden olugsan kapsamli bir ev egzersiz
programi verilmistir. Uyguladigimiz bu program, daha
once yapilan ¢alismalarda uygulanan egzersiz tiple-
rinin bircogunu icermekte ve Parkinson hastalarinin
ihtiyaglarini kargilamakta yeterli gérinmektedir. Diger
calismalarin bazilarinda, egzersizler hastane orta-
minda gozetimli olarak uygulanmis, bazilarinda ise ev
egzersiz programi seklinde duzenlenmigtir.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

King ve ark (35), 58 Parkinson hastasi ile yaptiklar
calismada hastalari ¢ gruba ayirarak gruplardan biri-
ne ev egzersizi, ikincisine fizyoterapist esliginde grup
egzersizi, U¢lncl gruba yine fizyoterapist esliginde
bireysel egzersiz programi vermislerdir. Her biri dort
hafta siren programlarin sonunda hastalarin fiziksel
performanslarini ve fonksiyonel durumlarini degerlen-
dirmisler, dlctlkleri cesitli parametrelerde en belirgin
iyilesmenin fizyoterapist esliginde bireysel egzersiz
programi uygulanan grupta, en az iyilesmenin ev eg-
zersizi verilen grupta oldugunu bildirmiglerdir. Bunun-
la birlikte, Parkinson hastalarina verilen ev egzersiz
programlarinin da, fonksiyonel durum ve yasam kali-
tesi Uzerine, hastane ortaminda yaptirilan egzersizle-
re benzer bicimde olumlu etkileri oldugunu gdsteren
calismalar mevcuttur (10,14,15,33,34). Ornegin Lun
ve ark (34) 19 Parkinson hastasini iki gruba ayirarak
fizyoterapist esliginde yapilan egzersiz programi ile
hastanin kendisinin yaptigi ev egzersiz programinin
motor semptomlar Uzerindeki etkilerini karsilastirmis-
lardir. Ev egzersiz programinin da hastalarin motor
fonksiyonlar Uzerinde benzer sekilde olumlu etkileri
oldugunu gostermislerdir.

Calismamizda, Parkinson hastalarinin hastanede
uygulanacak duzenli bir egzersiz programina devam
etmekte zorlanacag! ve boyle bir programin sinirl bir
sire i¢in uygulanabilir oldugu g6z 6ntine alinarak has-
talara evde kendileri uygulayabilecekleri bir egzersiz
programi verilmistir. Ev egzersiz programi hastalarin
hastaneye ulasim ve programa devam etme sorunla-
rini ortadan kaldirabilecek ve 6mir boyu devam edi-
lebilecek bir rehabilitasyon yontemidir.

Ev egzersiz programlarinin etkinligini degerlendir-
mek i¢in standart bir stire yoktur. Farkli ¢alismalarda
ev egzersiz programini kisa donem etkinligini de-
gerlendirmek icin hastalarin tekrar degerlendirilmesi
programin baslangicindan 1-3 ay sonra yapilmistir
(10,14,15,32). Calismamizda hastalar ev egzersiz
programini bir ay sureyle uyguladiktan sonra deger-
lendirilmistir. Calismamizin sonuclari gbz 6éniine alin-
diginda bir aylik stirenin ev egzersiz programinin kisa
donemdeki etkinligi degerlendirmek icin uygun olabi-
lecegi distnulmektedir.

Calismamiza alinan hasta sayisinin az olmasi ve ta-
kip slresinin kisa olmasi g¢alismamizi sinirlayan en
onemli faktorlerdir. Calismamizda hastalarin fonksi-
yonel durumundaki ve yasam kalitesindeki kazancin
uzun donemde korunup korunmadigi arastiriimamis-
tir. Ayrica, hastalarin bir aydan sonra egzersiz prog-
ramina devam edip etmeyeceklerini kestirmek gugtr.
Fonksiyonel durumlarinda ve yasam kalitelerinde be-
lirgin iyilesmenin olmasi egzersizleri yapmaya mim-
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kiin oldugu sirece devam edeceklerini distindirmek-
tedir.

Konuyla ilgili yapilmis olan dnceki ¢alismalarin birgo-
gunda hastalara verilen egzersiz programlari, hasta-
larin motor fonksiyonlarini iyilestirmek amaciyla plan-
lanmis, bu amacla belirli egzersiz tipleri 6nerilmis ve
sonug olcimlerinde genellikle motor fonksiyonlar de-
gerlendirilmistir. Bizim ¢calismamizda, Parkinson has-
talarinin rehabilitasyon gereksinimlerini karsilamak
amaciyla kullanilan egzersiz tiplerinin pek ¢ogunu
icerecek sekilde olusturdugumuz kapsamli bir egzer-
siz programi verilmistir. Ustelik, herhangi bir ekipman
veya 6zel donanim gerektirmeyen, evde kolaylikla ve
guvenle uygulanabilecek bir programdir. Ev egzersiz
programi verdigimiz hastalarin egzersize uyumu ve
egzersizden memnuniyetinin oldukca ytiksek oldugu
gorulmastir. Sonuglari 6lcerken, motor fonksiyonlarin
ve hastalik siddetinin degerlendirildigi BPHDO'ne ek
olarak Parkinson hastaligina spesifik bir yasam kalite-
si 6lcegdi olan PDQ-39 da kullaniimis, hastalarin biyop-
sikososyal durumunun buttncil bir degerlendirmesini
yapmak hedeflenmistir. Calismanin sonucunda elde
ettigimiz bulgulara gore, uyguladigimiz ev egzersiz
programi, kisa dénemde Parkinson hastalarinin mo-
tor fonksiyonlarinin yani sira duygudurumlarinda da
iyilesme, bunlara ek olarak gunlik aktivitelerdeki ba-
gimsizhk duzeylerinde ve yasam kalitelerinde belirgin
artis saglamaktadir.

Sonug

Ev egzersiz programinin, Parkinson hastalarinin ya-
sam Kalitesi ve hastalik siddeti tzerine bir ay gibi kisa
bir strede dahi olumlu etkileri oldugu gorulmektedir.
Ev egzersiz programi, ucuz, kolay, etkili ve yasam
boyu slrdurilebilecek bir rehabilitasyon ydntemi-
dir. Parkinson hastaliginin yonetiminde, ev egzer-
siz programinin yonetim planinin bir parcasi haline
getirilmesinin, hem hastalar ve yakinlar a¢isindan,
hem de hastaligin topluma getirdigi yukiun hafifletil-
mesi acgisindan faydall olacagd! dustincesindeyiz. Bu
duslncenin desteklenmesi i¢in daha fazla sayida
hastanin uzun sureli izlendigi ileri galismalara ihtiyac
vardir.

*Bu makale, SDU Tip Fakiiltesi Fiziksel Tip ve Reha-
bilitasyon Anabilim Dal'nda uzmanlik tezi olarak ya-
pilmis ve 2007 yilinda Tipta Uzmanlik Tezi olarak ka-
bul edilmis olan “Ev egzersiz programinin Parkinson
hastalarinin yasam kalitesi Uizerine kisa donemdeki
etkisi” adli uzmanlik tezinden dretilmistir. Bu ¢alisma,
2007 yilinda, 21. Ulusal FTR Kongresi'nde poster bil-
diri olarak sunulmus ve 6zeti yayinlanmistir.
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Amacg

Bu calismada Askerlik ¢gaginda geng erkek hastalara
verilmis “Askerlige Elverisli Degildir” kararlarinin etiyo-
lojik degerlendirmesi ve hastalik gruplarinin Turk Si-
lahli Kuvvetleri Saglik Yetenegi Yonetmeligi'ne (TSK
SYY) gore dagiliminin belirlenmesi amaglanmistir.

Gere¢ ve Yontem

Isparta Asker Hastanesi'ne Ocak- 2012 — Ocak- 2014
tarihleri arasinda askere alim muayenesi icin basvu-
ran 463 genc¢ erkek hastanin dosyalari retrospektif
olarak incelendi. Hastalar TSK SYY maddelerine uy-
gun olarak gruplandirildi ve sonrasinda gruplardaki
hastaliklar alt bélimlere ayrilarak degerlendirildi.

Bulgular

Calismamizda askerlige elverissizlik karari neden-
leri icerisinde refraksiyon kusurlari ve anizometropik
ambliyopi ilk sirada yer almaktadir (236, %51.0). Ref-
raksiyon kusurlarini sirasi ile arka segment hastalik-
lari ve anatomik buttnligun bozuldugu durumlar (fi-
tizis bulbi — evisserasyon) (115, %24.8), 6n segment
hastaliklari (76, %16.4), 6n ve arka segmentin birlikte
tutuldugu hastaliklar (17, %3.7), strabismik ambliyopi
ve nistagmus (14, %3.0) ve okuler albinizm (5, %1.1)
takip etmektedir.

Sonug
Askerlik muayenelerinin dzellikle sivil aile hekimleri ve

g6z hekimleri icin yeni bir uygulama olmasi birtakim
zorluklari ve hatalari beraberinde getirmektedir. G6z
hekimleri olarak muayene ettigimiz asker adaylarin-
da karar vermek ve TSK SYY’ne uygun olarak rapor
yazabilmek icin mevzuatlar ile birlikte asker alim mu-
ayenelerinde sik karsilasilan hastaliklari bilmek 6nem
arz etmektedir.

Anahtar Kelimeler: Askerlik, muayene, yonetmelik
Abstract

Objective

The aim of this study is to evaluate the etiologies of
“inconvenient to military service” desicions given to
young men at draft age and determine the distribution
of diesases according to Turkish Army Forces Health
Competence Regulations. (TAF HCR)

Material and Method

Medical records of 463 young male patients referred
to Isparta Military Hospital between 2012 - 2014 for
health examinations at draft age were examined ret-
rospectively. The diseases were divided according to
specifications of TAF HCR and all groups were evalu-
ated in its subgroups.

Results

Refractive disorders and anisometropic ambliopia
were the most common cause for “inconvenient to
military service” desicions. (236, %51.0) Retinal di-
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seases, phtsisis bulbi-evisceration (115, %24.8), and
anterior segment diesases (76, %16.4) were the fol-
lowing. In 17 cases (%3.7) anterior and posterior seg-
ment of the eye was kept both. The other causes were
strabismic ambliyopia and nystagmus (14, %3.0) and
ocular albinism (5, %1.1)

Discussion
Medical examinations at draft age can be difficult and
mistakable because it is a new practice for civilian fa-

Giris

Ulkemizde halen yirirlikte olan Askerlik Kanunu ge-
regi 20 yasini gecen Tlrkiye Cumhuriyeti vatandasi
her erkek askerlik hizmeti yapmakla yukumladur. (1)
ilgili kanunun 10. Madde 8. Fikrasi geregi Tiirk Silahli
Kuvvetleri Saglk Yetenegdi Yonetmeligi'ne (TSK SYY)
gore bedeni kabiliyeti askerlige elverisli olmayanlar
saglk raporu verilerek askerlik hizmetinden muaf tu-
tulurlar. (2) Askerlik hizmeti ile ilgili saglik muayeneleri
2016 yili Eylul ayina kadar Asker Hastaneleri’'nde; bu
tarih itibariyle Asker Hastanelerinin Saglik Bakanli-
gr'na devredilmesi ile birlikte yetkilendiriimis Devlet
Hastaneleri’'nde yapilmaktadir.

Askerlik gagina gelmis yukumlilerin saglik yéninden
askerlige elverisli olup olmadiklari TSK SYY hikim-
lerine gore belirlenir. (2) Goz ile ilgili hastaliklar gérme
keskinligi seviyesini azaltan g6z kapagl hastaliklari
(2. Madde), Trahom ve diger skatrizan hastaliklar (3.
Madde), gozyasi kesesi hastaliklari (4. Madde), sasi-
lik ve nistagmuslar (5. Madde), 6n segment hastalik-
lari (6. Madde), refraksiyon kusurlari ve anizometro-
pik ambliyopi (7. Madde), renkli gérme bozukluklari
ve albinizm (8. Madde) ve arka segment hastaliklari,
g6zin anatomik butinlugunin bozulmasi ve glokom
(9. Madde) olmak tzere gruplandiriimistir.

Calismamizda Isparta Asker Hastanesi’'ne basvuran
askerlik cagindaki geng erkeklerde verilmis “Askerlige
Elverisli Degildir” kararlarinin etiyolojik degerlendir-
mesi ve hastalik gruplarinin TSK SYY’'ne gore dagi-
[Iminin belirlenmesi amaclanmistir.

Gerec ve Yontem

Tanimlayicl tipte planlanan bu calismada Isparta As-
ker Hastanesi'ne Ocak- 2012 — Ocak- 2014 tarihleri
arasinda askere alim muayenesi i¢cin basvuran 463
genc erkek hastanin dosyalar retrospektif olarak in-
celendi. Suleyman Demirel Universitesi Tip Fakiiltesi
Klinik Calismalar Etik Kurulu’ndan onay alindi.
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mily physicians and ophthalmologists. It is important
to know how to make a decision; common diseases
at this age and the specifications of TAF HCR as an
ophthalmologist.

Keywords: military service, examination, regulations

Tum olgularin demografik 6zellikleri, sikloplejik ref-
raksiyon degerleri, Snellen eseli ile en iyi diuzeltilmis
gérme keskinlikleri (EIDGK), biyomikroskopik ve fun-
doskopik muayeneleri ve hastaliklari kaydedildi.

Herediter fundus distrofileri tanisi i¢in fundus muaye-
ne bulgulari degerlendirildi. Retinitis pigmentosa tani-
si icin kemik korpuskuli pigmentasyonlar ve balmu-
mu optik disk gorinimu tani igin yeterli kabul edildi.
Duragan gece korligu, ambliyopi ve diger fundus dist-
rofisi hastalarinda elektrofizyolojik tetkiklerden (PVEP
- ERG - EOQG) faydalanildi.

Turk Silahli Kuvvetleri Saglik Yetenegi Yodnetmeligi
hiktumlerine gore “Askerlige Elverisli Degildir” karar
asagidaki durumlarda verilir; (2)

1. Diger goziin gérmesi ne olursa olsun bir gézde Ei-
DGK'ni Snellen eseli ile 0.2’nin altina diisirmis sekel
halinde bir gbz hastaligi olanlar

2. Her iki gbzde toplam EIDGK'ni Snellen eseli ile
10/10’un altina distrmus sekel halinde bir g6z hasta-
hgi olanlar

3. Gormesi ne olursa olsun gece korligu olanlar

4. Her iki gbzde toplam 14.00 diyoptri ve Ustu refrak-
siyon kusurlari

5. iki gbz arasi sferik esdeger (SE) farki 6.25 diyoptri
ve Ustl miyopi ile 4.25 diyoptri ve Ustl hipermetropi
Hastalar TSK SYY maddelerine uygun olarak grup-
landirildi ve sonrasinda gruplardaki hastaliklar alt bo-
[imlere ayrilarak incelendi.

Bulgular

Ocak - 2012 - Ocak - 2014 tarihleri arasinda Isparta
Asker Hastanesi’nde muayene edilen ve yasal korlik
tespit edilen 463 hasta calismaya dahil edildi. Hasta-
larin tamami erkek olup yas ortalamasi 22.14 + 3.45
(19-39) yildir.

Calismamizda askerlige elverissizlik karari neden-
leri icerisinde refraksiyon kusurlari ve anizometropik



ambliyopi ilk sirada yer almaktadir (236, %51.0). Ref-
raksiyon kusurlarini sirasi ile arka segment hastalik-
lar (100, %21.6) ve anatomik butiinligin bozuldugu
durumlar (fitizis bulbi — evisserasyon) (15, %3.2), 6n
segment hastaliklar (76, %16.4), 6n ve arka segmen-
tin birlikte tutuldugu hastahklar (17, %3.7), sasilik ve
nistagmus (14, %3.0) ve okuler albinizm (5, %1.1) ta-
kip etmektedir. Etiyolojik dagihm sekil-1'de gortlmek-
tedir.

Refraksiyon kusurlari icerisinde en sik miyopastig-
matizma (119, %50.4) goralirken ardindan sirasi ile
hipermetropik astigmatizma (63, %26.7), hipermetro-
pi (36, %15.3) ve miyopi (18, %7.6) etiyolojik faktor
olarak yer almaktadir. Bu hastalarin %23.7'si (n=56)
anizometropik ambliyopi ile askerlikten muaf tutulmus
olup 44 hastada (%78.6) hipermetropi ve hipermet-
ropik astigmatizma (+4.25 ve Uzeri SE farki nedeniy-
le) 12 hasta (%21.4) miyopi ve miyopik astigmatizma
(-6.25 ve Uzeri SE farki) saptanmistir.

Arka segment hastaliklari refraksiyon kusurlarinin ar-
dindan en sik ikinci askerlik muafiyeti sebebidir. Glo-
kom; TSK SYY’nde arka segment hastaliklari madde-
sinde ele alinmis olunmasi sebebiyle ¢alismamizda
da arka segment hastaliklari icerisinde gruplandiril-
mistir. Retinal hastaliklar icerisinde sirasi ile heredi-
ter fundus distrofileri (48, %41.4), retina dekolmani
(23, %19,8), makula dejenerasyonu ve makuler skar
(22, %19.0), optik sinir atrofisi (16, %13.8), glokom
(6, %5.2) ve retinal vaskilit ve tveitler (1, %0.9) yer
almaktadir.

DAGILIM

O SECHENT
HASTALIKLARI

[ ARHA SEGMENT
HASTALIKLARI

[ M VE ARKA SEGNENT
TUTULUMU
REFRAKSIYON KUSURLARI
WE ANIZOMETROPIK
AMBLIYOPI
ANATOMIK BUTONLOGCN

Okayel (Fiz,
EVISSERAS YOM)

W SASILIK ve NISTAGMUS

ALBINZM

Sekil 1:
Askerlige elverisizlik nedeni olan hastaliklarin grupla-
ra gore dagilimi

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

On segment hastaliklari bir diger etiyolojik faktor ola-
rak karsimiza ¢cikmakta olup konjenital katarakt ve ka-
tarakt cerrahisi sonrasi dusuk vizyon (40, %43.5) en
sik gorilen hastalikti. Keratokonus (23, %25.0), ne-
felyon ve lI6kom (15, %16,3) ve keratoplasti ameliyati
komplikasyonlari (9, %9,8) diger muafiyet nedenleri
olarak saptandi.

Okdler travmanin 6n ya da arka segmentin tutuldugu
hastalarin %33.6’sinda (n=95) hastaliga neden olan
temel faktor oldugu gérilirken bu hastalarin 11'inin
(%11.6) gdziinde anatomik bitinligin bozuldugu go-
ruldi. Hastalarin 5'inde fitizis bulbi izlenirken 6 has-
tanin goziine travma sonrasi evisserasyon yapildigi
saptandi.

Sasilik (sasiliga bagh ambliyopi) ve nistagmus as-
kerlikten muafiyet nedenlerinin %3’UnU olustururken
(n=14) ezotropyanin (8, %57.1) ekzotropyaya (4,
%28.6) gore daha sik oldugu géruldi. iki hastada
(%14.3) nistagmus tespit edildi.

Okdler albinizm nadir de olsa saptanirken (5, %1.1)
TSK SYY'nin goz kapagi hastaliklari, trahom ve goz-
yasli yollari hastaliklarini ilgilendiren maddelerinin as-
kerlikten muafiyete sebep olmadiklari géralda.

Tartisma

Askerlik hizmeti 20 yasini ge¢cmis Turkiye Cumhuri-
yeti vatandasi her erkek i¢in zorunlu tutulmus ve ilgili
kanun ile askere alim 6ncesi askerlik hizmeti yapma-
ya saglik agisindan uygunlugunun bir hekim raporu
ile belgelendiriimesi gerektigi hikme baglanmistir. (1)
Askere alim muayeneleri 2016 6ncesinde Askerlik su-
beleri ve Asker Hastaneleri tarafindan yapilirken 2016
yilinda yayinlanan Kanun Hikminde Kararname ge-
regi Aile Hekimleri ve Saglik Bakanlhgl hastaneleri
tarafindan yapiimaya baslanmistir. (3) Oncelikle bir
aile hekimi tarafindan degerlendirilen asker adaylari
gerekli géruldugu takdirde yetkilendirilmis Devlet Has-
tanesi'ne sevk edilmekte ve askerlik hizmeti yapama-
yacak saglik problemi olanlar saglik kurul raporlari ile
belgelendiriimektedir.

Calismamizda “Askerlige Elverisli Degildir” karari alan
asker adaylarinda gorilen en 6nemli etiyolojik etken
refraksiyon kusurlardir (TSK SYY Hastalik ve Arizalar
Listesi Madde 7). Refraksiyon kusurlari icerisinde en
sik miyopastigmatizma (119, %50.4) ve hipermetropik
astigmatizma (63, %26.7) gorilmektedir. Refraksiyon
kusurlari nedeniyle verilen kararlarda gorme keskin-
liginin 6nemi olmadigini akilda tutmak gerekir. Ref-
raksiyon kusurlarina gore askerlige elverislilik halini
belirleyen 7. madde ile karar verirken gérme keskinli-
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gi g6z onunde bulundurulmaz. (Gorme keskinligi her
iki gozde ayri ayri 10/10 olabilir.) Hastalarin refraktif
Olgumlerinin tam siklopleji yapildiktan sonra alinmis
olmasina da 6zellikle dikkat edilmistir. Calismamiza
benzer sekilde Durukan ve arkadaslarinin GATA Go6z
Hastaliklari AD binyesinde askerlije elverigsizlik se-
beplerini inceledikleri ¢calismalarinda refraksiyon ku-
surlari ilk sirada yer almig incelenen hastalarin 510°u
(%27.46) bu sebeple askerlik hizmetinden muaf tutul-
mustur. Takiben retina hastaliklar (% 26.23), okdler
travma (%22.56) 6n segment hastaliklar (%12.49)
ve sasilik (%6.68) deger nedenler olarak belirtiimistir.
Bu calismada goziin anatomik bélimlerine goére bir
gruplandirma yapilmis ve travma ayri bir grup olarak
sunulmustur. (4)

Refraksiyon kusurlari ve gece korliga disinda asker
adaylarinda askerlik hizmetinden muaf tutulmayi ge-
rektirecek dogumsal ya da sonradan gelismis sekel
halini almis biitiin géz hastaliklar igin ya EIDGK’nin
diger gozin goérmesine bakilmaksizin 0.1 ve altina
diismiis ya da iki gozde toplam EIDGK’nin 10/10 ve
altinda olmasi sarti aranir. Calismamizda hastalarin
%60.9'u (n=282) vizyon dusukligl nedeniyle; 181
hasta (%39.1) ise yuksek refraksiyon kusuru nedeniy-
le askerlik hizmetine alinmamistir.

Arka segment hastaliklari, gézin anatomik btinlu-
gunin bozulmasi ve glokom (TSK SYY Hastalik ve
Arizalar Listesi Madde 9) refraksiyon kusurlarinin ar-
dindan en sik ikinci askerlik muafiyeti sebebidir. Bu
hastaliklar i¢erisinde herediter fundus distrofileri (48,
%41.4) on planda yer almaktadir. Herediter fundus
distrofiler icerisinde en sik gorilen hastalik retinitis
pigmentosadir. Koylli ve arkadaslari calismalarinda
Bitlis ili ve cevresinde askerlik cagindaki geng erkek-
lerin yasal korlik ve siddetli gérme bozuklugu se-
beplerini arastirmislardir. Bu ¢alismada her iki gbzde
tespit edilen yasal korlik ve siddetli gérme bozuklu-
gunun en sik sebebi herediter fundus distrofileri iken
tek tarafli yasal korlik ve siddetli gérme bozukluguna
ise penetran g6z yaralanmalarinin neden oldugu bil-
dirilmigtir.(5)

On segment hastaliklari (TSK SYY Hastalik ve Ariza-
lar Listesi Madde 6) G¢uncu siklikta karsimiza ¢gikmak-
ta olup 6zellkle katarakt ve cerrahisi sonrasi gortlen
komplikasyonlar vizyonu dusirerek askerlik hizmeti-
ne engel olmaktadir. Saslilik ve nistagmus (TSK SYY
Hastalik ve Arizalar Listesi Madde 5) ile oklter albi-
nizm (TSK SYY Hastalik ve Arizalar Listesi Madde
8) daha nadir gorilen sebeplerdir. Diger maddelerde
yer alan g6z kapagi hastaliklar (TSK SYY Hastalik
ve Arizalar Listesi Madde 2) ve gbzyasl yollari has-
taliklari (TSK SYY Hastalik ve Arizalar Listesi Madde
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4) vizyon dusuklugu yapmamasi nedeniyle, trahom
ve diger skatrisyel hastaliklar (TSK SYY Hastalik ve
Arizalar Listesi Madde 3) ise artik Ulkemizde goril-
memesi sebebiyle etiyolojik faktér olarak siniflandi-
riimamistir. Erdogan ve arkadaslarinin 2006 yilinda
yaptiklari bir diger calismada askerlige elverissizlik
nedenleri 6n segment hastaliklart (%59.94), arka
segment hastaliklari (%21.35), g6zin anatomik bu-
tunligunin bozuldugu durumlar (%11.86) ve digerleri
(%6.85) olarak gruplandiriimis, refraksiyon kusurlari-
nin 6n segment hastaliklari icerisinde en dnemli faktor
oldugu belirtilmistir. (6) Gokmen tarafindan 2017 yilin-
da Van bdlgesinde yapilan bir calismada askerlige el-
verisli bulunmayan adaylarin gérme engeli nedenleri
incelenmis ve hastalarin %20.3'inde anizometropik
ambliyopi etken olarak gdsterilmistir. (7)

Askerlik muayenelerinin 6zellikle sivil aile hekimleri ve
g0z hekimleri igin yeni bir uygulama olmasi birtakim
zorluklari ve hatalar beraberinde getirmektedir. Gz
hekimleri olarak muayene ettigimiz asker adaylarinda
karar vermek ve TSK SYY’ne uygun olarak rapor ya-
zabilmek icin mevzuatlar ile birlikte asker alim muaye-
nelerinde sik karsilasilan hastaliklari bilmek énem arz
etmektedir. Calismamizda askerlik cagindaki genc er-
kek populasyonda “Askerlie Elverissizlik” nedenleri
TSK SYY maddelerine uygun olarak siniflandiriimis
ve alt gruplar halinde incelenmistir. Bu yonu ile lita-
retirde mevcut ilk ¢calisma olup g6z hekimlerine yol
gOsterici olacaktir.
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Oz

Amacg

Calismamizda konvansiyonel ekokardiyografi ile kalp
fonksiyonlari normal bulunan Duchenne Muskiler
Distrofili (DMD) hastalarin miyokard fonksiyonlarinin
pulse wave doku doppler goriintileme (PWDDG) ve
strain/strain rate (S/SR) ekokardiyografi araciligiyla
Olctulmesi ve kontrol grubu ile karsilastiriimasi amag-
landi.

Gerec¢ ve Yontem

Bu calismada; ortalama yasi 85.2 + 38.4 ay olan 32
DMD’li erkek hasta ve 89 + 38.9 ay olan 31 saglikh
cocuk degerlendirildi. Demografik 6zellikler olgular ve
kontrol grubunda degerlendirildi. Cinsiyet, yas, vicut
kitle indeksi, konvansiyonel ekokardiyografi verileri,
pulse wave doku Doppler géruntileme (PW-TDI) ve-
rileri ve iki boyutlu (2D) longitudinal strain (LS) / lon-
gitudinal strain rate (LSR) ekokardiyografi degerleri
karsilastirldi.

Bulgular

Hasta ve kontrol gruplar arasinda kalp hizi bakimin-
dan istatistiksel olarak anlamli fark saptandi (p<0.001)
ve DMD’li grupta kalp hizi daha yuksekti. Ventrikiler
septumda bazal 6l¢ciimlerinde Em, S amplitidd, izovo-
Itimetrik relaksasyon zamani (IVRZ), miyokard perfor-
mans indeksi (MPIi) bakimindan istatistiksel yonden
anlamli fark saptanirken (p<0.05), sol ventriki serbest
duvar bazalindeki 6lgcimlerde de Em, S amplitidi ve
IVRZ bakimindan istatistiksel ydnden anlamli fark bu-
lundu (p<0.05). Sol ventrikilin serbest duvar baza-
lindeki strain ve strain rate degerlerinde DMD’ligrup
ve kontrol grubu arasinda istatistiki yonden anlamh
fark saptandi (p<0.001). Yapilan apikal dort bosluk
pozisyondaki global strain degerlerinde DMD’li grup
ve kontrol grubu arasinda istatistiki yonden anlamh
fark saptandi ( p<0,001).

Sonug
Transtorasik ekokardiyografide normal aralik igin-
de sol ventrikil sistolik fonksiyon saptanan DMD’li
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asemptomatik hastalarda kontrol grubu ile karsilasti-
rildiginda sol ventrikul anterolateral duvarinda LS ve
LSR degerleri anlamli olarak dusuk bulundu.

Anahtar Kelimeler: Longitudinal strain, longitudinal
strain rate, Duchenne muskuler distrofi

Abstract

Objective

The goal of our study was to detect the left ventricu-
lar functions of duchenne muscular dystrophy (DMD)
patients using, pulsed-wave tissue Doppler imaging
(PW-TDI, longitudinal strain (LS) and longitudinal
strain rate (LSR) echocardiography who had normal
left ventricular functions in standart echocardiograp-
hy before, and to match them with the results of the
control group.

Material and Methods

in this study compared 32 male patients with DMD
whose mean age was 85.2 + 38.4 months were matc-
hed with 31 healthy males whose mean age was 89.0
+ 38.9 months. The following demographic features
were evaluated in both DMD patients and controls:
gender, age, body mass index, standard echocardiog-
raphy parameters, pulsed-wave tissue Doppler ima-
ging (PW-TDI) findings, and two-dimensional (2D) LS/
LSR echocardiography measurements.

Introduction

Duchenne muscular dystrophy (DMD), the most com-
mon neuromuscular hereditary disease, affects all
peoples and ethnic groups, and has a prevalence of
1 in 3600 live-born infants. Its mode of inheritance is
X-linked recessive. The associated gene is located at
the Xp21 locus on the X chromosome, and is one of
the largest genes described so far (1).

In DMD patients, the most important cause of mor-
bidity and mortality is the involvement of respiratory
and heart muscles (1). Evaluation of left ventricular
function in DMD with cardiac involvement is of critical
importance for diagnosis, treatment, and prognosis.
In spite of the presence of many related studies in the
literature, the search for the most optimal assessment
method still continues. The most commonly used im-
aging modality for the assesment of myocardial func-
tion is echocardiography, and the most commonly
evaluated parameter is the ejection fraction (EF) (2).
However, measurement of EF is subjective, and its
value is limited due to poor reflection of the global
characteristics of the heart by EF.
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Results

Asymptomatic boys with DMD were established to
have high heart rate (p<0.001). In the calculations
performed from the base of the ventricular septum,
statistically significant differences were determined
between the Em, S amplitude and isovolumetric re-
laxation time (IVRT), myocard performance index
(MPI) values of the two groups (p<0.05). In the me-
asurements made from the base of the left ventricu-
lar free wall, Em, S amplitude and IVRT, MPI values
were demonstrated to be more considerably different
(p<0.05). The results of the LS and LSR measure-
ments done from the base of the left ventricular free
wall were considerably different between DMD and
control group (p<0.001), and in the global strain me-
asurement performed from the four chamber apical
position, considerable distinction was noted between
the two groups (p<0.001).

Conclusion

In patients with DMD in whom standart echocardiog-
raphy had assesed left ventricular systolic function
within the normal range showed significantly lower
LS and LSR values at the left ventricular anterolateral
wall compared with the control group.

Keywords: Longitudinal strain, longitudinal strain
rate, duchenne muscular dystrophy,

On the other hand, tissue Doppler imaging (TDI) is a
more sensitive technique than EF measurement, but
its inability to distinguish between active and passive
movements of cardiac contraction may be problem-
atic. However, some emerging techniques like longi-
tudinal strain (LS) and longitudinal strain-rate (LSR)
echocardiography may enable the evaluation of glob-
al and regional left ventricular myocardial systolic and
diastolic functions (3,4). Our study purposed to asses
the role LS and LSR echocardiography in the assess-
ment of left ventricular functions in patients with DMD.

Material and Methods

A total of 32 patients (ages, 3—-12 years) were select-
ed from among the patients diagnosed with DMD who
met the study criteria and were being followed in the
Pediatric Cardiology and Neurology Departments of
Dr. Sami Ulus Obstetrics, Gynecology, and Pediatric
Health and Disease Training and Research Hospital,
Ankara, Turkey. A total of 31 healthy children (ages,
3-12 years) who had been referred to our clinic for
evaluation of a murmur and had no cardiac disease



were contained our study as controls. Control and
DMD grups gave written informed consent and local
Ethics Commitee approved the study protocol. The
study was approved by the Local Ethics Committee
of the Institutional Review Board (approval number:
29-27.03.2012).

The following demographic characteristics were eval-
uated in both patients and controls: gender, age, body
mass index, standard echocardiography parameters,
pulsed-wave tissue Doppler imaging (PW-TDI) find-
ings, and two-dimensional (2D) LS/LSR echocardiog-
raphy measurements.

All echocardiographic examinations were performed
by the same investigator to prevent from interobserv-
er variability. For all of the study patients, the echocar-
diographic recordings were participated by monitoring
DIl derivation with an IE 33 echocardiograph (S5-1
probe, IE33, Philips, Andover, MA, USA) in the back-
to-top or left lateral decubitus position by the same
pediatric cardiologist. The myocardial function of the
patients was assesed using conventional echocardi-
ography (m-Mode echocardiography parasternal long
axis), PW-TDI, and LS and LSR echocardiography.

Left ventricular dimensions and out flow tracts were
evaluated in M-mode with 2D color Doppler echo-
cardiography and LS/LSR echocardiography. Left
ventricular asssesments were done according to the
suggestions of the American Society of Echocardiog-

raphy (2).

The records that showed the best examples and high-
est amplitude signals with color tissue Doppler echo-
cardiography were evaluated. Left ventricular imag-
es for color tissue Doppler were gained in the apical
4-chamber view. It were adjusted as the Nyquist limit
is at interval of -20 cm/s to +20 cm/s, and high frame
rates are bigger than 100 frames/s. The sample vol-
umes were taken from the basal segments of the sep-
tum and the left ventricular free wall by color tissue
Doppler echocardiography. The following parameters
were evaluated with color-coded tissue Doppler: S,
Am, and Em waves; ejection time (ET); isovolumetric
contraction time (IVCT); and isovolumetric relaxation
time (IVRT). The myocardial performance index (MPI)
was calculated as follows: MPI = IVCT + IVRT/ET.

Apical four-chamber images were recorded, and the
data were analyzed. Measurements were obtained for
LS/LSR echocardiography. The electrocardiography
records included five consecutive cardiac cycles. The
33 iE device and speckle-tracking echocardiography
software (QLAB version 6.0, TMQ; Philips Medical
Systems) automatically calculated the LS and LSR
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of the myocardial tissue after the endocardial borders
were manually identified. From the apical four-cham-
ber view, the LS and LSR of the basal aspect of the
anterolateral left ventricular wall and the left ventricu-
lar global strain were determined.

Statistical Analysis

Statistical analysis was performed using SPSS (ver-
sion 16.0 for Windows; SPSS, Inc., Chicago, IL). The
data are given as means + standard deviation. Stu-
dent’s t-test was used to compare normally distributed
parameters between groups. Values of p < 0.05 point
out statistical significance.

Results

A group of 32 male patients with DMD (ages, 3-12
years) constituted the patient group, and 31 male con-
trols with normal EF (ages, 3—12 years) constituted the
control group. Demographic data, echocardiographic
measurements, and heart rates are given in Table
1. The mean ages in the patient and control groups
were 85.2 + 38.4 months (range, 36—144 months) and
89 + 38.9 months (range, 36—144 months). The EF,
shortening fraction (SF), heart rate, and end-diastolic
diameter of the left ventricular posterior wall differed
significantly between the patient and control groups
(p < 0.05). However, no statistically considerable dif-
ferences were found in The interventricular septum
end-diastolic diameter, left ventricular end-systolic
diameter (LVESD), left ventricular end-diastolic diam-
eter (LVEDD), and left ventricular mass index were
not considerably different between the two groups (p
> 0.05).

Pulse-wave Tissue Doppler Measurements

Pulse-wave tissue Doppler imaging was performed in
the apical 4-chamber view by placing the cursor at the
baseline of the interventricular septum and left ven-
tricular free wall with electrocardiography. Em, Am,
E/A, S, ET, IVRT, IVCT, and MPI were measured. The
PW-TDI measurements are given in Table 2. Among
the measurements taken at the base of the interven-
tricular septum, the following showed significant dif-
ferences (p < 0.05) between the patient versus control
groups: Em (10.7 £ 1.39 vs. 12.5 £ 1.8 cm/s), S (6.79
+0.84 vs. 7.6 £ 1 cm/s), amplitude and IVRT (55.6 +
11.9 vs. 49 + 8.57 m/s), and MPI (0.46 = 0.08 vs. 0.42
+ 0.06). There was no significant difference in Am, ET,
E/A, or IVCT (p > 0.05) between the groups. Among
the measurements taken at the base of the left ven-
tricular free wall, the following were significantly dif-
ferent between the patient versus control groups: E
(142+23vs.15.7+22cm/s),S(7+1vs. 7.8+x1.1
cm/s), and amplitude and IVRT (58.7 + 11.5 vs. 50.9
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+ 9.8 m/s) (p < 0.05). Values for A, ET, E/A, IVCT, and
MPI did not differ significantly between the two groups
(p > 0.05).

LS and LSR Measurements

Five or more consecutive heart cycles were recorded
by electrocardiography in the apical 4-chamber view.
The global LS and LSR were measured at the base

Duchenne Muscular Dystrophy, Strain and Strain Rate

of the left ventricular free wall. Values for LS (-14.5 +
4.7 vs. -27.3 £ 6.5) and LSR (-0.24 + 0.5 vs. -0.83
0.27) at the base of the left ventricular free wall dif-
fered considerably between the patient versus control
groups (p < 0.001) (Table IIl). Global strain in the api-
cal four-chamber position (-13.7 £ 2.8 vs. -18.8 £ 2.3)
also differed significantly between the two groups (p <
0.001) (Table 3).

Table 1 Demographic Data, Echocardiographic Measurements, And Heart Rates

‘ Patient (N=32) ‘ Control (N=31) ‘ P value
Demographiccharacteristics
Meanage months | 85.2+ 38.4 89+ 38.9 0.69
Body weight (ka) 24.4+6.8 28.9+13.3 0.06
Height (cm) 116 + 10,8 125+22.4 0.06
Echocardiographic measurements and heart rate
EF (%) 70.9 £5,5 76.5+ 5.85 0.0001
SF (%) 39.7+5.2 448+ 5.8 0.0001
EDDLVPW (mm) 4.4+ 0.8 5.5%1.2 0.06
IVSEDD (mm) 4+0.8 5.9+1.4 0.01
LVESD (mm) 20.9+3.7 19.744.1 0.21
LVEDD (mm) 34.7+5 35+5.4 0.82
HR /dk 99.1+8.6 86.1+7.6 0.0001
LVMI Gr/m2 | 103.6+35.7 111.8+29.5 0.08

EF: ejection fraction, SF: shortening fraction, EDDLVPW: end-diastolic diameter of the left ventricular posterior wall,
IVSEDD: interventricular septum end-diastolic diameter, LVESD: left ventricular end-systolic diameter,
LVEDD: left ventricular end-diastolic diameter, HR: Heart rate, LVMI: left ventricular mass index

Comparison Of PW-TDI Results Between The Patient And Control Groups

PW-TDI Patient (N = 32) | Control (N=31) (P Patient (N =32) | Control (N=31) P
SB SB LVB LVB

E (cm/sn) 10.7£1.39 12.5+1.8 0.0001 | 14.2+2.3 15.742.2 0.01
A (cm/sn) 5.7+¥1.3 6.3+1,6 0.09 7.0£1.2 7.3£1.37 0.36
ET (m/sn) 234.5+16,4 235.2+22 0.88 237.4%15.2 238.3+26 0.85
E/A 1.94+0.43 2.03+0.35 0.39 2.03+0.36 2.17+0.32 0.13
S (cm/sn) 6.79+0.84 7.6x1 0.001 | 7#1 7.8+1.1 0.001
IVRT (m/sn) 55.6+11.9 49+8.57 0.01 58.7+11.5 50.9+9.8 0.004
IVCT (m/sn) 55.9+10.2 51.6+8.7 0.07 58.7+12.7 54.2+9,8 0.12
MPI 0.46+0.08 0.42+0.06 0.03 0.48+0.1 0.44+0.08 0.10

PW-TDI: pulse-wave tissue Doppler imaging,|VRT: isovolumetric relaxation time,

IVCT: isovolumetric contraction time, MPl:myocardial performance index, SB: septum basal, LVB:
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Comparison Of S And SR Between The Patient And Control Groups

Patient (N = 32) Control (N = 31) P
LVBLS -14.5+4.7 -27.3%6,5 0.0001
GLOBS -13.7+2.8 -18.8+2.3 0.0001
LVBLSR -0.24+0.5 -0.83+0.27 0.0001

LVBLS: left ventricular basolateral of free wall strain, GLOBS: global strain,

LVBLSR: left ventricular basolateral of free wall strain rate

Discussion

DMD, the most common neuromuscular hereditary
disease, affects all peoples and ethnic groups, and
is inherited as an X-linked recessive trait. The abnor-
mal gene is located at the Xp21 locus on the X chro-
mosome (1). In addition to skeletal muscle, this dis-
ease can involve the respiratory and heart muscles,
accounting for the morbidity and mortality among
patients with this illness. Although myocardial involve-
ment can be subclinical, cardiomyopathy (CMP) and
heart failure can develop.

Determination of myocardial function in DMD patients
with heart involvement is critical for diagnosis, treat-
ment, and prognosis, but the most appropriate meth-
od is still under debate. Measurement of the EF is not
sufficient because it is subjective and of limited value,
due to the global assessment of the heart. The EF is
preserved in the early stages of DMD, and respons-
es to treatment are better during this time. However,
occult systolic dysfunction is reportedly present in this
stage (5,6). Despite the preserved EF and SF in pa-
tients with DMD in this study, there were considera-
ble differences in LS and LSR between patients and
controls; thus, occult systolic dysfunction was thought
to be present. Tissue Doppler imaging is a more sen-
sitive method than EF measurement. However, the
inability to distinguish between active and passive
movements of heart contraction is problematic. LS
and LSR echocardiography is an emerging technique
that allows for the assessment of global and regional
myocardial systolic and diastolic functions ( 3,4).

In the present study, the patient and control groups
had similar ages, body weights, and heights, and the
EF and SF were within the normal ranges in both
groups. Nevertheless, these measurements differed
significantly between the DMD and controls. In pre-
vious reports, patients with an SF >28% have been
considered to be normal (5-7) In addition, significant

differences weren't found between patients and con-
trols in terms of EF and SF in these studies (5-11).
In a study by Mori et al.(10), PW-TDI was com-
pared with the conventional method in 14 patients
with DMD. Mertens et al. (8), studied 32 patients with
DMD, aged 3-12 years, and compared the anterolat-
eral left ventricular anterolateral wall LS and LSR ob-
tained by PW-TDI with those obtained by the conven-
tional method. This latter study was consistent with
our study in terms of the number and ages of patients
and the results.

