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AMAC VE KAPSAM

Mugla Sitki Kogman Universitesi Tip Dergisi, Mugla
Sitk1 Kogman Universitesi Tip Fakiiltesinin siireli yaym
organidir ve Nisan, Agustos ve Aralik aylarinda olmak
iizere yilda 3 say1 yayinlanmaktadir. Derginin yayin dili
Tiirkce ve Ingilizcedir.

Dergide, tibbin her dali ile ilgili prospektif,
retrospektif ve deneysel arastirmalar, olgu sunumu,
editore mektuplar ve derlemeler yaymlanir. Yayinlanan
makalelerde konu ile ilgili en yiiksek etik ve bilimsel
standartlarda olmasi ve ticari kaygilarda olmamasi sartt
gozetilir. Yayn i¢in gonderilen caligmalar; orijinal, bagka
bir dergide degerlendirme siirecinde olmayan ve daha
once basilmamis olmasi kosullartyla kabul edilir.

Mugla Sitki Kogman Universitesi Tip Dergisi;
Google Akademik, Tiirkiye Atif Dizini, Academic Keys,
ve Research Bible Index tarafindan indekslenmektedir.

Dergide yayinlanacak olan yazilar
http://dergipark.gov.tr/muskutd web sayfasi {izerinden
gonderilmelidir. Yazim kurallar, teknik bilgiler ve diger
gerekli formlara bu sayfadan erisilebilir. Gonderilen
yazilardaki tiim igerikler yazarlarin sorumlulugundadir.

Bu dergide yer alan yazi, makale, fotograf ve
illiistrasyonlarin elektronik ortamlarda dahil olmak tizere
kullanma ve ¢ogaltma haklar1 Mugla Sitki Kog¢gman
Universitesi Tip Dergisi'ne aittir. Yazili 6n izin
olmaksizin materyallerin tamaminin ya da bir béliimiiniin
¢ogaltilmasi yasaktir. Her hakki saklidir. Mugla Sitki
Kogman Universitesi Tip Dergisi’nde yaymlanan
icerikler yazar(lar)a aittir. Mugla Sitki Kogman
Universitesi Tip Fakiiltesi, dergi editorleri, calisanlari ve
yayinci bu yazilar i¢in mali, hukuki ve diger yonlerden
sorumluluk kabul etmemektedir.

AIMS AND SCOPE

Medical Journal of Mugla Sitki Kocman University is
a periodical of Medical School of Mugla Sitki Kocman
University and is published three times per year; in April,
August, and December. The Medical Journal of Mugla
Sitki Kocman University’s publication languages are both
Turkish and English.

The articles which could be prospective or
retrospective on investigational studies, case reports,
letter to the editor and reviews of every aspect of
medicine are published. The studies should have
paramount ethical and scientific standards as well as no
commercial concerns. Articles are accepted for
publication on the condition that they are original, are not
under consideration by another journal, or have not been
previously published.

The Medical Journal of Mugla Sitki Kocman
University is indexed by Google Scholar, Tirkiye Atif
Dizini, Academic Keys and Research Bible.

All manuscripts must be submitted electronically on
the http://dergipark.gov.tr/muskutd. Instructions for
authors, technical information, and other necessary forms
can be accessed over this web page. Authors are
responsible for all content of the manuscripts.

Rights to the use and reproduction, including in the
electronic media, of all communications, papers,
photographs and illustrations appearing in this journal
belong to the Medical Journal of Mugla Sitki Kocman
University without prior written permission of part or all
of and material is forbidden. All rights are reserved.
Published content of the journal is in authors’ own
responsibility. Mugla Sitki Kocman University School of
Medicine, editors, employees and the publisher do not
accept any financial, legal or any other liability for the
published material.
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YAZARLARA BILGI
http://dergipark.gov.tr/muskutd/page/4152

Genel Bilgiler

Mugla Sitki Kogman Universitesi Tip Dergisi
Mugla Sitkt Kogman Universitesi Tip Fakiiltesinin
stireli yaymn organi olup 6zel sayilar hari¢ diizenli
olarak yilda ii¢ say1 olarak yayimlanir. Tibbin her
dali ile ilgili prospektif, retrospektif ve deneysel
aragtirmalar, olgu sunumu, editdre mektuplar ve
derlemeler yaymlanmak i¢in degerlendirilmektedir.
Konu ile ilgili etik ve bilimsel standartlar olmas1 ve
ticari kaygilarin olmamasi sart1 gozetilir. Yazarlar
tarafindan, baska bir dergide degerlendirme
stirecinde olmayan ve daha dnce basilmadig1 beyan
edilen yazilar incelemeye almir. Editér onay:
sonrasinda en az yurt igi-yurt dist iki hakem
incelemesinden gecip gerek goriildigi takdirde
istenen degisiklikler yazarlar tarafindan yapilip
hakemlerce kabul edildikten sonra yayimlanir.
Bilimsel Sorumluluk

Yazar olarak belirtilmis tim kisiler calismay1
planlamali veya gerceklestirmeli, c¢aligmanin
yazilmasinda, gbzden gegirilmesinde ve son halinin
onaylanmasinda rol almig olmalidir. Kriterleri
karsilayan bir metnin ortaya ¢ikmasi tiim yazarlarin
sorumlulugudur.

Etik Sorumluluk

Insan ile ilgili tiim calismalarda veya olgu
sunumlarinda yazili onal alinmis olmali ve yazi

igerisinde bu belirtilmelidir. Helsinki
Deklarasyonu’'na (World Medical Association
Declaration of Helsinki

http://www.wma.net/en/30/publications/10policies/
b3/index.html) gore caligmanin yapildigi ve etik
komite tarafindan onayin alindigi da mutlaka
belirtilmelidir. Hayvanlar deneyleri i¢in laboratuvar
hayvanlarmmin bakim ve kullanimi konusunda
kurumsal veya ulusal yonergelerin takip edilmeli ve
bildirmelidirler. Yazarlarin ciimlelerinden editérler
sorumlu degildir. Kabul edilen yazinmn tim
kullamm ve yaymn hakki derginin olur ve izinsiz
olarak bagka bir yerde yayinlanamaz.