In the literature, 1t was shown in only one study that
significant differences were found in EF and SF be-
tween patients and controls (11). In the present study
because the EF and SF were within the normal rang-
es in all groups, the significant differences between
the patient and control groups were not considered
to be important. Notably, we had already targeted
the examination to patients with asymptomatic DMD
and normal EF/SF values. LVESD and LVEDD did
not differ considerably between the DMD and con-
trols. These results indicate that dilated CMP had not
yet developed in our patients. The posterobasal and
lateral anterior walls of the left ventricle have been
reported as the areas that are first affected and first
to show the development of fibrosis in patients with
DMD; however, these areas are not initially affected
homogeneously (12-14). In our study, left ventricular
end-diastolic diameter of the left ventricular posterior
wall (EDDLVPW) did not differ considerably between
the patient and control groups. This finding may be
important in terms of showing that fibrosis had begun
in the early stages, when patients were asymptomat-
ic. In other studies comparing EDDLVPW between
patient and control groups, lower values were meas-
ured in the patient group, but the differences were not
significant (5-11).

Sinus tachycardia is the first electrocardiographic find-
ing in patients with DMD. This is because fibrosis and
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fat accumulation affect the transmission system of the
heart, especially the sinoatrial node (15). In addition,
autonomic dysfunction in these patients contributes to
tachycardia (16). The elevation of circulating catecho-
lamines and sympathetic hyperactivity in DMD pa-
tients are due to autonomic dysfunction (1-17). In the
present study, heart rate differed significantly between
the patient and control groups. No arrhythmia other
than sinus tachycardia was detected in our study. The
heart rate decreased with age in the control group but
not in the patient group. One previous study demon-
strated a correlation between heart rate and cardiac
dysfunction, and the heart rates of patients who were
followed for 5 years increased with the development
of CMP (7). Left ventricular dysfunction is thought to
be aggravated in this condition. Thus, beta-blockers
have been used in treatment (18,19).

TDI is a more sensitive method than EF measure-
ment, but the inability to distinguish between ac-
tive and passive movements of heart contraction is
problematic. Moreover, as in all Doppler methods,
the PWDD method is dependent on the angle. In
patients with DMD, TDI may indicate diastolic dys-
function but not systolic dysfunction. Markham et al.
(5), studied 26 patients with DMD, aged 5-14 years,
with no CMP and normal EF and SF values; they re-
ported significant differences in the A wave, E wave,
E/A ratio, IVRT, and S wave between the patient and
control groups. In the present study, the E wave, S
wave, and IVRT were measured from the basal sep-
tum and basal aspect of the left ventricular free wall,
and MPI was measured from the base of the septum.
All of these measurements differed significantly be-
tween the DMD and control groups. This is generally
consistent with previous reports (7,12,16,20). The A
wave, E/Aratio, ES, and MPI measured from the base
of the left ventricular free wall showed no consider-
able differences between the two groups, in agree-
ment with the findings of Mertens et al. (8) and Mori et
al.(10), but incompatible with others’ results.

Despite its broad range of applications, TDI has some
limitations. The main limitation is that the measured
rate of the target myocardial segment is affected by
the movement of the adjacent myocardial segments
and the rotational movement of the heart. New meth-
ods such as S and SR attempt to be overcome this
limitation. TDI also has insufficient quality to evaluate
the PWDD because the apex of the heart is partly still.
Ultrasound waves are required for the adjustment par-
allel to myocardial motion, which sometimes makes it
difficult to utilize this method. In addition, because of
the dependence of this method on the angle, the eval-
uation of movements along the long and short axes
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of the heart is not possible (4,17,20,21). Because
conflicting results have been published, more reliable
methods have been researched, and S and SR have
been used for this purpose in recent years.

In recent years, cardiological treatment of patients
with DMD has begun after the development of CMP.
Treatment only slows the progression of CMP and
cannot prolong the life of patients. CMP usually be-
gins after the age of 12 years and affects more than
90% of patients with DMD after the age of 18 years
(12). In recent years, it has been demonstrated that
occult systolic and diastolic dysfunction in patients
with DMD may develop in the early period and that
early treatment can significantly delay the develop-
ment of dilated CMP. Moreover, early treatment can
extend the survival time of affected patients (22,24)
Hitoko et al. (25), started treatment with beta-blockers
and ACE inhibitors in 40 asymptomatic patients, and
none had died by the end of a 10.9-year follow-up. For
these reasons, new methods of treatment for occult
systolic and diastolic dysfunction in the asymptomat-
ic period of DMD have been explored. Based on the
results obtained thus far, LS and LSR measurements
have been determined to be one of the most reliable
methods.

In the majority of studies on LS and LSR measure-
ments in groups with DMD, the left ventricular pos-
terior wall has been used. (6,8,11) Hitoko et al. (25),
studied 13 patients with DMD, reported significant dif-
ferences in S and SR between patients and controls .
Giatrikos et al. (9), studied only SR. The present study
used S and SR of the base of the left ventricular free
wall and the apical four-chamber global strain values.
Significant differences in LVBLS, LVBLSR, and global
strain were detected between the patient and control
groups. Mertens et al. (8) reported significant differ-
ences in the values of the base of the left ventricular
free wall, apical and midlateral strain, and strain rates
between patient and controls. Different from our study,
the midlateral and apical regions were also studied.
Mertens et al.(8), and Spurney et al. (26), measured
the midlateral left ventricular free wall S and SR in
mice with DMD and found significant differences com-
pared with the control group. Recent reports showed
the importance of basal longitudinal strain in aortic
stenosis and tachycardia induced cardiomyopathy.
Decreased basal longitudinal strain is a considerable
predictor of future aortic valve surgery, in asympto-
matic patients with aortic stenosis. Decreased basal
longitudinal strain is also a predictor of future recovery
in groups with tachycardia. The basal function has an
important role of left ventricular function (27).



Our patients were asymptomatic, with normal EF and
SF values. An abnormal S/SR measurement is impor-
tant to show occult myocardial damage. In this way,
patients are presented the opportunity to start treat-
ment early. LS and LSR echocardiography is more
sensitive and specific than conventional echocardiog-
raphy and TDI evaluation. However, few studies have
been conducted in patients with DMD.

Limitations of our study included the limited case
and the relatively wide age range of DMD group. Our
study only one pediatric cardiologist studied the echo-
cardiographic parameters but we did not measure in-
traobserver variabilities.

In summary, asymptomatic patients with DMD in
whom conventional echocardiography had detect-
ed left ventricular systolic function within the normal
range showed significantly lower LS and LSR values
at the left ventricular anterolateral wall compared with
the control group. Based on these results, we believe
that the identification of subclinical dysfunction using
echocardiographic methods such as LS/LSR meas-
urements in addition to conventional methods will be
beneficial in terms of treatment timing and follow-up
in these patients.
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Oz

Amac

Kariyer, genel anlamiyla secilen bir is hattinda iler-
lemek ve bunun sonucunda sorumluluk dstlenmek,
statl kazanmak ve sayginlik elde etmek anlamini
tasimaktadir. Bir kisinin is yasantisindaki aktivite,
sorumluluk, tutum ve davranislarinin gelisimidir. Tip
fakdltesi 6grencilerini mezuniyet sonrasi temel, dahili
ve cerrahi bilimler alanlarinda farkli diizey ve statlide
kariyer olanaklari beklemektedir. Bu ¢alismada Tip
Fakultesi son sinif égrencilerinin kariyer tercihlerinin
ne oldugu ve bu tercihlerini etkileyen faktorlerin belir-
lenmesi amaglanmaktadir.

Gerec ve Yontem

Calismada karma arastirma yontemi ve tamamla-
yicilik deseni kullanilmistir. Nicel ve nitel veriler es
zamanli toplanmis ve bir yéntemden elde edilen bul-
gularin detaylandiriimasi, sunulmasi, artirilmasi ve
acikliga kavusturulmasinda diger yéntemin sonugla-
ri kullaniimistir. Veri toplama araci olarak odak grup
gorismeleri ve kariyer tercih anketi kullaniimistir. Ya-
pilan odak grup gortusmeleri icerik ¢ozimlemesi ile
analiz edilmistir. Transkriptleri ¢ikarildiktan sonra kod-
lanip, kategorize edilmistir. Veri analizinde tanimlayici
istatistikler ve Fisher’s Exact Test kullaniimistir.

Bulgular

Calismaya katilanlarin %60.9'u (n=28) kadin, genel
yas ortalamasi 24.4 (+1.9) idi. Ogrencilerin %66.7’si
(n=30) mezuniyet sonrasinda dahili, %28.9'u (n=13)
cerrahi, %4.4’'0 (n=2) temel tip bilimlerini se¢meyi
planhyordu. Hicbir 6grenci meslek hayatina pratisyen
hekim olarak devam etmek istemiyordu. Ogrencilerin
%384.8’i mezuniyet sonrasinda “kamu hastanelerinde”
calismak istediklerini ifade etti. “Yasam tarzi esnekli-
gi” ve “Kabul edilebilir calisma saatleri” kariyer tercihi-
ni en ¢ok etkiledigi ifade edilen faktorlerdendi. Kariyer
tercihini en az etkiledigi ifade edilen faktérler ise “aile
istegi” ve “surekli mesleki gelisim igin zaman ve para
harcama zorunlulugu” ile “toplum tarafindan algilanan
statll” idi. Odak grup goérismelerinden “ilgi, yetenek,
para, sayginlk statli, kabul edilebilir ve yoénetilebilir
calisma kosullari, dar ve odaklanmis ve genel uygu-
lama alani, Tipta Uzmanlik Sinavi (TUS)'ndan alinan
puan, mesleki tatmin, hastalar ve hasta yakinlari ile
iliskiler, etik iligkiler, yurtdisi olanaklar ve kariyer da-
nismanligl” etkileyen faktorler olarak belirlenmistir.
Sonug¢

Ogrencilerin kariyer planlamalarini yetenek ve ilgi
alanlarina gore yapabilmelerini desteklemek ve sag-
lik alaninda dengeli bir hizmet dagilimi saglamak igin,
¢alisma kosullarinin diizenlenmesi yaninda, mezuni-
yet 6ncesi egitimde olumlu rol modellerinin varligi ve
kariyer danismanhgi énem kazanmaktadir.
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Anahtar Kelimeler: Tip Egitimi, Kariyer, Kariyer Tercihi
Abstract

Objective

A career, in general, is to show progress in a pro-
fession and, taking responsibility, gaining status and
dignity. It is the development of activity, responsibility,
attitude and behaviour of a person in professional life.
Career opportunities at different levels in fundamen-
tal, internal and surgical sciences are awaiting Me-
dical students after graduation. In this study, we aim
to determine the career preferences of the last year
students in the Faculty of Medicine and to determine
the factors that affect these preferences.

Materials and Methods

Mixed research method and complementarity pattern
were used in the study. Quantitative and qualitative
data were collected simultaneously and the results
of the other method were used to elaborate, present,
increase and clarify the findings obtained from the ot-
her method. Focus group interviews and career pre-
ference questionnaire were used as data collection
tools. The focus group interviews were analysed with
content analysis. Interview transcripts were coded
and categorised afterwards. Descriptive statistics and
Fisher's Exact Test were used in data analysis.

Results
Of the participants, 60.9% (n = 28) were female and

Giris

Kariyer, genel anlamiyla secilen bir is hattinda ilerle-
mek ve bunun sonucunda sorumluluk Ustlenmek, statu
kazanmak ve sayginlik elde etmek anlamini tagimak-
tadir. Bir kisinin is yasantisindaki aktivite, sorumluluk,
tutum ve davranislarinin gelisimidir (1). Kavram; bilgi,
beceri ve yetenegini gelistirmek ve ayni kademedeki
farkli islere yonelmek igin yatay bir ilerleme gosteren
calisanlari da kapsamaktadir (2, 3). Kariyer tercihleri
bireyin kendi icin 6ngdrdiigl olmazsa olmazlari iceren
ve basarili bir kariyer icin nelerin gerektigi yolundaki
temel dusunceleridir. Yetenek, ihtiyaclar ve kigisel de-
gerlerin algilamasina bagh olarak kariyer belirlenir (4).
Kariyer, uzun soluklu bir yolculuktur ve secimini yapar-
ken aslinda hayatimizi nasil gecirecegimizin karari ve-
rilmektedir. “Gunumizin en az Ugte birini nerede, ne
yaparak gegcirecegiz? Bu bizi mutlu edecek mi? Kim-
lerle birlikte calisacagiz? Seyahatlerimiz olacak mi?
Ailemiz ile ne kadar vakit gecirme sansimiz olacak?
Kalabalik bir aile istiyorsak, isimiz bu aileye bakacak
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the mean age was 24.4 (x 1.9). Of the students,
66.7% (n = 30) planned to study in internal medicine
after graduation, 28.9% (n = 13) in surgical medicine
sciences, and 4.4% (n = 2) in fundamental science.
None of the students wanted to continue their career
as a general practitioner. Eighty-four per cent of the
students stated that they want to work in public hos-
pitals after graduation. “Lifestyle flexibility” and “ac-
ceptable working hours” were the factors that affected
the career preference most. The factors that had the
least impact on career choice were “family influence”,
“necessity to spend time and money for continuous
professional development” and “community perceived
status”. Interest, ability, money, dignity, status, accep-
table and manageable working conditions, narrow
and focused and general area of application, score
from medical specialty exam (TUS), professional sa-
tisfaction, relationships with patients and their relati-
ves, ethical relations, international opportunities and
career counselling, were determined as factors from
focus group interviews, affecting career choice.

Conclusions

In order to support students' ability to make career
planning according to their abilities and interests, and
to ensure a balanced service distribution in the health
field, besides the regulation of working conditions, the
presence of positive role models and career counsel-
ling are gaining importance.

Keywords: Medical education, Career, Career choice

olanaklar bize sunacak mi? Hatta isimizin sehir disi,
yurt disi gorevler gerektirdigi durumlarda nerede yasa-
yacagiz?” gibi sorularin cevaplari kariyer tercihlerimizi
etkileyen faktorler arasindadir.

Kariyer tercihi yaparken bireyin deger yargilari, ilgi ve
inanclari ve kisisel dzelliklerinin de etkili oldugu alan
yazinda bildiriimektedir (5). Ote yandan sosyoekono-
mik durum ve aile etkisi gibi faktdrlerin de ulkeler ve
kaltarler arasi farklilik gostermekle birlikte etkili oldu-
gu bildiriimektedir (6). Paa ve McWhirter (2000) kari-
yer seciminde bireyin algilarinin belirleyici oldugunu,
“sans” faktorini belirleyici olarak algilayan kimi 6gren-
cilerin kariyer tercihini ciddi bir planlama ve mesleklere
iliskin kapsamli bir arastirma yapmak yerine tamamen
sansa biraktiklarini ifade etmektedirler (7). Kariyer se-
ciminde etkili faktorler “i¢sel, dissal ve kisilerarasi fak-
torler” veya “ gecmis, kisisel ve cevresel degiskenler”
olarak modellenebilir. i¢sel faktorler bireyin kendi ile
ilgili, digsal faktorler kendi disindaki etmenleri, kisiler
arasi faktorler ise aile, arkadas cevresi gibi sosyal et-
kilesimleri ifade etmektedir. Bireyin ge¢misi anlaminda



cinsiyet, sosyoekonomik durum, yas gibi degiskenler
ifade edilmektedir. Kariyer tercihinin; bireyin ge¢misi
ile sahip oldugu kisisel ve ¢cevresel degiskenler arasin-
daki karmasik etkilesim surecinin sonucu oldugu 6ne
surtlmektedir (5).

Tip Fakultesi alti yillik bir egitim sirecinin sonunda “tip
doktoru” tnvani ile mezun olunan bir okuldur. Mezun-
lar; “pratisyen hekim/aile hekimi” olarak birinci veya
ikinci basamak saghk kurum ve kuruluslarinda mes-
leklerini surdurebilecekleri gibi Tipta Uzmanhk Sinavi
(TUS), Doktora (PhD) programlari sinavlarina girerek
ust ihtisas, yan dal uzmanhgi gibi olanaklar ile kariyer-
lerine devam edebilirler (8). Bu sinavlara girerek kari-
yerlerine devam eden mezunlar temel, d&hili ve cerra-
hi tip bilimleri alanlarinda ¢alismak tGizere uzmanlasma
olanagina sahiptirler.

Saglik istatistikleri Yiligi (SiY) 2017 verilerine gére
Turkiye'de her 100.000 kisiye 186 hekim dusmek-
te ve llkemiz Ekonomik Kalkinma ve isbirligi Orgiitii
(OECD) Uulkeleri arasinda son sirada yer almakta-
dir. 2002 yilinda 45.457 olan uzman hekim sayisi,
2017'de 80.951'e yiikselirken, pratisyen hekim sayisi
30.900'den 44.649'a ¢cikmistir (9).

Tip fakultesi 6grencilerinin kariyer tercihlerini etkileyen
faktorlerin anlasiimasi, ¢alisma alanlarini 6zendirmek
amaclyla yapilmasi gerekenlerin tespit edilmesine
olanak sunar. Messinger ve arkadaslari calismala-
rinda tip 6grencilerinin ilgilerini ve kariyer tercihlerini
belirledikleri sonuglari, politika yapicilara yol gosterici
olarak dnermislerdir (10).

Tip faklltesi son sinif 6grencileri, tamamladiklar staj-
lar sonrasi calisma kosullar ve olanaklari hakkinda
kapsaml bilgi ve deneyime sahip olarak gelecekteki
yasamlarini nasil sirdirecekleri konusunda karar ver-
mektedir. Bu g¢alismanin konusu, izmir Katip Celebi
Universitesi (IKCU) tip fakiiltesi 6grencilerinin kariyer
tercihlerinde rol oynayabilecedi dusunulen etmenleri
incelemektir. Calismada “Tip Fakiltesi son sinif 6g-
rencilerinin kariyer tercihleri nelerdir? Tip Fakdltesi
son sinif dgrencilerinin kariyer tercihlerini etkileyen
faktorler nelerdir?” sorularinin yanitlari sunulmaya ca-
hsimistir.

Gerec ve YOontem
Calisma evrenini 2017-2018 egitim 6gretim yilinda Tip
Fakultesi son sinifina devam eden (N=95) o6grenciler

(intérn) olusturmaktadir.

Calismada karma arastirma yontemi ve tamamlayicilik
deseni kullaniimistir. Nicel ve nitel veriler es zamanli
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toplanmistir. Odak grup gorusmeleri tamamlandiktan
sonra 6grenciler toplanti salonunu terk etmeden an-
ketleri doldurmalari istenmistir. Bdylece bir ydntemden
elde edilen bulgularin detaylandirilmasi, sunulmasi,
artiriimasi ve agikliga kavusturulmasinda diger yonte-
min sonugclari kullaniimistir. Tamamlayici karma yon-
temde, nitel ve nicel veriler hem ¢akismalarin oldugu
durumlari, hem de olayi farkli acilardan dlgerek zengin
ve ayrintih bir hale getirmek icin kullanilir. Boylece her
bir veri analizi turd bir digerini tamamlar (11, 12).

Veri toplama araci olarak odak grup gorismeleri ve
kariyer tercih anketi kullaniimistir. Arastirmacilar ta-
rafindan hazirlanan anketin gelistiriimesi strecinde,
alan yazinda ayrintil bir arastirma yapildiktan sonra
ogrencilerin kariyer seciminde etkili olan i¢sel ve dis-
sal faktorler tespit edilmistir. Ortaya ¢ikan 21 maddelik
anket arastirmacilar tarafindan bagimsiz olarak yeni-
den degerlendirilmis, pilot ¢alisma yapiimistir. Anket,
iki bolimden olusmaktadir. Birinci bélumde sosyo-de-
mografik degiskenlere iliskin sorular; ikinci bolimde
ise 6grencilerin mezuniyet sonrasi kariyer tercihlerin-
de etkili olan faktorleri saptamaya yonelik sorular yer
almaktadir. Cinsiyet, yas ve aile bilgileri gibi bagimsiz
degdiskenlerin yer aldi§i ankette bes alt boyut bulun-
maktadir (Tablo 1). Ankette katilimcilar kariyer seci-
mini etkileyebilecek 21 gerekgeyi, 5’li semantik anlam
farkhihgi olgedi ile (-2= kesinlikle olumsuz etki, 0= et-
kisiz, +2= kesinlikle olumlu etki) degerlendirmislerdir.

Ogrencilerle odak grup goriismeleri yapilarak kariyer
tercihlerini etkileyen faktorler belirlenmeye calisiimis-
tir. Bir arastirmaci odak grup yénlendiricisi (FiT), diger
arastirmaci odak grup gozlemcisi (ABB) olmuslardir.
Odak grup yonlendiricisi olan arastirmaci; grup dina-
mikleri konusunda egitim almis, grubu idare etmesini
bilen ve grup psikolojisinden anlayan bir kisidir. Odak
grup gorismelerinde ogrencilere acik uclu sorular
yoneltilmistir. Odak grup gorusmeleri 6ncesi “odak
grubun ne oldugu”, “gérismeler sirasinda ses kayit
cihazi kullanilacagi” ile ilgili agciklamalar yapilmis ve
katiimcilardan s6zlu onay alinmistir. 01 Mart 2018
saat 13:30 — 15:30, 12 Mart 2018 saat 12:00 - 14:00
ve 03 Mayis 2018 saat 15:00 - 16:30 tarihlerinde Ug
odak grup gériasmesi yapiimistir. Her bir gérismede
benzer fikirler Uretildigi icin yeni bir odak grup gorus-
mesi planlanmamistir. Yapilan odak grup gorismeleri
icerik ¢ozumlemesi ile analiz edilmistir. Transkriptler
arastirmacilar tarafindan ayri ayr cikarildiktan sonra
tek bir transkript haline getirilmistir. Yine arastirmacilar
ayri ayri kodlama listesi hazirlamis ve tek bir kodlama
listesi olusturulmus ve iki arastirmaci tarafindan kate-
gorize edilmistir.

Veri analizinde tanimlayici istatistikler ve Fisher’s Exa-
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ct Test kullaniimistir. Verilerin analizi SPSS for Win-
dows 25.0 paket programi kullanilarak yapilmistir.

Uygulama icin gerekli izin izmir Katip Celebi Universi-
tesi Sosyal Arastirmalar Etik Kurulu’ndan (03.04.2018
tarih, sayl: 2018/05-05) alinmistir.

Bulgular

a. Nicel Bulgular

Ankete katilanlarin %60.9'u (n=28) kadin, genel
yas ortalamasi 24.4 (+1.9) idi (Tablo 2). Ogrencilerin
%66.7'si (n=30) mezuniyet sonrasinda dahili, %28.9'u
(n=13) cerrahi, %4.4'4 (n=2) temel tip bilimlerini seg-
meyi planliyordu. Hicbir 6grenci meslek hayatina pra-
tisyen hekim olarak devam etmek istemiyordu. Cinsi-
yet ile tercih edilen tip bilim alani arasinda istatistiksel
anlamli bir iliski yoktu (p=0.27).

Mezuniyet sonrasinda hangi alan/kurumda calismay!
planladiklari sorusunda %84.8 oranla en ¢ok isaretle-
nen sik “kamu hastaneleri” idi (Tablo 3).

Mezuniyet sonrasi kariyer tercihini etkileyebilecek
etkenler arasinda en cok isaretlenen faktor %97,8
(n=45) oranla “yasam tarzi esnekligi (¢calisma saatle-
rinin kontrol, tatil ginleri vs.)” idi. Bunu %93.5 (n=43)
ile “kabul edilebilir ¢alisma saatlerinin olmasi”, “acil
durumlara ¢agrilma siklig1”, “yetenegimin olmasi” ve
“uzmanlik sonrasi ¢alisma kosullarinin rahat olmasi”
takip etmekteydi. Kariyer tercihini en az etkiledigi tes-
pit edilen faktdrler %43,5 (n=20) ile “aile istegi” ve %
67.4 (n=31) ile “surekli mesleki gelisim i¢in zaman ve
para harcama zorunlulugu” ile “toplum tarafindan algi-
lanan statu” idi.

‘Saghgr koruma ve gelistrmeye katki sunmasr’
(p=0.004), ‘yuksek gelir imkanr’ (p=0.042) ve ‘saglik
personeline yonelik siddet olaylarinin gérilme olasili-
g1’ (p=0.033) faktorlerinin kariyer tercihinde etkili oldu-
gunu ifade eden kiz égrencilerin orani istatistiksel ola-
rak anlamli bir farkla erkeklerden yuksekti (Tablo 4).

Ailenin ekonomik durumu ve anne/baba egitim duzeyi
ile mezuniyet sonrasi kariyer tercihini etkileyen faktor-
ler arasinda istatistiksel anlamli bir iliski yoktu.

b. Nitel Bulgular

Yapilan U¢ odak grup gérismesine 46 intorn katilmis-
tir. igerik analizi ile elde edilen transkriptten 201 kod-
lama bashgi olusturulmustur. Bu kodlamalardan on (¢
kategorizasyon bashgi saptanmistir (Tablo 5).

Asagida, kategorize edilen bagliklar ile ilgili olumlu-o-
lumsuz gorusler aktarildiktan sonra basligi en iyi anla-

70

Tip C)érencilerinin Kariyer Tercihi

tan ifadeler 6rnek olarak sunulmustur.

1. llgi

Ogrenciler kariyer plani yaparken ilgi duyduklari bir
alanda calismayl 6nemsediklerini belirtmislerdir. ilgi
duyulan alan heniz tip fakiltesine baslarken sekillen-
digini belirtenler oldugu gibi, egitim strecindeki yasan-
ti ve deneyimlerden de etkilendiklerini belirten 6gren-
ciler bulunmaktaydi.

“Psikiyatri'ye hep ilgi duydum.”

“Dahili alanlara da ilgim vard.”

“1. sinifta beyin cerrahisi hosuma gidiyordu.”
“Halk saghg! koruyucu hekimlik ilgimi ¢ekti”

2. Yetenek

Ogrenciler meslek yasamlarinda yetenekli olduklari
alanlarda calisirlarsa basarili ve mutlu olacaklarini ifa-
de etmekteydiler.

“Bir de biraz o konuda yetenegim oldugunu disunu-
yorum.”

“En basindan cerrahiye ilgim vardi. Yetenekliydim
de...”

“Cerrahi bilimlere yatkinligim var.”

3. Para

Kariyer plani yaparken para kazanmak 6grencilerin
birincil distndukleri sey olmasa da emeklerinin kar-
siligini almayi, rahat bir yasam sirmeyi, hekim olarak
nerede calisirlarsa calissinlar ortalamanin Uzerinde
bir gelir kazanmay! istediklerini ifade etmiglerdir.

“Ekonomik gelir de dnemli”

“Para, tercihimi belirlemede 6nemli bir faktdrdar.”
“Paraya gore bolim secmem. Zaten ortalamanin Us-
tunde kazanirm.”

“Para ¢ok fazla etkiler. Hak ettigimiz parayi kazanmak
isterim. Hayat pahalaniyor. O ylzden biraz para ka-
zanmak isterim. %51 para %49 digerleri”

“Uzmanlikta maas neredeyse iki katina gikiyor”

Kamu kurumlarinda c¢alismanin verdigi duzenli gelir
glvencesinin yaninda, segilen alanin muayenehane,
Ozel hastane gibi alternatif ¢alisma olanagi sunmasi,
kariyer tercihini etkileyen durumlar arasindaydi.
“Devletin eli garanti el”

“‘Uzmanlikta da 6zel sektor var’ filan diyorlar.”
“Ozelde kendi klinigimi agacagim”

Mezuniyet sonrasinda ek egitimler veya malzemeler
icin para harcama gerekliliginin olmasi da tercihleri be-
lirremede rol oynamaktaydi.

"Hani psikiyatri ile ilgili konusmustuk. Hani hipnoz egi-
timi vs. i¢in ekstra para harcayacak olmak benim igin
etkili. Tam para kazanacakken para harcamak zorun-
da olmak.*
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Kariyer Tercih Anketi Alt Boyut ve Anket Maddeleri

ALT BOYUTLARI

iLGiLi ANKET MADDELERI

1.ilgi duyma /yetenek

3-4-8-10-12-15-20-21

2.Sayginlk statl 1-16-17

3.Gelir diizeyi/para 9-11

4.Calisma sartlari/rahatlik/gtvenlik 2-5-6-13-14-18-19
5.TUS sinavi 7

Cinsiyete Gore Sosyodemografik Ozelliklerin Dagilimi

KADIN n (%) ERKEK n (%)
Cinsiyet 28 (60.9) 18 (39.1)
Ortalama yas (y1l £ SD) 24.46 £ 2,44 24.0+0,76
Anne egitim durumu
Ortaokul ve alti 3(10.7) 6 (33.3)
Lise ve Ustii 25 (89.3) 12 (66.7)
Baba egitim durumu
Ortaokul ve alti 3(10.7) 5(27.8)
Lise ve Usti 25 (89.3) 13 (72.2)
Aile ekonomik durum
iyi / cok iyi 14 (50.0) 8 (44.4)
Orta / kot / ¢ok kot 14 (50.0) 10 (55.6)

Tablo 3 intornlerin Mezuniyet Sonrasi Calismayi Planladiklari Kurumlarin Dagilimi

Kurum / Alan n(%)

Kamu Hastaneleri 39 (84.8)
Ozel Hastane 20 (43.5)
Muayenehane 19 (41.3)
Yurt DigI Kariyer 18 (39.1)
Tip Digi Kariyer 9 (19.6)
Toplum Saghgi Merkezi 7 (15.2)
idari gorev 6 (13.0)
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intdrnlerin Kariyer Tercihini Etkileyen Faktorlerin Cinsiyete Gére Dagilimi

KADIN n (%) ERKEK n (%) p degeri

ETKILEYEN FAKTORLER

Yasam tarzi esnekligi 28 (100) 17 (94.4) 0.39
Kabul edilebilir calisma saatleri 26 (92.9) 17 (94.4) 1.0
Acil durumlara cagri siklig 25 (89,3) 18 (100) 0.27
Alan konusunda yetenek 27 (96.4) 16 (88.9) 0.55
Uzmanlik sonrasi alisma kosullari 26 (92.9) 17 (94.4) 1.0
Uzmanlik egitiminin kosullari 26 (92.9) 16 (88.9) 0.63
Mesleki olarak yapilan isin tatmin etmesi 25 (89.3) 17 (94.4) 1.0
Hasta cesitliliginin cok olmasi 26 (92.9) 14 (77.8) 0.19
TUS sinavi basari durumu 23 (82.1) 16 (88.9) 0.68
Staji / rotasyonu sevmis olma 23 (82.1) 16 (88.9) 0.68
Nobet tutma gerekliligi 24 (85.7) 14 (77.8) 0.69
Kamu disindacalisma olasiliklari 24 (85.7) 14 (77.8) 0.69
Saghgi koruma ve gelistirmeye katki 27 (96.4) 11 (61.1) 0.004
Yuksek gelir imkani 26 (92.9) 12 (66.7) 0.042
Tedavi sonucunu hizl gérebilme 23 (82.1) 15 (83.3) 1.0
Dar ve odaklanmis uygulama alani 22 (78.6) 12 (66.7) 0.49
Saglik personeline yonelik siddet 25 (89.3) 11 (61.1) 0.33
Meslektaslar arasinda algilanan stattiniin 19 (67.9) 13 (72.2) 0.75
Surekli mesleki gelisim i¢cin zaman ve para 19 (67.4) 12 (66.7) 0.93
Toplum tarafindan algilanan stati 17 (60.7) 14 (77.8) 0.22
Aile istegi 13 (46.4) 7 (38.9) 0.61

4. Etkileyen Kigi

Ogrenciler gelecekle ilgili planlarini esas olarak ken-
dilerinin yaptigini belirtmis olsa da, verilen yanitlardan
kariyer tercihlerini kisi ya da kisilerin etkiledigi gbzlem-
lendi. Gorusmelerde en ¢ok etkileyen kisilerin asistan-
lar ve 6gretim Uyeleri oldugu, ancak ailelerin beklenti-
lerinin kariyer tercihinde etkili oldugu ifade edildi.

“Beni zaten direkt esim etkiledi.”

“...Ama mezun olduktan sonra ailelerin beklentileri de
oluyor illa ki...

“Arkadaslar, hocalar ¢ok etkiliyor, asistanlar...”
“Seker bir hocamiz vardi ki yani o kadar sevdirdi ki”
“Benim annem ebe, "kadin dogum yazarsan seni ev-
latliktan reddederim” diyor”

“Ama en ¢ok asistanlar etkiliyor”

5. Sayginlik Stati

Ogrenciler toplumun hekime duydugu saygiyr 6nem-
sediklerini ve kariyer tercihlerinde bunun énemli oldu-
gunu ifade etti.
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“Hastalarin sana bdéyle cok bir giveni yok. ‘Nasilsa
aile hekimi’ yani. Sanki insanlarin hayatina pek doku-
namiyormussun gibi hissediyorsun”

“Isimlerin 6niine gelen unvanlarl her seyi ¢ok etkili-
yor, imaj gibi bir sey. Uzmanla docent arasinda bence
cok bir fark yok ama insanlarin gézunde dyle olmu-
YOI....couue. Hastanedeki ¢alisanlar bile “dogente mua-
yene oldum” diyor. ....... ”

6. Calisma Kosullar

Odak grup goérismeleri sirasinda, kabul edilebilir ¢a-
sma saatleri, hayatlarini rahatga planlama ve tip disi
ilgi alanlarina yonelebilme 6n plana ¢ikmaktaydi. Bu-
nun yaninda is yuku, ndbetler, tGstlenilen sorumluluk /
risk de kariyer tercihlerinde etkiliydi.

“Biraz da saatlerim daha rahat olsun”

“Eger o asistanlarin ¢ektigi cileyi cekeceksem ¢ok zor.
Pek cekilir bir yasam degil”

“Mesela hayalim Fransizca 6grenmek. Aksam nébet
olursa ben nasil o kursa gideyim”
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Nitel Verilerden Elde Edilen Kategorizasyon Basliklari

Kategorizasyon Bashgi

ilgi

Yetenek

Para (garanti is- is glivencesi, yiuksek gelir imkani, masraflar)

Etkileyen kisi (aile-meslektas)

Sayginlik stati
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=
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Kariyer danismanhgi

“Aile hekimligi istiyorum. Fiziksel olarak yorucu olma-
yan bir is istiyorum.”

“Cerrahi disinmuyorum ¢tinki hastane disinda da bir
hayatim olsun istiyorum.”

“Amac su anda sadece mutlu olabilecegim, rahat ede-
bilecegim bir bransimin olmasi”

“Bence asistanlikta nobet kosullarinin duzeltiimesi,
yani ayda 10 ndbet yerine 5-6 olup ndbet sonrasi izin
olsa ¢ogu arkadasimin tercihi degisir. Cok etkiliyor
bence”

“Ne kadar ¢ok param olsa da zamanim olmazsa kiy-
meti yok. Zamani satin alamiyorsun.”

“Bir de hani, ailem olacak. Aileme nasil bakacagim,
cocuguma nasil bakacagim? Bir kadin olarak bunlari
da disinmem lazim”

7. Dar Ve Odaklanmig/Genel Uygulama Alani

Kimi ogrenciler kendilerini 6zellesmis konulara yo-
neltmek isterken, kimi 6grenci de butincul bir bakis
acisiyla genel hekimlik uygulamalari yapmak istedigini
belirtmistir.

“Ben izole bolumleri sevmiyorum. Mesela goz tiptan
¢ok uzaklastyormussun gibi geliyor.”

“Ozellesmis hastalara bakmak isterim. Ortopedist ol-
mak istiyorum her gelen kirigi degil de 6zel seyler yap-
mak istiyorum.”

“Belli bir hasta grubuna bakmak istiyorum.”

“Tek bir alana kendimi yonlendiremiyorum. Bu gidisle
pratisyen olacagim”.

“Hastaya butincll yaklasmak ¢cok hosuma gidiyor”

8. TUS Puani-Sinav

Ulkemizde uygulanan Tipta Uzmanlik Sinavi (TUS)
ogrenciler igcin geleceklerini sekillendirmekte 6nemli
bir basamak olarak algilanmaktaydi. Bu sinavi ¢ogu
ogrenci bir gereklilik olarak ve hayallerini gergekles-
tirmede bir engel olarak gérmekteydi. Hayal, ilgi ve
yeteneklerinden ziyade alacag! puana goére kariyerini
sekillendirecegini ifade etmekteydiler.

“Puanlarinin disuk oldugundan dolay!”

“Puana gore sekillensin istiyorum”

“Bilmiyor ki puanlari benim yapamayacagim kadar
yuksek”

“TUS’a girmenin gerekmemesi; Turizm hekimligi, is
yeri hekimligi vb.”

“En istedigim dermatoloji ama 6niimde TUS oldugu
icin zaman zaman vazgeciyorum”

“Yurtdisi seceneg@i mesela TUS’suz"

9. Mesleki Tatmin
Ogrenciler hekimlik meslegini insanlara faydali olmak
ve bilim Uretmek amaciyla tercih ettiklerini ifade ettiler.

“Tatmin olma agisindan hekimlik anlaminda hasta da
goreyim”

“Insanlara faydam olsun”

“Hem 6grenmeye devam etmek hem Ogretmek iste-
rim. Bir yerden sonra hasta bakmak hep ayni sey”
“Herkesin yapabilecegi seyi yapmaktansa farkli bir
teknigim olsun, ilklerden olmak isterim. Mesleki tatmin
hissedeyim”.
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10.Hastalar Ve Hasta Yakinlari ile iligkiler
Ogrenciler, hastalarin ve hasta yakinlarinin hekimlik
meslegine bakis acilari, olumsuz ve siddet egilimli tu-
tumlari dolayisiyla hastayla dogrudan temasin daha
az oldugu branslari tercih ettiklerini ifade ettiler.

“Hasta yakinlari ile anlagsmak zor”

“Hasta yakinlari ile de muhatap olmak istemiyorum”
“Hastalarin muamelelerinin doktorlara karsi kétt olmasi”
“Hastalarla yliz g6z olmak istemiyorum”

“Surekli kapida kavga ¢ikma ihtimali var. Hastadan so-
guma sebeplerim bunlar”

11. Etik iligkiler

Ogrenciler tercih icin calisma ortamindaki huzur ve
barisin 6n planda oldugunu ifade ettiler. Bazi branslar-
da anlasmazlik ve etik digI davranislar gozlemledikle-
rini soylediler. Olumsuz ¢alisma ortaminin tercihlerini
etkilediklerini ifade ettiler.

“Mobbing ortami beni irrite etti o branstan”
“...gercekten hig etik olmayan davranislar vardi”
“Oray! ¢ok seversin, ortam iyidir, glizeldir.”

“Onlarin o kidem telasl...cok fazla rekabet ortami ol-
masil...”

“kiz erkek ayrimi var.”

12.Yurtdisi

Ogrencilerin yurtdisinda egitim alma ve yasama istegi
tercihlerini belirlemede etkili bir faktoér olarak bulun-
mustur.

“Amerika’ya gitmek istiyorum.”

“Sonucta bu ¢ok etkileyen bir sey, yurt disi egitimi.”
“Uzmanlik i¢in Almanya’ya gidecegim. Almanca 6gre-
niyorum.”

“Bir ayagim yurt disinda olsun. Yogun is yuku bir ise
yarasin.”

13.Kariyer Danismanligi

Ogrenciler uzmanlik egitimi disindaki calisma olanak-
lari hakkinda bilgi sahibi olmadiklarini ifade ettiler. Me-
zuniyet sonrasi yapabilecekleri hakkinda egitim sure-
cinde bilgi verilmesini talep ettiler.

“TUS disinda yapilabilecek seyler, is yeri hekimligi,
egitim birimi gibi. Veya ila¢ firmalarinda ¢alismak gibi.
Bunlarla ilgili bize hig bilgi verilmiyor.”

“TUS disinda bir doktor ne yapar bilmiyoruz. Bunlarla
ilgili bize hic bilgi verilmedi.”

Tartisma
Bu calisma, tip fakultesi 6grencilerinin mezuniyet son-

rasi kariyer tercihlerinin ne olacagini ve bu tercihleri
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etkileyen faktorleri anlamay1 amaclamaktadir.

Calismalar, cerrahi branslarda erkek hekim oraninin
kadinlara gore daha yiksek oldugunu gostermektedir
(13-15). Calismamizda cinsiyet ile tercih edilen tip bi-
lim alani (d&hili, cerrahi, temel) arasinda istatistiksel
anlamli bir iliski bulunmamistir. Bu durum, kiz 6gren-
cilerin cerrahi branslara onyargili yaklasmadiklarini,
dusuinsel anlamda cinsiyet esitliginin saglanmis oldu-
gunu ve egitim sirasinda cinsiyet ayrimi yapiimadigi-
na dair olumlu isaretlerdir. Ancak ¢alisma kosullarinin
rahat olmasi, az nodbet olmasi, ailesine ve kendine
daha fazla zaman ayirabilecek olmasi kiz dgrencile-
rin tercihlerini etkileyen faktdrlerdi. Almanya’daki iki
tip faklltesinde 1098 6grenci ile yuritulen bir cahs-
mada, 6grencilerin %64'U cerrahi branglari ilgi ¢ekici
ve anlamli bir brans olarak tanimladigi halde, kadin-
larin %89'u ve erkeklerin %81'i cerrahi bir bransi sec-
me konusunda istekli olmadiklarini ifade etmistir. S6z
konusu calismada dgrenciler meslekleri icin fedakar-
hk yapmaya hazir olduklarini, ancak ayni zamanda,
is-yasam dengesinin de ©nemini vurgulamislardir
(16). Bati ulkelerinde cerrahi brangi tercih etme ora-
ninin azalma egiliminde oldugunu gosteren calismalar
mevcuttur (17). Pediatri alanlarinda uzmanlasmanin
kiz 6grencilerde fazla oldugunu saptayan calismalar
vardir (13, 18). Bu, kadinlarin dogalarinda bulunan
¢ocuk sevgisine ve aile icindeki rollerine yorumlanmis-
tir (13). Japonya’da tip 6grencilerinin kariyer tercihini
cinsiyetlere gore karsilastiran bir calismada, kiz 6g-
rencilerin ‘cocuk veya yaslilar’ gibi hedef gruplara egi-
lim gosterdigi ve bunun kariyer se¢iminde etkili oldu-
gu, ancak ‘beklenen gelir diizeyinin’ pek etkili olmadigi
gorulmustir. Kiz 6grenciler kapsamli hasta bakimina
erkeklere gore daha fazla deger verme egilimindedir
ve erkeklere gore rol modellerinden daha fazla etki-
lenmektedir (19). Calismamizda ‘sagligi koruma ve
gelistirmeye katki sunmasl’, ‘yiksek gelir imkani’ ve
‘saglik personeline ydnelik siddet olaylarinin gérilme
olasiligr’ degiskenlerinin kariyer tercihinde etkili olma
durumu kiz 6grencilerde istatistiksel olarak yuksekti.
Ozellikle ‘saghgi koruma ve gelistirmeye katki sun-
mas!’ ve ‘siddet olaylar’’ degiskenleri, kiz 6grencilerin
yine de cerrahi disi branslara yonelebilecegine dair bir
gOsterge olarak yorumlanabilir.

Ogrencilerin tamami uzmanlasmak istediklerini belirt-
tiler. Calismamizda en ¢ok dahili branslar tercih edilir-
ken, Nigerya, Arabistan, Pakistan, Urdiin ve Kanada
gibi Ulkelerde cerrahi branslarin tercih edildigi gorul-
mektedir (13).

Calismamizda temel bilimler, aile hekimligi ve halk
sagligr az tercih edilen branslar arasindadir. Benzer
olarak Guraya ve arkadaslari da bu sonuca ulasmis-



lardir (18). Bu durum dgrencilerin son sinifa kadar aile
hekimligi ve halk saghg! alanlarinda saha uygulama
deneyimlerinin az olmasindan kaynaklaniyor olabilir.
Klinik egitim doneminde saha uygulamalarini yaygin-
lastirmak odgrencilerin kariyer tercihlerinde degisime
yol agabilir. Topluma dayall ve yonelik tip egitiminin
mufredat icine entegrasyonu bu uzmanlik alanlarina
tercihi arttirarak, ogrencilerin topluma hizmet etme
motivasyonunu arttirabilir.