Lisan

Derginin yaym dilleri Tiirkce ve Ingilizcedir.
Tirkce metinlerde Tirk Dil Kurumu’nca
(www.tdk.gov.tr) yayinlanan Tiirk¢e sozliik temel
alinmalidir. Gonderilmis makalelerdeki tiim yazim
ve imla hatalar1, anlam ve verileri degistirmeksizin
editor tarafindan dizeltilebilir. Metnin kurallara
uygun olarak diizenlenmesi yazarlarin
sorumlulugundadir.

Telif Hakki Bildirimi
Telif hakki devrini bildirmek igin kapak
mektubunda ‘Bu makalenin telif hakki; ¢alisma,

basim icin kabul edilmesi kosuluyla Mugla Sitki
Kogman Universitesi Tip Dergisi’ne devredilir’
seklinde belirtilmelidir. Yazarlara ticret 6denmez.
Yaz Tipleri

Derleme: Derlemeler yeni veya tartigmali alanlara
151k tutmalidir. Tiirkce ve Ingilizce bashik ve tek
paragraflik 6zetler ve anahtar kelimeler i¢ermelidir.
Dergi editorii derleme yazimi davette bulunur.
Orijinal makaleler: Orijinal makaleler temel veya
klinik  calismalar veya klinik denemelerin
sonuglarint  bildirir. Makale dili Tiirkge veya
Ingilizce fark etmeksizin Tiirkge oOzet, Ingilizce
Ozet, giris, gere¢ ve yontemler, bulgular/sonuclar,
tartigma, tesekkiir (gerekliyse), kaynaklar ve
sekiller ve tablolardan olusmalidir.

Olgu Sunumu: Tibbin her alanindaki énemi olan
olgu sunumlarm yaymlanir. Tiirkce dzet, Ingilizce
Ozet, giris, olgu, tartisma, kaynaklar ve sekiller ve
tablolardan olusmalidir.

Editore Mektup: Sekil veya tablo olmali
(gerekiyorsa) ve kaynaklar olmalidir (makalelerden
biri hakkinda degerlendirme yapilan yaymn

olmalidir).

Yaz1 Gonderimi

Tim yazilar elektronik ortamda
http://dergipark.gov.tr/muskutd adresi iizerinden
gonderilmelidir.

Yazimin Hazirlanmasi

Yaz1 hazirligi iki satir aralikli, satir numaralari
verilmis ve Times New Roman 12 punto karakter
biiyikliiginde  yapilmalidir.  Sayfalar  baslik
sayfasindan baglamak {izere, sag alt kosesinden
numaralandiriimalidir. Makale sistemine
yiiklenen word (*.doc, *.docx) dosyasinin baslik
sayfasinda yazarlara ait isim ve kurum bilgileri yer
almamalidir.

Kapak Mektubu: Kapak mektubu gonderilen
makalenin kategorisini, daha dnce bagka bir dergiye
gonderilmemis oldugunu, ¢ikar iliskisi bildirimini,
yayin hakki devri bildirimini ve varsa ¢alismay1
maddi olarak destekleyen kisi ve kurumlarin
adlarim1 mutlaka icermelidir.

Bagslik sayfasi: Bu sayfada galismanin tam Tiirkge
ve Ingilizce ismi ve kisa bashig olmalidir. Katkida
bulunanlarin tiim yazarlarin isimleri, calistiklart
kurumlart ve ORCID numaralar1 listelenmelidir.
Ucretsiz  olarak bireysel ORCID numaralari
http://orcid.org adresinden alinabilmektedir. Basim
siirecinde dergi editorii ile iletisimde bulunacak
olan yazigsma yazari belirtilmelidir.

Ozet ve Anahtar Kelimeler: Ozet 250 kelimeyi
gecmemelidir. Calismanin amacini, yontemi, bulgu
ve sonuglar1 o6zetlemelidir. En fazla 5 anahtar
kelime alfabetik sirayla verilmelidir. Kelimeler
birbirlerinden virgiil (,) ile ayrilmalidir. Ingilizce
kelimeler Index Medicus’taki Medical Subjects
Headings listesine uygun

v
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olmalidir www.nlm.nih.gov/mesh/MBrowser.html.
Tiirkge anahtar kelimeler Tiirkiye Bilim Terimleri
(TBT)’ne uygun olarak verilmelidir
www.bilimterimleri.com

Giris: Kisa ve agik olarak ¢aligmanin amaglarini
tartismali, ¢caligmanin neden yapildigina dair temel
bilgileri igermeli ve hangi hipotezlerin sinandigini
bildirmelidir.

Gereg ve Yontemler: Acik ve net olarak yontem ve
gerecleri agiklanmalidir. {1k vurgulamada kullanilan
ara¢ ve cihazlarin model numaralari, firma ismi ve
adresi (sehir, tlke) mutlaka belirtilmelidir. Tim
Ol¢timler metrik birim olarak verilmeli ve ilaglarin
jenerik adlar1 kullanilmalidir.

Istatistiksel ~ Degerlendirme: — Tim  calisma
makaleleri istatistiksel olarak degerlendirilmeli ve
uygun plan, analiz ve bildirimde bulunmalidir. p
degeri yaz1 iginde belirtilmelidir. Kullanilan
istatistik yontem agikga belirtilmelidir.

Sonucglar: Sonuglar metin, tablo ve sekiller
kullanilarak  sunulmalidir. Tablo ve metinler
tekrarlanmamalidir.

Tartigma: Calismanin farkliliklarina ve sonuglarina
vurgu yapilmalidir. En 6nemli bulgu kisa ve net bir
sekilde  belirtilmeli,  gozlemlerin  gegerliligi
tartistlmali, ayn1 veya benzer konulardaki
yayinlarin 1s18inda  bulgular yorumlanmali ve
yapilan ¢aligmanin olasi Onemi belirtilmelidir.
Calismanin esas bulgularinin kisa ve 0zl bir
paragrafla vurgulanmasi onerilir.

Tesekkiir: Yazarlar arastirmaya katkida bulunan
ancak yazar olarak yer almayan kisilere tesekkiir
etmelidir.

Tablo, Sekil ve Grafikler: Tum tablo, sekil, grafik
ve diger gorseller ana metnin i¢inde gegis siralarina
uygun sekilde, ardisik olarak numaralandirilmalidir.
Kullanilan gorsellerde hasta ve doktor kimlikleri
iceren bilgiler ve kurum adlar1 goriilmeyecek
sekilde hazirlanmalidir. Tablolar ana metin iginde
kaynak listesinin sonrasinda sunulmalidir. Tablolar
JPEG, TIFF veya diger gorsel formatlarda
gonderilmemelidir. Mikroskopik sekillerde
aciklayici bilgilere ek olarak, biiyiitme orani ve
kullanilan boyama teknigi de belirtilmelidir.
Gorseller sisteme minimum 300 DPI ¢oziiniirliikte
yliklenmelidir. Sekil, resim, grafik ve fotograflarin
her biri ayri .jpg veya .gif dosyasi olarak sisteme
eklenmelidir. Sekiller metin iginde kullanim
siralarina  goére Arabik (1, 2, 3, v.b.) rakamla
numaralandirilmali ve metinde parantez iginde
gosterilmelidir.  Grafiklerde kullanilan ¢izgiler
yayin hazirligi asamasinda yeniden boyutlandirma
sirasinda meydana gelecek bozulmalari engellemek
amaciyla yeterli kalinlikta olmalidir. Tablolarda
kullanilan kisaltmalar tablo altlarinda
tanimlanmalidir. Tablo ve sekil basliklarinda ve

tablonun yazi i¢inde amilmasinda Roma (I, I, II,
v.b.) rakamlar1 kullanilmamalidir.

Kaynaklar: Kaynaklar metin iginde alintilanma
sirasina uygun olarak dogal sayilar kullanilarak
numaralandirtlmali ve climlenin sonunda parantez
icinde verilmelidir. Kaynaklar listesinde yazar
sayisi altt veya daha az ise hepsi, daha fazla ise
sadece ilk ii¢ ismi yazilmali ve ‘ve ark.” ilave
edilmelidir. Kaynak ve kisaltilmis dergi adlar
yazimlar1 Index Medicus’a veya asagida verilen
orneklere uygun olmalidir. Caligmaya yazilan
kaynaklarin okunmus olmasi ve talep edildiginde
sunulmasi gerekmektedir.
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Asemptomatik Aort Darhgi Olan Hastalarin Dikey Sistolik
Fonksiyonlarinin Strain ve Strain Rate ile Degerlendirilmesi

Assessment of Longitudinal Systolic Functions of Patients with
Asymptomatic Aortic Stenosis by Strain and Strain Rate

Ahmet GENC!, Sevket GORGULU?, Mehmet EREN?

Antalya Egitim ve Arastirma Hastanesi, Kardiyoloji Klinigi, Antalya
) 2Acibadem Mehmet Ali Aydinlar Universitesi, Tip Fakiiltesi, Kardiyoloji Anabilim Dali, Kocaeli )
Sistanbul Dr. Siyami Ersek Gogiis Kalp ve Damar Cerrahisi Egitim ve Arastirma Hastanesi, Kardiyoloji Klinigi, Istanbul

Oz

Aort darligi olan yatay sistolik fonksiyonlar1 (EF) korunmus
hastalarda kalbin dikey sistolik fonksiyonlarim1 yeni bir
ekokardiyografik yontem olan strain ve strain rate ile incelenmesi.
Caligmaya aort darligi tespit edilen 18 ardisik (ortalama yas
55+15y1l, 10 erkek) hasta dahil edildi. Kontrol grubu ise herhangi
bir kapak hastaligi olmayan 12 ardigik (ortalama yas 50+6y1l, 4
erkek) hastadan olusturuldu. Tim bireylerde, kilavuzlara uygun
sekilde arka duvar, interventrikiiler septum, yan duvar, 6n ve alt
duvar renkli doppler goériintiileri alindi. Biitiin 6lgtimler 3 siklusun
ortalamasi alinarak hesaplandi. Hasta verileri toplandiktan sonra
akimlarin  siireklilik denklemlerine gore aort kapak alam
hesaplandi. Alinan renkli doppler goriintiilerinin “strain ve strain
rate”lerinin goriintiilerinin bazal kismindan hesaplandi. Sonugta
bakilan 5 duvarin ortalama “strain ve strain rate”lerini alarak
toplam deger elde ettik. Istatistiksel analiz Student t-testi ve Mann-
Whitney U testi kullanilarak yapildi. Her iki grup arasinda sol
ventrikiil ejeksiyon fraksiyonlari anlamli farklilik gosterse de
korunmus olarak bulundu (p=0.01). Aort darligi olan grupta
deselerasyon zamani (DZ) normal gruba gére anlamli derecede
artmig olarak tespit edildi (p=0.03). Sol ventrikiiliin toplam strain
ve strain rate degerleri agisindan 2 grup arasinda anlamli fark
bulundu (p=0,002). Sadece arka duvarlar arasinda anlaml fark
bulunamad: (Hasta:1.82+0.50, kontrol:1.55+0.66, p=0.258). Aort
darlig1 olan hastalarda ekokardiyografik olarak bakilan toplam
strain ve strain rate degerleri anlamh sekilde azalmistir.

Anahtar Kelimeler: Aort Darhgi, Ekokardiyografi, Sistolik
Fonksiyon, Strain, Strain Rate

Abstract

To investigate the longitudinal systolic functions of the heart with
a strain and strain rate in patients with preserved horizontal systolic
function (EF) with aortic stenosis. 18 consecutive patients (mean
age 55+15 years, 10 men) with aortic stenosis were included in the
study. The control group consisted of 12 consecutive patients
(mean age 5046 years, 4 men) without any valve disease. In all
patients, color doppler images of the posterior wall, lateral wall,
etc. were obtained in accordance with the guidelines. All
measurements were calculated by taking the average of 3 cycles.
After collection of patient data, the aortic valve area was calculated
according to the continuity equations of currents. It was calculated
from the basal portion of the images of the “strain and strain rates"
of color doppler images. As a result, we obtained the total value by
taking the average "strain and strain rates" of the 5 walls examined.
The left ventricular ejection fractions were found to be preserved
but not significantly different between the two groups (p=0.01). In
the group with aortic stenosis, the deceleration time (DT) was
found to be significantly higher than the normal group (p=0.03).
There was a significant difference between the two groups in terms
of total strain and strain rate values of the left ventricle (p =0.002).
In patients with aortic stenosis, echocardiographic total strain and
strain rate values decreased significantly.