Ogrenciler uzmanlik egitimi disindaki hekim calisma
olanaklari hakkinda bilgi sahibi olmadiklarini ve me-
zuniyet sonrasi yapabilecekleri hakkinda egitim sure-
cinde bilgi verilmesini talep ettiler. Gambia’da 106 tip
ogrencisi ile yapilan bir ¢calismada, butiin 6grenciler
kariyer danismanhgini bir zorunluluk olarak kabul et-
mislerdir (20).

Mezuniyet sonrasinda kamu hastaneleri ¢calismak igin
en cok tercih edilen alan/kurumdu. Benzer olarak Al-
manya’'da yapilan calismada, maasl pozisyonda c¢a-
hsmak 6zel olarak ¢alismaya tercih edilmekteydi (21).
Kleinert ve arkadaslarinin yaptigl calismada 6gren-
cilerin ¢cogu, gelecek 10 yillk kariyer planlarinda bir
hastanede calismayi tercih ettiklerini ifade etmislerdir
(16). Kamu kurumlarinda ¢alismanin verdigi duzenli
gelir glivencesinin yaninda, secilen alanin muayene-
hane, 6zel hastane gibi alternatif ¢calisma imkani sun-
masi, kariyer tercihini etkileyen durumlar arasinday-
di. Bizim ¢alismamizda kamu disinda, 6zel sektérde
(muayenehane, 0zel hastane) ¢alisma olasiliklarinin
olmasi degiskeni kiz ve erkek 6grenciler arasinda is-
tatistiksel anlamlilik acisindan farkli degildi. Benzer
olarak Almanya’da yurutilen calismada da kendi mu-
ayenehanesinde uzman olma istegi, iki cinsiyette ben-
zerdi (21).

Calismamizda, mezuniyet sonrasi kariyer tercihini en
az etkileyen faktérlerden biri “aile istegi” idi. Ogrenciler
gelecekle ilgili planlarini esas olarak kendilerinin yapti-
gini ailelerinin isteginin kariyer tercihinde daha az etkili
oldugu ifade etti. Baska calismalarda da tip fakuiltesi
ogrencilerinin kariyer tercihini aile ve arkadas cevresi-
nin en az etkiledigi saptanmistir (13, 18). Gortismeler
sonucu 6grencilerin kariyer tercihini en ¢ok etkileyen
kisilerin asistanlar ve 6gretim Uyeleri oldugu saptan-
mistir. Benzer olarak Kanada'da ve Japonya’da, 6n-
celikleri belirleme ve bir uzmanlik alani hakkinda karar
vermede en fazla etkiye sahip degisken, rol model ve
mentorlardi (22, 23).

Ogrenciler kariyer plani yaparken ilgi duyduklari ve
yeteneklerinin oldugu bir alanda c¢alismayl énemse-
diklerini belirtmislerdir. Benzer olarak farkh Ulkelerde
yapilan ¢alismalarda da kisisel ilgi ve yetenek, kariyer
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tercihinde oncelikli faktor olarak 6ne ¢ikmaktaydi (20,
24).

Kariyer plani yaparken para kazanmak 6grencilerin
birincil distndukleri sey olmasa da emeklerinin kar-
siligini almayi, rahat bir yasam sirmeyi, hekim olarak
nerede calisirlarsa calissinlar ortalamanin Uzerinde
bir geliri kazanmay! istediklerini ifade etmiglerdir. Ni-
jerya’da doktor gelirlerinin distik olmasina ragmen
uzmanlik tercihinde bizimle benzer olarak para tercih
icin anlamli bir faktér olmamis (13), ancak diger calis-
malarda 6nemli olarak not edilmistir (25, 26). Mezu-
niyet sonrasinda uzmanlik yapildigi takdirde maasin
¢ok artacagi inanci, uzmanlasma istegini arttiran ve
pratisyen olarak calisma tercihini olumsuz etkileyen
bir faktor olabilir.

Ogrenciler toplumun hekime duydugu saygiy! 6nem-
sediklerini ve kariyer tercihlerinde bunun énemli oldu-
gunu ifade etmislerdir. Calismamiza katilan égrenciler,
aile, arkadas cevresi ve toplum tarafindan saygin ka-
bul edildigini dusundukleri uzmanlasmaya odaklanmis
durumdadirlar. Aslinda ¢alisma sartlari ve maddi ka-
zang olarak aile hekimligini ve birinci basamak ¢alis-
ma kosullarini begeniyor olsalar da hastalarin ve top-
lumun statl olarak bakis agisini begenmediklerinden
farkl kariyer tercihlerine yoneldiklerini belirtmektedir-
ler. Farkli tlkelerden bazi ¢alismalar, aile hekimliginin
bircok tip égrencisinin dncelikli listesinde olmadigini
gostermektedir. Bu ilgisizligin nedenleri olarak 06g-
rencinin konuyla ilgili bilgi eksikligi yaninda bu bransi
dusuk prestijli, dusuk gelirli ve kisisel gelisime sahip
olmayan bir uzmanlik alani oldugu yonindeki algilari
olarak aciklamaktadir (24, 27-29).

Tip fakultesini tercih etme sebeplerinin arastirildigi bir
¢alismada “insanlara yardim istegi, tibba ilgi duyma,
hekimligin saygin meslek oldugunu dustunme ve tibba
yetenegi oldugunu disiinme” gibi faktorlerin rol oyna-
dig1 tespit edilmistir (5). Calismamizda kariyer tercihi-
ni en cok etkileyen faktorler yasam tarzi esnekligi ve
calisma saatleri gibi kisisel konfor ile ilgili durumlardi.
Meslegi secerken var olan idealizm mezuniyete yakin
Ogrencilerde yerini, rahat yasam kosullari istegine bi-
rakmaktadir. Bu durum 6grencilerin yogun egitim su-
reci sonucu yasadiklari deneyimlerden kaynaklaniyor
olabilir (30, 31) .

Son vyillarda, is-yasam dengesi gittikce daha fazla
onem kazanmaktadir. Bireyler kisisel hobilere, aile
zamanina ve diger eglence etkinliklerini de 6nemse-
mekte, “is” oncelikle bos zamanlarini finanse etmek
ve aileyi desteklemek icin para kazanmak anlamina
gelmektedir (32). Odak grup goérismeleri sirasinda,
kabul edilebilir calisma saatleri, serbest zamana sahip
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olma, hayatlarini rahatga planlama ve tip disi ilgi alan-
larina da yonelebilme konusu 6n plana ¢ikmaktaydi.
Bunun yaninda is yuku, ndbetler, Ustlenilen sorumlu-
luk / risk de kariyer tercihlerinde etkili oldugu gorul-
mustir. Almanya’da yurdtilen bir ¢calismada is-yasam
dengesinin en az gelir kadar 6Gnemsendigi gorilmustir
(16). Osborn ve arkadaslarinin ¢calismasinda 6grenci-
leri aile hekimligi veya pediatri se¢meye yatkin hale
getiren faktdrler ¢ genel kategoriye ayriimaktaydi:
is-yasam dengesi, hekim-hasta iliskileri ve asistanlk
egitiminin suresi (33).

Bizim calismamizda oldugu gibi, is-yasam dengesi-
nin kontrol edilebilir olmasinin her iki cinsiyet i¢in de
oncelikli oldugu baska calismalar da mevcuttur (19).
Dorsey ve arkadaslari, kontrol edilebilir bir yasam tarzi
olan uzmanlik alani se¢en kadinlarin oraninin 1996'da
%18'den 2003'te %36'ya, erkeklerde ise %28'den
%45'e ciktigini gostermistir (34). is- yasam dengesinin
¢ok fazla dnemli oldugunu belirten dgrencilerin genel
pratisyenligi tercih ettigini gosteren calismalar vardir
(35). Goruldugu gibi, statii ve yasam tarzina yonelik
algilar ogrenciler arasinda farklihk gostermektedir.
Bu farkh bakis acilarini dngorerek tip 6grencilerine
uzmanlik se¢imi konusunda tavsiyelerde bulunmak,
hedef kitlenin tamamina ulasabilme ve planlanacak
olan kariyer danismanliginin daha etkili olabilmesi i¢in
yararl olabilir.

Yasam tarziyla ilgili dustinceler uzmanlik seciminde o
kadar merkezi hale gelmistir ki, Amerika'daki tip 6g-
rencileri yasam tarzi ile uyumlu oldugunu disinduk-
leri branslar olan “acil tip, radyoloji, oftalmoloji, anes-
teziyoloji ve dermatoloji’nin ilk harflerini kullanarak
bir akronim olusturmuslardir; “E-ROAD”; emergency
medicine, radiology, ophthalmology, anesthesiology,
dermatology (34).

Kimi 6grenciler kendilerini 6zellesmis konulara yonelt-
mek isterken, kimi 6grenci de buttncul bir bakis agisiy-
la daha genel hekimlik uygulamalari yapmak istedigini
belirtmektedir. Kanada’'da yapilan bir ¢calismaya gore
“dar ve odaklanmis konularda ¢alismayi tercih etme”
faktordl, ozellikle uzmanlagsmayi planlayan dgrenciler
icin 6nemli bir degiskendir (33).

Ulkemizde uygulanan TUS 6grenciler igin gelecekleri-
ni sekillendirmekte énemli bir basamak olarak algilan-
maktadir. Bu sinavi ¢ogu ogrenci bir gereklilik olarak
gormektedir. Hayal, ilgi ve yeteneklerinden ziyade
alacagl puana gore kariyerini sekillendirecegini ifade
etmektedirler.

Ogrenciler hekimlik meslegini insanlara faydali olmak
ve bilim Gretmek amaciyla tercih ettiklerini ifade ettiler.
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Kanada'da yapilan ¢alismada; bireylerin sagligini ge-
listirme imkani, hastalarla uzun vadeli iligkiler kurma
olanagi, kapsamli bakim saglama ve hastalari aileleri
ile birlikte gérme potansiyelinin, 6zellikle aile hekimli-
gini tercih eden dgrencilerde kariyer segimini olumlu
yonde etkileyen faktorler oldugu ortaya ¢ikmistir (33).

Ogrenciler, hastalarin ve hasta yakinlarinin hekimlik
meslegine bakis acilari, olumsuz ve siddet egilimli tu-
tumlari dolayisiyla hastayla dogrudan temasin daha
az oldugu branglari tercih ettiklerini ifade ettiler. Cin’de
yapilan calismada da doktorlara yonelik siddetin 6g-
rencilerin kariyer tercihini ciddi sekilde etkiledigi tespit
edilmigtir (36).

Ogrenciler calisma ortamindaki huzur ve barisin 6n
planda oldugunu, aslinda her bransin agir ¢alisma
sartlari oldugunu bildiklerini ifade ettiler. Bazi branslar-
daki anlasmazlik ve etik digI davranislari gozlemledik-
lerini sdylediler. Olumsuz ¢alisma ortaminin tercihleri-
ni etkilediklerini ifade ettiler. Egitim slrecinde yasanan
deneyimler, 6grenciyi bir kariyer tercihine yakinlasti-
rabilecedi gibi, yetenegi ve ilgisi oldugu halde Kkigiyi
tercihinden uzaklastirabilir. Almanya’daki tip fakiltesi
ogrencilerinde yuritulen calismada, tim 6grencilerin
saygil is iliskilerini Gnemsediklerini ve bu beklentinin
sinif diizeyi / deneyim ilerledikce, istatistiksel olarak
anlamli bigcimde arttigi gdzlemlenmistir (16).

Sonug

Gen¢ hekim adaylarinin 6zel yasam ve kariyer plan-
lamasi konusunda beklenti ve talepleri vardir. Mevcut
ogrenci nesli igin is-yasam dengesi, kariyer tercihini
etkileyen 6ncelikli faktordir. Elbette is-yasam denge-
si, 6znel algilara dayanir ve bu nedenle bireysel de-
giskenlik gosterebilir. Ancak genel olarak “meslek ve
6zel hayati dengeleyebilmek” olarak degerlendirilebi-
lir. Yogun is yUku veya risk getirdigi dustinilen uzman-
hk alanlarina daha az ilgi duyulmasi, 6zellikle cerrahi
branslarda veya daha uzun sireli egitim gerektiren
ozellikli branslarda kalifiye aday sikintisina yol agabi-
lir. Benzer olarak dustk gelir ve stati algisi ise birinci
basamak hekimliginde acgiga neden olabilir. Orenci-
lerin kariyer planlamalarini yetenek ve ilgi alanlarina
gore yapabilmelerini desteklemek ve saglik alaninda
dengeli bir hizmet dagilimi saglamak i¢in, ¢alisma ko-
sullarinin duzenlenmesi yaninda, mezuniyet 6ncesi
egitimde olumlu rol modellerinin varligi ve kariyer da-
nismanhgi dnem kazanmaktadir. Tip egitimi stresince
ogrencilere kariyer danismanligi verilmesi ve egiticile-
re olumlu rol model olmalarinin &neminin hatirlatiimasi
Onerilmektedir.
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Oz

Amag

Bu calismanin amaci antropometrik noktalar arasin-
daki mesafeyi kullanarak okliizal dikey boyutu ytiksek
hassasiyetle hesaplayabilen matematiksel bir formi-
IUn elde edilmesidir.

Gerec ve Yontem

Calismaya yuz kirk sekiz gonullt (74 erkek, 74 kadin)
dahil edildi. Subnasion-Menton ve ylUzdeki diger on
altt mesafeyi 6lgcmek icin dijital bir kumpas kullanil-
di. Subnasion-Menton mesafesini tahmin etmek icin
korelasyon ve regresyon analizi yapildi. Regresyon
analizi ile elde edilen verilerle okluzal dikey boyutu
aciklayan matematiksel bir formal gelistirildi. Formu-
[in dogrulugu bireylerden elde edilen veriler Gzerinde
test edildi.

Bulgular

Subnasion-Menton mesafesi Tragus-Tragus, Pu-
pil-Pupil, Inner Canthus-Inner Canthus, Extra Chan-
tus-Extra Chantus, Tragus-Chelion, Pupil-Nose Tip,
Pupil-Subnasion , Pupil-Chelion, Tragus-Extra Chan-
tus mesafeleri ile anlamli korelasyon gosterdi. Toplam
R2, 0.5926 idi. Elde edilen formul ile katilimcilarin
SnMe uzakliklarinin hesaplanmasinda % 54 dogruluk
orani gozlendi. Subnasion Menton mesafesi, 1 mm
hata payiyla % 61, 2,5 mm hata payiyla % 73 oranin-
da dogru olarak hesaplandi.

Sonug

Yuzdeki antropometrik noktalar arasindaki mesafele-
rin bir kismi oklizal dikey boyutla anlamli bir iliskiye
sahiptir.. Bu mesafelerin uzunluk degerlerinin istatis-
tiksel analizi ile olusturulan matematiksel bir formdl,
okliizal dikey boyutun hesaplanmasinda kullanilabilir.

Anahtar Kelimeler: Oklizal dikey boyut, regresyon
formula, tam dissizlik, antropometri.

Abstract

Objective

The aim of this study is to obtain a mathematical for-
mula that can calculate occlusal vertical dimension
with high accuracy, using the distance between the
anthropometric points.

Material and Methods

One hundred and forty-eight subjects (74 males, 74
females) were included in the study. A digital calliper
was used to measure the Subnasion-Menton (SnMe)
and the sixteen other distances on the face. The cor-
relation and regression analysis were performed to
predict the SnMe distance. A mathematical formula
was developed to explain the occlusal vertical dimen-
sion with the data obtained by the regression analy-
sis. The accuracy of the formula was tested on data
from individuals.
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Results

Tragus-Tragus, Pupil-Pupil, Inner Canthus-Inner
Canthus, Extra Chantus-Extra Chantus, Tragus-Che-
lion, Pupil-Nose Tip, Pupil-Subnasion , Pupil-Chelion,
Tragus-Extra Chantus Vertical distances had a signifi-
cant correlation with SnMe. The Total R2 was 0.5926.
With this formula, 54% accuracy was observed in cal-
culating participants' SnMe distances. The SnMe dis-
tance was estimated to be 61% with an error margin
of 1 mm and 73% with an error margin of 2.5 mm.

Introduction

Vertical dimension which occurs when the teeth in
maxilla and mandible are in occlusion is called as oc-
clusal vertical dimension (OVD) (1). Re-obtaining of
this distance in individuals who lost their OVD due to
tooth loss is one of the most important stages of pros-
thetic treatment. Several methods were reported for
the detection of OVD (2). Additionally, none of these
methods are sufficient when they are used separately
so OVD determination is achieved via a combination
of several techniques (2). Anthropometric methods
are also used besides several methods in order to de-
termine OVD. In these methods, OVD determination
is achieved via numeric data which are obtained by
measuring the distances between several parts of the
head. Therefore, the possibility to experimentally ver-
ify the result is higher when compared to other meth-
ods. There is a number of studies which researched
the relation between the distances of anthropometric
points and OVD (3-7). Some researchers who stud-
ied different populations tried to obtain mathematical
formulas which can explain OVD for the entire pop-
ulation (7-10). The relation between anthropometric
distances can vary according to the races (11). Dis-
tances between soft tissue in face and head are mea-
sured via different methods in determination of OVD
(3-5,12). Due to the differences in the methods used
in obtaining the measurements and the anthropomet-
ric points taken into consideration, different results
were obtained in the studies related to the subject (2).
The aim of this study is to obtain a mathematical for-
mula that can calculate OVD with high accuracy using
the distance between anthropometric points.

Material and Methods

The study has been reviewed by independent review-
ers and approved by Akdeniz University Faculty of
Medicine Clinical Researches Ethics Committee. All
individuals had given a written informed consent for
taking their photographs and using them and other
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Conclusions

Some of the distances between the anthropometric
points on the face have a significant relation with the
occlusal vertical dimension. A mathematical formula,
to be generated by the statistical analysis of the len-
gth values of these distances, can be used to calcula-
te the occlusal vertical dimension.

Keywords: Occlusal vertical dimension, regression
formula, total edentulism,anthropometrics.

demographic data. The research was conducted with
full accordance with the World Medical Association
Declaration of Helsinki.

The study was conducted in the Akdeniz University
Faculty of Dentistry. Individuals with Class | occlusion
who had no congenital or acquired defect on their fac-
es and had no tooth loss or dental wear that could
cause a loss of vertical dimension were included in
the study. All the measurements between the anthro-
pometric points were performed on the photographs
taken from the individuals. Recommendations in previ-
ous studies were followed in the photo-shooting phase
(5,13,14). In the study, a 24.2-megapixel camera and
a macro lens with focal length between 90 and 120
mm, 1/50 shutter release speed and f/5 lens open-
ing (Nikon D5200, Tokyo, Japan) were used. White
light source (100485 HR Soft Box, Profoto, Italia) and
white opaque background were used for lighting. In
order to be a reference to the face measurements to
be made in the computer, two standard milimetric rul-
ers are provided in each photograph frame vertically
and horizontally (Figure 1). The position of the rulers
is at the level of the forehead of the individuals in the
sagittal way, and the frontal positions are shown in fig-
ure 1 (Figure 1). Photos were taken to provide Frank-
furt horizontal planes were parallel to the ground and
midsagittal planes were vertical. Photographs were
transferred to a computer and each was subjected to
distance measurements in a photo editing software
(Adobe Photoshop CS6, Adobe Systems Inc., San
Jose, CA). The distances which were measured were
Subnasion — Menton (SnMe), Tragus- Tragus (TT),
Chelion — Chelion (ChCh), Alare — Alare (AlAl), Pupil
— Pupil (PP), Inner Canthus — Inner Canthus (ICIC),
Extra Chantus - Extra Chantus (ECEC), Tragus- Pupll
(TrP), Tragus — Glabella (TrG), Tragus — Subnasion
(TrSn), Tragus — Chelion (TrCh), Glabella — Subnasi-
on (GSn), Pupil — Nose Tip (PTN), Pupil — Subnasion
(PSn), Pupil — Chelion (P — Ch), Tragus — Extra Chan-
tus Horizontal (TrECH) and Tragus — Extra Chantus
Vertical (TrECV) distances (Table 1). SnMe distance
which was selected to represent OVD was accepted
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Figure 1: Measured anthropometric points in this study. (“a”
represents the vertical distance between Tr and ECV and
“b” represents the horizontal distance)

as independent variable whilst all the other distanc-
es were accepted as dependent variables. Data was

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

analyzed via SAS statistical program. Correlation co-
efficient (r) between all the dependent and indepen-
dent variables were obtained. Multivariate regression
analysis was applied to the variables that were found
to be significant with the correlation analysis in order
to examine the relationship between dependent and
independent variables. The method can be given with
the following formula in general:

yi = b0 + blx1li + b2x2i +...+ bpxpi +ei
i=(,2,...,n)

yi is dependent variable, x1i, x2i, ..., xp are indepen-
dent variables and b0, b1, b2, bp are regression coef-
ficients. The obtained formula was tested on the data
of the individuals and the degree of reliability and er-
ror margin of the formula were examined.

Results

The average and standard deviation of the age of
the individuals involved in the study were found to be
20.01 £ 1.44. Descriptive statistics of the measured
variables (average, standard deviation, minimum and
maximum) are shown in Table 1. Correlations between
dependent variable SnMe and independent variables
are shown in Table 2. Upon examining Table 2, it was

Descriptive statistics of dependent and independent variables.

n Mean Sd. Min. Max
SnMe 148 66.592 5.442 54.00 78.5
TT 148 146.969 7.63 132.00 169.00
ChCh 148 50.324 4.063 425 59.5
AlAI 148 37.193 2.941 30.5 45.00
PP 148 64.237 3.607 56.00 73.5
IC 148 32.898 3.114 25.00 415
ECEC 148 92.864 4.328 83.00 104.5
TrG 148 59.704 5.93 45.00 79.00
TrP 148 73.408 6.348 54.00 94.00
TrCh 148 142.68 8.51 117.00 167.00
TrSn 148 120.929 7.832 100.00 140.5
GSn 148 61.224 4.129 50.00 73.00
PTN 148 37.347 4.371 27.5 57.00
PSn 148 47.694 3.731 38.5 61.5
PCh 148 69.707 4.57 57.00 90.00
TrECH 148 24.143 5.808 6.00 41.00
TrECV 148 26.69 4.187 16.00 37.00
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Table 2 Correlations between independent variables with dependent variable SnMe.

SnMe
TT 0.58898**
ChCh 0.18300
AlAI 0.19220
PP 0.35485**
ICIC 0.24200*
ECEC 0.27201*
TrP -0.03167
TrG 0.10528
TrSn 0.02285
TrCh 0.23646*
GSn -0.10785
PTN -0.26365*
PSn 0.51646**
PCh 0.44594**
TrECH 0.15351
TrECV 0.42033**

(*p<0.05, *p<0.01).

Regression analysis results used to select independent variables that best describe
Table 3 .
the dependent variable SnMe.

Parameter Estimation Sd. Partial R?

Intercept -6.28857 8.13830

TT 0.50896 0.08526 0.3469
PP 0.51602 0.17709 0.0070
ICIC -0.27914 0.14044 0.0113
ECEC -0.21962 0.12941 0.0086
TrCh -0.18705 0.09784 0.0148
PTN -0.22814 0.14484 0.0068
PSn -0.35808 0.17907 0.0960
PCh 0.63841 0.09536 0.0873
TrECV 0.09057 0.05901 0.0139
R? Total 0.5926

observed that TT, PP, ICIC, ECEC, TrCh, PTN, PSn,
PCh, TrECV distances had a significant correlation
with SnMe. The regression analysis results that were
carried out with independent variables which explain
dependent variable SnMe the best are shown in Table
3. According to the Table 3 total of R2 is 0.5926 and
when the data were placed in the above formula the
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formula which describes SnMe the best is as follows:

SnMe= -6.28857 + 0.50896 x TT + 0.51602 x PP -
0.27914 x ICIC - 0.21962 x ECEC - 0.18705

*TrCh - 0.22814 * PTN - 0.35808 x PSn + 0.63841 x
PCh + 0.09057 x TrECV



When the formula is applied to the participants' data,
54% accuracy was observed in calculating partici-
pants' SnMe distances. Participants' SnMe distance
was estimated 61% with an error margin of 1. mm and
73% with an error margin of 2.5 mm.

Discussion

In cases where dental treatment involves reorgani-
zation of the OVD, prosthetic treatment should re-
establish the patient's natural OVD. In this case, the
dentist will reestablish the patient's correct OVD by
utilizing the patient's existing data. In the literature,
several methods were reported for the detection of
OVD (2). Some of these methods are based on resto-
ration of proportional harmony of the facial features.
In this study, the relationship between the distances
determined on the face and the distance between the
SnMe representing the OVD was investigated and
this relationship was explained with a mathematical
formula. Parameters which are found to have signif-
icant relations with SnMe distance are gathered via
a formula that will be used to calculate SnMe. In the
literature, there are several studies in which the rela-
tion between the distances of certain facial points and
OVD were analysed (2-4,6). However; most of these
studies failed to develop a detailed formula to esti-
mate OVD. In a previous study, Domitti and Consani
(8) developed a formula to calculate Subnasion - Gna-
thion distance by using Nasion and Subnasion and
byzygomatic distances. In the study, measurements
were taken directly from the faces of the individuals
and no sufficient information was given about the va-
lidity of the formula in the study results. In a study
which was carried out in 1979 based on the same
measurement points, Darvell and Spralley (9) report-
ed that the obtained formula did not provide clinically
accepted results. Deli¢ et al. (7,10) developed two dif-
ferent formulas by using Euron-Euron distance in one
formula and Zy - Zy distance in the other in order to
calculate SnGn distance. In this study, measurements
were taken directly from the individual by means of a
caliper and no sufficient information was given about
the validity of the formula.

Contrary to many studies, in the present study all
measurements were taken from the standardized
photos. This method enables more measurements
from the individuals in an easier and more reliable
way (5). Relation of 16 different parameters with
SnMe distance were analyzed in the present study.
The parameter count of the study is highly more than
similar previous studies. Existence of more parame-
ters is thought to help a stronger mathematical for-
mula in predicting OVD. It was observed that TT, PP,
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ICIC, ECEC, TrCh, PTN, PSn, PCh, TrECV distances
had positive or negative correlation with SnMe. The
above formula which was obtained via regression
analysis of the measurements enabled accurate cal-
culation of SnMe distances in more than half of the
participants of the study. When SnMe values which
were obtained via the formula were compared with
participants' real SnMe values and the correct esti-
mation are added to the results having 1 mm error
margin, the formula was observed to have an accura-
cy rate of 61%. The rate was found as 73% in 2.5 er-
ror margin. The rates indicate that the formula which
was obtained in the present study can be used as a
supportive method in estimating vertical dimension.
In addition to that, factors such as numerosity of the
parameters to be involved in the calculation when the
formula is applied and the necessity for precision of
the measurements are obstacles for the routine im-
plementation of the method.

There have been several technological develop-
ments in dentistry in the last 10 years. Nowadays,
technologies such as obtaining dental impressions
via digital methods and production of restoration with
computer aided are involved in routine clinical use. In
recent years, various steps have been taken regard-
ing the production of complete dentures by digital
methods (16,17). There are studies on the applica-
tion of digital and virtual methods in the use of the
face bows, which determines the position of the jaws
in space (18,19). Determination of OVD accurately is
of great significance in terms of carrying out a suc-
cessful prosthetic treatment. The problems resulting
from high or low OVD is reported in the literature in
detail (20-23). From this point of view, determination
of OVD via digital methods is thought to be a subject
which is worth researching. In the studies which use
the face arch are carried out virtually, participants'
records are taken via transferring several anthro-
pometric points in facial and dental arches to virtual
platform (18,24). This shows that the correlations or
mathematical formulas obtained by comparing the
OVD with the distance between the anthropometric
points can be processed by software that can detect
anthropometric points.

In this study, a new mathematical formula which en-
ables estimation of OVD by using facial measurement
is developed. The formulas which will be used to es-
timate OVD provide a base for future digital studies.
New formulas that calculate OVD with higher accura-
cy rates should be developed and software and de-
vices that perform OVD calculations based on these
formulas should be produced.
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Conclusion

Some of the distances between anthropometric points
on face have a significant relation with OVD. A math-
ematical formula to be generated by the statistical
analysis of the length values of these distances can
be used to calculate the OVD.
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Oz

Amac

istanbul Universitesi istanbul Tip Fakiiltesi Hastane-
si'nde 24 saat hizmet veren Travma ve Acil Cerrahi
Poliklinigi'nde duzenlenen adli raporlarin genelge,
rehber, tibbi yaklasim ve tip etigi cercevesinde deger-
lendirilmesi ve bu kapsamda adli rapor standardizas-
yonunun tartisiimasi amaglanmistir.

Gerec¢ ve Yontem

01.07.2014-30.06.2017 tarihleri arasinda calismacilar
tarafindan istanbul Universitesi, istanbul Tip Fakiiltesi
Travma ve Acil Cerrahi Poliklinigi'nde basvuran eris-
kin ve gocuk olgulara ait adli olgular ve adli raporlarin
degerlendirilmesi yapildi.

Bulgular

istanbul Universitesi, istanbul Tip Fakiiltesi Travma
ve Acil Cerrahi Poliklinigi'ne 01.07.2014-30.06.2017
tarihleri arasinda basvuran 21500 hastanin 4964

adli raporu degerlendirildi. Adli raporlarda ilk sirada
% 39.5 oraninda trafik kazasi, ikinci sirada % 31.2
oranla kunt travmatik etkili eylem ve lclncu sirada
ise % 9 oranla kesici delici alet yaralanmasi oldugu
gorulmustur. Basvuruya yonelik degerlendirmede ise;
% 96.6’sinda bagsvuru tarihi, % 95.2'sinde basvuru sa-
atinin belirtiimekte fakat sadece % 5.5'unda basvuru
sekli belirtiimisti. Calismaya dahil edilen adli raporla-
rin % 88.3'linde olay tarihi, % 81.3'Unde olay saati be-
lirtiimekle birlikte sadece %12.9'unda olay dykusunin
kayith oldugu saptandi.

Sonug

Adli raporun hukuki standartlara gére olmasi adalet
sisteminin hizli ve dogru bir sekilde islemesine neden
olmaktadir. Hekimlerin, bu alanda hizmet ici egitim
programlarina “Adli olgu, Adli Rapor Dizenlenmesi”
konusunun yani sira temel kanun ve yonetmeliklerde
yapilan degisikliklerin eklenmesi, bu egitimlerin peri-
yodik olarak yapilmasi ile Universitemiz Travma ve
Acil Cerrahi Poliklinigi'nde duzenlenen adli raporlar-
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daki hatalari azaltacagi ve standartlara daha uygun
adli raporlarin dizenlenmesinin saglanabilecegi ka-
naatindeyiz.

Anahtar Kelimeler: Adli rapor; adli tip; hekim sorum-
lulugu; egitim

Abstract

Objective

The aim of this study was to evaluate the forensic re-
ports prepared in the 24-hour Trauma and Emergency
Surgery Policlinic at Istanbul University Istanbul Medi-
cal Faculty Hospital within the framework of circulars,
guidelines, medical approaches and medical ethics
and to discuss the standardization of forensic reports
in this context.

Material and Methods

Forensic cases and forensic reports of adult and pedi-
atric patients admitted to Istanbul University, Istanbul
Medical Faculty Trauma and Emergency Surgery Cli-
nic between 01.07.2014-30.06.2017 were evaluated.

Results
4964 forensic reports of 21500 patients admitted to
Istanbul University, Istanbul Medical Faculty Trauma

Introduction

Forensic cases refer to all incidents that allegedly
occur due to trauma and lead to the impairment of
physical and mental health or the death of individu-
als (1). Primary responsibilities of physicians include
examining forensic cases and preparing medicolegal
reports, in addition to making a diagnosis, adminis-
tering treatment, and conducting preventive medicine
practices. All physicians prepare medicolegal reports
during their professional life (2). From the aspect of
medical ethics, although there are exceptions, the
obligation to report a crime or a suspected crime is
imposed on healthcare personnel, with the statement
“Any health personnel noticing evidence regarding an
offense while performing his/her duty, but neglects
notifying or delays notifying this to the authorized bod-
ies, is punished with imprisonment for up to one year”
provided in article 280 of the Turkish Criminal Code
numbered 5237 (3). Due to the importance of medico-
legal reports in the prosecution process, these reports
should be thoroughly elaborated in a timely manner
and in accordance with the standards of preparing
medicolegal reports, and must be reported to judicial
authorities (4). Tuzln et al. determined that 75.8% of
general practitioners, 69.3% of residents, and 37.2%
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and Emergency Surgery Outpatient Clinic between
01.07.2014-30.06.2017 were evaluated. In the foren-
sic reports, 39.5% traffic accident was the first, blunt
traumatic action with 31.2% and stab wounds were
the third with 9%. In the evaluation for the application;
96.6% stated the application date and 95.2% stated
the application time, but only 5.5% stated the applica-
tion. Although 88.3% of the forensic reports included
in the study stated the date of the event and 81.3%
of the time, only 12.9% of the cases had a history of
the event.

Conclusion

The fact that the forensic report is in compliance with
legal standards causes the justice system to function
quickly and accurately. We believe that by adding the
amendments made to the basic laws and regulations
to the training programs of physicians in this field, and
by conducting these trainings periodically, the foren-
sic reports prepared in the Trauma and Emergency
Surgery Policlinic of our University will reduce the er-
rors and that the forensic reports can be arranged in
accordance with the standards.

Keywords: Medicolegal report; forensic medicine;
physician responsibility; education

of specialists wanted to participate in postgraduate
training programs due to their insufficient knowledge
of forensic medicine (2). All sorts of allegations of as-
sault and battery, abuse, negligence, accident and
injuries either allegedly inflicted by one self or other
person/s and/or animals are considered as forensic
cases by physicians (1,5).

The circular on “Forensic Medicine and Preparation
of Medicolegal Reports” no. 13292 dated 22.09.2005
issued by the Ministry of Health General Directorate
of Basic Health Services is used in the evaluation of
forensic cases (6).

Article 2.2.b of the circular states the following: “Fo-
rensic medicine services in cities and town centers,
where units affiliated with the Council of Forensic
Medicine and universities that have an in-house fo-
rensic medicine department, shall be executed en-
tirely by these institutions or in collaboration with
healthcare organizations affiliated with the Ministry
and entirely by health organizations affiliated with the
Ministry when these institutions are not present.” (6).

Article 3.3 of the circular states the following: “Medi-
colegal report forms should be filled completely; in-
cident history, personal background, physical exam-



ination findings, and examination and consultation
date and time, if any, should be specified clearly. The
medicolegal report should include, in detail, clinical
findings, injuries, if any, and diagnostic test results, if
performed. If the decision of a “life-threatening condi-
tion” is made in the forensic evaluation, findings that
constitute the grounds for making the decision should
definitely be specified in the conclusion section of the
report. It should be taken into account if the exam-
ined person has consumed alcohol; this should be as-
sessed duly if deemed necessary by the physician or
requested by the judicial authority or the police, and
the assessment should be included in the report. In
light of ascertained findings, a definitive report should
be prepared, if possible. However, in case the present
examination and laboratory findings are not enough
to prepare a definitive report about the person, then,
a detailed preliminary-preliminary report/health status
report should be elaborated, and the patient should
be referred to a specialized healthcare organization
for undergoing further examination and for preparing
a definitive report.” (6).

Upon publication of this circular, guidelines for the
evaluation of injuries defined in the Turkish Criminal
Code with regard to medicolegal reports were pre-
pared by the Ministry of Justice, Directorate of Foren-
sic Medicine Institute, Forensic Medicine Specialists
Association, and Forensic Medicine Association in
2005 and were updated in 2013 (7).

This study aimed to evaluate forensic cases and
medicolegal reports elaborated by the Trauma and
Emergency Surgery Outpatient Clinic that works 24/7
at Istanbul University Istanbul Faculty Hospital within
the frame of the circular, guidelines, medical approach
and medical ethics and to discuss the standardization
of medicolegal reports within this scope.

Material and Methods

Inthis descriptive and retrospective study, forensic cas-
es and medicolegal reports of adults and children who
were admitted to the Istanbul Medical Faculty Trauma
and Emergency Surgery Outpatient Clinic at Istanbul
University between 07.01.2014 and 06.30.2017 were
evaluated by researchers. On 09.22.2005, circular no.
13292 regulating the Principles of Conduct in Foren-
sic Medicine Services was published by the Ministry of
Health General Directorate of Basic Health Services;
after the publication of this circular, considering the
circular and the guidelines prepared for the evalua-
tion of criminal injuries defined in the Turkish Criminal
Code in terms of forensic medicine and preparation
of medicolegal reports issued by the Directorate of
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Forensic Medicine Institute, Forensic Medicine Spe-
cialists Association, and Forensic Medicine Associa-
tion in 2005 and updated in 2013, the following were
retrospectively investigated in terms of their presence
in medicolegal reports: report date; report number;
date and time of admission to the health unit; type
of admission to the hospital; name, surname, father’s
name, date of birth or age, gender, and medical iden-
tity of the patient; whether the patient or his/her rel-
ative submitted informed consent forms; type, date,
and time of the incident; complaint and history of the
patient; history of the family; habits, general condition,
state of consciousness, cooperation, vital signs, and
laboratory and radiological test results of the patient;
referrals to other departments and results; medical
examination findings; alcohol level; characteristics of
external traumatic lesions if any (size, color, margin
characteristics, depth, localization); whether traumat-
ic lesions are marked on the diagram; presence of a
life-threatening condition; whether simple medical in-
tervention would suffice; interpretation of findings with
comments/results regarding the type of trauma; char-
acteristics of the report; seal or name and signature of
the physician issuing the report; information regarding
the employee receiving the report; seal and relevant
information of the institution issuing the report; and
patient data.

Report results and patient characteristics were com-
pared using statistical methods. Data were recorded
and statistically analyzed using SPSS for windows
ver. 23. Data are presented as median, minimum,
maximum, standard deviation, and mean. Distribution
of variables was analyzed by the Shapiro—Wilk test.
The Mann—Whitney test was used to compare two
groups. The Kruskal-Wallis test was used to compare
more than two groups. Results were within 95% con-
fidence interval, and the level of significance was set
at p <0.05.

Results

It was determined that 21,500 patients were admitted
to Istanbul Medical Faculty Trauma and Emergency
Surgery Outpatient Clinic at Istanbul University and
5,399 (25.1%) medicolegal reports were issued be-
tween 07.01.2014 and 06.30.2017. Totally, 4,989 of
these reports were retrieved from the hospital ar-
chives and included in the evaluation. Twenty-five
(0.5%) of these reports were not included in the study
due to illegibility. The evaluation included 4,964 medi-
colegal reports.

The distribution of medicolegal reports according to
incident type is presented in Table 1, wherein traffic
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accidents are leading incidents (39.5%), followed by
blunt trauma (31.2%), and penetrating stab wounds
(9%). physical injury was observed in 77.2% (n: 3834)
of the reports. Localization of injuries is presented in
Graph 1. Head—neck lesions were most common with
a number of 2,617 patients, while lower extremity le-
sions in 1,056, upper extremity lesions in 796, thorac-
ic lesions in 393, back/lower back lesions in 237, and
traumatic abdominal lesions in 139 patients, whereas
some patients had traumatic lesions in more than one
body region.

Admittance circumstances were not recorded in most
of the reports while 474 patients were admitted to the
hospital by calling the emergency line 112, and one
patient was brought to the hospital by the police.

Findings regarding the identification in medicolegal
reports that were included in the study are present-
ed in Graph 2. From the aspect of admission, 4,795
(96.6%) reports contained the date of admission,
4,725 (95.2%) of them covered the time of admission,
although only 275 (5.5%) included the type of admis-
sion.

Graph 1
Localization of Traumatic Lesions (N:3828)
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Of medicolegal reports included in the study, 88.3%
contained the date of the incident, 81.3% covered
also the time of the incident, and only 12.9% included
the history of the incident. Medical examination and
diagnostic tests conducted during medicolegal evalu-
ation are presented in Graph 3.

Results regarding the description of injuries are pre-
sented in Table 2.

Results regarding the report are presented in Graph
4. Referrals were requested for 208 forensic patients,
whereas reports belonging to 176 of these patients in-
cluded the opinions of consulted departments. Nearly
all 99.9% (n: 4,960) were preliminary reports prelim-
inary but 0.0% (n: 1), whereas 0.1% (n: 3) of the re-
ports did not specify the report characteristic.

Although the registration number, date and time of
issue, reason for referral for undergoing an examina-
tion, identification of the person examined, history of
the incident, date and time of the examination, local-
ization and size of the lesions, and wound character-
istics must be included in medicolegal reports, it was
seen that some of these data were missing.

Graph 2
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Table 1 Distribution of forensic cases according to the incident type

INCIDENT TYPE AVK (+) AVK (-) Total AVQK,O *) TA\QZ )
N
1. Blunt Trauma N(Number) | N(Number) (Number) % %
a) Blunt traumatic assault and battery 1505 21 1526 98.6 31.2
b) Pedestrian versus motor vehicle accident 1146 2 1148 99.8 23.8
¢) Road traffic accident 757 8 765 99 15.7
d) Fall(s) from height 366 8709 9075 4 7.6
e) Hitting the head against something 63 3 66 95.5 1.3
f) Being hit by a falling object such as a TV or refrigerator 62 0 62 100 1.3
g) Being hit by a falling object such as a concrete block, 29 7 36 80.6 0.6
machine, or cabinet
e) Occupational hazards 16 0 16 100 0.3
2. Penetrating Trauma
a) Penetrating stab wound/sharp object injury 433 435 99.5
b) Gunshot wound 239 241 99.2
¢) Sharp object injury 17 11 28 60.7 0.4
3. Injury secondary to explosion 39 0 39 100 0.8
4. Burns
a) Burns due to electricity 13 61.5 0.2
b) Burns due to contact with hot water 100 0.2
¢) Burns due to flame 100 0.0
5. Poisoning
a) Ingesting bleach 10 0 10 100 0.2
b) Ingesting corrosive substances 50 0.0
¢) Substance abuse 0 100 0.0
6. Multiple incidents
a) Blunt traumatic assault and battery + penetrating stab 74 0 74 100 0.2
wound/sharp object injury
b) Blunt traumatic assault and battery + gunshot wound 10 0 10 100 0.2
c) Blunt traumatic assault and battery + sharp object injury 6 0 6 100 0.1
d) Fall + sharp object injury 3 0 3 100 0.1
e) Gunshot wound + sharp object injury 3 0 8 100 0.1
f) Blunt traumatic assault and battery + sexual abuse 1 0 1 100 0.0
g) Blunt traumatic assault and battery + sexual violence 1 0 1 100 0.0
7. Sexual Violence
a) Anal/genital trauma 2 0 2 100 0.0
b) Sexual abuse 1 100 0.0
8. Suicide by jumping from height 2 2 100 0.0
9. Other 12 12 24 50 0.2
Total 4819 8784 13603 35.4 100

AVK (+): Cases with a stamp as forensic cases.

AVK (-): Cases without a stamp as forensic cases, although registered as a forensic case.

AVK (+) %: Percentage of cases stamped as forensic cases among forensic cases in the row.