Keywords: Aortic Stenosis, Echocardiography, Strain, Strain
Rate, Systolic Function

Giris

Kalbin sistolik fonksiyonlarini degerlendirirken
ekokardiyografik olarak genellikle yatay olan liflerin
fonksiyonlar1  degerlendirilir. Yani ejeksiyon
fraksiyonu (EF) ve fraksiyonal kisalma (FK)
hesaplanir. Kalp liflerinin dikey olan hareketi ise
genellikle degerlendirilmez. Oysaki kalbin sistolik
fonksiyonlarindaki bozulma kalbin dikey olan
liflerinden baglar. Kalbin dikey sistolik fonksiyonu
genelde yeni bir metot olan strain ve strian rate ile
incelenmektedir (1). Bu metot ile yapilan sinirh
sayida calismada degisik kapak hastaliklarinda
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kalbin yatay sistolik fonksiyonlar1 korunmus olsa da
dikey sistolik fonksiyonlarmin bozulmus oldugu
ortaya konulmustur. Bu bozulmanin semptomlar ile
iligkili oldugu da gosterilmistir (2). EF’nin kalbin
sistolik fonksiyonlarini tanimlamak igin yeterli
olmadigi ve bunula beraber kapak hastalarinda da
kalbin sistolik fonksiyonlarinin 6nemi bilinmektedir.
Hemodinamik olarak ciddi fakat asemptomatik aort
darliginda konservatif yaklagim halen
Onerilmektedir, ancak semptomlarin baslangicindan
sonraki birka¢ haftada %10 civarinda ani 6lim ve
mortalite oranlar1 goriilmektedir (3-6).

Halihazirda mevcut semptomlart Ongéren
metodlar aort darliginin hemodinamik
degerlendirmesine dayanmaktadir (7). Sol ventrikiil
fonksiyonlar1 aort darligmin progresyonu ile
kotiilesir (8,9) ve semptomlarin olmasi, yatay
sistolik fonksiyonlarda hafif azalma ile iliskilidir
(10). Korunmus EF’ye ragmen orta ve ciddi aort
darlig1 olan hastalar egzersiz sirasinda dispne,
angina, senkop ve bas donmesi gibi semptomlar
gosterebilmektedirler (10). Bu bulgular 6nemlidir
¢linkii aort darligni olan semptomatik hastalarda
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ortalama yasam siiresi dramatik olarak diismekte ve
mortalite oranlar1 artmaktadir (11).

Gere¢ ve Yontem

Calismaya ortalama yast 55+15 yil olan
ekokardiyografi istemiyle gonderilen ve aort darlig1
tespit edilen ve semptomlart olmayan 18 ardigik
hasta (8 kadin 10 erkek) dahil edildi. Poliklinige
bagvuran herhangi bir kapak hastaligi ve bulgusu
olmayan ortalama yas1 5046 olan 12 ardigik hasta (8
kadin 4 erkek) kontrol grubu olarak dahil edildi.
Ilave kapak hastalig1, hafif dereceden daha ileri aort
yetersizligi, konjestif kalp yetersizligi, miyokard
enfarktiisii,  konjenital kalp hastaligi, atriyum
fibrilasyonu, kronik bobrek yetersizligi, bolgesel
duvar hareket bozuklugu olan hastalar caligmaya
dahil edilmedi. Biitiin hastalara c¢alismaya
alinmadan 6nce bilgi verilerek yazili onamlari alind1
ve Istanbul Dr. Siyami Ersek Gogiis Kalp Ve Damar
Cerrahisi Egitim ve Arastirma Hastanesi yerel etik
kurul izni alind1.

Calisma Protokolii: Caligmaya dahil olan biitiin
katilimcilardan detayli anamnez alindi ve fizik
muayene uygulandi. Boy ve kilolar1 6l¢iildii Dubois
formiiline gore viicut yiizey alam1 (VYA)
hesaplandi. Kan basinglart 10 dakika istirahat
sonrasi beser dakika ara ile Olgiilen 3 Olgiimiin
ortalamasi alinarak hesaplandi. Her iki gruptan
toplam kolesterol, diigiik yogunluklu kolesterol
(DYK), yiiksek yogunluklu kolesterol (YYK) ve
trigliserit diizeylerinin dl¢limii i¢in kan drnegi alindi.

Ekokardiyografik Ol¢timler: Ekokardiyografik
Ol¢timler GE-Vivid 7 cihazi 2-4 MHz transdiiser
kullanilarak yapildi. Biitiin goriintiiler dijital ortama
kaydedildi. Hastalardan kilavuzlara uygun sekilde
parasternal uzun aksdan arka duvar, apikal 4 bosluk
pozisyondan septal ve yan duvar, apikal 2 bosluktan
on ve alt duvar renkli doku dopler goriintiileri alindi,
apikal 5 bosluk pozisyonundan aort kapak iizerine
Continous wave (CW)-Doppler ile aortik time
velocity integral (TVI), maksimal ve ortalama
gradiyentler alindi, sol ventrikiil ¢ikis yolu (SVCY)
iizerinden Pulsed wave (PW)-Doppler ile SVCY
TVI alindi. Parasternal uzun aksdan aort kapagin
septum ve mitral kapagin anterior yaprak¢igina
birlesme noktalarindan SVCY g¢ap1 Ol¢iildii, sol
ventrikiil (SV) papiller kas hizasinda M-mod
kesitinden interventrikiiler septum (IVS), arka duvar
(AD), sol ventrikiil diyastolik ¢ap1 (SVDC), sol
ventrikiil sistolik ¢ap1 (SVSC), SV kiitlesi ve EF’si
hesaplandi, ¢itkan aortanin sistol sonu ve diyastol
sonu ¢aplari dlgiildii. Apikal 4 bosluk pozisyonunda;
PW Doppler ile mitral kapak¢iklarin ucundan erken
mitral i¢ce akim (E) hiz1 ve ge¢ mitral i¢e akim (A)
hiziyla siiresi, deselerasyon zamani (DZ), SVCY
iizerinden izovoliimetrik gevseme zamani (IVGZ),
sag siiperior pulmoner venin sol atriyuma agilig
kisminin 1 ¢cm proksimaline 5 mm 6rneklem hacmi
konularak pulmoner sistolik, diyastolik akim hizlar1,