TAVK (+) %: Percentage of cases stamped as forensic cases among forensic cases in the column.
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Table 2 Description of lesions secondary to injury

Description of lesion secondary to injury N (number) n (number) % (percentage)
Lesion size 3834 1869 48.7
Lesion color 1890 247 13.1
Lesion margin properties 2441 50 2
Lesion depth 2419 121 5
Lesions checked on the diagram 3834 0 0
Comments/results regarding the characteristics of the injury 3834 7 0.2
Localization of traumatic lesions 3834 3828 99.8

N : Number of lesions that need to be described n : Number of described lesions
% : Percentage of described lesions among those that need to be described (n/N)

Table 3 Missing Information in Medicolegal Reports from Various Studies

Serinkan Coltu Kahyai | Bozkurt Turla IL.TF

(n:3219) | (n:2204) | (n:464) | (n:1218) | (n:351) | (n:4964)
Missing identifying information % % % % % %
a)Patient’s name 0.3 0 0.9 0.9 0 0.8
b) Patient’s surname 0.4 0 0.9 0.9 0 0.9
c) Father’s name 84.9 22.41 35.9 2 99.8
d) Patient’s date of birth or age 87.0 6.43 33.8 6 97.4
Missing information related to the incident
a)Date of incident 0.1 0.63 100 37.1 9.7 11.7
b)Time of incident 52.1 4.85 100 49.3 14.5 19.7
c)History of incident 100 19.9 87.1
d) Type of incident 0 1.17 4 29
Missing information related to the examination and investigation
a)General condition 17.4 3515 61.5 93.2
b)State of consciousness 18.3 3173 58.7 10.7
c)Cooperation 19.4 65.2 16.0
d) Systematic examination findings 25.3 59.9 16.8 96.8
e)Laboratory results 69.8 96.4 0.7 98.8
f)Radiological test results 69.8 61.7 90.3
g)Alcohol level 46.9 2.54 63 99.9
h) Consultation 5347 84.6 96.5
Missing information related to the report
a) Report date 0.68 56 1.1
b) Report number 4.58 6
c) Seal or name of the physician issuing the report 4.2 4.17 0 8 3.9
d) Signature of the physician issuing the report 0.9 2.13 0 0.3 0.3
e) “Life-threatening condition” in the conclusion section 0.06 2.67 2.6 100
f) Information regarding the official receiving the report 26.2 12.97 100 100
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Conclusions

Besides providing emergency treatment and medical
intervention for forensic patients, physicians working
at emergency departments are also responsible for
issuing medicolegal reports and notifying relevant
departments, when necessary (1). The Law Concern-
ing the Mode of Execution for Medicine and Medical
Sciences No. 1219 states that “physicians with the
right to practice are entitled to issue reports regarding
the physical and mental status of individuals.” There-
fore, all physicians with the right to practice medicine
in Turkey are responsible for dealing with forensic
cases and issuing medicolegal reports (8).

In the present study, it was assessed that 7.6% of
5,399 medicolegal reports issued within 3 years were
not contained in the archive and that 25 (0.5%) of the
available medicolegal reports were illegible. Medico-
legal reports are prepared in four copies; one copy
is hand-delivered to the person acting on behalf of
the institution that requested the report upon signa-
ture and under seal, the second copy is delivered to
the relevant Public Prosecution Office through official
channels in a sealed envelope by the institution that
issued the report, the third copy is sent to the Local
Health Authority that encompasses the location of the
institute that issued the report on a monthly basis to
enable making evaluations at the provincial level, and
the fourth copy will be stored in the institution that is-
sued the report (6). lllegibility of medicolegal reports
leads to significant problems in the preparation of a
definitive report and in the judicial process.

According to the results of the study conducted by
Canbaz (9), 10,443 patients were admitted to Istan-
bul Medical Faculty, Trauma and Emergency Surgery
Outpatient Clinic at Istanbul University within one year
between 01.01.1997 and 12.31.1997 and medicole-
gal reports were issued for 5,513 (52.8%) patients,
whereas our study encompassing three years re-
vealed that 21,500 patients were admitted and that
5,399 (25.1%) medicolegal reports were issued. Com-
paring these two studies, it was observed that there
has been a decrease in both the number of patients
admitted to the same outpatient clinic and the number
of patients for whom medicolegal reports were issued.
While the decrease in the number of patients can be
explained by the increase in the number of centers,
the decrease in the number of forensic cases among
admissions implies a possible inadequacy in diagnos-
ing and reporting forensic cases.

In the study conducted by Canbaz (9) where 541 fo-
rensic cases were reviewed according to the incident
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type, traffic accidents were leading incidents (56.2%),
while blunt traumatic assault and battery (13.5%), and
penetrating stab wounds followed (11.8%). Our study
also showed that traffic accidents were the most fre-
quent of incidents (39.5%) followed by blunt traumat-
ic assault and battery (31.2%), and penetrating stab
wounds (9%). Considering the distribution of incident
types that lead to the issuing of medicolegal reports,
our study included traffic accidents in the first place
(39.5%), which is consistent with the results of similar
studies in the literature that indicate traffic accidents
are most common (25.9-68.3%) (10-13). Although
there is variability between regions, traffic accidents
were in the first place. Similar results obtained in stud-
ies conducted in various regions also reveal the ex-
tent of traffic accidents in numbers.

Informed consent includes the detailed verbal and
written permission granted by a patient after a physi-
cian is convinced that the patient is capable of mak-
ing decisions about his/her treatment and after the
physician answers the patient’s questions regarding
the patient’s current health status, diagnosis, incident
type, success rate, and duration of treatment modality
that needs to be applied and requires interfering with
physical integrity, risks of the treatment modality for
the patient’s health, dosage and possible side effects
of the administered medication, consequences of the
disease in case the patient refuses the recommended
treatment, and possible treatment options and risks in
a manner that the patient can comprehend and after
the patient reaches the necessary and sufficient lev-
el of awareness. Therefore, allied health personnel in
emergency departments having the informed consent
form signed by patients or their relatives who even do
not know the content constitutes a malpractice. The
patient or his/her relative signing an informed consent
form in this approach is not acceptable both legally
and ethically. Obtaining informed consent can be of
secondary importance due to the condition of patients
in the emergency department, however informed con-
sent must also be obtained from emergency cases
(14).

Article 24 of Patient Rights Regulation amended on
05.08.2014 states the following: “Consent of the pa-
tient and parents or guardians of the patient, should
the patient be minor or placed under guardianship,
shall be received for medical interventions. This is not
required in case the patient does not have a guardian
or parents or if they are not present or in case the pa-
tient does not have the capacity to provide consent.
Even in cases where the consent of the patient’s legal
representative would suffice, the participation of the
patient in the informed consent process and decisions
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regarding his/her treatment shall be ensured by listen-
ing to the minor or disabled patient to clarify that he/
she can understand what is being explained. Health
institutions and organizations shall take necessary
precautions for informing and obtaining consent of
the disabled by considering the nature of their disabil-
ity. In cases where the legal representative does not
consent, if the intervention is medically required, ex-
ercising the medical intervention on the patient, who
is a minor or placed under guardianship, is subject
to court decision as per articles 346 and 487 of the
Turkish Civil Code. For a patient who is not able to
express his/her requests during medical intervention,
his/her previously declared requests regarding med-
ical intervention shall be taken into account. In case
of recurrent diseases during which the patient loses
competency on occasion, the patient, when he/she is
competent, may be requested to provide consent for
receiving medical intervention that will be exercised
when the patient is not competent. In emergency cas-
es when the patient’s consent cannot be obtained and
the patientis in a life-threatening condition and uncon-
scious or in cases that will lead to organ loss or to an
organ becoming incapable of performing its function,
exercising medical intervention on the patient is not
subject to receiving consent from the patient. In this
case, the required medical intervention is performed
and recorded. However, in this case, the patient’s rel-
ative or legal representative available at the setting
shall be informed if possible; otherwise, the patient’s
relative or legal representative shall be informed af-
ter medical intervention. On the other hand, consent
procedures for subsequent medical interventions are
performed depending on the competency and capac-
ity of the patient after he/she regains consciousness.
After inpatient treatment in the health institution and
organization is completed, healthcare personnel shall
verbally explain to the patient the treatment plan after
discharge, including information such as the patient's
general health condition, medication, follow-up dates,
diet, and what he/she needs to do. Then, a copy of
the epicrisis that contains this treatment plan shall be
handed over to the patient.” (15).

Our study revealed that informed consent was not
obtained from any patient; Kahya also reported that
informed consent was not obtained from any patient
for the reports issued in Emergency Departments of
three training and research hospitals in 2005 (16).

Table 3 shows missing data regarding patients’ identi-
fication in our study and other studies in the referenc-
es, indicating that the results of our study are consist-
ent with those of studies (10, 11, 17). According to our
study, there were missing information regarding gen-
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der in 97.7% of the cases, medical identity in 100% of
the cases, medical complaints in 98.6% of the cases,
medical history in 99.9% of the cases, and habits in
100% of the cases; Akinci (18) et al. reported missing
information regarding medical history in 33.3% of the
cases and medical complaints in 10.6% of the cases,
and Ocak (19) et al. reported missing information re-
garding patient complaints in 26.4% of the cases . In
our study, it was determined that date of admission
was missing in 96.6% of the cases, time of admis-
sion was missing in 95.2% of the cases, and type of
admission was missing in 5.5% of the cases; Kahya
reported that 100% of the reports included the date
and time of the examination (16).

Missing information regarding the incident type in oth-
er studies and in our study is shown in Table 3. Glven
(20) et al. reported that the date of the incident was
not specified in 4.4% of the cases and that the type of
incident was not specified in 7.6% of the cases, which
are both in agreement with the results obtained in our
study.

Missing information related to examination findings in
other studies in the literature and in our study is provid-
ed in Table 3 (10,11,16,17,21). Bozkurt (11) et al. re-
ported that information regarding vital signs was miss-
ing in 67% of the cases, whereas the same rate was
found to be 17.9% in our study. It was also determined
that opinions of the consultants were not recorded in
32 medicolegal reports. Consultation is the delibera-
tion between the attending physician who is primarily
responsible for the patient and another physician from
another field of specialty who has the knowledge and
experience regarding the disease/treatment/medical
intervention and related issues. The consulting phy-
sician should be an expert in his/her own specialty,
or the consultation should be carried out under the
supervision of a specialist. The attending physician
might request a consultation with the consulting phy-
sician verbally or in writing. In emergency cases, a
request is made verbally, but the written request form
should be filled. The consulting physician and primary
physician are equally important for the patient; there-
fore, the consulting physician has an important role in
malpractice suits.

Missing information related to the description of le-
sions secondary to injury in our study and in other
studies is presented in Table 3. In the study conduct-
ed by Bozkurt (11) et al. and Kahya (16), the rates of
missing data regarding the description of lesions sec-
ondary to injury were reported as 13.9% and 41.2%,
respectively; missing data related to the description
of lesions secondary to injury was elaborated in our



study, and it was seen that data regarding lesion size
was missing in 51.3% of the cases, lesion color was
missing in 86.9% of the cases, lesion margins were
missing in 98% of the cases, and lesion depth was
missing in 95% of the cases. In the study conducted
by Ocak (19) et al., it was seen that data regarding ex-
amination findings was missing in 0.8% of the cases,
wound localization was missing in 6.4% of the cas-
es, wound size was missing in 24.8% of the cases,
wound characteristics were missing in 19.9% of the
cases, and ecchymosis/hematoma color was missing
in 98.2% of the cases. In studies, the rate of missing
data regarding the indication of lesions on the dia-
gram was reported to be between 5.1% and 32.7%,
whereas this rate was 100% in our study, a finding
inconsistent with other studies (11,17). In our study,
the localization of traumatic lesions was not specified
in 0.2% of the cases, whereas in the study conducted
by Guven, this rate was reported as 6.2% (20).

The review of medicolegal reports in our study re-
vealed that properties of external traumatic lesions
such as size, color, margin properties, and depth were
not specified in most reports. Article 276 of the Turk-
ish Criminal Code no. 5237 states the following re-
garding a wrong decision made by the expert, i.e., the
physician, issuing the medicolegal report: “In case of
declaration of opinion contrary to the truth by the ex-
pert, punishment with imprisonment from one year to
three years is applicable.” There are many examples
of this with ongoing or pending investigations in local
courts and the Disciplinary Committees of Chambers
of Medicine (17, 22).

Conducting a complete, accurate, and proper exami-
nation; indicating the findings of an examination in an
understandable manner; and preparing a medicolegal
report in accordance with the legal standards in the
course of identifying and reporting forensic cases lead
to a rapidly and accurately executed judiciary system
(16).

According to the Turkish law, judicial authorities pos-
tulate the evaluation of injuries in terms of life-threat-
ening conditions and simple medical intervention in
the preparation of medicolegal reports. It is stated that
ignoring this evaluation leads to insufficient informa-
tion in the reports as well as to obstruction of justice
(23). In our study, it was determined that none of the
medicolegal reports included information regarding
life-threatening condition or simple medical interven-
tion, whereas in the study conducted by Zeren et al.,
it was reported that simple intervention was not per-
formed in 13.9% of the patients and life-threatening
conditions were not evaluated in 0.4% of the patients
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presenting to the emergency department (23). Keten
et al. reported that there was no information regarding
whether the condition could be alleviated by simple
medical intervention in 87% of the cases (12). Ocak
(19) et al. reported that the criterion of life-threaten-
ing condition was not specified in 37.9% of the cases,
whereas Gliven (20) et al. reported that the life-threat-
ening condition was not written in 19.7% of the cases.
Serinkan (10) et al. determined that information on the
life-threatening condition was missing in 0.06% of the
cases. Therefore, our study was not in line with the
studies in the literature.

Medicolegal reports are classified as injury reports,
sex crime reports, alcohol reports, reports of criminal
liability for the child, reports of capacity to act, criminal
liability reports, age determination reports, and other
medicolegal reports in terms of their intended use. In
terms of results, these reports are divided into three
groups: preliminary-preliminary reports, definitive re-
ports, and supplement reports (24).

The vast number of preliminary-preliminary reports
and possible errors and missing data in these pre-
liminary-reports lead to prolonged procedural acts,
situations that are difficult to resolve, prolonged pros-
ecution processes, and an increase in the number
of applications to hospitals and forensic units for the
preparation of definitive reports and therefore to in-
creased work load in relevant units (25 ).

Eroglu (26) et al. reported in their study conducted in
the Emergency Department of a public hospital that
77.8% of physicians felt confident and that 36.4% of
physicians habitually added “preliminary-preliminary
report” to the conclusion section of their report.

Missing information in the reports according to our
study and other studies is presented in Table 3. Keten
(12) et al. reported that considering the type of issued
reports, 79% of reports were preliminary-preliminary
and 9% were definitive. Serinkan (10) et al. stated
that nearly 20% of medicolegal reports were definitive
and 79.87% thereof were preliminary, whereas Boz-
kurt (11) et al. stated that 0.7% of medicolegal reports
were definitive and 93.4% were preliminary-prelimi-
nary, in addition to reports not indicated as either pre-
liminary-preliminary or definitive (rate of 5.8%). In the
study conducted by Kahya, definitive reports were not
issued for any forensic case and preliminary-prelimi-
nary reports were issued for 95.5% of forensic cases
(16). Akinci (18) et al. stated that 65.7% of case re-
ports were preliminary and 9.3% of case reports were
definitive, whereas report characteristics were not
specified in 24.9% of reports. Korkmaz (13) et al. re-
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ported that preliminary reports were issued for 69.8%
of forensic cases and definitive reports for 14.4% of
forensic cases. In our study, 0.0% (n: 1) of medico-
legal reports were definitive and 99.9% (n: 4,960)
were preliminary, whereas 0.1% (n: 3) of reports had
no specification of preliminary or definitive. According
to a survey conducted by Tumer (27) et al. on sur-
geons, it was suggested that physicians refrain from
issuing definitive reports and that most medicolegal
reports are issued as preliminary reports. Demirci et
al. conducted a study on physicians working at the
Emergency Department and evaluated reports before
and after a hands-on training program was conducted
on medicolegal report writing for 3 days. According
to this study, physicians added “preliminary report” to
the conclusion section of 55.5% of the reports pre-
pared before training, whereas they added the same
to the conclusion section in only 0.5% of the reports
after training. This on-the-job training has created an
impact in terms of eliminating drawbacks (28).

Alcohol testing, which has a great importance in fo-
rensic cases and primarily in car accidents, should be
used in conjunction with physical examination find-
ings as well as biochemical analyses. The incapability
of a notable trauma center to conduct blood alcohol
analysis is a significant drawback. As seen in some
studies involving emergency departments, laborato-
ries that perform biochemical analyses do not perform
alcohol analysis; it is important to note this as an im-
portant necessity that needs to be satisfied in trauma
centers as soon as possible (12).

Studies in the literature have reported that blood sam-
ples were collected from 40% of patients determined
to be the driver in car accidents (29); in a similar study,
it was specified that no blood samples were collected
from the patients for blood alcohol analysis. According
to our study, laboratory evaluations related to blood
alcohol level were not performed in Istanbul Medical
Faculty Hospital, but blood alcohol levels were pres-
ent in six reports as these patients were referred from
another hospital.

Korkmaz (13) et al. reported that 20% of forensic pa-
tients did not have any signs of injury on their body,
whereas this rate was found to be 22.8% in our study.
Considering missing information related to the de-
scription of lesions secondary to injury reported by
this study and the fact that almost all reports are is-
sued as preliminary reports, a definitive report that
will be prepared a long time after the incident will be
incomplete and contain errors as lesions not specified
in the preliminary report will have healed by then; this
situation will lead to loss of rights for the individual.
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Coltu (21) et al. and Turkmen (1) et al. reported the
rate of cases marked as forensic cases in emergency
registration books as 43.6% and 76% between 1995
and 1997 and between 04.01.2002 and 03.31.2003,
respectively, whereas in our study, this rate was found
to be 35.4%. Lower rates reported in our study in
comparison to those in the reports in the references
reveal that physicians working at trauma and emer-
gency surgery outpatient clinics do not know the con-
cept of forensic cases.

According to the results of our study, the rate of mark-
ing falls/fall from height as forensic case in the regis-
tration book of the Trauma and Emergency Surgery
Outpatient Clinic was 4%. These cases have to be
carefully differentiated from cases that cannot be
evaluated as forensic cases such as minor home ac-
cidents. In the studies conducted by Coltu et al. and
Turkmen et al., 17.05% and 55% of cases of falls/fall
from height were marked as forensic cases, respec-
tively (21,1).

In emergency units, factors such as patient overload,
lack of knowledge in issuing medicolegal reports,
and lack of in-service training after graduation lead
to incomplete or erroneous medicolegal reports by
physicians. Yavuz (30) et al. stated that although phy-
sicians take forensic medicine courses during their
life as a student, 95% of them do not have sufficient
knowledge and/or skills regarding forensic medicine
and its applications.

In conclusion, while providing the necessary care to
forensic patients, physicians working at emergency
trauma departments are obliged to identify whether
it is a forensic case, and after identifying it as a fo-
rensic case, examine, collect and keep all materials
qualifying as medical evidence, perform a thorough
examination under proper and suitable conditions,
and inform judicial authorities (16 ).

After the Code of Criminal Procedure no. 5271 and
the Turkish Criminal Code no. 5237 took effect on
06.01.2005, circular no. 13292 regulating the Princi-
ples of Conduct in Forensic Medicine Services was
published by the Ministry of Health General Directo-
rate of Basic Health Services on 09.22.2005. Upon
the publication of this circular, guidelines for the eval-
uation of criminal injuries defined in the Turkish Crim-
inal Code with regard to forensic medicine and the
preparation of medicolegal reports were prepared by
the Ministry of Justice, Directorate of Forensic Medi-
cine Institute, Forensic Medicine Specialists Associa-
tion, and Forensic Medicine Association in 2005 and
were updated in 2013. Although report number, date



and time of issuing the report, reason for referral to
undergo examination, identifying information of the
patient examined, history of the incident, date and
time of performing the examination, localization and
size of the lesions, and characteristics of the wound
must be mandatorily included in medicolegal reports,
it was determined that some of these data were miss-
ing and erroneous (6,7).

Physicians will be legally liable for any mistake in and
missing data in medicolegal reports, similar to mal-
practice cases, and they can be faced with criminal
action and sued for damages (10).

As reported in various studies, on-the-job training
programs make it possible to reduce missing data or
errors (26).

In conclusion, physicians should conduct detailed
evaluations as per articles related to forensic cases in
the Turkish Criminal Code and issue medicolegal re-
ports using standard practices. It was considered that
the number of errors in medicolegal reports issued in
trauma and emergency surgery outpatient clinics of
our university can be reduced and that medicolegal
reports can be prepared more in line with the stand-
ards of “Forensic case, Medicolegal Report Prepa-
ration”; amendments made in fundamental laws and
regulations should be included in physicians’ on-the-
job training programs, and these training programs
should be periodically provided. University hospitals
are also auspiciously equipped with departments of
forensic medicine whereas forensic cases might be
referred to, and forensic physicians can get involved
with an adequate evaluation process to decide wheth-
er cases have medicolegal aspects. Henceforth a
team work with multidisciplinary approach might pre-
vent evidence to be lost through work load.

Bu calisma 11-15 Nisan 2018 tarihleri arasinda An-
talya’da duzenlenen 21. Ulusal Cerrahi kongresinde
s6zel sunum olarak sunulmustur.
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Oz

Amacg

Calismada; klinik ve elektrodiagnostik inceleme so-
nucu karpal tiinel sendromu (KTS) tanisi alan has-
talarda ultrasonografi (US) ve manyetik rezonans
(MR) gorintulemenin taniya katkisini degerlendirmek
amaclanmistir.

Gerec¢ ve Yontem

KTS 6n tanisi ile uygulanan elektromiyografi (EMG)
incelemesi pozitif sonucglanan 27 hastanin 41 el bile-
gi, US ve MR ile tetkik edilmek Uzere ¢alismaya dahil
edildi. El bilegi bélgesini ilgilendiren gegirilmis travma,
operasyon ve steroid enjeksiyonu 6ykisu olan vaka-
lar calisma disi birakildi.

Bulgular

Olgularin yas ortalamasi 46,1 yil olup %92,6's1 ka-
dindi. Tutulum olgularin 6’sinda sag, 7'sinde sol ve
14’Ginde bilateral idi. US ile 41 el bileginin %90,2'sin-
de, MR ile %92,7’sinde KTS'yi destekleyecek primer
ve sekonder bulgular saptandi. Ayrica iki olguda kar-
pal kemiklerde dejeneratif kistik rezorpsiyon, bir olgu-
da ganglion kisti ve bir olguda bifid median sinir var-
yasyonu tespit edildi.

Sonug
Klinik muayene vel/veya elektrodiagnostik tetkik ile

KTS tanisi alan hastalarda US ve MR degerlendirme-
leri; dngorilecek medikal veya cerrahi tedavi 6nce-
sinde gerek median sinirin hasari ile iligkili bulgulari
ortaya koymasi gerekse yandas anatomik ve patolojik
durumlari ortaya ¢ikarmasi yonunden yararhdir.

Anahtar Kelimeler: Karpal tiinel sendromu, median
sinir tuzak noropatisi, ultrasonografi, manyetik rezo-
nans goruntileme, elektromiyografi.

Abstract

Objective

The present study aimed to evaluate the contributi-
on of ultrasonography (US) and magnetic resonance
(MR) imaging to the diagnosis of patients diagnosed
with carpal tunnel syndrome (CTS) based on clinical
and electrodiagnostic studies.

Matherial and Methods

Atotal of 41 wrists of 27 patients with positive findings
in electromyography (EMG) studies performed due to
a pre-diagnosis of CTS were included in the study to
be examined by US and MR imaging. Patients with a
history of wrist trauma, surgery, and steroid injection
were excluded.

Results
The mean age of the cases was 46.1 years and 92.6%
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of the cases were female. 6 patients had right-sided,
7 had left-sided and 14 patients had been proved to
have bilateral CTS findings. Primary and secondary
findings favouring CTS were detected by US and MR
imaging in 90.2% and 92.7% of the 41 wrists, respec-
tively. Moreover, degenerative cystic resorption of the
carpal bones was detected in two, ganglion cyst was
detected in one, and bifid median nerve was detected
in one case.

Giris

Karpal tinel sendromu (KTS), el bileginde median
sinirin karpal tiinel icerisinden gecerken basiya ug-
ramasi sonucu gelisen ve genel populasyonda %3-5
prevalans ile en sik gorilen tuzak ndropatisidir (1, 2).
Kadinlarda erkeklere gore Ug ila bes kat daha sik go-
rilmektedir (1, 2). KTS sikligi 50-59 yas arasi ve 80
yas uzeri olmak Uzere iki yas doneminde pik yapar
(2). Tutulum dominant elde daha sik olmakla beraber
olgularin yaridan fazlasinda bilateral tutulum goralar

).

Karpal tiinel, el bilegi volar ylzde, sinirlarini el bilegi
kemikleri ile fleksor retinakulumun olusturdugu oste-
ofibrdz bir kanaldir. igerisinde median sinirin yanisira
fleksor pollicis longus tendonu ve 4 adet fleksor digito-
rum profundus ile 4 adet fleksor digitorum superfisiya-
lis tendonlari yer alir.Karpal tinel sendromlu olgularin
¢ogu idiyopatiktir. Karpal tiineli daraltan ya da icindeki
basinci artiran sistemik veya lokal nedenli her streg
median sinirin tuzaklanmasi igin risk olusturur. KTS ile
iliskili risk faktorleri arasinda diyabet, gebelik, meno-
poz, obezite, renal yetmezlik, konjestif kalp yetmezli-
gi, hipotiroidizm, oral kontraseptif kullanimi, alkolizm,
vitamin eksikligi veya toksisitesi, tiinel ici timor ve tu-
mor benzeri lezyonlar, el bilegi kiriklari, radius distal
uc malunionlari ve artrit yer almaktadir (3).

Karpal tinel sendromu; el ve el bileginde, median si-
nirin dagilim bolgesinde 6zellikle geceleri artan pares-
tezi, agri, duyu kaybi ve gii¢ kaybi ile ortaya cikar ve
ilerleyen olgularda tenar kas atrofisine neden olur (4).
KTS tedavisinde cesitli medikal ajanlar, fizik tedavi
yontemleri ve gerektiginde cerrahi yéntemler kullanihr

(4).

Karpal tinel sendromu tanisi karakteristik sikayetleri
ve fiziksel muayene bulgulari olan hastalarda klinik
olarak konulabilmektedir. Tinel bulgusu ve Phalen
manevrasi pozitifligi, hastahgin ileri evrelerinde tenar
kas atrofisi tanida yardimci bulgulardir (4). Elektrodi-
agnostik calismalar [sinir iletim ¢alismalari ve elekt-
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Conclusion

US and MR imaging in patients with CTS are valuable
both in terms of exhibiting the signs of median nerve
injury and detecting concomitant anatomical and pat-
hological conditions prior to treatment.

Keywords: Carpal tunnel syndrome, median nerve
entrapment neuropathy, ultrasonography, magnetic
resonance imaging, electromyography.

romiyografi (EMG)] atipik olgularda tani koymaya,
olayin siddetini anlamaya ve cerrahiyi planlamaya
yardimci olur (4, 5). Elektrodiagnostik calismalarin
spesifisitesi yiksek (%97-99) olmakla beraber genel
popilasyonda %?20’lere ulasan yalanci pozitiflikler
bildirilmektedir (5). KTS tanisinda gortintileme yon-
temlerinin kullaniimasi teknolojik gelismelerle birlikte
giderek artmaktadir. Kas-iskelet sistemi ve yumusak
dokularin degerlendiriimesinde 6nemli bir yéntem
olan manyetik rezonans (MR) goruntileme, karpal
yapilarin incelemelerinde de basarili sekilde kullanil-
maktadir (6). Ultrasonografi (US) de yiksek ¢ozunir-
lik saglayan problar ve yazilimlarin gelistiriimesi so-
nucu KTS degerlendiriimesinde ucuz ve konforlu bir
yontem olarak yerini almistir (7). Bu ¢alismada,; klinik
ve elektrodiagnostik inceleme sonucu KTS tanisi alan
hastalarda US ve MR incelemesinin taniya katkisini
degerlendirmek amaglanmistir.

Gerecg ve Yontem

TCSB Taksim Egitim ve Arastirma Hastanesi Noroloji
poliklinigine Mart 2010 - Ocak 2011 arasi basvuran ve
KTS 06n tanisi ile uygulanan EMG incelemesi pozitif
sonuglanan 27 hastanin 41 el bilegi, US ve MR ile
tetkik edilmek Uzere ¢alismaya dahil edildi. El bilegi
bolgesini ilgilendiren gegcirilmis travma, operasyon ve
steroid enjeksiyonu 6ykisu olanlar ¢calisma disi bira-
kildi. Calisma icin Taksim Egitim ve Arastirma Hasta-
nesi Etik Kurulu Onay: (tarih ve no: 6.1.2010 - 1792)
ve tum hastalardan ayrintil bilgilendirilmis onam for-
mu alindi.

Olgularin el bilegine yonelik yiiksek rezoliisyonlu
prob ile US yapilmasini takiben MR gerceklestirildi.
Hastalarin el bilekleri General Electric Logig-9 model
tibbi US cihazinin (San, Jose, CA, ABD) 13 MHz'lik
yuksek rezolisyonlu matriks probu ile nétral (supin)
pozisyonda incelendi. incelemeye oncelikle el bilegi
dizeyinde aksiyal planda median sinir gosterilerek
baslandi. Median sinir, 6n kol 1/3 distal kesimi ile el
ayasinda izlenebildigi en distal seviyeye kadar kendi
trasesi boyunca takip edildi. Sinir ve komsulugundaki



anatomik yapilar gézlemlendikten sonra trase boyun-
ca median sinirin yapisi, konturlari, internal ekojeni-
tesi incelendi. Radiokarpal eklem ve proksimal karpal
kemikler seviyesinde median sinirin AP ve transvers
¢aplari incelendi. US ile degerlendirme islemi; me-
dian sinir kesit alaninda artis, yassilasma ve liflerde
iki radyolog tarafindan ardisik olarak gergeklestirildi.
MR incelemesi 1.5 Tesla magnet glciinde Siemens
Avanto (2007) model cihazda (Erlangen, Almanya)
ekstremite sargisi kullanilarak gerceklestirildi. incele-
meler aksiyal ve koronal planda spin eko T1 agirhikl
(TR: 500ms, TE: 10ms, [TR: "repetition time"; tekrar
suresi, TE: "echo time"; eko suresi]) ve yag baskili T2
agirhkli (TR: 3600 ms, TE: 16 ms) sekanslari takiben
sagittal planda STIR (“short tau inversion recover-
y")-T2 agirhikli (TR: 3600 ms, TE: 45 ms, Tl: 160 ms)
sekans kullanilarak gergeklestirildi. Kesit kalinhgr 4
mm, inceleme alanindaki FOV (“field-of-view”) degeri

Sekil 1
37 yasinda kadin, sag el bilegi, koronal
T2 agirhkh serilerde lunat kemik basin-
da milimetrik dejeneratif kistik rezorpsi-
yon alant ile uyumlu fokal sinyal artisi.

Sekil 2

Sekil 3

37 yasinda kadin, sol el bilegi, aksiyal
T2, karpal kemikler seviyesinde, vo-
lar yizde iyi sinirli hiperintens iki adet
ganglion Kisti.

Sekil 4

Siileyman Demirel Universitesi

220x220 mm, matriks ise 182x256 olarak secildi. MR
islemi iki radyolog tarafindan hem bilgisayar hem de
filmler Uzerinde gerceklestirildi. Degerlendirme; 6zel-
likle baski median sinir trasesinde sinyal artisi, fleksor
retinakulumda palmar yaylanma ve median sinirde
yassilasma acisindan yapildi.

Bulgular

Olgularin yas ortalamasi 46,1 yil (32-67 yil araliginda)
olup 25'i (%92,6) kadin, 2’si (%7,4) erkekti. Tutulum
olgularin 6'sinda (%22,2) sag, 7'sinde (%25,9) sol ve
14’Unde bilateral (%51,9) idi.

Ultrasonografi ile degerlendirilen 41 el bileginden
37'sinde (%90,2) KTS acisindan pozitif olarak deger-
lendirilebilecek bir veya birden fazla bulgu (el bilek
lokalizasyonunda median sinirde basiya bagli olusan

39 yasinda kadin, sol el bilegi, koronal yag baskili-T2 imajlar; a) kapitatum di-
zeyinde ve b) trikuetrum dizeyinde milimetrik kistik rezorpsiyon alanlari.

R MN BIF

46 yasinda kadin, sag el bileginde bifid median sinir gérinimu a) manyetik
rezonans (MR) ve b) ultrasonografi (US) goruntdleri.
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Sekil 5
67 yasinda erkek, sag el bilegi, a) aksiyal manyetik rezonans (MR) kesiti; fizyolojik gériinimde hipo-
intens median sinir, b) aksiyal ultrasonografi (US); oval konfigirasyonda homojen ekoda median sinir.

Sekil 6
38 yasinda kadin, yaklasik ayni seviyeden alinan a) aksiyal manyetik rezonans (MR) ve b) ultrasonog-
rafi (US) gorintulerinde karpal tinel sendromu (KTS)'yi destekleyen bulgular.

Sekil 7

47 yasinda erkek, bilateral karpal tinel sendromu (KTS)'yi destekleyen a) ultrasonografi (US) ve b) ve c) aksiyal yag baskil
T2 agirhkh kesitleri
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Sekil 8
41 yasinda kadin, bilateral karpal tiinel sendromu (KTS)'yi destekleyen a) aksiyal yag baskili T2 agir-
likli imaj ve b) ultrasonografi (US)'de yassli ve hipoekojen median sinir.

6dem, hipoekoik goérinim, sinirde yassilasma, cap-
ta artis vb.) mevcuttu. Ayrica bu hastalarda sinirin i¢
yapisini olusturan ndral fasikillerin disini kaplayan
epindriyum tabakalarinin olusturdugu ince retikiler
ekojenitelerin kaybi da dikkati cekmekteydi.

Manyetik rezonans degerlendirmesinde 41 olgunun
38'inde (%92,7) median sinir trasesinde sinyal artisi,
34'Unde (%82,9) fleksor retinakulumda palmar yay-
lanma ve 33'Unde (%80,5) median sinirde yassilas-
ma tespit edildi. MR bulgulari igcerisinde sinirde sinyal
artisi 6n planda dikkate deger alinip EMG sonuglari
ile kiyaslandiginda, MR ile tani koyma orani %92,7
olarak saptandi.

incelemelerimiz esnasinda, iki olguda karpal kemik-
lerde dejeneratif kistik rezorpsiyon alanlari ile uyumlu
milimetrik T2 hiperintensiteler tespit edildi (Sekil 1 ve
2). Olgularimizdan bir hastada el bilegi volar yiizde
iki adet ganglion kisti (Sekil 3) dikkati ¢ekti. Diger bir
olguda ise bifid median sinir varyasyonu izlendi (Sekil
4). Bazi hastalara ait US ve MR gorunttleri Sekil 5, 6,
7 ve 8'de sunulmustur.

Tartisma

Karpal tinel sendromu en sik gorilen periferik sinir
tuzaklanmasidir ancak tanisinda gtclikler yasanabil-
mektedir. KTS tanisinda kullanilan iki fiziksel muaye-
ne bulgusunun (Tinel bulgusu ve Phalen manevrasi)
orta diuizeyde duyarlilik (%20-70) ve 6zgullik (%70-
83) gosterdigi bildiriimektedir (8). Klinik olarak KTS
suphesi olan olgularda siklikla elektrodiagnostik calis-
malar yapiimaktadir. Bununla birlikte elektrodiagnos-
tik testlerin yalanci negatif ve yalanci pozitif sonuclar
verdigi bilinmektedir (9). Klinik bulgularin KTS Iehine
pozitif, ancak elektrodiagnostik inceleme sonuclari-
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nin negatif oldugu durumlarda cerrahi girisim yapip
yapmamanin tartismali olmasi, karpal tinelin gérun-
tileme metotlari ile incelenmesi calismalarina hiz
vermistir. Klinik ve elektrodiagnostik olarak kesin tani
konamayan hastalarda US ve MR gibi goruntileme
metotlarinin guclu bir tamamlayici rolt vardir (10-12).

Erken calismalarda Buchberger ve ark. (13) KTS'li
hastalarda US ile tespit edilebilen bulgulari style ta-
nimlamistir: Karpal tinelin proksimal kisminda medi-
an sinir capinda belirgin artig, tinelin distal kismin-
da sinirde belirgin yassilasma, fleksor retinakulumda
belirgin palmar yaylanma. Nakamichi ve ark. (14) US
ile yapilan median sinir kesitsel alan 6lcimu ve sinir
ileti calismalarinin birlikte degerlendirilmesi ile tanida
%84 duyarhliga ve %94 6zgullige ulastiklarini bildir-
migtir. Kesitsel alan 6lcimi median sinirin US ile dl¢u-
len en 6nemli parametresi olarak bildiriimektedir (15).
Lee ve ark. (16) klinik bulgusu olan ve elektrodiagnos-
tik testleri negatif bulunan hastalarda US'nin tanida
yararli oldugunu ve MR gorintilemeye kiyasla diistik
maliyetli bir alternatif sagladigini bildirmistir. Vahed ve
ark. (17) KTS'li hastalarda median sinir alani dlgimu
icin; hastaya az rahatsizlik veren, uygun maliyetli ve
zaman kazandiran bir yéntem olan US’nin birinci ba-
samak teknik olarak uygulanabilecegini ifade etmistir.
Calismamizda EMG ile KTS tanisi alan 41 el bileginin
37'sine (%90,24) US ile dogru tani konabildigi gorul-
mastdr.

Ultrasonografinin avantajlari ulasilabilir; non-invaziv
ve goreceli ucuz olmasi, tasinabilir cihazlarla yapi-
labilmesi, kolay ve hizli degerlendirme saglamasi ve
hasta tarafindan iyi tolere edilen bir metot olmasidir
(15). US, median sinirin goruntilenmesinin yani sira
el bilegi yapilarini ilgilendiren olasi varyasyonlari ve
sinir sikismasinin ekstrensek nedenlerini tespit et-
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mek agisindan da avantajli bir ydntemdir. Tenosinovit,
ganglion kisti, yumusak doku timdrleri, vaskiler ti-
morler, kemik ve eklem anormallikleri, anormal kaslar,
persistan median arter ve amiloid depolanmasi gibi
bircok konjenital veya kazaniimis durumun tanisinda
yararhdir (18). Yukarida tanimlanan KTS nedenlerini
elektrodiagnostik calismalar ile tanimlamak mimkin
degildir. Bu gibi durumlarin US ile 6énceden tespit edil-
mesi cerrahi tedavi distiniilen vakalarda olasi kompli-
kasyonlarin 6nlenmesi agisindan ¢ok dnemlidir. Yakin
zamanda KTS cerrahisinde US esliginde teknik ile
minimal invaziv yaklasim uygulandigi rapor edilmistir
(19). US’nin en buyuk dezavantaji kullaniciya bagimli
olmasidir. Dogru tani koymak tecrtibe ve bilgi birikimi
gerektirdigi gibi ayni zamanda kullanilan US cihazinin
da teknik agidan yeterliligi Gnemlidir. Bir baska deza-
vantajl da sinirin fonksiyonu hakkinda bilgi saglamiyor
olmasidir (15).

Weiss ve ark. (20) 80'li yillarda el ve el bilegi MR g6-
ranttlerinin anatomik yapi hakkinda iyi bilgi verdigini
rapor etmistir. Middleton ve ark. (21) da MR ile, nor-
mal gonullilerde ve KTS'li olgularda karpal tiinelin
anatomik yapilarini ve patolojik bulgularini tanimlayip
MR'nin dogasindaki yiksek kontrast rezollisyonu ve
yetenegi ile KTS'de diagnostik degere sahip en iyi go-
rintileme yontemi oldugunu belirtmiglerdir (21). MR
goruntileme, KTS'li hastalarda preoperatif planlama-
nin yani sira postoperatif donemde karsilasilan so-
runlarin degerlendiriimesinde de yararlidir. Semptom-
larin postoperatif donemde sebat etmesi durumunda
MR goruntuleme ek bilgi verip yeniden cerrahi gerek-
sinimi acgisindan yol gdsterici olabilmektedir (22).

Manyetik rezonans ile aksiyal gortntilemelerde me-
dian sinirin ve komsu yapilarin topografik anatomisi-
nin, koronal goruntulerde ise fleksor tendonlarin daha
iyi izlenmesi karpal tunel igindeki anatomik ve pato-
lojik suregleri anlasilir hale getirmektedir (23). Karpal
tinel MR’si icin, aksiyal T1 ve T2 agirlikli sekanslari
iceren protokoller en sik tercih edilenlerdir. T1 agirlikh
sekans median sinir gapi ve sinir sismesini saptama-
ya yardimci olmakla birlikte T2 agirhkli seriler karpal
tinelde median sinir 6demini saptamada ¢ok etkindir.
Her iki sekans da fleksor retinakulumu goéruntilemede
yararlidir (24). MR ile saptanan sinyal intensitesi ve
sinir boyutu degisikliklerinin sinirin kan destegindeki
ve vendz drenajindaki degisikliklere bagh oldugu bil-
dirilmistir. Sinire basi sonucunda epindral kan akimin-
da erken donemde azalma, sonra gelisen perindral
6dem ve nihayetinde aksonal kan akiminda etkilenme
ile 6demin eslik ettigi intrandral kan akiminda azalma
meydana gelmektedir. intrafasikiiler édem bu siirecin
sonucunda olusur ve daima MR imajlarinda T2 agir-
likh serilerde hiperintensite olarak gorilur (25).
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Britz ve ark. (26) MR uyguladiklari KTS tanili 43 el bi-
leginin 41'inde (%95) artmis median sinir sinyali izle-
mislerdir. Jarvik ve ark. (27) MR ile saptanan median
sinir sinyal artisinin KTS tanisindaki duyarliligini yuk-
sek (%88) dzgullugunt dusik (%39) olarak bildirmistir.
Pasternack ve ark. (28) derleme ¢alismalarinda KTS'li
hastalarda median sinirde artmis T2 sinyal yogunlugu-
nun ve fleksor retinakulum yaylanmasinin en duyarh
MR bulgulari oldugunu bildirmistir. Bununla birlikte MR
bulgularina ait duyarlilik ve 6zgullik degerlendirmesi-
nin ¢alismalarin heterojenitesi nedeniyle akilci olma-
digini, valide edilmis tanisal kriterlerin belirlenmesine
ihtiyac oldugunu ifade etmislerdir. Calismamizda EMG
ile KTS tanisi alan 41 el bileginin 38’ine (%92,7) MR ile
dogru tani konabildigi goralmustur.

Karpal tiinel sendromlu olgularda US ve MR sonug-
larini kiyaslayan c¢alismalar mevcuttur. MR'nin zorlu
vakalar tanimlamada US'’ye ustin gdérindugd, sinir
6deminin ve kan perfiizyon anormalliklerinin neden
oldugu degisiklikleri gostermede daha iyi oldugu bildi-
rilmistir (18). US ve MR’nin tanidaki degerini arastiran
calismalarda genellikle EMG altin standart olarak ka-
bul edilmektedir. Deniz ve ark. (29) klinik bulgular al-
tin standart olarak kabul ettikleri calismalarinda EMG,
MR, US ve bilgisayarli tomografinin tanisal dogru-
luklarini deg@erlendirmis ve tim metotlarin tatminkar
sonug verdigini ifade etmistir. Calismada EMG’nin en
yuksek duyarlilik ve 6zgulliige sahip oldugu bununla
beraber diger testlerle arasinda istatistiksel fark olma-
dig1 bildirilmistir (29). Hersh ve ark. (30) karpal ttinel
icindeki median sinirin kesitsel alan dlgiminu MR ve
US ile yapmis, iki metot arasinda sonuclar mikem-
mel korelasyon gostermistir. Keberle ve ark. (31) KTS
tanisinda US ve MR metotlarini karsilastirdiklari ¢a-
hsmalarinda iki metodun da benzer tanisal etkinlikte
oldugunu, bununla birlikte US’nin objektif ve kesin bir
tanisal metot oldugunu, kolay ve hizli uygulandigini,
daha ucuz oldugunu, MR'nin ise kemik deformas-
yonlari ve ganglion kistler gibi bazi patolojik bulgulari
saptamada daha Ustin oldugunu bildirmistir. Calis-
mamizda MR ve US yontemleri ile iki olguda karpal
kemiklerde dejeneratif kistik rezorpsiyon alanlari, bir
olguda el bileginde ganglion kisti ve bir olguda bifid
median sinir varyasyonu saptanmistir. Bifid medi-
an sinir KTS ile iliskili bir anatomik varyasyondur ve
operasyon planlanan hastalarda cerrahin bu varyas-
yondan haberdar olmasi énemlidir. Bifid median siniri
hem US hem de MR ile dogru sekilde saptamak mim-
kiindar (32).

Sonuc

Klinik muayene vel/veya elektrodiagnostik tetkik ile
KTS tanisi alan hastalarda US ve MR degerlendirme-



leri; dngorilecek medikal veya cerrahi tedavi 6nce-
sinde gerek median sinirin hasari ile iligkili bulgulari
ortaya koymasi gerekse yandas anatomik ve patolojik
durumlari ortaya ¢ikarmasi yoninden yararhdir.

Kaynaklar

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Middleton SD, Anakwe RE. Carpal tunnel syndrome. BMJ
2014;349:96437.

Dec P, Zyluk A. Bilateral carpal tunnel syndrome - A review.
Neurol Neurochir Pol 2018;52(1):79-83.

Ibrahim 1, Khan WS, Goddard N, Smitham P. Carpal tunnel
syndrome: a review of the recent literature. Open Orthop J
2012;6:69-76.

Wipperman J, Goerl K. Carpal Tunnel Syndrome: Diagnosis
and management. Am Fam Physician 2016;94(12):993-9.
Sonoo M, Menkes DL, Bland JDP, Burke D. Nerve conduction
studies and EMG in carpal tunnel syndrome: Do they add va-
lue? Clin Neurophysiol Pract 2018;3:78-88.

Steinbach LS, Smith DK. MRI of the wrist. Clin Imaging
2000;24(5):298-322.

Beekman R, Visser LH. Sonography in the diagnosis of carpal
tunnel syndrome: a critical review of the literature. Muscle Ner-
ve 2003;27(1):26-33.

Jarvik JG, Yuen E, Kliot M. Diagnosis of carpal tunnel syndro-
me: electrodiagnostic and MR imaging evaluation. Neuroima-
ging Clin N Am 2004;14(1):93-102, viii.

Sears ED, Lu YT, Wood SM, Nasser JS, Hayward RA, Chung
KC, Kerr EA. Diagnostic testing requested before surgi-
cal evaluation for carpal tunnel syndrome. J Hand Surg Am
2017;42(8):623-9.e1.

Kim S, Choi JY, Huh YM, Song HT, Lee SA, Kim SM, et al. Role
of magnetic resonance imaging in entrapment and compres-
sive neuropathy--what, where, and how to see the peripheral
nerves on the musculoskeletal magnetic resonance image: part
2. Upper extremity. Eur Radiol 2007;17(2):509-22.

Klauser AS, Faschingbauer R, Bauer T, Wick MC, Gabl M, Aro-
ra R, et al. Entrapment neuropathies II: carpal tunnel syndro-
me. Semin Musculoskelet Radiol 2010;14(5):487-500.

Wilson D, Allen GM. Imaging of the carpal tunnel. Semin Mus-
culoskelet Radiol 2012;16(2):137-45.

Buchberger W, Judmaier W, Birbamer G, Lener M, Schmidauer
C. Carpal tunnel syndrome: diagnosis with high-resolution so-
nography. AJR Am J Roentgenol 1992;159(4):793-8.
Nakamichi K, Tachibana S. Ultrasonographic measurement of
median nerve cross-sectional area in idiopathic carpal tunnel
syndrome: Diagnostic accuracy. Muscle Nerve 2002;26(6):798-
803.

Georgiev GP, Karabinov V, Kotov G, lliev A. Medical ultrasound
in the evaluation of the carpal tunnel: a critical review. Cureus
2018;10(10):e3487.

Lee CH, Kim TK, Yoon ES, Dhong ES. Correlation of high-reso-
lution ultrasonographic findings with the clinical symptoms and
electrodiagnostic data in carpal tunnel syndrome. Ann Plast
Surg 2005;54(1):20-3.

Vahed LK, Arianpur A, Gharedaghi M, Rezaei H. Ultrasound
as a diagnostic tool in the investigation of patients with carpal
tunnel syndrome. Eur J Transl Myol 2018;28(2):7380.

Martinoli C, Bianchi S, Gandolfo N, Valle M, Simonetti S, Der-
chi LE. US of nerve entrapments in osteofibrous tunnels of the
upper and lower limbs. Radiographics 2000;20 Spec No:S199-
213; discussion S213-7.

Petrover D, Hakime A, Silvera J, Richette P, Nizard R. Ultra-
sound-guided rurgery for carpal tunnel syndrome: a new inter-
ventional procedure. Semin Intervent Radiol 2018;35(4):248-
254,

Weiss KL, Beltran J, Shamam OM, Stilla RF, Levey M. Hi-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

gh-field MR surface-coil imaging of the hand and wrist. Part I.
Normal anatomy. Radiology 1986 160(1):143-6.

Middleton WD, Kneeland JB, Kellman GM, Cates JD, Sanger
JR, Jesmanowicz A, et al. MR imaging of the carpal tunnel:
normal anatomy and preliminary findings in the carpal tunnel
syndrome. AJR Am J Roentgenol. 1987;148(2):307-16.
Bordalo-Rodrigues M, Amin P, Rosenberg ZS. MR imaging of
common entrapment neuropathies at the wrist. Magn Reson
Imaging Clin N Am 2004;12(2):265-79, vi.

Kanaan N, Sawaya RA. Carpal tunnel syndrome: modern
diagnostic and management techniques. Br J Gen Pract
2001;51(465):311-4.

Bonél HM, Heuck A, Frei KA, Herrmann K, Scheidler J, Sri-
vastav S, et al. Carpal tunnel syndrome: assessment by tur-
bo spin echo, spin echo, and magnetization transfer imaging
applied in a low-field MR system. J Comput Assist Tomogr
2001;25(1):137-45.

Cudlip SA, Howe FA, Clifton A, Schwartz MS, Bell BA. Mag-
netic resonance neurography studies of the median nerve
before and after carpal tunnel decompression. J Neurosurg
2002;96(6):1046-51.

Britz GW, Haynor DR, Kuntz C, Goodkin R, Gitter A, Kliot M.
Carpal tunnel syndrome: correlation of magnetic resonance
imaging, clinical, electrodiagnostic, and intraoperative findings.
Neurosurgery 1995;37(6):1097-103.

Jarvik JG, Yuen E, Haynor DR, Bradley CM, Fulton-Kehoe D,
Smith-Weller T, et al. MR nerve imaging in a prospective cohort
of patients with suspected carpal tunnel syndrome. Neurology
2002;58(11):1597-602.

Pasternack Il, Malmivaara A, Tervahartiala P, Forsberg H,
Vehmas T. Magnetic resonance imaging findings in respe-
ct to carpal tunnel syndrome. Scand J Work Environ Health
2003;29(3):189-96.

Deniz FE, Okslz E, Sarikaya B, Kurt S, Erkorkmaz U, Ulusoy
H, ve ark. Comparison of the diagnostic utility of electromyog-
raphy, ultrasonography, computed tomography, and magnetic
resonance imaging in idiopathic carpal tunnel syndrome deter-
mined by clinical findings. Neurosurgery 2012;70(3):610-6.
Hersh B, D'Auria J, Scott M, Fowler JR. A comparison
of ultrasound and MRI measurements of the cross-sec-
tional area of the median nerve at the wrist. Hand (N Y)
2018:1558944718777833.

Keberle M, Jenett M, Kenn W, Reiners K, Peter M, Haerten R,
et al. Technical advances in ultrasound and MR imaging of car-
pal tunnel syndrome. Eur Radiol 2000;10(7):1043-50.

lannicelli E, Chianta GA, Salvini V, Almberger M, Monacelli G,
Passariello R. Evaluation of bifid median nerve with sonograp-
hy and MR imaging. J Ultrasound Med 2000;19(7):481-5.

103






OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg > 2020:27(1):105-112 doi: 10.17343/sdutfd.525766

THE EFFECTS OF HUMAN AMNIOTIC FLUID AND
MEMBRANE ON FRACTURE HEALING ON RAT

FRACTURE MODEL

INSAN AMNIOTIK SIVISI VE MEMBRANININ SICAN KIRIK MODELINDE KIRIK

IYILESMESINE ETKILERI

Alper GULTEKIN, A. Meri¢ UNAL?2, Mehtat UNLUZ, Safa SATOGLU*,

! Derince Research Hospital, Orthopaedics and Traumatology Department, Kocaeli, Turkey

2Suleyman Demirel University, Faculty of Medicine, Sports Medicine Department, Isparta, Turkey

3 Dokuz Eylul University, Faculty of Medicine, Pathology Department, Izmir, Turkey

4 Dokuz Eylul University, Faculty of Medicine, Orthopaedics and Traumatology Department, Izmir, Turkey

Cite this article as: GUltekin A, Unal AM, Unlu M, Satoglu S. The Effects of Human Amniotic Fluid and Membrane on Fracture
Healing on Rat Fracture Model. Med J SDU 2020; 27(1): 105-112.

Oz

Amac

insan amniotik sivisi gesitli bilyiime faktérleri ve hya-
luronik asit icermektedir. Tendon, sinir ve kemik yara-
lanmalarinin iyilesmesi Gzerine pozitif etkiye sahiptir.
insan amniotik membrani da tendon ve sinir iyiles-
mesi Uzerine etkili olmakla birlikte yanik ve kompleks
yaralarda deri iyilesmesi Uzerine de pozitif etkiye sa-
hiptir. Calismanin hipotezi insan amniotik sivisi ve
insan amniotik membraninin kirik iyilesmesini pozitif
yonde uyarmasidir. Calismanin amacit, rat tibia kirik
modelinde insan amniotik sivi ve membraninin kirik
iyilesmesine etkisinin arastiriimasidir.

Gerec¢ ve Yontem

36 erkek Wistar ratin her iki tibialari kullanilarak 72
acik kirik modeli olusturuldu ve G¢ gruba ayrildi. Grup-
1 kontrol grubu olarak alindi. Grup-2'de, seronegatif
gebelerin ikinci trimesterde yapilan amniosentezlerin-
den alinan insan amniotik sivisi kirik bolgesine en-
jekte edildi. Grup-3'te ise seronegatif term gebelerin
sezaryanlarl sonrasi alinan insan amniotik membrani
kirik boélgesine sarildi ve sonrasinda insan amniotik
sivi enjeksiyonu yapildi. Uygulamalar sonrasi tgtnct
ve altinci haftalarda radyolojik kirik kaynama patern-
leri ve Modifiye Lane-Sandhu siniflamasi kullanilarak
yapilan histopatolojik dlgciimler degerlendirildi.

Bulgular

Uctincli hafta sonunda, Grup-2 ve Grup-3'te Grup-
1'e gore daha iyi histopatolojik sonuclar elde edildi.
Altinci haftada ise Grup-2'nin sonuglari Grup-1'den
daha iyi bulundu. Grup-3’'Un de sonugclari Grup-1'den
iyi olmakla birlikte istatistiksel olarak anlamli fark sap-
tanmadi. Uclincii ve altinci haftalarda Grup-2'nin his-
topatolojik skolari Grup-3'ten anlamli derecede daha
iyi bulundu(p=0.021, p=0.019).

Sonug

Mevcut sonuglara gore insan amniotik sivisinin kirik
iyilesmesi Uzerine pozitif etkisi olmakla birlikte insan
amniotik membraninin pozitif etkisi saptanamamistir.
Dustk immunitesi ve temin kolaylidi nedeni ile insan
amniotik membrani da insan amniotik sivisi ile kombi-
ne bir sekilde kirik iyilesmesinde farkl uygulama tek-
nikleri ile kullanilabilir.

Anahtar Kelimeler : Tibia kirik modeli; insan amniotik
sivisl; insan amniotik membrani; hayvan calismasi;
kirik iyilesmesi

Abstract
Objective

Human amniotic fluid contains several growth factors
and hyaluronic acid. It has positive effect in healing
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the tendon, nerve and bone injuries. Human amnio-
tic membrane has positive effects on tendon, nerve
healing and is also used for skin healing in burns and
complex wounds. We hypothesized that human amni-
otic fluid and human amniotic membrane have positi-
ve stimulating effects on fracture healing. The aim of
this study is to investigate the effects of human am-
niotic fluid and human amniotic membrane on bone
healing in rat tibial bone fracture model.

Materials and Methods

A 72 open fracture model was created for both tibi-
al bones of 36 male Wistar rats. They were divided
into three groups. Group-1 was the control group. In
Group-2, human amniotic fluid which was taken from
amniocentesis of seronegative pregnants in their se-
cond trimester was injected to the fracture site. In
group-3, human amniotic membrane which was taken
from normal seronegative term pregnants after the-
ir caesarean sections was wrapped around fracture
site and then human amniotic fluid was injected to
the fracture site. Radiological fracture union patterns
and histopathological evaluations with Modified La-
ne-Sandhu classification were performed with Modi-

Introduction

Bone fractures are common conditions that can affect
the whole population. Besides bony involvement, sur-
rounded soft tissues are also affected from fracture.
Fracture healing is a specialized type of wound heal-
ing and results in a complex condition with involve-
ment of cellular and biochemical processes(1). These
processes may be affected positively or negatively
from many factors. Fracture healing occurs close to
original anatomical and functional properties of bone
without scar tissue with conservative or surgical treat-
ment modalities. Besides these treatment methods,
in up to 10% of all fractures, union problems may be
seen(2). Factors that enhance bone healing and ac-
celerate fracture union are still investigated.

It is known that human amniotic fluid (HAF) which is
taken at second trimester has high levels of growth
factors including fibroblast growth factor(FGF), insulin
like growth factor | and II(IGF-I and IGF-II) and epi-
dermal growth factor(EGF) and molecules like chon-
droitin 4- and 6-sulfate, dermatan sulfate and heparan
sulfate(3). Besides these, it also contains high levels
of hyaluronic acid(HA) and hyaluronic acid stimulating
activators(HASA)(4,5,6). HASA stimulates HA release
and provides bone healing with remodelation(7). HA,
alone or with growth factors, was studied to enhance
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fied Lane-Sandhu classification at the end of third and
sixth weeks.

Results

At third week, Group-2 and Group-3 had better his-
topathological results than Group-1. At sixth week,
Group-2 had significantly better results than Group-1.
Group-3 had also better results than Group-1 althou-
gh there was no statistical significance. At third and
sixth weeks, histopathological scores of Group-2 were
significantly better than Group-3(p=0.021, p=0.019).

Conclusion

Our data suggested that human amniotic fluid had po-
sitive effect itself but with human amniotic membrane,
it had no positive effect on bone healing. With its low
immunity and easy delivery, human amniotic memb-
rane can also be used to stimulate bone healing in
combination with human amniotic fluid with different
application techniques.

Keywords: Tibia fracture model, human amniotic flu-
id, human amniotic membrane, animal study, fracture
healing

bone healing on animal fracture models(8). It was
demonstrated that human amniotic fluid lowers scar
formation and enhances tissue healing by increasing
the HA levels at wound tissue(9).

Human amniotic membrane(HAM) is the inner layer of
fetal membranes and in contact with amniotic fluid. It
is still used in treatment of resistant skin ulcers and it
was shown experimentally that it has had positive ef-
fects on nerve and tendon healing(10,11). It may also
be used for burns and complex wounds(12). HAM has
found extensive application areas especially in oph-
thalmology(13,14). It also has very low immunity and
may be used as a transportation matrix(12).

We hypothesized that HAF itself and with HAM have
positive stimulating effects on fracture healing. The
aim of this study is to investigate the effects of HAF
and HAM on bone healing in rat tibia fracture model.

Materials and Methods

Animals

Ethical committee approval was taken from Dokuz
Eylul University (DEU) Experimental Animal Re-
search Ethical Committee. Study was made in DEU
Experimental Animals Research Laboratory. Sev-
enty-two tibial bones of 36 Wistar rats which had a



weight of 250 to 300 gr were included in the study.
Before starting the experiment, the animals were kept
at standard laboratory conditions (12-hour day - 12-
hour night cycle, 20-22 0C room temperature and 50-
60% humidity) for one week. Enough food and water
was provided.

Amniotic Fluid Collection

DEU Clinical Studies Ethical Committee approval was
taken. HAFs were collected from amniocentesis of se-
ronegative pregnants in their second trimester (16-24
weeks of pregnancy). Collected material was kept at
-20 0C and used immediately(9,16,17).

Amniotic Membrane Preparation

HAMs were taken from normal seronegative term
pregnant women after their caesarean sections. Amni-
otic epithelia was dissected from chorion layer. HAMs
were washed with sterile isotonic saline solutions to
remove all blood, kept in 10% gentamicin sulfate solu-
tion at +4 OC and used in four hours(10)(Figure-1).

Study Design

All 36 rats were operated bilaterally and both tibias of
all rats were included in the study. All 72 tibial bones
underwent the same standard surgical procedure.
Three groups were created and 12 rats (24 tibias)
were included in each group. In the first group, only
surgical procedure was performed without any ex-
tra approach and named as control group(C group).
For the second group, same surgical procedure and
one 0,3ml single dose local HAF were applied to HAF
group(3). Lastly for the third group, same surgical pro-
cedure, prepared HAM(wrapped 3600 over the frac-
ture site and fixed with number 5,0 Vicryl sutures)
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and 0,3ml single dose local HAF injection were ap-
plied to HAM+HAF group.

Operative Procedure

A dose of 80mg/kg intraperitoneal ketamine(Ketalar,
Eczacibasi, Luleburgaz, Turkey) was administered to
animals for general anesthesia. Anterior side of cruris
from knee to ankle was shaved. Operative site was
sterilized with Batticon. Skin and subcutaneous tissue
of anterior cruris were passed through and muscles
and periosteum was sharply dissected. A transverse
fracture line was produced with a cutting motor. For
intramedullary fixation of fracture, a 20G(0,9 mm)
injector needle was used from knee to ankle. After
the control of stability of fixation, fascia and skin was
closed with 5,0 number Vicryl and 4,0 number Pro-
lene, respectively(Figure-2).

Fifty mg/kg single dose of first generation cephalospo-
rin (Cefazolin Sodium) were administered to all ani-
mals. Same antibiotherapy was sustained for postop-
erative two days at 50 mg/kg/day dose. Splints were
not used postoperatively; all animals were allowed full
weight bearing immediate.

Radiological Evaluation

Just after sacrification, direct radiographies of all tibias
were taken. Bone union rates and callus formations
were observed. No quantitative method was used for
radiological evaluation.

Histopathological Evaluation

Out of 66 tibial bones, 34 and 32 were evaluated his-
topathologically at the end of third week and sixth
week, respectively.

Figure 1. Prepared HAM, just before using

Figure 2. Early postoperative period
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All bones were cleaned from soft tissues and only the
tibial bones were kept in 10% formalin solution for 48
hours. Then, all tibial bones were decalcified at 10%
formic acid solution for three days. Decalcified tib-
ias were subjected to dehydration, translucency and
parafinization processes in autotechnicone and em-
bedded in paraffin for blocking. Five micrometer thick
slices were prepared close to the center of callus per-
pendicular to fracture line. All slices were painted with
hematoxylin-eosin dye and examined with a polarized
light microscope on x4 and x10 magnifications(Fig-
ure-3 and Figure-4).

Modified Lane-Sandhu histological scoring scale was
used for histological evaluation(18). In this scoring
system, proximal union, distal union, spongy bone,
cortex and bone marrow were examined separate-
ly(Table-1).

A B C

Figure 3. Histopathological samples.

Human Amniotic Fluid and Membrane on Fracture Healing

Statistical Analysis

SPSS (version 11.0 for Windows, Chicago, IL, USA)
was used for data analysis. Comparison of histo-
pathological scores between groups was performed
with Mann Whitney U test. Comparison between third
and sixth week data was made with Wilcoxon test.

Results

During the study period, one animal had wound site
infection(in HAF group), one had loss of reduction of
both tibias(in HAM+HAF group) and one found dead
in his cage(in HAF group). These complications were
considered as normal complications of the surgical
procedure. All these three animals were excluded
from the study. All animals were sacrified at the end of
third and sixth week with high dose ether(3).

A: x4 magnification of fibrous union sample. Red arrow: Cortical bone. Black arrow: Fibrous tissue
B: x4 magnification of osteochondral union sample. Red arrow: New bone formation. Black arrow: Chondral formation

C: x4 magnification of bone union sample

A B C

Figure 4. Histopathological samples.

A: x10 magnification of fibrous union sample,

B: x10 magpnification of osteochondral union sample,
C: x10 magnification of bone union sample
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In comparison of third and sixth week histopathological
scores of C group, sixth week scores were better but
there was no statistical significance(p=0.937). Sixth
week histopathological scores of HAF and HAF+HAM
group were significantly better than third week
scores(p=0.037, p=0.041 respectively) (Table-2).

Third week histopathological scores of all groups
were compared to each other. HAF group scores
were better than C group but there was no statistical
significance(p=0.63). HAF+HAM group scores were
also better than C group, there was also no statistical
significance(p=0.123). HAF group was found signifi-
cantly better than HAF+HAM group(0.021)(Table-3).

Sixth week histopathological scores of all groups were
compared to each other. HAF group scores were sig-
nificantly better than C group(p=0.036). HAF+HAM
group scores were also better than C group, there
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was also no statistical significance(p=0.418). HAF
group was found significantly better than HAF+HAM
group(0.019) (Table-4).

Upon radiological evaluation at third week, partial
bridging dominancy was observed. Only six tibias had
full bridging (two were in C group, three and one were
in HAF and HAF+HAM groups respectively). There
was no bridging observed in four tibias(two were in
C group, one in HAF group and one in HAF+HAM
group). There was no remodelation seen in any of tib-
ias at third week evaluation.

Upon radiological evaluation at sixth week, full bridg-
ing dominancy was found. There was no bridging
seen in only two tibias(one was in C group, one in
HAF+HAM group). Fracture lines disappeared in C
and HAF groups; however, lines were apparent in
HAF+HAM group.

Modified Lane-Sandhu Histopathological Scoring Scale(Heiple et al.)

Union

No evidence of union

Proximal/Distal

Fibrous union

Osteochondral union

Bone union

Complete organization of shaft

Cancellous bone

No osseous cellular activity

Early apposition of new bone

Active apposition of new bone

Reorganizing cancellous bone

Complete reorganization of cancellous bone

Cortical bone Non

Early appearance

Formation under way

Mostly reorganized

Completely formed

Marrow

None in resected area

Beginning to appear

Present in more than half of the defect

Complete colonization by red marrow

Mature fatty marrow

Total points possible per category

Proximal union

Distal union

Cancellous bone

Cortex

Marrow

AP WOWNPIOPMWOWBOIN|IPIO|AWINP|IO||lW|N|P|O

Maximum score

N
o
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Third and Sixth week comparisons of Modified Lane-Sandhu scores for each group

Third week Sixth week p values
C Group 8,83+2,33 9,58+4,29 0,94
HAF Group 9,75%£2,9 13,8+3,71 0,03
HAM+HAF Group 7,5+1,65 10,1+1,91 0,04

The relationship within the groups were assessed by Wilcoxon test.

Third week comparison of histopathological scores(HPS) between groups

C Group HAF Group HAM+HAF Group
mean p value mean p value mean p value
HPS 8,83%2,33 9,75+2,9a a: 0,63 7,5+1,65°¢ b:0,12
c:0,02

a: HAF group compared to C group, b: HAM+HAF group compared

to C group, c: HAM+HAF group

compared to HAF group. Values are presented as means+SD. The relationship between groups was

assessed by Mann Whitney U test.

Sixth week comparison of histopathological scores(HPS) between groups

C Group HAF Group HAM+HAF Group
mean p value mean p value mean p value
HPS 9,58+4,29 13,8+3,71a a: 0,03 10,1+1,91°¢ b: 0,42
c: 0,01

a: HAF group compared to C group, b: HAM+HAF group compared

to C group, c: HAM+HAF group

compared to HAF group. Values are presented as means+SD. The relationship between groups was

assessed by Mann Whitney U test.

Discussion

We prefer open osteotomy techniques to create the
fracture model because there is a tendency to de-
layed or non-union in open fractures and this open
model was thought to be a better model to show the
effectivity of our treatment(15). Open technique also
allowed to perform HAM to the fracture site. Intramed-
ullary fixation was preferred to provide callus forma-
tion and secondary bone healing.

Human amniotic fluid was used as single dose local
injection to fracture site as described in literature pre-
viously(3). HAF group had better results compared to
control group both at third and sixth week evaluation.
HAF application may have accelerated fracture union
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according to these results. This positive effect of HAF
was dependent to its high HA, HASA and growth fac-
tor content. It also increases endogenous and exog-
enous HA.

There are several studies that support positive effects
of HAF application. Huang et al. found in their animal
study that high molecular weight HA stimulates osteo-
blastic differentiation(8). Aslan et al. created a bone
defect and filled this defect with graft, HA combination
and found better results with graft, HA combination on
bone healing at the end of six weeks(19). Radomsky
et al. used HA and Fibroblast growth factor-2 with sin-
gle dose local injection to fracture site in their animal
fracture model and found a callus formation stimula-
tion with this application(20). Eckardt et al. also used
HA and rhBMP-2 with single dose local injection and



found positive results in fracture healing(21). Kerimo-
glu et al. used HAF that was obtained in two different
weeks of gestation and found better results on bone
healing with second trimester HAF(3).

Human amniotic membrane had successful results
in medical usage, including growth factors and being
used as transportation matrix(22,23,24,25). Due to
these factors, a new group was created to include
HAM and HAF together. Better results were expected
with combined usage, but compared to single dose,
local injection of HAF provided better results on bone
healing.

Besides positive effects of HAM in the literature,
HAF+HAM group also could not provide significantly
better results on C group. In several studies it was
found that surrounding soft tissues act as cell source
for bone healing(26,27). It was thought that HAM acts
as an effective mechanical barrier and blocks interac-
tion of bone with surrounding soft tissues which may
cause delayed healing. Utvag et al. used in their an-
imal fracture model study a surgical mesh to investi-
gate its effect on bone healing and found that surgical
mesh negatively affects bone healing(27). HAM has
also acted as mechanical barrier like surgical mesh
in our study. Besides its high content of growth fac-
tors, HAM blocks cell migration from surrounding soft
tissues and also blocks interaction of injected HAF.
Its own growth factors were not enough to stimulate
bone healing. Its mechanical barrier feature may pos-
itively affect tendon and nerve adhesions but not bone
healing(9,10).

In radiological evaluation there was no gross differ-
ence between groups. No significant quantitative
parameter was found in the literature so quantitative
evaluation was not performed. Radiological evalua-
tion was performed to support histopathological eval-
uation.

There are some limitations in our study. Quantitative
radiological evaluation was not conducted. Quantita-
tive analysis with microtomography or bone mineral
density may be performed with planning their cost. For
histopathological evaluation, only hematolxylane-eo-
sine dye was used. Histomorphometric and immuno-
histochemical methods may be used in future studies.
Polarized light microscope was used in our study, on
the other hand electron microscope may give more
detailed information about bone healing.

Conclusion

Different treatment methods to enhance bone healing

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

were studied. In our study, after single dose local in-
jection of HAF, early bone healing stimulation was ob-
served. No positive effect was determined with HAM
on bone healing. Single dose HAF injection is a sim-
ple method to enhance healing of tibial bone in rats.
Contrary to our results, with its low immunity and easy
delivery, HAM may also still be used to stimulate bone
healing in combination with HAF with different appli-
cation techniques. Different application techniques of
HAM and HAF are planned for future studies.
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Amag

Etiyolojisi tam olarak bilinmeyen kronik bir agri du-
rumu olan fibromiyalji sendromu (FMS) temel olarak
yaygin agri, uyku bozukluklari, hafiza sorunlari ve
yasam Kkalitesini ciddi sekilde bozan yorgunluk ile ka-
rakterizedir. Kandaki azalmis demir seviyelerinin bir
sonucu olarak biyojenik amin ndérotransmiterlerinin
Uretimindeki azalma FMS'nin patofizyolojisinde rol
oynayabilir. Bu calismada FMS'li hastalarda demir
eksikligi ve demir eksikligi anemisinin prevalansinin
arastiriimasi ve FMS'li hastalarda demir eksikligi pre-
valansina dikkat ¢cekilmesi amaclanmistir.

Gere¢ ve Yontem

Hastanemiz fiziksel tip ve rehabilitasyon poliklinigi'ne
son bes yil icinde miracaat eden hastalardan FMS
tanisi alan ve serum ferritin, total demir baglama ka-
pasitesi (TDBK),vitamin B12 konstantrasyonlari ile
plazma hemoglobin konstantrasyonlari belirlenmis
olan hastalar retrospektif olarak degerlendirilmistir.
Veriler SPSS 23 paket programi kullanilarak analiz
edilmistir.

Bulgular

FMS'li kadin ve erkek hastalar arasindaki bagimsiz
grup karsilastirmalarinda, plazma hemoglobin ve se-
rum demir diizeylerinin kadin hastalarda erkek hasta-
lara gore anlamli derecede disuk oldugu gorulmus-
tir (sirasiyla, p = 0.009 ve p = 0.002). FMS'li erkek

ve kadin hastalar arasinda serum B12 diizeyleri ile
serum ferritin dizeyleri arasinda istatistiksel olarak
anlamli bir fark goértlmemistir (sirasiyla p = 0.344,
p = 0,093). Ayrica, tim FMS hastalarinin % 28'inde
demir eksikligi ve% 12'sinde demir eksikligi anemisi
oldugu belirlenmistir.

Sonug

FMS tedavisinde basarinin artirilmasi icin FMS hasta-
larinda serum ferritin seviyelerinin dlctlmesi ve gerek-
tiginde demir eksikliginin tedavi edilmesi dnerilmekte-
dir.

Anahtar Kelimeler: Demir eksikligi, ferritin, fibromi-
yalji sendromu, siklik

Abstract

Objective

Fibromyalgia syndrome (FMS), which is a chronic
pain condition of unknown etiology, is mainly cha-
racterized by widespread pain, sleep disturbances,
memory problems, and fatigue, which seriously im-
pair quality of life. Decreased production of biogenic
amine neurotransmitters as a result of decreased
iron levels in the blood may play a role in the pat-
hophysiology of FMS. This study aimed to investigate
the prevalence of iron-deficiency and iron-deficiency
anemia in patients with FMS and to draw attention
to the prevalence of iron-deficiency in patients with
FMS.
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Material and Methods

The patients who applied to the physical medicine and
rehabilitation outpatient clinic of our hospital in the last
five years, who were diagnosed as FMS and whose
serum ferritin, total iron-binding capacity (TIBC), vi-
tamin B12 concentrations and plasma hemoglobin
concentrations were determined were analyzed ret-
rospectively. Data were analyzed by using SPSS 23
package program.

Results

In the independent group comparisons between fema-
le and male patients with FMS, both plasma hemog-
lobin and serum iron levels were significantly lower in
female patients than in male patients (p =0.009 and p

Introduction

Fibromyalgia syndrome (FMS), which is a chronic pain
condition of unknown etiology, is mainly characterized
by widespread pain, sleep disturbances, memory
problems, and fatigue, which seriously impairs qual-
ity of life (1-3). The definition, diagnosis, pathogen-
esis, and treatment of FMS continue to be points of
contention (4). Besides, the causes of FMS remain
unclear, and unfortunately, quantitative research can-
not explain the patient's individual narratives and per-
ceptions. However, FMS is generally accepted as a
syndrome with pathogenesis centered in the nervous
system and abnormalities occurring in pain regulating
mechanisms at various levels of peripheral and cen-
tral nervous systems (5). In FMS, sometimes factors
like surgery, infection, physical trauma or significant
psychological stress trigger symptoms. In other cas-
es, symptoms develop gradually over time without a
single triggering event (6). FMS is present in 2-4%
of the population and a costly condition due to de-
lay in diagnosis (1,5,7). Health care costs are more
than $4000/year for patients with FMS (5). FMS may
be considered a multi-systemic disease and thus, a
multidisciplinary approach in the treatment of FMS
is required. With a multimodal approach to the treat-
ment of FMS, non-pharmacological strategies (exer-
cise and psychoeducational approaches etc.) should
be added to the treatment and avoid the simple pre-
scription of a drug (5, 8, 9). Drug therapy only plays
a supporting role in the management of symptoms
(pain, sleep disorders, and psychological disorders).
The drugs (duloxetine, and pregabalin, etc.) should
be started at low doses and increased carefully (4).

Recently, it has been reported that there is a strong

relationship between FMS and obesity due to the role
of obesity in inflammation and chronic pain. This rela-
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=0.002, respectively). There were no statistically sig-
nificant differences between serum vitamin B12 levels
and serum ferritin levels between male and female
patients with FMS (p= 0.344, p=0,093 respectively).
Besides, iron-deficiency and iron-deficiency anemia
were observed in 28% and 12% of all FMS patients,
respectively.

Conclusion

Measuring serum ferritin levels in FMS patients and
treating iron-deficiency when necessary is recom-
mended to increase the success of FMS treatment.
Keywords: ferritin, fiboromyalgia syndrome, frequency,
iron-deficiency

tionship will contribute to the understanding of the ep-
idemiology and pathogenesis of FMS. Besides, obesi-
ty has negative effects on the course of FMS. Obese
patients with FMS have more pain, reduced mobility
and function and they are more depressive and use
more medication. Furthermore, the applicability and
effectiveness of treatment interventions are difficult,
especially in terms of physical activity, which is se-
verely reduced in obese patients and it is well known
that physical activitiy. is the mainstream of FMS treat-
ment (10,11).

Other studies showed that the use of occupational
therapy programs, such as a floristry course or the
exercises such as Tai Chi have significantly greater
effects on patients with FMS than in standard care;
therefore, it is stated that therapy courses or exercis-
es can be used as an alternative treatment to improve
the quality of life patients with FMS (3,7). Koéseha-
sanogullari et al. (12) investigated whether FMS has
a neuropathic pain component. The authors have
concluded that FMS is a neuropathic pain syndrome
and sensorial symptoms (paraesthesia, hyperalgesia,
and allodynia) were more widespread and the scores
of neuropathic pain scales in FMS patients were sig-
nificantly higher than in the control group. In another
study, perceived social support was displayed to be
strongly related to anxiety, burnout, depression, and
severity of pain in FMS patients (13).

Ferritin has a significant role in the storage of intra-
cellular iron. Serum ferritin measurement, which was
discovered in the 1930s and developed in the 1970s
as a clinical test, is commonly used in diagnosing and
monitoring many diseases associated with iron-defi-
ciency or iron overload. Thus, determining serum fer-
ritin levels is a clinically useful tool (14). In a study
investigating the relationship between FMS and se-



rum ferritin levels in patients with primary FMS, it was
found that the mean serum ferritin level of patients
with FMS was lower than that in the control group
(healthy females). It was expressed that there was
a possible relationship between FMS and low serum
ferritin levels (15).

In another study, the efficacy and safety of ferric car-
boxymaltose in iron-deficient patients with FMS after
application of ferric carboxymaltose was evaluated
against the placebo (the patients treated with normal
saline). It was found that the application of ferric car-
boxmaltoose improved measurement of fibromyalgia
severity and ferric carboxmaltoose was well tolerated.
Thus, it has been stated that ferric carboxmaltoose
may be beneficial in the treatment of iron-deficient pa-
tients with FMS (16).

It is known that the concentrations of certain biogenic
amine metabolites including dopamine, norepineph-
rine, and serotonin are reduced in the cerebrospinal
fluid of patients with FMS (15). Decreased production
of biogenic amine neurotransmitters as a result of de-
creased iron levels in the blood may play a role in the
pathophysiology of FMS.

Study aimed to investigate the prevalence of iron-de-
ficiency and iron-deficiency anemia in patients with
FMS and to draw attention to the prevalence of
iron-deficiency in patients with FMS.

Material and Methods

One hundred and twenty patients suffering from FMS
admitted to Physical Medicine and Rehabilitation out-
patient clinic of Buhara Hospital within the last five
years (between January 1, 2014 and December 31,
2018) were analyzed retrospectively using hospital
automation system and patient file archives.

The inclusion criteria were as follows:

1. Patients with FMS

2. Patients who have test results of serum ferritin,
iron, vitamin B12 concentrations, total iron-binding
capacity, and plasma hemoglobin levels.

The exclusion criteria were as follows:

1. Acute and chronic infections (since ferritin is an
acute phase reactant)

2. Inflammatory diseases

3. Rheumatic diseases

4. Malignancies

5. Depression

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

6. Pathological fracture
7. Osteoporosis
8. Pregnancy and breastfeeding

All exclusion criteria were applied according to the
patient history information using hospital automation
system and patient file archives. Additionally, patients
with erythrocyte sedimentation rate (ESR) level high-
er than 20mm/h and CRP level higher than 5 mg/dI
were assumed with inflammatation and excluded from
the study. After the inclusion and exclusion criteria
were applied, the study was completed with the data
of the remaining 75 patients with FMS.

Demographic data and serum ferritin, iron, TIBC, vi-
tamin B12 levels, and plasma hemoglobin levels of
these patients were recorded.

Serum ferritin levels of less than 15 ng/dl were evalu-
ated as iron-deficiency. In addition to iron-deficiency,
patients with hemoglobin values below 12 g/dl in pre-
menopausal women and 13 g/dl in postmenopausal
women and men were evaluated as iron-deficiency
anemia (17). B12 deficiency was evaluated serum to-
tal vitamin B12 concentrations of less than 300 pg/ml
values were evaluated as vitamin B12 deficiency and
less than 200 pg/ml values were evaluated as vitamin
B12 deficiency (18). In our laboratory, the reference
range of serum iron level is 37-145 ug/dl and the ref-
erence range of serum TIBC level is 127-450 (pg/dl).
Classification was made by applying these criteria
and patients were identified as follows: patients with
iron-deficiency, patients with iron-deficiency anemia,
patients with vitamin B12 deficiency, patients with vi-
tamin B12 insufficiency, iron level under the reference
range and TIBC level outside the reference range.

The results were evaluated in SPSS 23 package pro-
gram. Descriptive statistics (mean, standard devia-
tion, frequency) were made. To determine the differ-
ence of age and biochemical parameters according
to gender, the t-test was performed in independent
groups and p <0.05 values were accepted as statisti-
cally significant in a 95% confidence interval.

The study was approved by the local Ethics Commit-
tee of Ataturk University School of Medicine (Approval
number: 26.09.2019/424).

Results

The demographic characteristics and results of bio-

chemical parameters of patients with FMS were
demonstrated in Table 1.
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The mean age of all patients was 41,43+15,52 years,
and there was no statistically significant difference be-
tween the ages of male and female patients with FMS
(p =0,048).

In the independent group comparisons between fe-
male and male patients with FMS, both plasma hemo-
globin and serum iron levels were significantly lower
in female patients than in male patients (p =0.009 and
p = 0.002, respectively).

There were no statistically significant differences be-
tween serum vitamin B12 levels and serum ferritin
levels between male and female patients with FMS
(p= 0.344, p=0,093 respectively).

Percentages of patients with iron-deficiency, iron-de-
ficiency anemia, vitamin B12 deficiency, vitamin B12
deficiency, the iron level below the reference range
and TIBC level outside the reference range were de-
termined patients with FMS (Table 2).

Iron Deficiency in Fibromyalgia Syndrome

Discussion

In this study, we determined the plasma hemoglobin
level and also vitamin B12, ferritin and iron levels in
serum of female and male patients with FMS. It was
found that the plasma hemoglobin and serum iron
levels of female patients with FMS were found to be
statistically lower compared to those of male patients
with FMS. When evaluated in terms of vitamin B12
and ferritin levels in serum, their levels were lower in
female patients with FMS, however, there was no sig-
nificant difference between male and female patients
with FMS. Besides, iron-deficiency and iron-deficien-
cy anemia were observed in 28% and 12% of all FMS
patients, respectively.

FMS is not a deforming, progressive and life-threat-
ening syndrome. However, depression and anxiety
are seen commonly in patients with FMS. Although its
etiology remains unclear, the regulation in neuroen-
docrine and autonomic systems is understood based

The demographic characteristics and results of biochemical parameters of patients with FMS

All patients (n=75) Female patients (n=62) Male patients (n=13)
Age (year) 41,43+15,52 43,41+14,14 31,85+18,77
Hemoglobin (g/dl) 13,54+1,41 13,35+1,37 14,45+1,26
Iron (ug/dl) 75,46+33,46 69,96+30,87 102,10+33,85
Ferritin (ng/ml) 30,13+21,81 28,23+22,25 39,39+17,36
TIBC (ugl/dl) 346,44 £ 74.70 347,36+76,83 339,70+70,00
Vitamin B12 (pg/ml) 383,21+£162,52 375,02+£161,49 422,31+£168,27

TIBC: Total iron binding capacity, results are presented as meanzstandard deviation.

The frequency of clinical conditions in patients with FMS

Clinical condition All patients (%) Female patients (%) Male patients (%)
Iron-deficiency 28,00 32,25 7,69
Iron-deficiency anemia 12,00 13,84 0,00
Vitamin B12 deficiency 36,00 35,48 38,46
Vitamin B12 insuffuciency 8,00 9,67 0,00
Iron level under the reference range 10,66 12,90 0,00
TIBC level outside the reference range 1,33 1,61 0,00

TIBC: Total iron binding capacity
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on FMS. For the diagnosis of FMS, various laborato-
ry tests (complete blood count, the determination of
creatinine phosphokinase, vitamin D and erythrocyte
sedimentation rate and rheumatoid factor, etc.) are
performed. These tests are important to rule out oth-
er possible disorders (19). Besides, in some studies,
proinflammatory cytokines, oxidized low-density lipo-
protein (Ox-LDL) and ferritin levels have been inves-
tigated in patients with FMS to better understand FM
syndrome (15). Pamuk et al. (20) evaluated the prev-
alence of FMS in patients with iron-deficiency ane-
mia and also prevalence of iron-deficiency anemia in
outpatients with FMS. They studied on 205 patients
iron-deficiency anemia and 100 healthy controls and
found that the prevalences of FMS in patients with
iron-deficiency anemia were 17.6% and higher than
that (6%) in healthy controls. Compared to iron-de-
ficiency anemia patients without FMS, the majority
of iron-deficiency anemia patients with FMS were fe-
male, married and with a history of pica. On the other
hand, there were no significant differences between
the iron parameters and serum hemoglobin levels
of iron-deficiency anemia patients with and without
FMS. Besides, iron-deficiency anemia was detected
in 24.5% of FMS patients.