atriyal geri akim hizi ve siiresi Olgiildii, mitral
anulusun septal kismindan doku doppleri ile erken
diyastolik miyokardiyal (Em) ve ge¢ diyastolik
miyokardiyal (Am) akim hizlar1 hesaplandi. Biitiin
Ol¢limler ardisik 3 siklusun ortalamasi alinarak
hesaplandi.  Hasta verilerini topladiktan sonra
akimlarin siireklilik denklemine gore; Aort kapak
alan1 = (SVCY ¢ap1)2 x 0.785 x (SVCY TVI) / (Aort
kapak TVI) aort kapak alami hesaplandi. Alinan
renkli doppler goriintiilerinin “strain ve strain
ratelerini” goriintiilerin bazal kismindan ardisik 3
siklusun ortalamasini alarak hesapladik sonugta
baktigimiz bes duvarin ortalama strain ve strain
ratelerini alarak toplam degerleri elde ettik.
Istatistiksel ~ analiz:  Sayisal  degiskenler
ortalama+SS seklinde verildi. Grup
kargilagtirmalarinda  sayisal ~ degiskenler icin
eslenmemis “Student-t testi” ve Mann-Whitney U
testi kategorik degiskenlerde “Fisher's Exact Test”
kullanilarak yapildi. istatistiksel analiz SPSS 12
versiyonu kullanilarak bilgisayar ortaminda yapildi.
Istatistiki anlamlilik icin p degeri <0.05 alindh.

Bulgular

Hasta ve kontrol grubunun Kklinik ve
ekokardiyografik ozellikleri Tablo 1 ve 2’de
gosterilmistir. Tabloda gosterildigi gibi sol ventrikiil
caplar1 ve ejeksiyon fraksiyonlar1 korunmustu.
Diyabet agisindan 3 (%17) hastada ve 2 (%17)
(p=0.21) normal grup arasinda fark yoktu. Lipit
parametreleri agisindan da iki grup arasinda fark
saptanmadi. Gruplar arasinda SV ejeksiyon
fraksiyonlar1 anlamli farklilik gosterse de korunmus
olarak bulundu (p=0.01). Aort darligi olan grupta
SV diyastolik disfonksiyonunu gosteren DZ
(p=0.03), kontrol grubuna gére anlamli derecede
artmis olarak saptandi.

Tablo 1. Calisma hastalariin  demografik
ozellikleri

Degiskenler
(ortalama=SS) Aort

Median darhg Tﬁ:;gl p
(minimum- (n=18)
maksimum)
Yas, yil 55.22+15.55 50.09+6.61  0.311*

Erkek/Kadin, n (%)
TA Sist. (mm Hg)

TA Diast. (mm Hg)

10, (55) / 8, (45) 4, (33) / 8, (66) 0.232
140.93+28.29 123.16+11.32 0.051*

81.50+13.27 72.41+6.77  0.059*
VYA (m2) 1.78+0.31 1.70+0.23 0.198*
Total Kolesterol (mg/dl)  193.82+42.37 184.91+30.79 0.540*

LDL (mg/dl) 123.29+35.10 115.41+26.25 0.517*

HDL (mg/dl) 43.76+8.40  47.83+0.04 0.214*
126+58.84  130.66+51.93 -

TG (mg/dl) 122(65-295)  130(60-212) °-8%7

KH (dk™) 73.16+8.68  63.2547.21  0.334*

SS: Standart sapma, VY A: Viicut yiizey alan1, LDL: Diisiik yogunluklu lipoprotein,
HDL: Yiiksek yogunluklu lipopprotein, TG: Trigliserit, TA: Arteryel tansiyon, Sist:
Sistolik, Diast: Diyastolik, KH: Kalp hizi, *: t-test, **:Mann Withney U-test
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Tablo 2. Caligma hastalarinin Ekokardiyografik

Ozellikleri
Parametreler Aort
(ortalama=SS) darhs Kontrol
Median _ s (n=12) P
L . (n=18)
(minimum-maksimum)
Aort kapakta maksimal 4, (5.5 15 6.7242.12  0.0001*
gradient (mm Hg)
Aort kapakia ortalama 47.848.1 3.13:0.66  0.0001*
gradient (mm Hg)
SV Diyastolik ¢ap (mm) 46.28+6.38 45.90+3.44 0.59*
SV Sistolik gap (mm) 27.14+5.43 29.7842.42  0.127*
SV EF (%) 72.37+6.71 6433344 0.01*
IVS (mm) 15.4343.80 9.56+1.06  0.0001*
AD (mm) 12.5142.04 9.33:049  0.0001*
) 83.18+14.52 92.91416.13
Mitral & (m/s) 80.12(60.8-128.8) 89.5(67.2-140.5) O-096™"
. 92.53+38.20 64.25+10.80 -
Mitral A(M/S) g4 51(48.5-160.9) 62.48(40.2-112.5) %19
DZ (msn) 244317722 171.08+18.60 ~ 0.003*
IVGZ (msn) 99.23420.09 85.83+13.84  0.56*
Em (m/s) 7.67+ 4.09 10.48+£3.04  0.109%
Am (m/s) 11.46+14.25 7724155  0.396%
Sm (m/s) 5.44+1.20 7.36+£1.12  0.0001*
SV kitle (gr) 271.04+84.31 166.66+32.58  0.0001*

SV: SOI‘ ventrikiil, SA: Sol atriyum, AD: Arka duvar, DT: Deselerasyon zamani,
IVGZ: Izovoliimetrik gevseme zamami, EF: Ejeksiyon fraksiyonu , SS: Standart
sapma, Orta: Ortalama , *: t-test, **: Mann Withney U-test

Sol ventrikiiliin bes bolgesinden alinan strain ve
Strain rate degerlerinden toplam strain ve strain rate
elde edildi, iki grup arasinda arka duvar hari¢ tim
bolgelerde anlamli fark tespit edildi (p=0.002)
sadece arka duvar strain rate degerinde iki grup
arasinda anlamli fark saptanmadi (Hasta:1.82+0.50;
kontrol: 1.55+0.66, p=0.258) (Tablo 3).