Ortancil et al. (15) investigated the relationship be-
tween FMS and serum ferritin levels in patients with
FMS and determined the mean serum ferritin levels
of the patients with FMS and control group (healthy
females) as 27.3 + 20.9 and 43.8 £+ 30.8 ng/mL, re-
spectively. The researchers stated that there is a pos-
sible relationship between FMS and low serum ferritin
levels, even if within normal limits, and iron, which is a
cofactor in the production of serotonin and dopamine,
may play a role in the etiology of FMS. Furthermore,
Boomershine et al. (16) reported that intravenous
administration of ferric carboxymaltose (15 mg/kg)
to FMS patients with low ferritin and low transferrin
saturation, which indicates depletion of total body
iron stores, was useful to improve the fibromyalgia
symptoms and that the use of ferric carboxymaltose
was safe and well-tolerated in these patients. Soppi
(21) stated that muscle and joint pain associated with
iron deficiency are considered FMS, thus, it is more
useful to listen to the descriptions of patients for their
symptoms than to use the full blood count to eliminate
iron deficiency. If the symptoms indicate iron-deficien-
cy and the patients have <75 pg/L of serum ferritin
concentration, there is iron deficiency in the patients.
The symptoms associated with iron deficiency may
be caused by the metabolic systems in which many
iron-containing proteins. Therefore, iron deficiency
should always be treated.
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Conclusion

Consequently, the investigation of iron-deficiency, the
measurement of serum ferritin levels in patients with
FMS, and treating iron-deficiency, if necessary, will be
beneficial to improve the success of FMS treatment.

Previous presentation

This study was presented as an oral presentation at
5th International Eurasian Congress on Natural Nutri-
tion, Healthy Life & Sport which was held on 2th-6th
October 2019, in Ankara, Turkey.
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Oz

Akut alt ekstremite iskemilerinin en sik nedeni atero-
embolilerdir. Nadir de olsa aorta-iliyak tikayici hasta-
lik(Leriche Sendromu) daha proksimalden kaynakla-
nan embolizasyon sonucu akut bilateral alt ekstremite
iskemisi ile karsimiza gelebilir. Bu yazimizda jineko-
lojik onkoloji cerrahisi gegiren postoperatif donemde
akut bilateral alt ekstremite iskemisi gelisen vakamizi
sunmay! amagcladik.

50 yasinda bayan hasta endometrium kanseri nede-
niyle jinekolojik onkoloji cerrahisi sonrasi yirmi dor-
dincl saatte bilateral alt ekstremite iskemisi nede-
niyle danisildi. Bilgisayarli tomografik anjiyo sonrasi
abdominal aort total oklude idi ve acil cerrahi plan-
landi. Distal embolizasyonu ekarte etmek icin bilateral
ana femoral arterden proximale ve distale embolekto-
mi uygulandi. islem sonrasi yeterli akim gelmemesi
Uzerine batin acildi. Bifurkasyon oncesi abdominal
aort ve her iki ana iliyak ¢aplari normal ¢aplardan be-
lirgin derecede kuguktl. Hastanemizde Y greft olma-
digindan dolayi her iki ana iliyak artere greft ile bay-
pas yapildi.

Cerrahi sirasinda vaskiler yaralanmasi olan hastalar-
da postoperatif donemde sik vaskuiler muayene geri
doénlist olmayan komplikasyonlarin énlenmesi agisin-
dan gereklidir.

Anahtar Kelimeler: Leriche sendromu, alt ekstremte
iskemisi,

Abstract

Most common cause of acute lower extremity ische-
mia is atheroembolism. Although it is rare, aortic-iliac
occlusive disease (Leriche Syndrome) may present
with acute bilateral lower extremity ischemia resulting
from proximal embolization.

A 50-year-old female patient was consulted for bilate-
ral lower extremity ischemia at the twenty-fourth hour
after gynecologic oncology surgery for endometrium
cancer. Patient was evaluated at clinic and determined
bilateral lower extremity ischemia. After performing
radiologic evaluation no flow obtained from aorta to
distal vascular bed and emergency surgery planned.
Bilateral proximal and distal embolectomy was per-
formed at the same time, after no satisfactory achie-
vement of retrograde and antegade flow, laporotomy
was performed for further evaluation of proximal vas-
culature as a cause of ischemia. After the procedure
did not come back enough backflow, laparotomy was
performed. The distal abdominal aorta in the proxi-
mal of bifurcation and both major iliac diameters are
significantly smaller than normal diameters. No flow
was determined in small diametered distal abdominal
aorta and bilateral iliac arteries and bilateral aorto-u-
ni-iliac bypass was performed with 8mm ptfe-ringed
graft because of, no Y graft in our hospital.

In patients with vascular injuries during surgery, frequ-

ent vascular examination postoperatively is neces-
sary to prevent non-reversible complications.

Keywords: Leriche syndrome, saddle embolism
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Giris

Akut alt ekstremite iskemilerinin en sik nedeni atero-
embolilerdir ve bunlarin orjini %90-95 kardiyak koken-
lidir(1). Non-kardiak nedenler arasinda; ateromat6z
emboli, arteryel anevrizmalar, iatrojenik travmalar sa-
yilabilir. Bilateral alt ekstremite iskemisi yapabilecek
nedenler arasinda Leriche sendromu bulunmakta-
dir. Bu sendrom daha ziyade kronik bacak iskemisi
ve Kklasik triadi ile karsimiza ¢ikmaktadir. Nadir de
olsa aorta-iliyak tikayici hastalik(Leriche Sendromu)
daha proksimalden kaynaklanan embolizasyon sonu-
cu akut bilateral alt ekstremite iskemisi ile karsimiza
gelebilir(2). Bu yazimizda jinekolojik onkoloji cerrahisi
geciren postoperatif donemde ortaya cikan akut bila-
teral alt ekstremite iskemisi gelisen vakamizi sunmayi
amacladik.

Olgu Sunumu

50 yasinda bayan hasta daha 6nceden bilinen has-
talagl yok endometrium kanseri nedeniyle jinekolojik
onkoloji cerrahisi sonrasinda antiemboli ¢orabi ile ta-
kip edilmeye baslanmis. Hastada postoperatif 12. sa-
atte her iki alt ekstremitede parastezi gelismis. Has-
ta noroloji ile konsulte edilerek emg planlanmis ve
parastezinin nedeninin hastanin opere oldugu algak
litotomi pozisyonuna sekonder siyatik sinir basisi ola-
bilecegi dusuntlmis. Postopertatif 24. saatten sonra
bacaklarda agri sikayeti olmus ve antiemboli ¢corap-
lari ¢ikarilinca, coraplarin bilateral diz alti ulastig
seviyeye kadar parmak ucundan baslayan siyanotik
degisiklik olmasi Uzerine tarafimizca degerlendiril-
mesi istendi. Hasta degerlendirildiginde; anamnezde
fiziksel aktivitesinin dusuk oldugu 6grenildi ve kladi-
kasyo tariflemiyordu. Boyu 160 cm kilosu 80 kg idi.
Vitalleri stabil tansiyon 140/80 mmHg, nabiz 100 atim/
dk ve ritmikti, saturasyon %99, sag-sol kol tansiyon
farki yoktu. Alt ekstremitede motor kayip vardi. Bila-
teral femoral arter ve distal nabizlar palpe edilemedi.
El doppleri ile sinyal alinamadi. Acil abdominal ve alt
ekstremite bilgisayarli tomografik anjiyo (BT anjiyo)
istendi ve acil cerrahi i¢in ameliyathane salonu hazir-
landi. Cekilen BT anjiyoda abdominal aortun superior
mezenterik arter distalinden total oklide oldugu ve
kollateral dolasim ile femoral arterlerin kontrastlanma
gosterdigi fakat akimin zayif olmasina bagli varis ¢o-
rabi kompresyonu sonucu diz alti arteryel sistemin do-
lum gdstermedigi izlendi. Preop tetkiklerinde bt anjiyo
tetkiki yoktu. Hastanin cerrahina ulasilarak hastanin
gecirmis oldugu operasyon bilgisine ulasildi. Hasta-
nin endometrium kanseri nedeniyle Wertheim operas-
yonu gecirdigi, uterus ve overlerin frozena gonderil-
digi ve frozen sonucunda invazyon geldigi dgrenildi.
Total histereroktomi ve bilateral salpingo-ooferektomi,
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apendektomi, omentektomi sonrasi retroperitoneal
eksplorasyonla bilateral pelvik ve paraortik lenf nodu
diseksiyonlarinin yapildigi 6grenildi. Aortta ve vena
kavada olan yaralanmalarin 5/0 prolen ile onarildigi
ve inferior mesenterik arterin (IMA) ve kiiguk arteryel
damarlarin baglandigi 6grenildi.

Hasta BT anjiyo sonrasi akut abdominal aort trombozu
nedeniyle cerrahiye alindi(Resim 1). Lokal anestezi ile
her iki femoral bolge acildi. Femoral arterlere bilateral
ulasildi. inspekiyonda her iki ana femoral arter caplari
sagda 5mm ve solda 4mm olarak normalden dusuk
saptandi. Derin, ylizeyel ve ana femoral arterler aski-
ya alindiktan sonra uygun heparinizasyonun ardindan
distale ve proksimale embolektomi yapildi. Distalden
emboli materyali gelmedi. Distalden yeterli geri akim(-
backflow) gézlenmedi. Proksimalden emboli materya-
li gelmesine ragmen yeterli akim gelmedi. Hastanin
mevcut sikayetini, disinilen ateroembolinin aksine
daha onceden Leriche Sendromu olabilicedi ve ge-
cirdigi malignite cerrahisi sonrasi kolletaral arterlerin
ve inferior mesenterik arterin baglanmasina bagl alt
ekstremite dolasiminin yetersiz kalmasina baglandi.
Batinin agilmasina karar verildi. Hasta anestezi tara-
findan entiibe edilerek genel anestezi altinda daha
onceki gobek Ustu ve altt median laparotomiden agil-
di. Bagirsaklar 1slak kompreslerle ekarte edildikten
sonra abdominal aortaya ulasildi. inspeksiyonda IMA
nin proksimalinden baglanarak ligate edildigi goruldu.
Ana iliyak arter ¢aplarinin da sag ve solda yaklasik 6
mm oldugu goruldi. Palpe edilen her iki iliyak arterde
nabiz yoktu. Abdominal aort bifurkasyonunun 5 cm e
proksimaline kadar elle nabiz alinamadi. Her iki iliyak
artere bypass planlandi. Ek doz heparin yapilarak
aorta infrarenal seviyeden klemplendi. Hastanemiz-
de Y greft olmadigi icin 6mm ringli PTFE (politetraf-
loroetilen) greft ile aorta-iliyak (yan-u¢ anastomoz ) 2
adet bypass yapildi. Aortik klemp kaldirildiktan sonra
her iki femoral arterde nabiz elle alindi. Katlar usulu-
ne uygun kapatildi. Operasyon sonrasi her iki tibialis
posteriorda ve dorsalis pedis arterinde el doppleri ile
akim sinyali alindi. Hastanin sag ayak parmaklarinda
distal falankslarda siyanotik gériinim devam etti. ki
aylik medikal tedavi ve fizik tedavi sonrasi ayaklardaki
siyanotik gorinium geri dondu. Postoperatif BT anjiyo
goruldi(resim 2). Hasta sifa ile taburcu edildi.

Tartisma

Akut alt ekstremite iskemilerinin en sik nedeni atero-
embolilerdir ve bunlarin orjini gok yiksek oranla kardi-
yaktir. Atrial fibrilasyon, mitral kapak hastaliklari, akut
miyokard enfarktlisli, endokardit, kardiyomiyopati,
kardiak timorler, prostetik kalp kapaklari bazi neden-
leridir. Non-kardiak nedenler arasinda; ateromatdz
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Resim 1: Preoperative BT anjiyo 3 boyutlu gortuintisi. Abdominal aort superior mezenterik arter distalinden
total oklude (Siyah ok). Ana femoral arterler kolleteral ile doluyor. Diz alti bilateral kontrast gecisi izlenmiyor.

(Varis corabi kompresyonuna bagh)

Resim 2: Postoperatif 3 Boyutlu BT anjiyo goruntisu.

emboli, arteryel anevrizmlar, timorler, travmalar ya-
banci cisime bagl ve iatrojenik nedenler sayilabilir.
Klasik olarak “5P bulgusu” ile semptomatolojisi tarif
edilir. Pain (agr), pulselessness-embolinin distalinde
nabizlarin palpe edilememesi-(nabizsizlik), parastezi,
paralizi, pallor (solukluk) ve ilave olarak altinci “p” nin
poikilotermi (1s1 degisimi) hatirlatici olarak eklenir.

Leriche sendromu aorta-iliyak okluziv hastalik olarak
da bilinir ve infrarenal aortanin veya aortik bifurkas-
yonun obliterasyonudur(3-4). Klasik triadi alt ekstre-

mitelerde kladikasyo, femoral nabizlarin alinama-
mas! ve impotanstir(5). Kolleteral arteryel sistemin
tam gelismedigi hastalarda istirahat agrisina neden
olabilmektedir. Akut veya kronik formda olabilmekte-
dir. Vakalarin ¢cogu aterosklerozun ilerleyisine bagl
olarak kronik formda karsimiza gelmektedir. Nadir de
olsa akut formlar distal aortaya trombus oturmasiyla
meydana gelir(3). Bazi vakalarda maligniteler bagl
olabilecegi bildirilmistir.(6) Tedavisinde siklikla kulla-
nilan yontem aortafemoral greft ile bypasstir. Daha az
siklikta endovaskiler tedavi yontemleri ve endarte-
rektomi uygulanmaktadir(7).

Bilateral alt ekstremitelerde iskemi olusturabilecek
aorta-iliyak bifurkasyona yerlesen emboliler de (“eyer
embolisi”) kollateral dolasimin da embolilerle tikandi-
g1 durumlarda daha derin iskemi olusturabilir. Akut
aort trombozu olarak adlandirilan bu olay mortalite-
si yuksek ve acil midahele gerektiren bir durumdur.
Trombis kaynagi genellikle kardiak kokenlidir(8).
Hastalarda predispozan faktorler olarak diyabetes
mellitds, hipertansiyon, sigara kullanimi gibi aterosk-
lerotik durumlar mevcut olabilir.(9).

Tuamor kaynakli emboliler de mevcuttur. Malign tumaor-
lerde Ozellikle akcigerin primer ve metastatik tumor-
lerinde tumdr parcaciklarinin arteryel sisteme karis-
masi ile arteryel emboliler olabilmektedir(10). Malign
tumorlerde paraneoplastik sendrom olarak da embo-
liler olabilmektedir(11). Ayrica iatrojenik travmalara
bagh arteryel duvar hasarinda trombis o bolgeye yer-
lesebilmektedir. Ve yine timér cerrahisinde iMA nin
baglanmasi gereken durumlar olmaktadir(12).
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Sandgren ve arkadaslarinin 1999 yilinda yaptiklar
calismada kadinlarda 42.5+ 4.9 yas grubunda ana fe-
moral arter ¢apl 8.2+0.6mm olarak bulunmus. Vicut
ylzey alanina gore 1.9 metrekare 50 yasinda kadin
kisilerde medyan 8.9 mm en dustk 7.3 mm ve 10.8
mm olarak saptanmistir(13). Jin Hyun Joh ve arka-
daslarinin yaptigi calismada ise 50-59 yas aralgin-
da sag iliyak arter ¢capi 1.14+0.22 mm, sol iliyak arter
¢ap! 1.13+ 0.21 mm olarak saptanmis. Hastamizda
her iki ana femoral ve iliyak arter ¢aplari hipoplastik
saptandi(14). Dolayisiyla vakinin kronik zeminde aor-
tik bir inflamasyon gegirdigini desteklemektedir.

Hastamizda dncesinde anamnezde aterosklerotik su-
reci gosterecek herhangi bir semptom olmamasi ve
abdominal ve retroperitonel bolgede genis rezeksiyon
gerektiren malignite cerrahisi gegirmesiilk olarak akla
arteryel timor embolizmini veya iatrojenik travmaya
bagh bir tromblsiu akla getirmistir. Fakat femoral ar-
terlerin ve iliyak arterlerin eksplorasyonun ardindan
yapilan inspeksiyon ve palpasyonda hastanin Leriche
Sendromu olabilecegi ve gegcirdigi major cerrahi son-
rasi kollateral arteryel sistemin destrilksiyonu ve iIMA
nin ligate edilmesi sonucu alt ekstremitede iskemi bul-
gularinin ortaya ¢iktigi kanaatine variimistir. IMA nin
Lerische sendromlu hastalarda alt ekstremiteyi kurtar-
digina dair yayinlar da mevcuttur.(15). Fogarty kate-
terlerimizin uzunlugu 80 cm oldugundan dolay! distal
embolizasyonun ekartasyonu ve tedavisi i¢in hasta-
mizda femoral arterlerin eksplorasyonu zorunlu idi.
Proksimalden emboli materyali gelmesi ise IMA nin
baglanmasi sonucu distal aortada akimin yavaslami-
na bagll trombls olusumu olarak disunildi. Klasik
Virchow tiradindaki (Hiperkoagulasyon, staz, damar
duvar hasari) staza baglandi(16).

Sonug

Abdominal ve retroperitonal malignite cerrahisinde in-
ferior mesenterik arterin baglanmasi gereken durum-
larda ayrintill anamnez ve fizik muayenenin 6nemi
buyuktur. Cerrahi dncesi kontrasth BT anjiyonun ¢ekil-
mesi ve ayrintill incelenmesinin, damar invazyonunu
gostermesi agisindan ve IMA nin baglanmasi gereken
durumlarda komplikasyonlarin dnune gegilebilecegi
ve hayat kurtarici olabileceg@i kanaatindeyiz. Cerrahi
sirasinda vaskuler yaralanmasi olan hastalarda pos-
toperatif donemde sik vaskiler muayene geri donusu
olmayan komplikasyonlarin dnlenmesi agisindan ge-
reklidir.
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Oz

Foliktler musinozis (FM) folikul epitelinde ve sebase
glandlarda misin adaciklarinin gézlendigi bir durum-
dur. Masin birikiminin g6zlendigi mikozis fungoides
ile histopatolojik olarak ayrimi ¢ok zordur. Cocukluk
¢aginda gorulen FM olgularinin gogunda spontan reg-
resyon gorilse de Hodgkin Lenfoma ile iligkili oldu-
guna dair yayinlar bulunmaktadir. Bizde bu makalede
¢ocukluk ¢aginda nadir olarak rastlanan FM olgusunu
sunmay! amagladik.

Anahtar Kelimeler: Folikul, Musin, Mikozis Fungoi-
des, Folikuler Misinozis

Giris

ilk kez 1957 yilinda Pinkus tarafindan “Alopesi mii-
sinoza” olarak tanimlanmstir. Daha sonra her olguda
alopesi izlenmemesi nedeniyle yeniden isimlendirerek
“Foliktler misinéz” (FM) terimi kullaniimaya baslan-
mistir (1). FM etiyolojisi bilinmeyen kronik inflamatuar
bir hastaliktir (2). Folikil epiteli ve sebastz glandlarda
misin adaciklarinin gdzlendigi, lenfosit, histiyosit ve
az miktarda eozinofil I6kositin eslik ettigi perivaskuler,
perifoliktiler ve periadneksiyel alanlardaki inflamatuar
hiicre infiltrasyonunu tariflemektedir (2). FM'in cesitli
hematolojik maligniteler ile iliskili oldugu bilinmekte-

Abstract

Follicular mucinosis (FM) is a condition characterized
by the presence of mucin islets in the follicular epit-
helium and sebaceous glands. Histopathologically it
is very difficult to distinguish this lesion from myco-
sisfungoides with mucin accumulation. Although the-
re are spontaneous regressions in the majority of FM
casesseen in childhood, there are reports, which state
that it is associated with Hodgkin’s Lymphoma. We
aimed to present a FM case which is rarely seen in
childhood.

Keywords: Follicle, Mucin, Mycosis Fungoides, Fol-
licular Mucinosis

dir(2, 3). iki alt tipe ayrilan FM’nin primer yada idiyo-
patik FM tipinde lezyonlar genellikle soliter olup yiz
bolgesinde gozlenir ve birka¢ ayda kendiliginden ge-
riler. Geng eriskin ve ¢cocukluk caginda gozlenen bu
tipte eslik eden bir hastalik cogunlukla gdzlenmez (3).
ikinci alt tip genellikle yashlarda gozlenir ve mikozis
fungoides (MF) gibi maligniteler ile iliskilidir. Klinik ola-
rak FM sach deride folikiler projeksiyonlar ile birlikte
eritematdz plak, papil ve alopesi bulgulari gdsterir ve
bircok olguda histopatolojik olarak taninin dogrulan-
masi gereklidir (3-5). Bu olgu sunumunda cocukluk
¢aginda oldukca nadir gorilen FM olgusunun Klinik,
histokimyasal ve immunhistokimyasal 6zelliklerini lite-
ratUr bilgileri esliginde sunmayi1 amacladik.
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Olgu

On bes yasinda ¢ocuk hasta poliklinigimize yiizde ve
sirtta kizariklik nedeniyle basvurdu. Mevcut sikayetle-
rinin 1 yil 6nce sol burun kenarinda basladigi, zaman-
la sol kas Uzeri ve sirta yayildigi 6grenildi. Bu sika-
yetlerinden 6nce herhangi bir kontakt madde temasi
olmayan hastanin 6z ve soygec¢misinde 6zellik yoktu.
Dermatolojik muayenede sol kas orta kisimda alope-
si, sol kas uzeri frontal alanda, kaslarin orta kisminda,
bilateral burun kenarlarinda ve sag skapula lzerin-
de hafif eritemli perifolikiiler belirginlesmenin oldugu
plaklar gbzlendi (Resim 1).

Sach deri, tirnak ve oral mukoza muayenesi olagan
olarak degerlendirildi. Hemogram ve biyokimya tetkik-
lerinde patoloji saptanmadi. Sedimentasyon, CRP, ti-
roid fonksiyon testleri, tam idrar tetkiki, timor belirteg-
leri, VDRL, ANA diizeyi normal olarak degerlendirildi.
Hastadan lenfositoma kutis, diskoid lupus eritemato-
zus, lupus tumidus, granuloma anulare, Jessner’in
lenfositik infiltrasyonu, FM 6n tanilari ile biyopsi alindi.
Mikroskopik incelemede ylizeyde lameller ortokera-

Folikiler Misin6z

toz, irregller akantoz gosteren epidermis altinda der-
miste folikll epitelinde hafif spongioz, atipi icermeyen
lenfositik hicre infiltrasyonu izlendi (Resim 2A-2C).
Epidermiste lenfosit egzositozu gézlenmedi.

Histokimyasal calismada Alcien Blue Ph 2,5 ile kil
folliktil epitelinde musin birikimi dikkati ¢ekti (Resim
3A-3B).

Yapilan immuinhistokimyasal incelemede CD3 (Resim
4A), CD4 (Resim 4B), CD5, CD7(Resim 4C), CD8 bo-
yamasi ile T lenfositlerde ekspresyon gozlendi. CD68
ile dermiste daginik haldeki histiyositlerde boyanma
izlendi.

Mevcut morfolojik, histokimyasal ve imminhistokim-
yasal bulgular ile olgu FM olarak degerlendirildi. Pe-
diatrik hematoloji tarafindan yapilan degerlendirmede
eslik eden hematolojik bir malignite tespit edilmedi.
Hastadan radyolojik olarak istenilen akciger grafisi,
boyun, batin ve yizeyel lenf bezi ultrasonografik ince-
leme bulgularinda herhangi bir patoloji saptanmadi.
Hastaya topikal olarak takrolimus ve kortikosteroid te-
davisi duzenlenerek klinik takibe alindi.

5

Resim 1: Sol kas Gzerinde ve burun lateralinde hafif eritemli plaklar

e Ve
e TR s Y -L:.

Resim 2: Deri eklerinin etrafinda lenfositik hiicre infiltrasyonu A:(HE x40), B:(HE x200)
Deri ekleri etrafindaki lenfositlerde atipi izlenmedi C:(HE x400)
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Resim 3: Deri ekleri etrafindaki belirgin msin birikimi A:(Alcien Blue Ph2,5 x200),

B: (Alcien Blue Ph 2,5 x400)

Resim 4:Deri eklerinin etrafinda lenfositik hiicre gruplarinin sirasiyla T hiicre belir-
tecleri ile ekspresyonlari A:( CD3 x20), B: (CD4 x20), C: ( CD7 x40)

Tartisma

FM idiyopatik gelisebilen, ayni zamanda benign deri
lezyonlari veya hematolojik maligniteler ile de iliskili
olabilen histolojik yanittir (6).

Genellikle ¢ocuklarda ve geng yetiskinlerde gorilen
ve cogunlukla kendiliginden gerileyen primer FM ve
yash hastalarda gorilen MF ile iliskili sekonder FM
olmak Uzere FM iki alt tipe ayrilir. Hastalarin yasi,
lezyonlarin yerlesimi ve histopatolojik 6zelliklerin iki
alt tipin ayriminda yardimci olabilecegi bildirilmis olsa
da kesin ayrim bazi olgularda zordur (7). MF'de FM’e
gore periadneksiyel misin birikimlerinin az yogun-
lukta gorilmesi, eslik eden eozinofil I16kositin ve pe-
riadneksiyal infiltratin yogunlugunun daha az olmasi,
epidermiste band seklinde infiltrasyonun daha belir-
gin olmasi gibi ayirici kriterler 6nerilse de bu kriterlerin

MF ve FM'yi kesin olarak ayirabilece@i konusunda net
kanit bulunmamaktadir (4). TCR ve TCRy molekiiler
analizinin de tani da yardimci oldugu bildirilmistir (8).
Bazi calismalarda primer tipin MF’in benign, lokal se-
yirli, mikemmel prognozlu bir varyanti oldugu savu-
nulmustur (9). FM’in ¢cocukluk caginda gorilmesi, bas,
boyun bélgesinde yerlesimli olmasi, soliter lezyon ola-
rak bulunmasi ve eslik eden malignite bulunmamasi
iyi prognostik belirtecler olarak kabul edilmektedir (6).
Olgumuz 15 yasinda cocuk hasta olup lezyonlarinin
bas, boyun bélgesinde ve sirtinda yayilim gosterdidi,
soliter nitelikte olmadigi izlendi.

Primer FM tanisi icin histopatolojik tani gereklidir.
Histopatolojik olarak sa¢ kokiinde perifolikiiler alanda
ve sebase glandlarda folikilotropizm gosteren len-
fositlerle birlikte nétrofil 16kosit, makrofaj ve eozinofil
I6kositlerden olusan inflamatuar infiltrat ve musin bi-
rikiminin gosterilmesi gerekir (1). Folikillerde biriken
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musinin tipi belirtiimelidir. FM’da gdzlenen mudsinin
hyalUronik asit iceren dermal tip musin oldugu bildiril-
mistir (10). Bu musin Alcien Blue PH 2.5 ile boyanir.
PAS ile de nadiren boyandigi bildirilmistir (11). Alcien
Blue PH 2.5 ile boyanma sonrasinda deri ekleri ve
folikul epitelinde masin birikimi gdzlenmesinin taniya
yardimci oldugu bildirilmistir (12). Bizim olgumuzda
epidermis bazalinde belirgin lenfosit egzositozu izlen-
mezken kil folikGll gevresinde lenfosit infiltrasyonu
gordlmastur. Yapilan histokimyasal ¢alismada Alcien
Blue PH 2,5 ile deri ekleri etrafinda belirgin musin bi-
rikimi izlenmistir.

Sekonder FM olgularinda % 9-67 oraninda kutan6z
lenfomalarin goéraldugd bildirilmistir (12). Bunlarin
¢cogu bir T hicreli lenfoma olan MF'dir. Nadir olarak
FM'nin Hodgkin lenfoma, kronik lenfositer l6semi,
kutandz B hicreli lenfoma, Grawitz timort, kaposi
sarkomu gibi malign hastaliklarla iligkili oldugu bildi-
rilmistir (12).

FM'nin ayrica ekzamat®z dermatozlar, lupus eritama-
tozus, familyal retikuloendotelyozis, vitiligo, bulldz
pemphigoid, liken simpleks kronikus ve sarkoidozis
gibi benign dermatozlar ile de iligkili oldugu bildirilmis-
tir (13). FM’e eslik edebilecek hematolojik malignite
veya benign dermatozlar ile ilgili histomorfolojik ve
sistemik bulgularin olmamasi ve olgunun c¢ocukluk
¢aginda olmasi nedeniyle olgumuz primer FM olarak
degerlendirildi.

Sonug

Histopatolojik olarak FM olgularinda pilosebasz Uni-
tede folikil epitelinde musindz dejenerasyon, mikst
inflamatuar hicreler ve musin birikimi gozlenir. FM ve
musinozis iliskili MF ayriminda klinik ve histopatolojik
bulgular yardimcidir. FM olgulari gelisebilecek hema-
tolojik maligniteler yoninden takip edilmelidir.
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Oz

Sauna kullanimi ¢esitli akut ve gegici, kardiyovaskdler
ve hormonal degisikliklere neden olsa da ¢ogu saglhkli
eriskin ve ¢cocuk tarafindan iyi tolere edilir. Ancak, akut
respiratuvar infeksiyon gecirenlerin sauna kullanma-
malari dnerilmektedir. Ayrica, sempatomimetik ilaglar
saunada tasikardi ve aritmileri provoke edebilir. Sau-
na kullaniminin kontrendikasyonlari ise; stabil olma-
yan anjina pektoris, yakinda gegcirilen miyokard infark-
tlsu, ciddi aort stenozu, dekompanze kalp yetmezIigi
ve yaslilarda gorulen ciddi ortostatik hipotansiyondur.

Sauna veya jakuzi kullanimina bagl olarak ginimuze
degin bildirilen olgulardaki en yaygin akciger patoloji-
leri hipersensitivite pnémonitleridir. Saglikl, geng bir
eriskin olan olgumuz, sauna kullanimi ve 6zellikle sa-
unada mentol buhari soluma sonrasinda bayilmis ve
ardindan akut solunum yetmezIligi tablosunda acilen
hastaneye yatirilmistir. Basvurusunda cekilen toraks
bilgisayarli tomografisinde her iki akciger parankimin-
de simetrik, diffiz, alt loblarda daha belirgin olmak
Uzere sentrilobuler konsantrasyon ve peribronkovas-
kiler dagihm gosteren buzlu cam opasiteleri gorul-
mastlr. Olguya antibiyotik, antiviral, steroid, mukolitik
ilaglar, intravendz hidrasyon ve oksijen tedavileri uy-
gulanmis ve hasta birka¢ giin icinde taburcu edilmistir.
Taburcu olduktan bes giin sonra ¢ekilen kontrol grafisi
ve solunum fonksiyon testleri normal bulunan hasta,
bu klinik ve radyolojik bulgulara neden olabilecek has-
taliklar literatur esliginde tartisilarak sunulmustur.

Anahtar Kelimeler: Sauna, solunum yetmezIigi, hi-
persensitivite pndmoniti, pulmoner 6édem, su aspiras-
yonu, mentol.

Bu olgu, Toraks Dernegi 22. Yillik Kongresinde E-Pos-
ter (EPS-329) olarak sunulmustur.

Abstract

Although sauna bath causes various acute and tran-
sient, cardiovascular and hormonal changes, it is ge-
nerally well tolerated by healthy adults and children.
However, the sauna takers are recommended not to
take a sauna during an acute respiratory infection.
Additionally, sympathomimetic drugs may provoke ta-
chycardias and arrythmias during a sauna bath. The
contraindications for a sauna bath are unstable angi-
na pectoris, recent myocardial infarction, severe aor-
tic stenosis, decompensated heart failure and severe
orthostatic hypotension in the elderly.

The most commonly reported cases with a lung patho-
logy due to sauna baths or hot hubs till now, are those
cases with some form of hypersensitivity pneumonitis.
Our case who was a healthy young adult, developed
syncope immediately after a sauna bath, especially
inhaling vaporized menthol during the bath and was
admitted to a hospital with an acute respiratory insuf-
ficiency. A computerized tomography of the patient
which was taken upon admission, revealed bilateral,
diffuse ground-glass densities showing centrilobular
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concentration and a bronchovascular distribution. The
patient was treated with antibiotics, an antiviral drug,
steroids, mucolytics, intravenous hydration and nasal
oxygen and was discharged in a few days. The case,
of whom a control chest X-ray and pulmonary function
tests were found normal five days after the discharge,
is reported with a review of literature, especially dis-

Giris

Sauna; sicak taslara su dokilmesiyle olusan buharda
yapilan Fin banyosudur. Sauna ortaminda, kullanici-
larin yiz seviyelerinde sicaklik 80-90°C, bagil nem
%15-30 civarindadir. Sauna, ortam sicakligina, nemi-
ne ve ortamda bulunma suresine ve yine serinleme
tipine gore degisen bir kardiyovaskiler yuk olusturur.
Kalp hizi istirahat duzeyinin yaklasik iki katina kadar,
kalp debisi %70 civarinda artar; kalbin toplam isinde
ise dnemli bir artis olmamaktadir. Saunada sistolik
kan basinci pek degismese de, diyastolik ve ortalama
kan basinglari azalma egilimindedir. Ozellikle, sauna-
da alkol alimi hipotansiyon riskini artirir (1).

Saunanin solunum sistemi Gzerine etkileri ise genellik-
le hafif ve gecicidir. Sicak odada solunum daha hizli ve
ylzeyseldir, solunum dakika volimu artar. Ancak, orta
derecede bir sauna kullaniminin solunum sistemine
etkisinin hafif bir yurtyus yapmanin etkisi kadar oldu-
gu bildirilmistir (1). Dolayislyla sauna kullanimi ¢ogu
saglikh eriskin ve cocuk tarafindan iyi tolere edilir.

Sauna veya jakuzi kullanimina bagl olarak ginimiize
degin bildirilen olgulardaki en yaygin akciger patoloji-
leri, aerosol halindeki kontamine suyun inhalasyonu
sonucunda gelistigi diistintlen hipersensitivite pnémo-
nitleridir (2-7). Saglikli, genc¢ bir erigkin olan olgumuz,
sauna kullanimi ve 6zellikle saunada mentol buhari
soluma sonrasinda bayilmis ve ardindan akut solunum
yetmezligi tablosunda acilen hastaneye yatiriimistir.
Olgu, bu Klinik ve radyolojik bulgulara neden olabilecek
hastaliklar literatur esliginde tartisilarak sunulmustur.

Olgu

Yirmi iki yasinda, erkek hasta yaklasik 10 dakika
saunada kaldiktan ve birka¢ dakika buhar odasinda
mentol soluduktan sonra fenalasarak bayilmis. Basi-
na soguk su dokuldigu sirada kendine gelen hasta;
kusma, ileri derecede nefes darligi, oksurik, kanl
balgam cikarma sikayetleriyle 6zel bir saglik merke-
zine ambulansla nakledilmis. Daha 6nce herhangi bir
hastaligi ve ilag kullanim dykusu olmayan hastanin fi-
zik muayenesinde bilateral sibilan-sonor ronkisleri ve
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cussing conditions which may cause similar clinical
and radiological findings.

Keywords: Sauna, respiratory insufficiency, hyper-
sensitivity pneumonitis, pulmonary edema, water as-
piration, menthol

akciger bazallerinde kaba ralleri mevcutmus. Oksijen
satlirasyonu %80 olarak saptanan hastaya postero-
anterior (PA) akciger grafisi (Resim 1) ve ardindan
toraks bigisayarli tomografisi (BT) ¢ekilmis. Akciger
grafisinde bilateral lezyonlar tespit edilen hastanin to-
raks BT'sinde her iki akciger parankiminde simetrik,
diffiz, alt loblarda daha belirgin olmak lzere sentri-
lobller konsantrasyon ve peribronkovaskuler dagilim
gosteren buzlu cam opasiteleri saptanmis (Resim 2).
Tam kan tetkikinde l6kosit sayisi 17.380/uL, hemog-
lobin diizeyi 17,7 g/dL olan hastanin CRP degeri 0,3
mg/L olarak olctlmus, biyokimyasal analizleri normal
olarak sonuglanmis. Yapilan arter kan gazi analizin-
de pH: 7,42, PO,: 68 mmHg, PCO,: 31 mmHg, Sa0,,:
%93, HCO,-: 22 mEq/L olarak saptanmis. Hasta akut
inhalasyon hasari ve solunum yetmezlIigi tanilari ile
yogun bakim Unitesine yatirilarak antibiyotik, antiviral,
steroid, mukolitik ilaglar, intravendz hidrasyon ve oksi-
jen tedavileri uygulanmis. Ug giin sonra genel durumu
diizelen hasta kendi istegiyle taburcu olmus. Taburcu
edildigi gin hastanin Iokosit sayisi 11.160/uL, CRP
degeri 39 mg/L olarak olgulmus, akciger grafisindeki
lezyonlarin geriledigi géralmus.

Hasta, hastaneden taburcu olduktan dokuz gun son-
ra hastaligi konusunda bilgi almak ve kontrol olmak
amaciyla Siileyman Demirel Universitesi Tip Fakiiltesi
Gogus Hastaliklar Poliklinigine basvurdu. Aktif yakin-
mas! olmayan ve fizik muayenesi normal olan hasta-
dan PA akciger grafisi ve solunum fonksiyon testleri
istendi, getirmis oldugu toraks BT kesitlerinin deger-
lendirilmesi icin Radyoloji bélimine konstilte edildi.
Akciger grafisi normal bulunan (Resim 3) hastanin
solunum fonksiyon testlerinde FVC: %100.5, FEV.:
%90.6, FEV,/FVC orani: %75.72, MMF: %76 olarak
saptandi. Toraks BT'de saptanan lezyonlarin pulmo-
ner édemle veya akut hipersensitivite pnémoniti ile
uyumlu olabilecegi belirtildi. Hasta bu bulgularla teda-
visiz takibe alindi.

ilk kontrolden bir ay sonra yapilan ikinci kontrolde
hastanin solunum fonksiyon testlerinde; FVC: %106,
FEV,: %110, FEV,/FVC: %87.42, MMF: %106 olarak
bulundu. Bu degerlerle, hastanin solunum fonksiyon-
larinin daha da dizelerek normale donduga goéralda.



Resim 1: PA akciger grafisinde bilateral orta ve alt zon-
larda alveoler doluma bagh heterojen dansite artimi
izlenmektedir.

Resim 3: Olgunun kontrol PA akciger grafisinde lez-
yonlarin kayboldugu goérilmektedir.

Tartisma

Sauna kullanimi sonrasinda bayilan ve kendine gel-
diginde kusma, dispne ve hemoptizi yakinmalariyla
Ozel bir hastaneye yatirilan hastamizin toraks BT'sin-
de gorilen lezyonlarin 6n planda pulmoner édemle
uyumlu olmasi nedeniyle dncelikle sauna kullaniminin
akciger Uzerine etkileri arastinldi. Literatirde sauna

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Resim 2: Aksiyel BT kesitinde, sentrilobiiler konsant-
rasyon gosteren yaygin buzlu-cam opasiteleri goril-
mektedir.

kullanimina bagh pulmoner 6dem olgusu bildiriimedigi
gorildd. Buna karsin, saglikli 60 gonullt zerinde pa-
tofizyolojik etkilerin degerlendirildigi bir calismada, sa-
unada gecirilen 20 dakika sonrasinda ortalama kalp
hizinin 143 + 25/dk, ortalama sistolik kan basincinin
130.5 £ 26.6 oldugu ve olgularin %17'sinde sistolik
kan basincinin 160 mmHg’nin Gzerinde ol¢uldugu bil-
dirilmis; sauna kullaniminin aniden, dncesinde uyarici
bulgular olmaksizin bazi tehlikelere yol acabilecedgi
vurgulanmistl. Bu calismada Ug¢ kisi senkop gegirirken
bir olguda anjinal atak gelismisti (8).

Sauna kullanimi gesitli akut ve gegici, kardiyovas-
kiler ve hormonal degisikliklere neden olsa da ¢ogu
saglikli eriskin ve cocuk tarafindan iyi tolere edildigi
bildirilmektedir. Sauna kullaniminin kontrendikasyon-
lari; stabil olmayan anjina pektoris, yakinda gecirilen
miyokard infarktusu, ciddi aort stenozu, dekompanze
kalp yetmezligi ve yaslilarda gorilen ciddi ortostatik
hipotansiyon olarak belirtiimektedir (1,9). Akut respi-
ratuvar infeksiyonlar sirasinda da sauna kullaniima-
masi Onerilmektedir. Ayrica sempatomimetik ilaglarin
saunada tasikardi ve aritmileri provoke edebilecegi
bildirilmistir (10). Ote yandan literatiirde, sauna kul-
laniminin obstriktif akciger hastaligi ve astim tanisi
olanlarda solunum fonsiyonlari Gizerine olumlu etkile-
rini ortaya koyan galismalar ve yakin zamanda ben-
zer sekilde sonuclanan prospektif bir kohort ¢alismasi
mevcuttur (11).

Olgumuzda, énceden almis oldugu herhangi bir has-
talik tanisi olmamasi, kullandigi bir ilaci ya da viral
infeksiyon gegcirdigine iliskin bir belirti olmamasi ne-
deniyle saunada fenalasmasinin sicaga bagli hipo-
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tansiyon gelisimi nedeniyle oldugu disunuldi. Akut
akciger hasarina yol acabilecek tek maruziyet ise bu-
har odasinda mentol solumasi idi. Ancak literatiirde
mentol soluma ve pulmoner 6dem/akut akciger hasari
birlikteligi ile ilgili bir makaleye de rastlanmadi. Mento-
Iun akciger Uzerine etkileri, intranazal olarak uygula-
nan mentollll burun damlalari veya mentolli yaglarin
aspirasyonuna sekonder gelisen eksojen lipoid pno-
moniler ile sinirhydi (12, 13).

Sauna veya jakuzi kullanimina baglh olarak ginimuze
degin bildirilen olgulardaki en yaygin akciger patoloji-
leri, hipersensitivite pndmonitleridir. Bu olgularin ¢o-
gunda hastaliga yol acan etken Mycobacterium avium
kompleksi olmakla birlikte, bir olguda antijenin Pullu-
laria oldugu gosterilmis, bir diger olguda ise fungal bir
ajan olan Exophiala jeanselmei hastalik etkeni olarak
ortaya konulmustur (2-7). Sauna akcigeri gelisen ol-
gularda sikayetler genellikle progresif olarak artan
dispne ve Oksuriktir. Hastalik cogu olguda subakut
ya da kronik bir seyir gosterse de literatiirde semp-
tomlarin akut olarak, saatler icinde ortaya ¢iktigi bir-
kac olgu da mevcuttur (14). Akut hipersensitivite pno-
monitlerinde radyolojik bulgular akut pulmoner 6deme
benzer. Yuksek rezolisyonlu BT bulgulari; bilateral,
simetrik, bazen yamasal ve orta-bazal kesimlerde
belirgin homojen buzlu cam opasiteleridir veya akut
donemde tipik olarak aniden ortaya ¢ikan buzlu cam
opasiteleri, hava hapsi ve sentilobiler buzlu cam opa-
siteleridir. Bronsioler duvar kalinlasmasi, hava kistleri
de gorilebilir. Bazi hastalarda ise organize pndmoni,
sliperimpoze aspirasyon pnémonisi veya enfeksiyoz
pnémoniye bagli fokal konsolidasyon izlenebilir (15,
16). Olgumuzun toraks BT parankim kesitlerinde goz-
lenen simetrik, diffiiz, sentrilobiler konsantrasyon ve
peribronkovaskuler dagihm gosteren buzlu cam opa-
sitelerinin akut hipersensitivite pnémoniti ile uyumlu
olabilecegi dusunulmustur. Ancak olgunun sikayetleri-
nin gerilemesinden sonra basvurmasi nedeniyle tani-
ya yonelik islem yapilamamistir.