Tablo 3. Calisma hastalarinin strain ve strain rate

degiskenleri
Parametreler
(ortalamad:SS) Aort darhg: Kontrol

Median _ _ p
L (n=18) (n=12)
(minimum-
maksimum)
AD Strain (%) 40.68+18.62 20.81+8.25 0.001%*
37.31(22.6-90.3) | 17.65(9.81-42.12) :

AD Strain rate (1/s) 1.82+0.50 1.55+0.66 0.258*
1VS Strain (%) 12.64+7.04 26.54+7.16 0.0001%*

10.51(3.5-23.92) | 28.13(15.3-35.13) )

IVS Strain rate (1/s) 0.71+0.35 1.39+0.23 0.0001*
" . 15.21£7.16 30.18+6.41 -
OD Strain (%) | 13 7g(4 65-26.8) | 27.58(13.87-48.8) | %0001

OD Strain rate (1/s) 0.89+0.37 1.56+0.28 0.0001*

. 13.43+6.81 27.7245.95
0, **
YD Stain 6) 111 23(3.87-27.14) | 20.65(50.65-21.23)| %0001

YD Strain rate (1/s) 0.91+0.38 1.63+0.26 0.0001*
Alt D Strain (%) 13.64+4.83 27.63+5.80 0.0001*
Alt D Strain rate (1/s) 0.84+0.28 1.41+0.20 0.0001*

Toplam Strain (%) 20.65+8.01 26.58+3.89 0.033*

Toplam Strain rate (1/s) 1.09+0.33 1.51+0.22 0.002*

AD: Arka duvar. IVS: Interventrikiiler septum. OD: On duvar. YD: Yan duvar. Alt D:
Alt duvar. SS: Standart Sapma. . *: t- test. **: Mann Withney U-test

Tartisma

Bu ¢alisma aort darliginda kalbin dikey eksende

ki kasilma fonksiyonlarinin,

yatay eksendeki

kasilma fonksiyonlarmmin (Ejeksiyon fraksiyonu,

fraksiyonel kisalma) normal

bozulabildigini gostermektedir.
Bizim bulgularimiza paralel olarak Kowalski ve
ark.” 1 da yaptiklar1 ¢aligmada ciddi aort darlig1 olan

olmasina ragmen

hastalarda o6zellikle bazal segmentlerde strain ve
strain rate ‘in azaldigim saptamigtir (12).

Bir bagka c¢aligmada da gosterildigi tizere
sirkumferansiyel liflerdeki strain rate normalin
iistiinde saptanmigti (13) ki bu durum bizim hasta
grubumuzda arka duvar strain rate’inde normale
gore azalma saptanmamasi ile uyumludur.

Aort darligina bagli ardyiikteki yiikselis yeterli
yeni damar gelisimi olmadan miyokardiyal duvar
stresinde artisa sebep olmaktadir, bu da oksijen
tilketimini arttirmakta ve 6zellikle subendokardiyal
dikey liflerde koroner perfiizyonu azaltmaktadir
(14). Bu iskemi kollojen depolanmasina sebep
olmaktadir (15). Aslinda aort kapak hastalarinda
normal EF olmasma ragmen kollojen I, Il ve
fibronektin artist gosterilmistir (16). Boylece sol
ventrikiil hipertrofisi baglangicta adaptif bir
mekanizma iken daha sonra sol ventrikiil sistolik ve
diyastolik disfonksiyonuna onciiliik edebilir. Daha
once de gosterildigi lizere dikey fonksiyonlar yatay
ve sirkumferansiyel fonksiyonlara gore daha erken
bozulmaktadir, bu da bize dikey fonksiyonlarin
incelenmesinin LV  kontraktilitesindeki  hafif
degisimleri  saptamada  yararli  olabilecegini
distindiirmektedir (17,18). Ejeksiyon fraksiyonu,
fraksiyonel kisalma gibi sistolik fonksiyonu gdsteren
Olglimler ve metotlar Oncelikle yatay sistolik
disfonksiyonu ve sirkumferansiyal fibrillerin
aktivitesini gosterir. Bununla birlikte
subendokardiyal katlar aradaki fibrillere gore iskemi
acisindan daha fazla risk altindadir, bu yiizden bu
caligma aort stenozlu hastalarda da uzun aks strain
ve strain ratelerinin azalmasinin koroner arter
hastaligt  (19), mitral kapak hastaliklart ve
kardiyomiyopatilerde (20-22) oldugu gibi yatay
disfonksiyona 6nciiliik ettigini gostermektedir. Uzun
aks strain ve strain rateleri yatay ekseni gosteren arka
duvar strain rate’in aksine aort darligi olan
hastalarda kontrol grubununkine gore azaldigini
bulduk. Bu da kalbin yatay fonksiyonunun daha
normal iken dikey fonksiyonunun bozulabildigini
gostermektedir.

Calismanin  kisithiliklari: Uzun aks strain ve
strain rate parametreleri aort darliginda oldugu gibi
koroner arter hastaligindan da etkilenmektedir (12).
Bu bizim sonuglarimizi olumsuz yonde etkilemis
olabilir Semptomu olmayan hastalara etik olarak
uygun gormedigimiz igin koroner anjiyografi
yapmadik. Bunun yerine koroner arter hastalig
yoniinden hikayesi olanlart ve bolgesel duvar
hareket bozuklugu olan hastalar ¢alismaya dahil
edilmedi.

Sonug olarak, aort darlig1 olan hastalarda kalbin
yatay  sistolik  fonksiyonu  daha  normal
diizeylerdeyken  dikey  sistolik  fonksiyonu
bozulabilmektedir. Bunun klinik olarak ne anlama
geldigi ile ilgili daha genis Ornekleme sahip
prospektif caligmalara ihtiya¢ vardir.
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Otizm Spektrum Bozuklugu Olan Olgularda Anne Siitii Alim
Siireleri ve Otizm Siddetiyle Iliskisi

Duration of Breastfeeding and Its Relationship with Autism Severity in
Cases with Autism Spectrum Disorder

Nilfer SAHIN', Damla BALKAN?, Ulviye KIRLI?