Olguda 6ykunun derinlestiriimesiyle ilk yakinmasinin
fenalik hissi oldugu ve ardindan bayildigi, basina so-
guk su dokulerek kendine geldigi sirada siddetli nefes
darhgi oldugu 6grenildiginden ayirici tanida disunil-
mesi gereken bir diger durum ise su aspirasyonuna
sekonder solunum yetmezlIigi tablosudur. Literattirde,
olgumuzda oldugu sekilde su aspirasyonu olan bir ol-
guya rastlanmamis ancak, tatli veya tuzlu su aspiras-
yonu sonucu gelisen 6limcul veya 6limcul olmayan
bogulma olgulari tanimlanmistir (17-19). Olumciil ol-
mayan bogulma olgularinda, aspire edilen suyun nite-
liginden bagimsiz olarak, alveolokapiller membranin
butunliginde bozulmaya ve artmis gegirgenlige bagl
olarak gelisen pulmoner ddem, degisen derecelerde
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hipoksemiye ve hatta ARDS tablosuna yol agmakta-
dir (17, 20). Literatirde su aspirasyonuna yol actigi
bildirilen diger bir durum ise, suda dogumdur. Suda
dogum yapan annelerin bebeklerinde de su aspiras-
yonuna sekonder pulmoner 6édem gelisebilmektedir
(21, 22). Olgumuza, antibiyotik, steroid ve mukolitik
ilaglarla tedavi verilmis olmakla birlikte, klinik tablonun
verilen tedaviler sonucunda degil, aspire edilen suyun
rezorbsiyonu sonucunda zaman iginde kendiliginden
duzelmis olma olasihgi da mevcuttur.

Sauna kullanimina bagh olarak bayilan ve sonrasinda
akut solunum yetmezligi gelisen olgumuzda olasi ta-
nilar tath su aspirasyonu ve akut hipersensitivite pno-
moniti olarak dusunulmis ve olgu, benzer olgularin
takibinde yararli olabilecegdi disiincesiyle irdelenerek
sunulmustur.
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Oz

Laparoskopik cerrahi; cerrahi travmayi, hastanede
kalis suresini, ameliyat sonrasi agriyr azaltmasi gibi
avantajlara sahiptir. Laparoskopik cerrahide gelisen
teknolojiyle birlikte meydana gelen yenilikler laparos-
kopik prosedurlerin glvenligini ve uygulanabilirligini
artirmistir. iki boyutlu (2D) laparoskopinin kisithliklari
Uc boyutlu (3D) laparoskopik sistemlerin gelismesiy-
le azalmistir. Gegcmiste yapilan bazi calismalarda 3D
sistemlerin ¢ok fazla avantaj saglamadigi yéniinde
cikan sonuglar o dénemdeki ve giinimuizdeki 3D sis-
temler arasinda ciddi teknolojik farkliliklar nedeniyle
son dénemlerde yapilan calismalarin sonuclariyla
tam olarak karsilastirilmamalidir. 3D ve 2D laparos-
kopiyi karsilastirarak yapilan arastirmalar komplike is-
lemlerde 3D sistemlerin islem siresini ve hata oranini
azalttigi gosterilmistir. Calismamizdaki vakalarda 3D
gOruntiiniin derinlik hissinin verdigi anatomiye hakimi-
yet ve genis calisma alani ameliyatin tim asamalarin-
da daha givenli ve daha kararl hareket imkani sag-
ladi. Maliyete bagl nedenlerden dolayi 3D sistemlerin
yayginlasamamasi bu konuda yeterli calisma yapila-
masina engel olmaktadir. 3D sistemlerin etkinliginin
daha iyi degerlendirilmesi icin uzun streli ve genis
vaka sayill calismalara ihtiyac vardir.

Anahtar Kelimeler: 3D Laparoskopi,Laparoskopik
Cerrahi,Laparoskopik Kolesistektomi

Abstract

Laparoscopic surgery has advantages ilke lesser sur-
gical trauma, hospitalisation and postoperative pain.
The innovations that come with the technological de-
velopments in laparoscopic surgery have increased
the safety and feasibility of laparoscopic procedures.
Limitations of two-dimensional (2D) laparoscopy have
been reduced by the development of three-dimensi-
onal (3D) laparoscopic systems. The results that 3D
systems do not offer many advantages in some previ-
ous studies should not be compared exactly with the
results of recent studies due to serious technological
differences between the old and current 3D systems.
Studies comparing 3D and 2D laparoscopy have
shown that 3D systems reduce the operation time and
error rate in complicated procedures. The sense of full
control and visibility of the anatomical images given
by the 3D view and wide working space enabled the
safer and more stable movement at all stages of the
operation. The inability of 3D systems to spread due
to financial reasons is hindering adequate work in this
regard. For better evaluation of the effectiveness of
3D system long-term case studies needed.

Keywords: 3D Laparoscopy, Laparoscopic Surgery,
Laparoscopic Cholecystectomy
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Klinik uygulamada laparoskopik cerrahi basindan
beri, gercek bir devrimi temsil etmektedir. Ylksek
¢Ozunurlukli (HD) kameralar, 6zel ameliyat aletleri
ve eklemli zimbalar gibi son zamanlardaki teknolojik
gelismeler, laparoskopik proseddrlerin glvenligini ve
uygulanabilirligini arttirmistir. Daha zor ve karmasik
ameliyatlarda laparoskopik cerrahinin yaygin kulla-
nimi gorilmektedir (1). iki boyutlu(2D) laparoskopi-
nin en 6nemli kisithligi, derinlik algisinin eksikligidir,
buda cerrahin zorlanma potansiyelini, hata riskini
ve operasyon siiresini uzatabilir. U¢ boyutlu(3D) la-
paroskopi, cerraha daha iyi alan derinligi ve el-g6z
koordinasyonu sunarak laparoskopik cerrahiye yeni
bir alan sunmustur. Bu derinlik algisinin, dikis ve du-
gumleme gibi yiksek derecede mekansal algi gerek-
tiren zor faaliyetler icin 6zellikle degerli oldugu go-
rdlmastur (2). 3D goruntd, robotik cerrahi sirasinda
yararl olarak lanse edilmistir, ancak laparoskopide
3D'nin faydasi konusundaki arastirmalar sinirhdir
(3). Bu yazida Isparta Sehir Hastanesi'ndeki ilk iki
3D laparoskopik kolesistektomi vakamizi sunduk.

Olgu

ilk vakamiz 64 yasinda erkek hastaydi. Karin agrisi
sikayetiyle poliklinigine basvuran hastanin fizik mu-
ayenesinde epigastrik alanda ve sag Ust kadranda
hassasiyeti vardi. Diger sistem muayeneleri normal-
di. Ultrasonografisinde safra kesesinde 18 mm’lik
tas saptandi. Laboratuar bulgulari WBC: 8,51 10"3/
pL, HGB:15,6 g/dL, BUN:12 mg/dl , Cr: 0,96 mg/dl,
K: 4,3 mmol/L, AST:13,7 U/L, ALT:15 U/L,ALP:78,6
U/L, GGT:66,3 u/L, Total Biliriibin: 0,85 mg/dL, Di-
rek Biliribin: 0,32 mg/dL idi. ikinci vakamiz 57 ya-
sinda kadin hastaydi. Yemeklerden sonra olan
siskinlik ve bulanti sikayetiyle basvurdu. Fizik mu-
ayenesinde sag Ust kadranda hafif hassasiyeti var-
di. Ultrasonografisinde safra kesesinde buyugu 17
mm’lik cok sayida tas saptandi. Laboratuar bulgulari
WBC: 6,97 1073/uL, HGB:13,8 g/dL, BUN:13 mg/dI
, Cr: 0,71 mg/dl, K: 4,9 mmol/L, AST:21 U/L, ALT:19
U/L,ALP:91 U/L, GGT:37 u/L, Total Biliribin: 0,61
mg/dL, Direk Biliriibin: 0,22 mg/dL idi. iki hastayada
standart laparoskopi prosedrleri ile 3D laparoskopik
kolesistektomi uygulandi. 3D sistemle yaptigimiz ilk
vakalar olmasina ragmen intraoperatif ve postopera-
tif ddsnemde herhengi bir komplikasyon gelismedi. iki
hastamizada ameliyat sonrasi 8. saatte oral alima
baslandi. Hastalarin postoperatif laboratuar bulgula-
ri normaldi. iki hastamizda postoperatif birinci giinde
taburcu edildi.
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Sonug

Laparoskopik cerrahinin son 20 yildaki gelisimi, cerra-
hi travmayi, hastanede kalis suresini, ameliyat sonra-
sI agriyl azaltarak hastalarin sonugclarini iyilestirmistir.
Bununla birlikte, laparoskopinin, cogunlukla iki boyut-
lu gdrme, sinirl hareketler, aletlerle is yapma ve do-
kunma hissindeki eksiklikten dolay! gergeklestiriimesi
ve anlasiimasi daha zordur. Bu problemleri asmak
icin arastirmalar 3D goruntiye ydnelmistir. Bugtine
kadar maliyete bagli nedenlerden dolayi 3D platform-
larin yetersiz yayginhigina bagh olarak az sayida klinik
calisma yapilmistir (4).

Gecmiste yapilan bazi ¢alismalarda 3D sistemlerin
¢cok fazla avantaj saglamadigdi yoénunde cikan sonug-
lar elde edilmistir. Ge¢gmiste ve gunimuzde kullanilan
3D sistemler arasinda teknolojik agidan ciddi farkl-
liklar vardir, bu yizden gecmiste 3D ile ilgili yapilan
calismalarla son donemlerde yapilan galismalarin so-
nuclari tam olarak karsilastiriimamaldir (5).

3D teknolojisi son yillarda laparoskopik gorust buyuk
Olctiide gelistirmesine ragmen hala cerrahi yaklasim
icin standart degildir. Klicik ve derin alanlar gibi belirli
kosullarda 3D gorunim avantajlidir (1).

Chad ve ark.larinin robotik laparoskopi, 3D lapa-
roskopi ve standart 2D laparoskopiyi karsilastirarak
yaptiklari bir arastirmada komplike islemlerde 3D sis-
temlerin islem siresini ve hata oranini azalttigi goste-
rilmistir (6).

Yaptigimiz iki vakadada hem intraoperatif hem de
postoperatif donemde komplikasyon gézlenmedi. ilk
deneyimlerimiz olmasi nedeniyle vaka sayisinin azl-
gindan dolay1 ameliyat sureleriyle ilgili degrelendirme
yaplimadi ancak derinlik hissinin verdigi anatomiye
hakimiyet ve genis ¢alisma alani ameliyatin tim asa-
malarinda daha guvenli ve daha kararli hareket etme-
mizi sagladi. 3D sistemlerin etkinliginin ve avantajlari-
nin daha iyi degerlendirilebilmesi icin daha genis vaka
sayilari olan kapsamli arastirmalara ihtiya¢ vardir.

Laparoskopi son yillardaki teknolojik gelisimle birlikte
cerrahide 6nemli bir yer edinmigtir. 2D sistemlerdeki
birtakim zorluklar 3D sistemlerin gelismesiyle ortadan
kalmaktadir. 3D sistemlerin ki¢tk ve derin alanlarda-
ki avantaji, derinlik hissi sayesinde cerraha daha gu-
venli hareket imkani saglamasi gibi avantajlari vardir.
Ancak maliyete bagli nedenler 3D sistemlerin yaygin-
lasmasini ve bu konuda yeterli ¢calisma yapiimasini
engellemektedir. Uzun sireli ve genis vaka sayili ¢a-
lismalar 3D sistemlerin etkinliginin daha iyi degerlen-
dirilmesini saglayacaktir.
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Oz

Saglikh olmak her bireyin en temel haklarindan biri-
sidir. Bunun i¢in devletlere, saghk kurumlarina ve bi-
reylere 6nemli sorumluluklar dismektedir. Bireylere
dusen sorumluluk saglik ve hastaliklarla ilgili bilgi sa-
hibi olmak, saglik sorunlari ile karsilasmalarini azal-
tacak bir yasam tarzi benimsemektir. Bununla birlikte
bireylerin saghgini biyolojik, cevresel ve sosyal bircok
faktor etkilemektedir. Saghg etkileyen sosyal faktor-
lerden birisi saglik okuryazarhgidir. Saghk esitsizlik-
lerinin ve saglik maliyetlerinin azaltilmasinda énemli
etkileri bulunan saglik okuryazarhgi, saghgin en giclu
sosyal belirleyicileri arasindadir. Yapilan arastirmalar
bireylerin saglik okuryazarligi diizeyinin saglik statlisu
ile ilgili en glclu gostergelerden birisi oldugunu orta-
ya koymaktadir. Ancak bireylerin farkli sosyal imkan-
lara sahip olmasi, gelisen teknoloji ile birlikte saghk
sisteminden beklentilerin artmasi ve saglik bilgisinin
karmasik bir yapiya buriinmesi bireylerin saghk okur-
yazarligi diizeyinin yukseltiimesini zorlastirmaktadir.
Dolayisiyla oncelikli olarak bireylerin saglik okurya-
zarhgi diizeyinin belirlenmesi, saglik ve egitim basta
olmak Uzere multidisipliner calismalarin yapilmasi,
farkindaligin saglanmasi, politik destegin olusturul-
masI gerekmektedir.

Anahtar Kelimeler: Saglik, sosyal belirleyici, saglik
okuryazarhgr.

Abstract

Being healthy is one of the most basic rights of each
individual. In order for this goal being achieved, sta-
tes, health institutions and individuals have important
responsibilities. The responsibility of individuals is to
have knowledge about health and diseases and to
adopt a lifestyle that will reduce their encounter with
health problems. However, there are many biological,
environmental and social factors affecting the health
of individuals. Health literacy is one of the social fac-
tors affecting health. Health literacy, which has impor-
tant effects on reducing health inequalities and health
costs, is among the strongest social determinants of
health. Researchs shows that health literacy level of
individuals is one of the strongest indicators of health
status. However, the fact that individuals have diffe-
rent social opportunities, the increase in the expectati-
ons from the health system along with the developing
technology, and the complexity of health information
make it difficult for individuals to increase the level of
health literacy. Therefore, it is needed to determine
the level of health literacy of individuals, to conduct
multidisciplinary studies, especially in health and edu-
cation, to ensure awareness and to establish political
support.

Keywords: Health, social determinant, health literacy.
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Saglik, Diinya Saghk Orgiitii tarafindan “sadece has-
tallk veya sakatligin olmamasi degil, ayni zamanda
bedensel, ruhsal ve sosyal anlamda bir iyilik hali” ola-
rak tanimlanmaktadir. Saglikla ilgili istatistikler ince-
lendiginde saghgin sosyal bir egilim izledigi gérilmek-
tedir (1). Tanimda gegen “sosyal anlamda iyilik hali”
sagligin sadece bireysel bir olgu olmadigini, toplum-
sal bir yoninin de bulundugunu ifade etmektedir. Bi-
reyin sosyal yonden iyilik halinde olmasinin 6n kosulu
ise sosyal yasantisinin saglikh olmasidir (2).

Saghgin sosyal belirleyicileri bireylerin dogduklart,
buyudukleri, yasadiklari, ¢alistiklari ve yaslandiklar
ortamlarda saglik durumu tzerinde etkili olan sosyal
kosullari ifade etmektedir. Bu kosullar kiresel, ulusal
ve yerel diizeylerde para, gii¢ ve kaynaklarin dagihmi
ile sekillenmektedir. Saglgin sosyal belirleyicileri tlke
icinde ve Ulkeler arasinda gorilen saglik durumunda-
ki haksiz ve 6nlenebilir farkhliklardan (saglik esitsizlik-
lerinden) sorumlu tutulmaktadir (3).

Saghgin sosyal belirleyicileri son yillarda halk sagligi
alaninda 6nem kazanmistir. Gegctigimiz 15 yil boyun-
ca saghgin sosyal belirleyicileri halk saghgi alaninda
bir¢ok lisans ve lisansusti egitim programinin resmi
bileseni olarak evrimlesmis, saghgin sosyal belirle-
yicilerindeki ana temalari belirlemek gerektigi ifade
edilmistir (4). Sagligin sosyal belirleyicileri birbiriyle
oldukca iliskili oldugundan bu belirleyicileri listelemek
kolay degildir (5). Genel olarak sagligin sosyal belirle-
yicileri sosyo-ekonomik durum, kultdr, egitim kalitesi,
sosyal normlar ve tutumlar, dil/okuryazarlik ile saglik
hizmetlerine, egitime, gelisen teknolojiye erisimdir (6).

“Yer temelli” bir orgitlenme cercevesinde sagligin
sosyal belirleyicilerinin 5 ana temadan olustugu soy-
lenebilir: Ekonomik denge, egitim, sosyal baglam,
saglik bakimi, komsuluk iliskileri ve ¢evre. Egitim te-
masinda erken c¢ocukluk egitimi ve gelisimi, yluksek
o6grenime kayit, dil ve okuryazarhk bulunmaktadir
(6). Bu temada 6ne c¢ikan kavramlardan birisi saglik
ve egitim basta olmak Uzere bir¢ok farkli alanin ke-
sisim kiimesinde yer alan saglik okuryazarligidir. Bu
derleme ¢alismasinda sagligin sosyal bir belirleyicisi
olarak saglk okuryazarlhgi halk sagligr acisindan ele
alinmis; saglik okuryazarhginin tanimi, 6nemi, diizey-
leri, degerlendirme yontemleri, saglk okuryazarhgini
etkileyen faktorler ve saglik okuryazarhiginin saglik
sonuclariyla iliskisine deginilmistir.

Saglhk Okuryazarligi Kavrami

Gelisen teknoloji sonucunda yeni bir boyuta tasinan
modern saglik sistemi, saglik hizmeti sunanlar, saglk
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hizmetinden yararlananlar ve saglik hizmetinden ya-
rarlanacak olanlar icin gecen ylzyila gére son derece
karmasik bir yapidadir. Artik kisilerin hem bireysel,
hem bolgesel, hem de kiresel boyutta saglk sorun-
lari ve saghk hizmetleri ile ilgili bilgi sahibi olmalart,
sorumluluklarini bilmeleri gibi yeni rolleri vardir (7).
Saglikla ilgili bilgi sahibi olmanin énemi ve saglk bil-
gisinin bu 6znel niteliginden dolayi “saglik okuryazar-
hg1” kavrami ortaya ¢ikmis, saglik okuryazarligr basta
saglikla ilgili kisi, kurum ve kuruluslar olmak tzere bir-
¢ok kesimin ilgi alani olmustur (8).

Saglik okuryazarligi hasta egitimi ve hastalik yone-
timinde 6nemli bir kavram olarak taninmaktadir (9).
Saghk okuryazarligi bircok sosyal, kisisel ve bilissel
yetenek ile birlikte saglik sisteminde yer almak igin
gereken okuryazarlik becerilerinden dogmustur (10).
Saghk okuryazarligr kavrami ilk kez Simonds tarafin-
dan 1974 yilinda “tum okullardaki sinif diizeyleri i¢in
asgari standartlari karsilayan saghk egitimi” olarak ta-
nimlanmistir (11).

Bireylerin okuryazarlik becerileri ve yetenekleri ile
saglik baglami arasinda bir képru olan saglik okur-
yazarligi kisaca bireylerin uygun saglik kararlarini
almada ihtiya¢ duyduklari saglikla ilgili temel bilgileri
okuma, anlama ve kullanma yetenegini ifade etmek-
tedir (12). Daha genis anlamda ise saglik okuryazarli-
g1 “okuryazarhkla baglantili, insanlarin gunlik yasam-
larinda saglikla ilgili kararlar almak, yasam kalitelerini
yukseltmek i¢in gerekli olan saglik bilgisine erismeyi,
saglik bilgisine deger bicmeyi, bu bilgiyi anlamayi ve
kullanmayi saglayacak motivasyon ve yeterlilik” ola-
rak tanimlanmaktadir (13).

Saghk okuryazarhgi tip, saglik ve egitim sektorlerin-
den olusan bir temele sahiptir. Tibbi perspektifin esasi
kliniktir ve saglik okuryazarhgi icin biyuk 6l¢iide has-
ta okuryazarhgi, hastalik anlayist, ila¢c uyumu ve diger
biyomedikal yonlere odaklanmaktadir. Saglhk pers-
pektifi toplum temellidir, toplum gelisimi ve politika ta-
sarimi baglaminda saglik okuryazarligini ele almakta-
dir. Egitim perspektifi ise okul tabanlidir. Bu nedenle
hem bulasici, hem de bulasici olmayan hastaliklarla
ilgili birgok farkli davranis icin uygulanabilir bir yakla-
sim olarak gorulmektedir. Egitimsel bakis agisindan
saglikla ilgili konularin okul mufredatina entegre edil-
mesi i¢in saglik okuryazarligr 6nemsenmektedir (14).

Saglik Okuryazarliginin Onemi

Saglk okuryazarhgi Uzerinde artan vurgu saglk egi-
timinin ve saghgi gelistirmenin hem basarili, hem de
basarisiz stratejilerinin uzun bir ge¢misinden kaynak-
lanmaktadir (15). Saglik okuryazarligi kendi saglik-
larini ydnetme ve karar alma kapasitelerini etkiledigi



icin tuketiciler, tuketiciler ile iliskileri ve saglik hizmeti
sunumunu etkiledigi icin saglik bakimi sunanlar, sag-
ik sistemlerinin karmasikhgi ve tuketicilerin saghk
hizmetlerini etkili bir sekilde kullanabilmesi nedeniyle
kanun yapanlar ve yoneticiler igin énemlidir. Saghk
okuryazarhgi ayni zamanda toplumun genel saghgina
katkida bulunmasi, dolayisiyla toplumun tretkenligine
katilmasi ve Uretkenliginde payi olmasi nedeniyle de
Onemlidir. Diger taraftan saglik okuryazarhgi belirle-
nerek saglik esitsizliklerinin azaltilmasina katki sag-
lanmaktadir (16).

Mevcut literatiirde saglik okuryazarhginin toplum sag-
g1 icin neden 6nemli oldugunu ortaya koyan 6 genel
temadan bahsedilmektedir (17):

1. Cok sayida kisiyi etkilemesi: Bazi Ulkelerde yetiskin
okuryazar orani yiksek iken, bazi tlkelerde dusuktdir.
Dinya nufusunun yaklasik %16’s1 temel okuryazarlik
becerilerinden yoksundur. Bu niifusun dgte ikisini ka-
dinlar olusturmaktadir. Farkl tlkelerde yapilan aras-
tirmalar insanlarin saghk bilgisini ve saglik hizmetini
elde etme, anlama, ona uygun davranma ve kendi
sagliklari icin uygun karar almada yetersiz oldugunu
gostermigtir.

2. Olumsuz saglik sonuclari: Yapilan ¢alismalar du-
stk saglik okuryazarliginin hastalik ve tedavileri an-
lamadaki eksikliklerden dolay! siklikla kot sagligin
bagimsiz bir risk faktért oldugunu gostermigtir.

3. Kronik hastalik oranlarinin artmasi: Dinya Sag-
Ik Orgiitii diinya genelinde tim yaslar igin 6lumlerin
cogunun kardiyovaskuler hastaliklar ve kanser gibi
kronik hastaliklardan kaynaklandigini belirtmektedir.
Saglhk okuryazarligr kronik hastaliklarin bireylerin
kendileri tarafindan ydnetilmesinde énemli bir rol oy-
namaktadir.

4. Saghk bakim maliyetleri: Dusuk saghk okuryazarli-
g1 ile baglantili ekonomik maliyetleri degerlendirmek,
disuk saglik okuryazarliginin prevalansi hakkinda
verilerin eksik olmasi ve saglik okuryazarhginin ne-
lerden olustuguna ydnelik 6nemli tartismalardan dola-
yI zordur. Ancak dusuk saglk okuryazarliginin saglk
bakimina ek maliyetler getirdigini ifade eden arastir-
malar bulunmaktadir.

5. Saglik bilgisi talepleri: Son 30 yilda bilgilendirilmis
onam formlari ve ilag prospektusleri gibi saglikla ilgili
cesitli materyalleri degerlendiren sekiz ylzden faz-
la calisma yapilmistir. Bu calismalar hedef kitlenin
okuma becerileri ile saglikla ilgili materyalleri okuma
duzeyleri arasinda bir uyumsuzluk oldugunu goster-
migtir.
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6. Esitlik: En kot saghk sonuglarina sahip bireylerin
saglik okuryazarhginin gelistiriimesi saglik esitsizlikle-
rinin azaltilmasinda 6énemli bir aractir. Yetersiz saglk
okuryazarligindan kaynaklanan kotl saglik sonuclari
etik bir sorun olarak da gorilebilmektedir.

Asagida saglik okuryazarhginin énemini ortaya koyan
bazi arastirmalara yer verilmistir.

Amerika Birlesik Devletleri'nde on eyaletten 65 yas
usti 7334 kisi ile yapilan ve 2017 yilinda yayimlanan
bir arastirmada yetersiz saglik okuryazarligr olanlarin
hasta memnuniyetinin daha disuk oldugu, koruyucu
hizmete daha az uyum gosterdigi, daha fazla saglik
hizmeti aldig1 ve daha fazla saglik harcamasi yaptigi
belirtilmistir (18). 1980-2008 yillari arasinda yayim-
lanan 2340 makale incelenerek yapilan retrospektif
bir arastirmada saglik sistemi diizeyinde sinirl saghk
okuryazarliginin toplam saglik bakimina yillik %3 ila
%5 oraninda ek maliyet getirdigi, sinirli saghk okur-
yazarligi olan kisi basina yillik ek harcamalarin 143
ila 7798 ABD Dolari arasinda degistigi ifade edilmigstir
(29).

2003-2010 yillari arasinda saglik okuryazarligi ile sag-
ik sonugclari arasindaki baglantilar inceleyen diger
bir retrospektif arastirmaya goére disuk saglk okur-
yazarhgi olan yaslilarda mortalite riski acik bir sekilde
daha yuksek bulunmustur. DUsik saglik okuryazarligi
ile tibbi talimatlarin uygulanmasi, saglik mesajlarinin
yorumlanmasi ve genel saglik durumunun daha kéti
olmasi arasinda baglantilar oldugu belirtilmistir. Ayni
arastirmada saghk okuryazarliginin tedaviye uyum,
0z yeterlik, sigara ve alkol kullanimi, recete bilgilerinin
incelenmesi, kronik hastalik prevalansi, astim siddeti
ve kontroll, diyabet kontroli ve ilgili belirtiler, hiper-
tansiyon kontroll, yasam kalitesi ile maliyetler gibi
diger saglk sonuglarini da etkiledigi ifade edilmistir
(20).

Yukaridaki arastirmalarda goruldigu gibi saghk
okuryazarligl tedaviye uyum, saglk bakimi kararla-
rinin iyilestiriimesi, iletisim, saglik sistemindeki ma-
liyetlerin azaltilmasi, hasta memnuniyetinin artmasi
acisindan 6nemlidir (21). Surdurulebilir bir saglik sis-
temi ve saglikh bir toplum icin saglk okuryazarhginin
gelistirilmesi buyuk 6nem arz etmektedir. Bu nedenle
bir Ulkenin saglik politikalarinin temel hedeflerinden
biri saglhk okuryazarliginin gelistiriimesi olmalidir
(22). Saghk okuryazarhgimnin énemi anlasiimazsa
saglik esitsizlikleri genisleyecek, kalitesiz saghk
bakimi saglanacak, saglik sonuglari etkilenecek ve
saglik hizmetlerinin maliyetleri artmaya devam ede-
cektir (23).
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Saglik Okuryazarligi Duzeyleri

Bireyler hasta olmamak, sagligina tekrar kavusmak,
saghgini gelistirmek ve aile ya da toplum saghgini
olumlu/olumsuz y6énde nelerin etkiledigini bilmek icin
temel saglik bilgisine ihtiya¢ duymaktadir. Bu tir bil-
gilere sahip olma duzeyi, bireyin saglik okuryazarlig
duzeyini belirlemektedir (8).

Saglhk okuryazarligini fonksiyonel, interaktif ve kri-
tik olmak Uzere U¢ dizeyde ele almak mumkunddr.
Fonksiyonel (islevsel) saglik okuryazarhgi duzeyi,
geleneksel saglik egitiminin sonucunu yansitmakta-
dir. Temel okuma ve yazma becerilerinin s6z konusu
oldugu bu duizeyde birey pasiftir; saghk riskleri, saghk
sistemi, uymalari beklenen eylemler hakkinda sinirli
bilgiye sahiptir. Etkilesimli bir iletisim halinde dedgildir.
Bu duzeydeki faaliyetler genellikle bireysel fayda ile
sonuclanmaktadir (24).

interaktif (iletisimsel) saglk okuryazarhgi, son yillarda
degisiklik gosteren saghk egitiminin sonuclarini yan-
sitmakta, destek verici bir ¢cevrede kisisel becerilerin
gelisimine odaklanmaktadir. Toplumsal faydadan zi-
yade bireysel faydanin s6z konusu oldugu bu diizey-
de birey aktiftir; saghk mesajlarini anlamakta, saglkla
ilgili aktivitelere katilmaktadir. Kritik (elestirel) saghk
okuryazarlgi ise sosyal ve politik faaliyetleri destekle-
yen algi ve becerilerin gelisim sonuglarini yansitmak-
tadir. Gelismis bilissel ve sosyal yetenekleri iceren bu
diizeyde birey proaktiftir. Bu diizeydeki faaliyetlerde
bireysel faydanin yani sira toplumsal fayda daha acik
bir sekilde gorulmektedir (24).

Saglhik Okuryazarhigini Etkileyen Faktoérler
Bireylerin saglik okuryazarhgi dizeyi saglik sistemi-
ne, egitim sistemine, kultur ve toplumsal baglama ilis-
kin becerilerinin ve etkilesimlerinin bir Grinududr (12).
Bireyler, saglik okuryazarligini yasadiklari sosyal
ortamlara bagh olarak edinmektedir. Saglik sistemi,
saglik bilgilerinin elde edildigi ve kullanildigi ortamlar,
iletisim becerileri ile kiltlr bireylerin saghk okuryazar-
11 duzeyinde belirleyici olmaktadir (25).

Saglhk okuryazarligi ile sosyo-ekonomik durum, is,
meslek, gelir, akranlar, aile, sosyal destek, medya
kullanimi, dil, kultdr, cevresel-politik ortam gibi sosyal
ve cevresel faktorler arasinda karsilikh etkilesim bu-
lunmaktadir (13). Saghk okuryazarhgini etkileyen fak-
torler bireysel ve sistemsel faktorler olarak ikiye ayril-
maktadir. Saglik sonuclarina da etki eden bu faktorler
arasindaki etkilesimlerden saglik okuryazarhgi ortaya
¢tkmaktadir (26).

Bireysel faktorler;
* Yas ve cinsiyet

140

Saglik Okuryazarhig

e Okuryazarlik becerileri

» Bilissel beceriler

» Motivasyon

* Fiziksel ve duygusal saglik
* Saglik bakimi deneyimi

+ Ozel saglik kosullari

» Saglik hakkindaki inanglar
» Sosyo-ekonomik statl

e Sosyal destekler

Sistemsel faktorler;

* Saglik hizmeti sunanlarin iletisim becerileri

» Saglik bilgisinin karmasikhgi

e Saglik bakim ortaminin 6zellikleri

» Saglik sisteminin hastalardan talepleri, beklentileri
e Saglik bakim profesyonelleri Uzerindeki zaman
baskisidir (26).

Saghk okuryazarligi perspektifinden birey ile saglk
bakim sisteminin ara yizi olduk¢a karmasiktir. Bu
karmasiklik parcali saghk bakimina, cesitli saghk
hizmeti sunuculari arasinda farkli iletisim stratejileri-
ne ve kronik hastaliklar etkili bir sekilde yonetmek
icin yuksek duzeyde koordinasyon gerektiren karisik
¢abalara neden olabilmektedir. Bu problem iki kat-
hdir. Birincisi saglk bilgisini anlamak i¢in bireylerin
yetenekleri farklidir. ikincisi saglik bakim siireci, dil
ve saglk konusu teknik olarak karmasiktir (27). Bu
problemlerin Ustesinden gelmek igin saglk okurya-
zarh@inin iyi bir sekilde degerlendiriimesi gerekmek-
tedir.

Saglik Okuryazarhiginin Degerlendirilmesi

Bir bireyin veya toplulugun saglk okuryazarhigini tim
yonleriyle dlgmek mumkin degildir ancak saglk okur-
yazarhigina iliskin gelisme kaydedebilmek icin saglik
okuryazarhgini temsil eden bir dizi 6l¢l gelistirmek
mumkindur (28). Saglk okuryazarhgi degerlendirile-
cegi zaman mevcut yaklasimlarin saglk okuryazarl-
gini genel okuryazarliktan ayirmada ne kadar basaril
olduguna, bireylerin saglik bilgisine erisimde ve sag-
lik bilgisini kullanmada ne kadar iyi olduguna, bu 6l-
cumlerin saglik bakimini ve halk saghgini iyilestirme
cabalarina karsi duyarh olup olmadigina, élcimlerde
farkhliklarin dahil edilip edilmedigine dikkat edilmesi
gerekmektedir (29).

Saglik okuryazarliginin degerlendirilmesi igin bir “altin
standart” yoktur (30). Saglik okuryazarliginin farklh ta-
nimlari mevcut durumda bir altin standart élgtistintin
eksikligine katkida bulunmaktadir (31). Genel olarak
saglik okuryazarligi bigimsel ve bicimsel olmayan de-
gerlendirmeler olmak uzere iki farkli yoldan belirlen-
meye calisiimaktadir.



Saglik Okuryazarliginin

Bicimsel Olmayan Degerlendirmesi

Hastalarin saghk okuryazarhgi becerilerinin hekimler
tarafindan degerlendiriimesi, hekim-hasta etkilesimi-
nin gbzlenmesi, okuma yetenegi ve yasam kosullari
ile ilgili bireylerin kendilerinin bildirimleri bi¢imsel ol-
mayan (enformel) degerlendirmeler kapsamindadir.
Hekimlerin hastalarinin saglik okuryazarli§i becerile-
rini yuksek olarak tahmin ettigine yonelik bircok calis-
ma vardir. Bu nedenle hekimlerin degerlendirmeleri,
hastalarinin saglik okuryazarligi becerilerinin belirle-
yicileri i¢in duyarl degildir. Diger taraftan hastalar sik-
likla bilgi ararken hekimlere basvurdugundan hekim
degerlendirmelerinin muhtemelen dogru oldugunu ile-
ri sliren yazarlar da bulunmaktadir (32).

Saghk okuryazarliginin degerlendiriimesine yonelik
son arastirmalarda hastalarin kendi kendine uygula-
yabildigi indekslerin gelistiriimesi énemli bir odak nok-
tasi olmustur. Saglik okuryazarliginin dlgiimesinde
egitimli bir arastirma gorevlisi veya klinisyen gerek-
tirmeyen bu yaklasim, saghk okuryazarliginin deger-
lendirilmesinde klinisyenlerin is yukunin ve bu alana
yonelik kaynaklarin azaltilmasi avantajlarini icerme-
sine ragmen saghk okuryazarlginin degerlendiriime-
sinde uygun olduguna dair az sayida c¢alisma bulun-
maktadir (33). Ancak saglik kuruluslarinda zaman ¢ok
Onemli oldugundan saglik okuryazarligi degerlendir-
melerinde genellikle bir veya birka¢c maddeden olusan
bicimsel olmayan testler tercih edilmektedir (34).

Saglik Okuryazarliginin

Bicimsel Olarak Degerlendirilmesi

Saglk okuryazarliginin gesitli ve karmasik tanimlari
oldugundan, saglk okuryazarligini degerlendiren ce-
sitli ve karmasik araglar bulunmaktadir. Saglik okurya-
zarhgi hakkinda pek cok kisi farkli tanimlar sunmus-
lar ancak bu tanimlar heniiz resmen veya tamamen
test edilmemistir. Saglik okuryazarligr degerlendirme
araclari bir veya baska bir tanima dayali olarak ileri
surtlmektedir. Onemli olan nokta, yontem ileri siirme-
den once degerlendirme araclarinin bireylerin kullani-
mina uygun olmasidir (35).

Saglhk okuryazarligini degerlendirmek igin kapsam,
icerik ve psikometrik dzellikler agisindan farklilik gos-
teren bir dizi ara¢ bulunmaktadir. Saglik okuryazarli-
g1 toplumun veya belirlenen hedef kitlenin geneli icin
Olgulebildigi gibi, belirli gruplar icin de 6l¢ulebilmek-
tedir (36). Genel olarak saglik ile ilgili s6zel ve sayi-
sal beceriler Gizerinden bireylerin saghk okuryazarligi
duzeyini bicimsel olarak belirlemeye calisan araclar
sunlardir (35):

» Tipta Yetiskin Okuryazarhiginin Hizlh Tahmini

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

(REALM)

e Yetigkinlerde Fonksiyonel Saglhk Okuryazarligi
Testi (TOFHLA)

+ En Yeni Hayati isaret (NVS)

+ Saglik Okuryazarh@i Yonetim Olgegi (HeLMS)

e Avrupa Saglik Okuryazarhgi Arastirmasi Anketi
(HLS-EU-Q)

e Saglk Okuryazarligi Tarama Anketi (HLSQ)

+ eSaglik Okuryazarhg Olcedi (EHEALS)

Yapilan bigcimsel degerlendirmelerde kisilerin saghk
okuryazarligi diizeyinin test edildiginin farkinda olma-
lar1, ¢ikabilecek olumsuz sonuglardan dolay! katilim-
da istekli olmamalar ya da durust cevap vermemeleri
bu tir araglarin sinirliliklarindandir (37). Kullanim ko-
layligi ve kisa sirede tamamlanabilmeleri ise avantaj
olarak gorulmektedir. Dolayisiyla saglhk okuryazarligi
degerlendirilecegi zaman hedef kitle ile kullanilacak
aracin avantaj ve dezavantajlari g6z éninde bulun-
durularak uygun arac¢ secimine dikkat etmek gerek-
mektedir.

Saglk okuryazarliginin tanimi konusunda gorus bir-
ligi eksikligi potansiyel olarak saglik okuryazarhiginin
degerlendirilmesinde veya 6nemli problemler igin ¢o-
zumler Uretilmesinde gecikmelere neden olabilmekte-
dir. Saglik okuryazarhgi alani hizla buyumekte, daha
blylk ve daha disiplinler arasi bir kitleyi dahil etmek
icin genisletiimektedir. Bundan dolayi saglik okurya-
zarhginin dogasinin karmasik ve ¢ok yonld oldugu
daha fazla kabul edilmektedir (38). Diinya Saglk Or-
gutd saghgin sosyal belirleyicilerine yodnelik bilgiye
erisilmesi, bilginin anlasiimasi, bilginin degerlendiril-
mesi ve iletisimi de icerecek sekilde saglik okurya-
zarhginin kapsaminin genisletiimesi gerektigini ifade
etmektedir (39).

Toplumsal arastirmalar Uzerinden saghk okuryazar-
hg1 dizeyinin izlenmesi politikalarin gelistiriimesine
destek vermektedir. Ancak uygulamalarin basarisinin
degerlendirilmesinde sadece saglik okuryazarligr di-
zeyinin izlenmesi yeterli degildir. TUm yasam boyun-
ca saglik okuryazarliginin ne kadar saglandiginin, ne
kadar kullanildiginin, nasil degisimler gésterdiginin de
izlenmesi gerekmektedir (25).

Saglhik Okuryazarlhigi ve Saghk Sonuclari

Saglik okuryazarligi cogu saglk personeli igin yeni bir
kavram olmasina ragmen saglik ve refah Uzerindeki
yaygin etkisinden dolay! arastirmacilarin, politikacila-
rin ve Klinisyenlerin dikkatini hizla ¢cekmektedir (40).
Saglik okuryazarligi saglikla ilgili deneyimlerde 6nem-
li rol oynamakta, saglik hizmetleri sunumunu ve saglik
sonugclarini etkilemektedir (41).
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Saglikla ilgili bilgileri okumada ve anlamadaki sinir-
Il yetenek genellikle kot saglk sonuclarina neden
olmaktadir. Cogu klinisyen igin okuryazarligin saglik
statisunun en gucli belirleyicilerinden birisi oldugunu
o6grenmek sasirticidir. Saglik statiisiine yonelik ya-
pilan bircok calisma okuryazarligin bireylerin saghk
statUsu icin gelirden, istihdam durumundan, irk veya
etnik grubundan daha gucli bir belirleyici oldugunu
ifade etmektedir (42).

Saglk okuryazarhginin saglik sonuglari ile baglantisi-
na yonelik ¢calismalarda iki yaklasim kullaniimaktadir.
Birinci ve en yaygin yaklasim, farkl sonu¢ degisken-
leri ile saglik okuryazarligi dizeyleri arasinda anlamli
iliskileri arastirmak icin istatistiksel tekniklerin kullanil-
masidir. ikinci yaklasim ise saglk bilgisinin nasil bir
fark olusturdugu ile ilgili kalitatif yéntemlere basvurul-
masidir (32). Saglik okuryazarhgi ile ilgilenen aras-
tirmacilar 1990’larin sonlarindan bu yana bireylerin
okuryazarlik becerileri ile saglik sonuclari arasindaki
baglantilari kanitlamaktadir (43). Dusuk saghk okur-
yazarhgina sahip hastalarda bulunan saglik sonuclari
Tablo 1'de sunulmustur.

Saglk okuryazarliginin bireyin kendisine ve c¢evresine
olan etkisi yaninda saglk sektoriine ve genel ekono-
miye de etkileri vardir. Tedavi edici saglik hizmetlerinin
koruyucu saghk hizmetlerinden ¢ok daha buyik ma-
liyetlere neden oldugu bilinmektedir. Ayni zamanda

Saglik Okuryazarhig

insanlarin hasta olmamalari diger cevresel faktorlerle
birlikte saglik konusunda kendi bilgi ve hassasiyetleri
ile de dogrudan ilgilidir. Bu iki realite birlikte dusunul-
diginde; saglik okuryazarhgi diizeyinin basta hasta-
ne maliyetleri olmak Uzere genel saglik harcamalarini
arttirici bir etken ve butgeden saghga ayrilan payin
giderek artmasinin 6nemli bir nedeni oldugu sonucu-
na varilabilir (8).

Saghk okuryazarligr cesitlilikten gut¢ almaktadir.
Ailenin, sosyal ortamin, kiltirin ve egitimin rollerinin
dikkate alinmasi gerekmektedir (25). Saghk okur-
yazarliginin gelistiriimesinde U¢ midahale alani bu-
lunmaktadir: Kiltr ve toplum, saglik sistemi, egitim
sistemi. Bu U¢ bilesen etrafinda gergeklestirilen ¢als-
malar saglik sonuglarinin iyilesmesini ve maliyetlerin
azalmasini saglayabilecektir (12).

Sonug

Saglik okuryazarligi istikrarh bir sekilde bagimsiz bir
arastirma ve uygulama alani olarak belirmektedir ve
politikalari etkilemektedir. ilk énce birgok kisi tarafin-
dan saglik baglamindaki temel okuryazarlik diye du-
sunilen saglhk okuryazarhgl gunimizde benzersiz
bir sosyal yap!i olarak tanimlanmaktadir. Saglik okur-
yazarhigina iliskin bu yaklasim kritik bir 5neme sahip-
tir. Saglik okuryazarligi sadece saglik baglamindaki
okuryazarlk becerilerinin kullanimi degildir, bireylerin

Dusuk Saghk Okuryazarligina Sahip Hastalarda Bulunan Saglik Sonuclari (23)

Saglik Sonucu

Arastirmaci(lar) ve Arastirma Tarihi

Genel saglk durumunun daha kot olmasi

Institute of Medicine of the National Academies 2004;
Adams vd 2009; Agency for Healthcare Research
and Quality 2010; Berkman vd 2011; World Health
Organization 2013

Daha yiiksek oranda hastaneye yatma ve 6lim, daha
uzun sire hastanede kalma

Baker vd 1996; Berkman vd 2011

Taburcu edildikten sonraki 30 giin icinde daha yiiksek
oranda hastaneye geri kabul edilme

Mitchell vd 2012

Kronik hastaligi yonetme kapasitesinde yetersizlik

Gazmararian 2003

Klinik bir vizitten sonra bilgileri daha az hatirlama

Kessels 2003

ilacla ilgili hata yapma olasiliinin daha yilksek olmasi

Berkman vd 2011; Lenahan vd 2013

Daha fazla hasta olma

Institute of Medicine of the National Academies 2004;
Agency for Healthcare Research and Quality 2010;
Berkman vd 2011

Hastalik yonetimi hakkinda daha az bilgi sahibi olma

Williams vd 1998; Schillinger vd 2002

Koruyucu saglik hizmetlerini daha az kullanma ve
hasta maliyetlerini arttirma

Baker vd. 2004; Institute of Medicine of the National
Academies 2004; Howard vd. 2005
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sahip olduklari beceriler ile ne yaptiklarini da kapsa-
maktadir (35).