Mugla Sitk1 Kogman Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh Saglig1 ve Hastaliklar1 Anabilim Dali, Mugla
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Oz

Otizm Spektrum Bozuklugu (OSB), sosyal etkilesim ve iletisimde
bozulmalar ve stereotipik davranislarla karakterize bir grup
norogelisimsel bozukluktur. Otizm etyolojisi heniiz tam olarak
aydinlatilamamis olmakla birlikte otizm etyolojisini agiklamak igin
birgok hipotez One siiriilmistiir. Anne siitii alim siireleri,
zamanlamalar gibi emzirme ile ilgili durumlar, otizm i¢in ¢evresel
risk faktorleri olarak One siiriilmiistir. Bu ¢alismada OSB’li
¢ocuklarda anne siitii alim siirelerinin otizm siddetiyle iliskisinin
degerlendirilmesi  amaglanmigtir. Calismaya DSM-5 tami
kriterlerine gére OSB tanis1 almig 88 ¢ocuk ve yas ve cinsiyet
olarak eslestirilmis 61 saglikli cocugun verileri dahil edildi. Otizm
siddeti Cocukluk Otizm Dereceleme Olgegi (CODO) ile
degerlendirildi. OSB grubunda ortalama anne siitii alma siiresi
12.97+8.13 ay iken kontrol grubunda bu siire 15.55+7.81 ay idi.
Gruplar arasinda ortaya ¢ikan bu fark istatistiksel olarak anlaml
degildi (p=0.055). OSB grubunda CODO puanlariyla anne siitii
alim siireleri arasinda negatif korelasyon saptandi (p<0.001, r:-
0.435). Bu ¢alisgmada OSB’li ¢ocuklarda anne siitii alm siireleri
saglikli kontrollere benzer bulundu. Bununla birlikte OSB’li
cocuklarda anne siitii alim siireleri kisaldikga OSB siddetinin
arttigi bulundu. Anne siitiinin OSB etiyolojisindeki potansiyel
patofizyolojik  roliiniin  ve hastalik siddetiyle iliskisinin
aydinlatilmasi i¢in daha genis ¢apli ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Anne Siitii, Otizm, Otizm Siddeti

Abstract

Autism  Spectrum Disorder (ASD) is a group of
neurodevelopmental disorder characterized with social interaction,
communication impairments and stereotypic behaviour. Although
the aetiology of autism has not yet been fully elucidated, several
hypotheses have been proposed to explain the aetiology of autism.
Conditions related to breastfeeding, such as duration of
breastfeeding, timing have been proposed as environmental risk
factors for autism. The aim of this study was to evaluate the
relationship between breastfeeding time and autism severity in
children with ASD. The study included 88 children with autism
who were diagnosed according to DSM-5 diagnostic criteria and
61 healthy age-matched children. Autism severity was assessed by
the Childhood Autism Rating Scale (CARS). Demographic data
and CARS scores were obtained by scanning the file information.
Mean breastfeeding time was 12.97+8.13 months in the ASD group
while breastfeeding time was 15.55+7.81 months in the control
group. The difference between the groups was not statistically
significant (p=0.055). There was a negative correlation between
CARS scores and breast milk intake times in the ASD group
(p<0.001, r: -0.435). In this study, breastfeeding times in children
with ASD were similar to healthy controls. However, the severity
of ASD was found to be increased as the duration of breastfeeding
decreased in children with ASD. Further studies are needed to
clarify the potential pathophysiological role of breastfeeding in the
aetiology of ASD and its relationship with disease severity.
Keywords: Autism, Autism Severity, Breastfeeding

Giris

Otizm spektrum bozukluklari (OSB), sozel ve
sozel olmayan iletisimde bozulmayla birlikte,
toplumsallagsma ve davranigsal alanlarda bozulmanin
da goriildigi bir grup ndropsikiyatrik bozukluktur
(1). OSB sikliginin son yillarda giderek arttigr ileri
stiriilmekle birlikte, heniiz etiyolojisi tam olarak
aydinlatilamamistir.  Bozuklugun etiyolojisinde
genetik, norobiyolojik, ruhsal-toplumsal etkenler,
gevresel veya iyatrojenik nedenlerin rol aldigina dair
bir¢ok hipotez 6ne siiriilmiistiir (2,3).
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Son yillarda yapilan g¢aligmalar erken donem
cevresel faktorlerin OSB etiyolojisinde dnemli rol
oynadigim gostermektedir (4). Hamilelik sirasinda
maternal metabolik sendromlar, gebelik doneminde
viral ve bakteriyel enfeksiyonlara (sitomegalovirts,
konjenital kizamikgik), hava kirliligine, beslenme
yetersizligine ve antikonviilzanlar gibi ¢esitli ilaglara
maruz kalma bozuklugun etiyolojisinde rol oynadig:
belirtilen erken donem c¢evresel faktorler arasinda
yer almaktadir (5). OSB igin olasi g¢evresel risk
faktorlerini incelemek amaciyla birgok ¢alisma
yapilmis olup, aragtirma odaginin gogu prenatal veya
perinatal faktorler {izerinde olmustur (6,7). Bununla
birlikte yapilan c¢alismalar erken Dbebeklik
doneminde normal veya normale yakin gelisim
gosteren bazi bebeklerin daha sonra OSB belirtileri
sergileyebildigini gdstermektedir (8,9). Bu durum
da, dogum sonrast faktorlerin  bozuklugun
etiyolojisinde rol oynayabilecegini
diistindiirmektedir.

Anne siitli dogum sonrasi yasamin ilk aylarinda
“altin standart” gida kaynagidir. Diinya Saglik
Orgiitii ve Amerikan Pediatri Akademisi, anne
stitiinlin tek besin kaynagi olarak tanimladig1 en az
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alti ay 6zel emzirmeyi Onermektedir (10). Anne
siitiiniin  bebek igin Onemli bir besin kaynagi
olmasinin yani sira, aragtirmalar emzirmenin ayrica
¢ocuklarda ve annelerde biligsel, davranigsal ve
zihinsel saglik iizerinde 6nemli ve genis kapsamli
etkileri oldugunu gostermektedir (11).