Dusik saghk okuryazarligi seviyesinin insan sagligi-
na olumsuz etkileri artik bilinmektedir. Saglhk okurya-
zarhginin yas, gelir, istihdam durumu, egitim seviyesi
ile birlikte saghgin en gucli gostergelerinden birisi
oldugu ortaya konulmaktadir. Ancak halk sagligi aras-
tirmalarinda saglik okuryazarligina yeterince 6nem
verilmemektedir (25).

Saghk okuryazarligi toplum davranisina ve sosyal
sermaye olusumuna imkan taniyan bir aragtir. Dun-
ya genelinde saglik okuryazarhginin dizeyi disuktar.
Gelismekte olan ulkelerde ise saglik okuryazarhiginin
diizeyi bilinmemektedir. iletisim ve egitim alanlari ile
ilgili olarak halk ve saglik profesyonelleri arasinda ek-
siklikler vardir (36).

Saglik okuryazarligi sadece bireylerin, politikacilarin
veya saglk sektorindeki profesyonellerin sorumlulu-
gu degildir. Birden cok meslegin ve sektorin kesisimi
s6z konusudur. Dolayisiyla ¢ok paydasli bir katihma
ihtiyac vardir. Bu paydaslar toplum temelli ve inang te-
melli kuruluglar, saglik kurumlari, akademi ve is toplu-
luklari, resmi kurumlar, egitimciler, saglik iletisimcileri
ve medyadir. Saglik okuryazarligini ingsa etmek igin bu
paydaslarin girisimleri gunlik hayat icerisine entegre
edilmelidir (25).

Bu baglamda oncelikli olarak hedef kitlenin saglik
okuryazarligi duzeyinin belirlenmesi ile baslayacak
girisimler gelistiriimesi gereken alanlari belirlemenin
yani sira saglik okuryazarhgina yonelik farkindalhgi
artirabilir. Saglik okuryazarligi degerlendirmeleri ile
zaman icindeki kiiltirel degisim izlenebilir. Ozellik-
le saglik-egitim-politika-medya dortgeninde yer alan
paydaslar daha aktif roller Ustlenerek saglik okurya-
zarh@i duzeyini yukseltme ¢alismalarina ivme kazan-
dirabilir.
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Oz

GUnumuizde yara iyilesmesi Uzerine yapilan bir ¢ok
¢alisma bulunmaktadir. Yara iyilesmesinde etkili oldu-
gu kanitlanan bir cok etken madde ve farmasotik do-
zaj sekli tanimlanmistir. Antimikrobiyal peptitler (AMP)
insanlarin, hayvanlarin ve bitkilerin bir gok doku ve or-
ganlari tarafindan Uretilen peptitlerdir ve dogal immain
sistemin yadsinamaz savasgilaridir. AMP’ler; antibak-
teriyel, antiviral, antifungal, antiparazitik, insektisidal,
kemotaktik, yara iyilesmesi ve bilylme uyarici olarak
pek cok etkiye sahip olabilmektedirler. AMP’lerin, pro-
inflamatuvar yanittaki potansiyelleri Gizerine yapilan
pek cok calisma bulunmaktadir. AMP’ler yara iyiles-
mesinde rol almalarinin yani sira bir cok insan dermal
hastaliginda da 6nemli bir potansiyel tasimaktadirlar.
Bu yazida proinflamatuvar yanitin bir par¢asi olan
yara iyilesme siirecinde gerceklesen birbiri ile baglan-
till basamaklar agiklanmis ve bu basamaklarda AMP
‘lerin aldiklari roller ve 6nemlerinden bahsedilmistir;
ayrica insan dermal hastaliklarindaki potansiyellerinin
arastinldigr calismalara da deginilmistir.

Anahtar Kelimeler: Antimikrobiyal peptit, yara, pro-
inflamatuvar, deri, dermal, LL-37, hBD-3, yara iyiles-
mesi.

Abstract

Nowadays, there are many studies on wound healing.
A number of active agents, drugs and different phar-
maceutical dosage forms have been described which
have proven effective in wound healing. Antimicrobi-
al peptides (AMPs) are small peptides produced by
different tissues and organs of humans, animals and
plants. AMPs are undeniable fighters of the innate
immune system. They are multifunctional properties
such as antibacterial, antiviral, antifungal, antipara-
sitic, insecticidal, chemotactic, wound healing and
growth stimulants. There are many studies on the po-
tential of AMPs in proinflammatory response. AMPs
have an important potential for wound healing as well
as many human dermal diseases. In this review, the
wound healing process are explained and the roles
and importance of AMPs are mentioned in these pro-
cess; also the studies investigating their potential in
human dermal diseases are mentioned.

Keywords: Antimicrobial peptide, wound, proinflam-
matory response, skin, dermal, LL-37, hBD-3, wound
healing.
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Giris

Antimikrobiyal peptitlerin cesitli terapdtik amaclar igin
basarili bir sekilde gelistiriimesi uzun zamandir bu
alanla ilgilenenlerin ana hedefi olmustur. Baslangicta,
antimikrobiyal 6zelliklerine, 6zellikle de direncli susla-
rin direng gelistirememesi 6zelliklerine odaklaniimistir.
Daha yakin zamanlarda, immin modulatorler, kanser
tedavisi ve yara iyilesmesini destekleme potansiyelle-
rine dikkat c¢ekilmistir. Proinflamatuvar surecte dogal
imman sistemin bir parcasi olan antimikrobiyal peptit-
ler, genis antimikrobiyal etkileri ve immiinomodulator
spektrumlari ile 6ne c¢ikmaktadir. Antimikrobiyal pep-
titler, kompleks bir siire¢ olan proinflamatuvar yanitin
bir cok asamasinda; ¢esitli 6zellikleri ile rol oynamakta
ve arastirmacilarin ilgi odagi olmayi sirdirmektedir.

1. Antimikrobiyal Peptitler

Antimikrobiyal peptitler (AMP) insan, bitki ve hayvan
hicrelerinin cesitli doku ve hicre tipleri tarafindan
uretilen ve dogal bagisikligin bir parcasi olup genlerle
kodlanan kuguk, katyonik peptitlerdir.(1)

1.1. Diinden Bugiine AMP’ler

AMP’lerin kesfi, Dubois V'nin 1939 yilinda toprak ba-
sillerinden antimikrobiyal bir madde izole etmesine
dayanmaktadir. Bu maddenin fareler tizerinde yapilan
denemelerle pnémokok enfeksiyonundan korudugu
gosterilmistir.(2)

1940 yilinda Dubois ve Hotchkiss ayni madde zerin-
de birlikte calisarak Gramicidin olarak adlandirdikla-
ri bir AMP’nin varhgini kesfettiler. Calismalarda bazi
dozlarin toksisite ile iliskilendiriimesi yaninda yarala-
rin ve Ulserlerin topikal tedavisi i¢in olumlu etkilerde
bulundugu goésterilmistir.(3,4)

Antimikrobiyal Peptitlerin Proinflamatuar Yanittaki Potansiyelleri

1941 yihnda, AMP ailesine Uye olan Tirozin kesfedil-
mis ve yapilan ¢alismalarla bu AMP’nin gram negatif
ve gram pozitif bakterilere karsi etkili oldugu (5) fakat
insan kan hicreleri Uzerinde toksisite gosterdigi belir-
lenmistir.(6) Ayni yil Triticum aestivum bitkisinden izo-
le edilerek kesfedilen (7) ve daha sonra Purotiyonin
olarak adlandirilan baska bir AMP’nin de mantarlara
ve bazi patojenik bakterilere karsi etkili oldugu belir-
lenmistir.(8)

1956 yilinda tavsan I6kositlerinden izole edilen defen-
sin, bildirilen ilk hayvansal kaynakli AMP olmustur (9)
ve 1962 yilinda epitel dokudan izole edilen bombinin;
1965 yilinda inek sitinden izole edilen laktoferrin
(10) hayvansal kaynakli AMP’ler olarak tanimlanmis-
tir. 1963 yilinda insan Iokositlerinin lizozomlarinda
AMP varligi kanitlanmistir.(11)

Dogal AMP’ler hem prokaryotlarda hem okaryotlar-
da bulunabilir. Hayvansal AMP’ler genelde havadaki
patojenlere maruz kalan doku ve organlarda yogun-
lasmistir. Bunlarin bakterilere, virlislere ve mantarlara
karsi dogustan gelen immiin savunmanin ilk basama-
g1 olduguna inaniimaktadir.(12—14) AMP’ler herhangi
bir belirti vermeden 6nce ¢ogu enfeksiyonun durdurul-
masinda onemli bir rol oynamaktadir. Bu agidan kur-
baga derisi 300'den fazla farkli AMP’nin kaynagidir.
(15,16) Toplamda bugline kadar 5000'den fazla AMP
kesfedilmis veya sentezlenmigtir.

1.2. Gesitleri ve Yapisal Ozellikleri

Antimikrobiyal peptitler, sentezlendikleri bolge, elde
edildikleri biyolojik kaynak, hidrofobik karakterleri,
molekdler hedefleri, sekonder yapilari ve net yukleri-
ne gore cesitli sekillerde siniflandirilabilirler.(17) Sinif-
landirimalarina ait bir 6zet Tablo 1'de verilmigtir.

Antimikrobiyal peptitlerin ¢esitli sekillerde siniflandiriimalari

Sentezlendikleri Bdlge

Elde Edildikleri Biyolojik Kaynak

Biyolojik Fonksiyonlarina Gore

Ribozomal Bakteriyel ) )
: — Antibakteriyel
Non-ribozomal Bitkisel
Sekonder Yapilari Hayvansal .
= = : = Antiviral
a-helix yapili Hidrofobik Karakterleri
B-helix yapili Hidrofobik .
— Antifungal
ap yapil Amfipatik
Duzensiz Hidrofilik Antiparazitik
Molekiiler Hedefleri Net Yiikleri insektisidal
Hucre ylzeyi Katyonik Kemotaktik
o ) Nétral Yara lyilestiren
Hucre ici molekdller - — )
Anyonik Bilylimeyi Uyaran
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Dogada AMP’ler, mRNAnin ribozomal translasyonu
veya ribozomal olmayan peptit sentezi ile Uretilmekte-
dir. Ribozomal olarak tretilen AMP’ler genetik olarak
kodlanir ve bakteriler de dahil olmak tizere tim yasam
turleri tarafindan Uretilebilirler.(18)

AMP’ler, memelilerde nétrofillerin grantlleri icerisinde
ve deri mukozal yiizeylerini orten epitel hiicrelerinin
salgilarinda bulunur. Bazi durumlarda, AMP’ler ge-
nomdaki kiimelerde kodlanir ve bir arada ifade edile-
bilirler, bu da tek bir bdlgede biriken ¢oklu AMP’ler ile
sonuclanmaktadir.(19)

Antimikrobiyal peptitlerin 6nemli fizikokimyasal 6zel-
likleri su sekilde siralanmaktadir; uzunluk, net yuk,
sarmallik, hidrofobiklik, amfipatiklik, ¢ozinebilirlik.

Uzunluk, AMP’nin etkinligi icin énemlidir. En az 7-8
aminoasitten olusmasi gerekmektedir. Membrani
boydan boya gecebilmek icin ise en az 22 aminoasit
gereklidir.(20) Uzunluk ayni zamanda sitotoksisiteyi
de degistirebilir.

Net yuk, negatif yukli hiicre membranlari ile etkilesim
icin ana faktordur. Net yuk degistirilerek konakgi htic-
re Uzerinde herhangi bir antimikrobiyal veya hemolitik
etkiye sahip olmadan direk olarak mikroorganizmalar
hedeflendirilebilir.(21)

Sarmallik, okaryotik hiicrelerde toksisitenin belirlen-
mesinde dnemlidir. D-amino asitlerin primer sekansa
katilmasi ile sarmalligin azaltiimasinin hemolitik etkiyi
azalttigi, antimikrobiyal aktivitede ise bir degisim ya-
ratmadigi gosterilmistir.(21)

Hidrofobiklik, AMP’lerin aktivitesini ve segiciligini etki-
lemektedir. Hidrofobiklik derecesindeki artis antimik-
robiyal aktivite ile dogru orantili olabilmektedir.(22)

Amfipatiklik, mikrobiyal membranlarla etkilesim sagla-
mak icin énemli bir faktordir.(21) Amfipatiklik, mikro-
biyal membranlara baglanma acisindan hidrofobiklik-
ten daha 6nemlidir.(23)

Cozunebilirlik, AMP’ler lipit membranlar Uzerine etki
eden veya bu membranlardan gecgerek hicre igini
hedefleyen peptitlerdir. Bu sebeple sulu ortamlarda
¢Ozunudr olmalar gerekmektedir. Sulu ortamda ¢6zU-
nemeyen agregat olusturan AMP’ler hiicre membrani
ile etkilesime girme Ozelliklerini kaybeder.(21)

Antimikrobiyal peptitlerin spesifik etki mekanizmala-
r, yapilarinda bulunan birgok farkli aminoasitler ve
bu aminoasitlerin birbirleri ile gelistirdikleri yapisal
motifleri ile aciklanmaktadir. Antimikrobiyal peptitler,

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

antimikrobiyal etkilerinin yaninda bir¢ok biyolojik pro-
seste, sinyalleme, immun modulator, mitojen gibi mul-
tifonksiyonel olarak yer alabilmektedirler.(17) Antimik-
robiyal peptitlerin spesifik olarak etkilerini kazandiran
en 6nemli faktorlerden biri sekonder yapilaridir.

1.3. Antimikrobiyal Peptitlerin Etki Mekanizmalari
Bakteri zarlarinin sulu ortamla temas eden yuzeyleri
negatif yike sahip fosfolipitler ile kaphdir. AMP’ler po-
zitif (+) yUkleri sayesinde bu fosfolipit ylizeye tutunur-
lar ve kendi yapilarindaki hidrofobik rezidulerini zar
icerisine dikey olarak uzatirlar. Bu proses sonunda
membranin yapi butunluginin bozulmasina neden
olurlar. Bu durum membranin segici gecirgen ozelligi-
ni ortadan kaldirir ve hiicre i¢ ve dis ortami arasinda-
ki denge bozulur.(24)

Antimikrobiyal peptitler temelde 2 etki mekanizmasi-
na sahiplerdir; bunlardan birincisi hiicresel membran
yapisini bozmak, ikincisi ise hicre igindeki ¢esitli bi-
yosentezleri inhibe etmek olarak agiklanabilmektedir.
Membran bitlinliguni bozma yolu ile etki gdsteren
antimikrobiyal peptitler i¢in 3 farkl etki modeli bulun-
maktadir.(25) Etki mekanizmalarinin sematik gosteri-
mi Sekil 1'de verilmigtir.

/ $ Toroidal por modeli
PR A
INS 2 7

Katlanmanns AMP

Bakteriyel membran ile etkilesimde

Konformasyonel degisim

N

Fici tahtast modeli

=

Translokasyon

o> & — [
o o

Membran pargalanmasi Hiicre i¢i hedef

Sekil 1
AMP etki mekanizmalarinin sematik gérinimd

1.3.1. Kilim Modeli

Hedef membran Uzerinde, membrana oranla yiiksek
konsantrasyonda AMP’ler birikir. Peptitler basta elekt-
rostatik etkiler ile membrana baglanir ve fosfolipit kat-
manini kilim gibi érter. Membran akiskanligi degisir ve
membran bariyer dzelliklerinde diusus meydana gelir.
Membran bozulmasi gerceklesir.(26)

1.3.2. Fi¢1 Tahtasi Modeli

Degisken sayida, kanal olusturabilen peptit, sulu bir
porda fici benzeri bir halkada konumlanirlar. o sar-
mal veya B katlanmis peptitlerin hidrofobik ylzeyleri
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membranin acil uclarina dogru dis ylzeye bakarken,
hidrofilik ylzeyler porun i¢ yizeyini olusturur. Figi tah-
tasi modelinde por olusumunda ilk adim membran
yuzeyindeki monomerlere peptit baglanmasidir. Bagli
peptit konsantrasyonu esik degerine ulastiginda, pep-
titlerin hidrofobik taraflari membranin derinine iner.
Peptit monomerlerinin sirekli birikmesi, membran
gozeneklerinin genislemesine sebep olur. Membran
batunlugu bozulur. Hucre igi-hlicre disi dengesi sagla-
namaz, membran segici gegirgen 6zelligini kaybeder.
Hucre icine transloke olan peptitler hiicre ici molekul-
leri hedefleyebilir.(27)

1.3.3. Toroidal Por Modeli

Toroidal por modelinin, fici tahtasi modelinden ayrildi-
g1 nokta toroidal por modelinde lipitlerin transmemb-
ran kanalindaki peptitler ile etkilesime giriyor olma-
sidir. Bu yapi supramolekiler bir kompleks olarak
adlandirihr. Ekstraseluler ¢cevredeki peptitler, yukli ve
hidrofobik bakteriyel membran ile etkilesime girdikle-
rinde sarmal bir yapiya birunurler. Bagh peptitlerin
hidrofobik reziduleri, polar gruplarin yerini degistirerek
hidrofobik bélgede bir kirllma yaratir.(28) Bu kirilma-
lar membranda ylizey butlinlugini dengesizlestirir;
AMP’ler peptit etkilesimlerine daha savunmasiz hale
gelen membrana dik olarak yonlendirilir. Sarmal uclar
kendiliginden birlesmeye baglayabilir, dinamik pep-
tit-lipit supramolekdilleri veya toroidal por kompleksleri
olusur. Porlarin dagiimasindan sonra bazi peptitler
sitoplazmaya transloke olurlar.(27) Giderek artan por
sayisI sonunda membran butlinlugu yok olur ve hiicre
parcalanir. Bazi kesimlerce toroidal por modeli, hiicre
icini hedefleyen AMP’ler igin bir 6n proses olarak 6ne
surilmektedir.(27)

2. immiin Yanit ve Yara iyilesmesi

2.1. immiin Yanit

Dogal immun sistem, patojenik mikroorganizmalarin,
vicuda giriste gegmesi gereken ilk bariyeri olustur-
maktadir. Bu bariyer; epitel batlnligl, mukus salgi
bezleri, silia hareketi, gastrointestinal sistemde ve
dermal ylzeyde dusuk pH'in korunmasi, fagositlerin
varligi, spesifik olmayan humoral faktorler vb. gibi un-
surlarin butininden meydana gelmektedir.(29)

2.2. Yara lyilegsmesi

Yara, genel anlamda, ¢esitli cevresel ve fiziksel etkiler
sonucunda canli dokulardaki anatomik yapi ve fonksi-
yonunun bozulmasidir.(30) Yaralarin siniflandiriimasi
bircok farkh sekilde yapilabilmektedir. Klinik olarak
yara iyilesmesi, akut yaralar veya kronik yaralar sek-
linde siniflandirlabilir.(31)

Kronik yaralar, genellikle kalici enfeksiyonlara ve
mikrobiyal filmlere sahip, 1 ay sonunda iyilesme
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gOstermemis yaralar olarak tanimlanir. Klinik olarak,
bunlar vendz veya arteriyel Ulserler, basing yaralari
veya diyabetik Ulserler olarak smiflandirlir.(32) Al-
ternatif olarak, dermal fibrozis, ECM’'nin artmasi ve
yara bolgesinde keratinositlerin asiri gogalmasindan
kaynaklanir. Kronik yaralar ve skar olusumu, dermal
yaralanmaya karsi hemen hemen zit diizensiz infla-
masyon ve bagisiklik tepkisini temsil eder. immiin
sistem hucrelerinin yara iyilesme yanitini dizenle-
mek i¢in hareket ettigi mekanizmalarin ¢ogu hala
bilinmemektedir. Bu yollarin aydinlatiimasi, yara re-
zolisyonunu tesvik etmek ve skar olusumunu 6nle-
mek icin yeni rejeneratif stratejilerin gelistiriimesine
yardimci olabilir.(33)

Yara onariminda art arda devreye giren strecler; hiic-
re-reseptor-proteinler ve aktif molekullerin etkilesimi
ile gerceklesen kompleks bir suregle yonetilir. Yara
iyilesmesinde ana mekanizmalar genel olarak aynidir;
yara iyilesme suresi ve bu sirecte yer alan bilesen-
lerin aralarindaki farkliliklar akut yara ve kronik yara
iyilesme stureclerinde farklihk gostermektedir.(34)

2.3. Yara lyilesmesinde immiin Sistemin Rolii
immiin sistem, yara iyilesme sireci boyunca birden
fazla mekanizma yoluyla doku hasarini takiben ho-
meostaziyi yeniden olusturmak icin aktif olarak rol
oynayan kilit bir faktérdur(35). Doku hasarina karsi
bagisiklik tepkisi, dokuda yerlesik kdk / progenitor
hiicreleri harekete gecirebilir, hiicre farklilasmasini
tesvik edebilir, ekstraselller matrisi (ECM) biriktirme
ve neoanjiyogenezin desteklenmesi igin biyime fak-
torl sekresyonunu tesvik eder. Bu surecler koordineli
bir immun olaylar dizisi gerektirdiginden, bunlarin bo-
zulmasi kronik yaralar ve skar olusumu dahil olmak
Uzere cesitli yara patolojilerine yol acabilir.(33)

Yaralanmanin ardindan, inflamatuvar cevap doku ho-
meostazinin restorasyonunda kritiktir. Yara iyilesme-
si tipik olarak dort evreye ayrilir. Bunlar; hemostaz,
inflamasyon, cogalma ve yeniden sekillenme olarak
siralanabilir. Bu fazlar, buytk 6lciide immin sistem
hiicreleri ve sinyal molekdilleri tarafindan aracilik edi-
len olaylar dizisinden kaynaklanmaktadir.(36) Hasarli
ECM ve saglikh dokuda yerlesik hicrelerden ge-
len sinyallere karsilik olarak, trombositler ve immin
hiicreler, yara bolgesinde kademeli bir sekilde birikir.
Trombositler, yara bolgesine ilk ulasan hucrelerdir; bu
noktada, daha fazla kan kaybini 6nlemek ve daha faz-
la hlicre infiltrasyonu icin gegici bir ECM saglamak igin
pihtilasma kademesini baslatmaya yardimci olurlar.
Donustirict buyime faktort (transforming growth
factor beta 1 - TGF-31) ve trombosit kaynakh blyu-
me faktorlerini (platelet-derived growth factor - PDGF)
salgilayarak, fibroblastlarin ve mezenkimal hiicrelerin



aktivasyonunda; ayrica notrofillerin ve makrofajlarin
yaraya gocu ve aktivasyonunda kritik bir rol oynarlar.
(34,37,38) Bazi hasta gruplarinda yapilan ¢alismalar-
da trombosit defektleri, bozulmus yara iyilesmesiyle
iliskilendirilmis ve otolog trombositten-zengin plazma
(platelet rich plasma - PRP) verilmesi, yara rezollsyo-
nunu artirdig1 saptanmistir. (39)

Notrofiller, hasarli doku icine gelen ilk bagisiklik hic-
releridir ve apoptoz gegirmeden 6nce yaklasik 24 saat
boyunca kalirlar. Hem yabanci mikroorganizmalarin
temizlenmesi hem de yara iyilesmesini saglamada
merkezi bir rol oynarlar.(40) Notrofiller, gesitli anti-
mikrobiyal maddeleri - reaktif oksijen turlerini (ROS),
antimikrobiyal peptitleri ve antimikrobiyal proteazlari
salgilayarak ve onlari nétrofil ekstraselller tuzaklari-
nin (neutrophil extracellular traps - NETS) yardimi ile
fagositoz yaparak istilaci patojenleri kontrol eder.(41)
Notrofiller ayrica IL-17 (interleukin) ve vaskuler endo-
tel blyume faktoru (vascular endothelial growth factor
- VEGF) dahil olmak tzere gesitli sitokinler ve blyime
faktorleri salgilarlar. Sitokinler ve blyume faktorleri,
hem inflamatuvar hicreler i¢cin kemotaktiktir, hem de
fibroblastlarin, keratinositlerin ve endotel hiicrelerinin
¢ogalmasini tesvik eder.(42)

Yaralanmadan 5-6 saat sonra, apoptoz sirasinda
notrofiller tarafindan salinan sitokinler, monositler
icin kemotaktiktir. Monositler, yara boélgesinde birkac
hafta kalabilen makrofajlara farkllasir. Monosit tirevli
makrofajlar, yara iyilesmesi surecinde en énemli im-
mun hucre tipi olarak kabul edilir.(43) Monosit tlrevli
makrofajlara ek olarak ¢cogu dokuda, yaralanma sira-
sinda hizla prolifere olan yerlesik makrofaj populas-
yonu vardir.(36) Farelerde olusturulan deneysel yara
modelinde dokuda yerlesen makrofajlarin, yaralanma
sonrasinda yara iyilesme surecinin baslamasinda
veya doku iyilesmesi Uzerindeki etkisinin ¢cok az ol-
dugu gosterilmistir, fakat dermal yara iyilesmesindeki
net rolleri hala belirsizdir.(44)

Makrofajlar iyilesme sirecinde fenotipik degisikliklere
ugrar, bu da yara mikro-ortaminin proinflamatuvardan
pro-¢6zunirlik durumuna ge¢cmesine yardimci olur.
(36) En yaygin olarak incelenen fenotipler, “alterna-
tif olarak aktive edilmis” veya M2 “makrofajlar” olarak
adlandirilan ve genellikle “klasik olarak aktiflestiriimis”
veya M1 olarak adlandirilan proinflamatuvar ve an-
ti-inflamatuvardir.(45)

Leibovich-1975, Subramaniam-1997, Nagaoka-2000
ve Mori-2002 tarafindan yapilan ¢alismalarla makro-
fajlarin dizgun yara iyilesmesi igin kritik oldugunu
onaylamistir. ilk infiltrasyon (izerine, proinflamatuvar
makrofajlar (M1) hucresel kalintilari, hasarli matris-
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leri, yabanci mikroorganizmalari ve nétrofilleri temiz-
ler. Ayrica proinflamatuvar sitokinler ve daha fazla
immun hdcreyi harekete geciren ve keratinositlerin,
fibroblastlarin ve epitel hiicrelerinin proliferasyonunu
destekleyen buyume faktorlerini (IL-1, fibroblast bi-
yume faktoru -2 (FGF-2), PDGF ve VEGF) salgilarlar.
Yeni doku olusumu sirasinda mikro cevresel isaret-
ler, makrofajlari islevsel ve fenotipik olarak antiinfla-
matuvar bir duruma ge¢meye tetikler (M2 adi verilen
makrofajlar). Bu noktada, ECM sentezini ve yara ka-
siimasini destekleyen TGF-B1 gibi antiinflamatuvar
sitokinleri salgilamaya basglarlar.(46) Yara iyilesme-
sinin son asamasinda, antiinflamatuvar makrofajlar,
ECM'yi gerilme cizgileri ve fagositoz kalan enkaz bo-
yunca yeniden diizenlemeye yardimci olur.(33)

Ayrica, antiinflamatuvar makrofajlar anjiyojenezde
onemli bir rol oynamaktadir. ECM'yi endotel prolife-
rasyonunu ve gocini yodnlendiren tineller olustura-
cak sekilde indirgeyerek anjiyogenezi dolayl olarak
tesvik ederler; FGF ve plasental buyume faktori (pla-
cental growth factor - PIGF) gibi anjiyogenik faktorleri
serbest birakirlar.(47)

3. Proinflamatuvar Bir Yanit Olan

Yara lyilesme Siirecinde AMP’lerin Rolii

Epitel doku yabanci mikroorganizmalara karsgi énemli
bir engel teskil eder. Epitel hiicreleri bdceklerden in-
sanlara kadar butin turlerde, antimikrobiyal peptitler
ve polipeptitler, dogal immun tepkimede 6nemli efektor
molekuller Uretir.(13) Cogu antimikrobiyal peptit, genis
bir bakteri spektrumuna, virislere ve mantarlara karsi
aktiftir. Dogal mikrofloranin diizenlenmesinde de rol
oynayabilirler.(48) insan derisinde ve keratinositlerin-
de dort antimikrobiyal peptit tanimlanmistir: insan-de-
fensin (human beta defensin- hBD) ailesinden; hBD-1,
hBD-2, hBD-3 (49) ve antimikrobiyal peptidlerin kat-
selisidin ailesinin tek insan Uyesi olan insan katyonik
antimikrobiyal peptidi (human cationic antimicrobial
peptide 18kDA - hCAP-18). hCAP-18, proteinin C ter-
minalinden serbest birakilan 37-aa aktif antimikrobiyal
peptidi icin LL-37 olarak da adlandiriimaktadir.(50)

Kronik yaralarin iyilesmeye karsi direncinin, ¢oklu tir-
de patojenik populasyon iceren biyofilmlerin varligi
ile iligkili oldugu gosterilmistir. Biyofilm olustugu an-
dan itibaren, azalan bakteriyel koloniler, immun sis-
tem ve belirli antibiyotikler tarafindan hedeflenebilir.
Katelisidin ailesinin bir Gyesi olan LL-37 AMP’si, bu
fonksiyonlarin tumanu (anti-biyofilm, antimikrobiyal,
immin-module edici) yerine getirme yetenegine sa-
hiptir ve topikal olarak uygulandiginda, sistemik pep-
tid salimindaki bir cok engeli 6nleyebilmektedir.(51)

LL-37'nin yara iyilesmesindeki roll, keratinositlerle
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olan etkilesiminin sonucu ortaya ¢ikmaktadir. Epider-
miste 6ne cikan baskin hiicre tipi olan keratinositler,
yara iyilesmesi sirasinda mikrobiyal patojenlere karsi
engeller olusturur. Keratinositlerin yara bolgesine gocu
dermal yara iyilesmesinde 6nemli bir adimdir. Yara
iyilesmesi icin 6nemli olan biyuime faktorleri (IGF-1
ve TGF-a), insan keratinositlerinde hCAP-18/LL-37
ekspresyonunu induklemektedir (52) ve keratinosit-
lerde de LL-37 tarafindan P2*7SFK-Akt-CREB/ATF1
sinyal yolagi aktive edilmektedir.(53) LL-37’nin ayrica,
insan keratinositlerini, COX-2 yolaginin aktivasyonu
ile apoptozdan korudugu bulumustur.(54) Adenoviris
aracili LL-37 gen transferinin, re-epitelizasyon orani-
ni ve granllasyon dokusu olusumunu artirarak, diya-
betik ob/ob farelerinde yara iyilesmesini destekledigi
bulunmustur.(55) in vivo olarak, katetlisidin eksikligi
olan farelerin, normal farelere kiyasla Streptococcus
enfeksiyonuna karsi daha duyarli oldugu; konakg! im-
mun savunmasinin, epitelyal hiicre tirevli katetlisidin
varliginda desteklendigi kaydedilmistir.(56) Baska bir
epidermal hiicre c¢esidi olan fibroblastlar doku onari-
minda 6énemli bir rol oynamaktadirlar. Yara iyilesme-
sinin ge¢ safhalarinda fenotiplerini degistirerek yara
rezolUsyonu icin dnem tasiyan ekstraselller matriksi
onemli dlclide sentezlemeye baslamaktadirlar. LL-37,
yara olusumunun hemen ardindan fibroblast prolife-
rasyonunu indikleyebilmektedir.(57) insan akciger
epiteli ve farklilasmamis primer solunum yolu epiteli
Uzerinde mekanik olarak indiiklenen yaralarin iyiles-
melerini indukledigi kaydedilen LL-37’nin, bu etkiyi,
epidermal buyume faktdri reseptorii (adhesion-G
protein-coupled receptor - aGPCR) ve MAP/ERK (mi-
togen activated protein / extracellular signal regulated
kinase) araciligi ile gerceklestirdigi bulunmustur.(58)
MAP/ERK yolaginin bir sinyalleme trtin olan insilin
benzeri buyime faktort 1 reseptdrinin (insulin-like
growth factor 1 receptor - IGF-1R) fosforilasyonunun
bir sonucu olarak LL-37’nin IGF1R reseptorine bir
affinitesi oldugu bulunmustur.(59) Ozet olarak, LL-37,
yara iyilesmesini arttirmada rol oynayan hicresel si-
reclere katkida bulunabilecek konak hucrelerde sinyal
iletimini indtklemektedir.

Sorensen et al. tarafindan 2017 yilinda yapilan bir
calismada buyume faktorlerinin hBD ailesi peptitleri
Uzerindeki ekspresyonu nasil etkiledigi incelenmistir:
hBD-2'nin keratinositlerde IL-1'in indiklemesi ile eks-
prese edildigi bulunmus; diger blyume faktorleri ve
sitokinlerin hBD-2 ekspresyonu uzerine herhangi bir
etkisi gorulmemistir. Ayni ¢calismada hBD-3, TGF-a
tarafindan 6nemli 6l¢iide induklenmistir. Calismada
IGF-1/TGF-a kombinasyonunun varligi hBD-3 eks-
presyonunu indiklememistir fakat, yalnizca TGF-a ile
induklenen hBD-3 ekspresyonuna oranla 5 kat daha
fazla mRNA seviyesine ulasiimistir.
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Yaralar ¢ok kolay enfekte olabilir ve patojen mikroor-
ganizmalarin proteazlari ile kontamine olabilir. Sente-
tik bir AMP olan SHAP1, patojen proteazlarinin var-
hginda ve yiksek tuz konsantrasyonlarinda yuksek
stabilite gdstermistir. Bu sayede in vitro olarak etkili
bulunan dustk konsantrasyonlarinda, in vivo olarak
yara iyilesmesini destekleyebilmistir.(60)

Sentetik olarak tasarlanmis bir AMP olan Novisprin
G10, patojen proteazlari ile inaktive edilmeden 6nce,
Pseudomonas aeruginosa ile enfekte edilmis bir ya-
nik yara modeli igine intradermal enjeksiyondan sonra
4 saat i¢cinde tim patojen yuku ortadan kaldirabilmis-
tir.(61)

4. Farkh Dermal Hastaliklarda AMP’lerin Rolii
CRAMP (Cathelicidin-related Antimicrobial Peptide -
Katelisidin iligkili antimikrobiyal peptit) kodlayan gen
olan CNLP’nin bozundurulmus oldugu farelerle yapi-
lan ¢alismada, farelerin dermal yaralanma ve dermal
enfeksiyonlara karsi daha duyarli olduklari kaydedil-
mistir.(63)

Kronik Ulser hastasi bireylerde, LL-37 AMP’sinin sen-
tez yolaginin inhibe edilmesi sonucunda mukozal
iyilesme suresinin arttigr  kaydedilmistir. Diyabetik
ayak Ulseri olan hastalarda, hBD-2, hBD-3 ve hBD-4
AMP’lerinin, normal kosullara oranla daha fazla eks-
prese edildigi yapilan ¢alismalarla kanitlanmistir.(64)

Psoriasis (sedef) hastasi bireylerde LL-37 ve hBD-2
Uretiminde artis gézlenmistir. LL-37’nin self-RNA ile
kompleks olusturabilme kabiliyeti, plazmasitoid dend-
ritik hiicrelerdeki (plasmacytoid dendritic cells - pDC)
TLR7’nin ve miyeloid dendritik hiicrelerdeki (mDC)
TLR8'in aktivasyonu, ardindan pDC’lerin TLR9 sa-
yesinde self-DNA'yI tanimalarinin saglanmasi ile so-
nuclanir. Self-DNA'nin TLR9 sayesinde taninmasinin
bir sonucu olarak, mDC’lerin ve keratinositlerin akti-
vasyonu, ve Thl/Th17 farklilasmasi gibi prosesler
sonucunda IFN-gama’nin indiiklenmesi ile psoriasis
patogenezine katkida bulunur.(65) Bu prosese ben-
zer sekilde hBD-2 ve hBD-3 AMP’lerinin de psoriasis
hastaliginda pDC aktivasyonunu indikledigi kaydedil-
mistir.(66)

Atopik dermatit hastasi bireylerde, AMP miktarinin ve
ekspresyonunun dismesi, AMP’lerin indiklenmesini
baskilayan Th2'den tiretilmis sitokinlerin (IL-4, IL-
10, IL-13) varlidi ile agiklanabilmektedir.(67) hBD-3
AMP’sinin atopik dermatit hastasi bireylerde bozul-
mus olan dermal bariyerin etkinligini ve fonksiyonunu
iyilestirici etkisinin bulundugu gosterilmistir.(68)
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Tablo 2 Dogal ve sentetik bazi AMP’lerin yara iyilesme surecindeki rolleri
AMP Yara lyilesme Siirecindeki Rol
N Yeniden
M N . Cogalma-doku olusum fazi K Kaynak
Isim Tiirev Inflamasyon B . o sekillenme fazi
(Anjiyogenez-yeniden epitelizasyon) . i
(kolajen sentezi)
TGF-B artisl,
- o . - , a-SMA artisi, )
AH90 Kurbaga NF-kB ve JNK yoluyla Keratinosit go¢u, yeniden epitelizasyon, granilasyon fibroblast Liuetal.,
ibroblast-
(dogal) derisi makrofajlarda TGF-f artisi dokusu olusumu, integrin proteinlerinin regulasyonu o 2014b
miyofibroblast
farklilasmasi
. Diyabetik yaralarda makrofaj . . ’ - .
CW49 Kurbaga o . . o HUVEC tup olusumu, pro-anjiyogenik proteinlerin Liu etal.,
N o goc, enfeksiyon onleyici . -
(dogal) derisi o reglilasyonu 2014a
sitokinler
Komodo
ejderlerinde GranUlasyon dokusu olusumu, yeniden
DRGN1 o i L Chung et
. bulunan - epitelizasyon, EGFR ve STATS3 ile keratinosit gogu -
(sentetik) ) al., 2017
VK25 ve proliferasyonu
AMP’si
N Epinephelus
Epinecidin-1 L . L . . Huang et
N coioides - Keratinosit gogu ve proliferasyonu Kolajen olusumu
(dogal) al., 2017
baliklari
Esculentin- . . o Di Grazia
Kurbaga EGFR ve STAT3 ile keratinosit goci ve
1la(1-21)NH, . - . - et al.,
. derisi proliferasyonu
(dogal) 2015b
Katestatin Kromogr- GPCRs, PLC, EGFR, Akt/PI3K, MAPK ile keratinosit Hog et al.,
(dogal) anin-A goci ve proliferasyonu 2011
. . L Koczulla et
ADAM aracill EGFR transaktivasyonu ile keratinosit
LL-37 ; - o . ) al., 2003;
, Insan derisi - gogl, HUVEC proliferasyonu ve FPRL1 ile damar -
(dogal) . Tokumaru
benzeri yapilarin olusumu
et.al., 2005
Mellittin Bal arisi Purinerjik reseptor aktivasyonu ve ADAM aracili Sommer et
(dogal) zehri EGFR transaktivasyonu ile keratinosit gocu al., 2012
Pep19-2.5, o o
e Purinerjik reseptor aktivasyonu ve metaloproteaz Pfalzgraff
epl9- - - -
p . aracill EGFR transaktivasyonu ile keratinosit gogu etal., 2016
(sentetik)
SHAP1 EGFR transaktivasyonu ve STAT3 ile keratinosit Kim et al.,
(sentetik) g6¢u, yeniden epitelizasyon 2014
SPINK9 i derisi Purinerjik reseptor aktivasyonu ve ADAM aracili Sperrhacke
nsan derisi - -
(dogal) EGFR transaktivasyonu ile keratinosit gogu etal., 2014
Granilasyon dokusu olusumu, HUVEC Kolajen uretimi, .
SR-0379 i B L : X Tomioka et
. - - proliferasyonu ve tlp olusumu, keratinosit gocu, fibroblast-kolajen
(sentetik) o i . al., 2014
PI3K/Akt/mTOR ile fibroblast proliferasyonu matriks kasiimasi
) JFK yoluyla makrofajlarda L . . .
Tigerl7 . Keratinosit gd¢l ve cogalmasi, fibroblast cogalmasi, Tang et al.,
i - TGF-B artisi; in vivo TGF-3- i oo o-SMA artisi
(sentetik) . . .| yeniden epitelizasyon 2014
ve IL-6 artisi; makrofaj gogu
ERK ve JNK yoluyla o . ) .
) . Keratinosit gd¢l ve cogalmasi, fibroblast cogalmasi,
Tylotoin Semender makrofajlarda TGF-3 ve IL-6 N . . Mu et al.,
N . o HUVEC cogalmasi ve tiip olusumu, yeniden o-SMA artisi
(dogal) derisi artisl; in vivo TGF- artisi; L . 2014
o epitelizasyon, granilasyon dokusu olusumu
makrofaj gocu
L Yeniden epitelizasyon, VEGF uretimi ile yeni kan Ma et al.,
damarlarinin olusumu 2017

NF-kB - Nuclear Factor kappa B — Niikleer faktor kappa B
a-SMA — alpha-smooth muscle actin — Alfa diiz kas aktini
HUVEC — Human umbilical vein endothelial cells — insan umbilikal ven endotel hiicreleri

EGFR — Epidermal growth factor receptor — Epidermal biiyiime faktorii reseptorti

STAT3 — Signal transducer and activator of transcription 3 — Sinyal donusturiict ve transkripsiyon aktivatori 3
PLC — Propionyl-L-Carnitine — Propiyonil-L-Karnitin

FPRL1 — Formyl peptide receptor like 1 — Formil peptit benzeri reseptor 1

ADAM — A disintegrin and metalloprotease
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Sonug

AMP’ler enfekte olmus yara modellerinde, patojen
yukini ortadan kaldirarak steril bir yara ortami sag-
lamakta ve bu sayede yara iyilesme sirecini hizlan-
dirmaktadir. Enfekte olmamis bir yara modeli s6z ko-
nusu oldugunda, dermal hiicrelerin, proinflamatuvar
hiicrelerin yara boélgesine gbé¢inu artirarak immuinmo-
dilator ve kemotaktik bir etki gdstererek yara iyilesme
sirecini hizlandirmaktadir. Cok disuk konsantras-
yonlarda etkili olabilmeleri, patojen proteinazlari ile
inaktive edilmeden dnce ¢ok hizli sekilde etki goste-
rebilmeleri, bu hizl etki sayesinde de yabanci mikro-
organizmalar tarafindan bir diren¢ gelistirilememesi
gibi 6zellikleri sayesinde 6ne ¢ikmakta olan AMP’ler,
glnden gune artan bir populariteye sahip olmakla bir-
likte, ginimizde calisiima alanlari olduk¢a fazladir.
Farmasotik olarak gelistirilen dozaj sekillerine uyumlu
olarak AMP’lerin etken madde olarak kullaniimasina
yonelik calismalar hizla devam etmektedir. Gelisen
antibiyotik direnci de g6z 6niine alindiginda AMP’ler
sahip olduklari multifonksiyonel yapilari sayesinde
pek cok konuda umut verici alternatifler olarak karsi-
miza ¢ikmaktadir.
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