Emzirmenin (yani, bir bebekte memeden anne
stitliniin dogrudan emilmesi) OSB i¢in varsayilan bir
koruyucu  faktér  oldugu  disiiniilmektedir.
Emzirmenin  OSB'nin fizyopatolojisi tizerindeki
potansiyel etkilerine, beslenme teorisi (12), oksitosin
uyarimi (13), ve anne siitiiniin spesifik norotrofik
faktorleri salgilama kabiliyeti dahil olmak tizere (14)
birtakim mekanizmalarin  aracilik ettigi 6ne
stiriilmiistiir. Emzirme ve OSB arasindaki iliskiyi
degerlendiren ¢aligmalarin sonuglari tartigmalt ve
tutarsizdir. Emzirmeye iliskin olarak, baz
caligmalarda daha uzun emzirme siiresinin OSB
riskinin azalmasiyla iligkili bulunurken (12,15,16),
yapilan biiylik bir ¢caligmanin sonuglarinda ise OSB
ve emzirme arasinda bdyle bir iliski olmadig:
belirtilmistir (17).

OSB igin potansiyel degistirilebilir faktorleri
ortaya cikarmak, potansiyel Onleyici stratejilerin
gelistirilmesine yardimei olmasi agisindan 6nem arz
etmektedir. Bu ¢alismada OSB tanisi alan ¢ocuklarla
saglikli ¢ocuklar arasinda anne siitii alim siireleri
acisindan fark olup olmadiginin ve anne siitii alim
stireleriyle OSB  siddeti arasindaki iliskinin
degerlendirilmesi amaglanmistir.

Gerec ve Yontem

Calismaya arastirma grubu olarak Mugla
Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh
Saglig1 ve Hastaliklar1 Anabilim Dali’na Ocak 2015-
Eylil 2017 tarihleri arasinda bagvuran olgularin
dosyalar1 incelenerek c¢ocuk psikiyatri uzmani
tarafindan DSM-5 tam1 Olgiitlerine gore yapilan
klinik gorisme ve psikiyatrik degerlendirme
sonucunda OSB tanist almig olan 2-18 yas
araligindaki olgular i¢inde dosya bilgileri tam olan
88 olgu alindi. OSB’li olgular arasinda herhangi bir
kronik hastalig1 olanlar, zihinsel engellilik disinda ek
bir psikiyatrik bozuklugu olanlar ¢aligmaya
alinmadi. Kontrol grubu olarak hastanemiz Cocuk ve
Ergen Ruh Saglig1 ve Hastaliklar1 Anabilim Dali’na
bagvurmus olup DSM-5’¢ dayali klinik gériismeyle
degerlendirilmesi sonucunda herhangi bir ruhsal
hastalik tanis1 almayan, ve herhangi bir kronik
fiziksel hastalig1 olmayan, yas ve cinsiyet agisindan
hasta grubuyla eslestirilmis 61 saglikli olgu
caligmaya alind1.

Hasta ve kontrol grubunun yas, cinsiyet, egitim
durumu, anne yasi, baba yasi, kardes sayisi, anne
st alim siireleri dosya bilgileri taranarak elde
edildi. OSB’li grupta OSB siddeti dosya kayitlarinda
yer alan Cocukluk Otizmini Degerlendirme Olgegi
(CODO) puanlariyla degerlendirildi (18).

COoDO, OSB’nin diger gelisimsel
bozukluklardan ayirict tanisi igin gelistirilmis bir
olcek olup 15 maddeden olusmaktadir. Olcek
g¢ocugun gozlenmesi ve aileden alinan bilgiler
sonucunda puanlanmir. Olgekte puanlanan maddeler
insanlarla iligki, taklit davrams, duygusal tepki,
beden kullanimi, nesne kullanimi, degisime uyum,
gorsel tepki, dinleme tepkisi, algilanan tepki, korku
veya endise, sozli iletisim, sozsiiz iletigim, etkinlik
diizeyi, entelektiiel iliskilerin diizeyi ve tutarliligi,
genel izlenimler kategorilerini igermektedir. Toplam
puan her bir boliim i¢in verilen puanlar toplanarak
elde edilir. Elde edilen toplam puan 15-29 arasinda
oldugunda olguda otizm olmadigi, 30-36 puanlarn
arasinda oldugunda hafif-orta derecede otizm
oldugu, 37-60 puanlar1 arasinda oldugunda ise agir
derecede otizm oldugu yoniinde degerlendirilir.
CODO Tiirkge gegerlilik ve giivenilirlik calismasi
2009 yilinda Incekas tarafindan yapilmustir (19).

Istatistiksel degerlendirmeler “SPSS (Statistical
Pacckage for social Sciences Inc., Chicago, IL,
ABD) for Windows 20.0” programi ile
degerlendirilmistir. Calismaya katilan hasta ve
kontrol grubunun demografik verilerinin, anne siitii
alim siirelerinin ve OSB’li grupta otizm siddetine
gore anne siitli alim siirelerinin karsilastiriimasinda
Student’s t Test kullanilmistir. Kategorik veriler ki-
kare testi ile karsilastirilmistir. Hastalarin anne siitii
alim siireleri ile CODO puanlar1 arasindaki iliskiyi
degerlendirmek ig¢in Pearson baginti analizi
kullanilmugtir. Istatistiksel anlamlilik simir1 p<0.05
olarak kabul edilmistir.

Bulgular

Calismaya alinan 88 OSB’li olgunun 80’1 erkek
(%90.9), 8’1 kiz (%9.1) iken; kontrol grubunu
olusturan 61 olgunun 49’u erkek (%80.3), 12’si kiz
(%19.7) idi. Hasta grubunun yas ortalamasi
6.63+£3.99 yil olarak hesaplanirken, kontrol
grubunun yas ortalamasi ise 5.72+3.17 yild1. Hasta
ve kontrol grubu arasinda cinsiyet ve yas agisindan
anlamli farklilbik saptanmadi (sirastyla; p=0.062,
p=0.125). Hasta ve kontrol grubu arasinda anne yast,
baba yasi, kardes sayist agisindan istatistiksel olarak
anlamli farklilik saptanmadi (sirasiyla p=0.346,
p=0.229, p= 0.313).

Hasta ve kontrol grubu anne siitii alim siireleri
acisindan karsilagtirildiginda OSB grubunda anne
st alim stiresi 12.9748.13 ay iken kontrol
grubunda bu siire 15.55+7.81 ay olarak belirlendi.
Ortaya cikan bu fark istatistiksel olarak anlamli
degildi (p= 0.055). Hasta ve kontrol grubu
demografik verileri Tablo 1’de 6zetlenmistir.

Olgular CODO puanlarina gére hafif-orta ve agir
OSB olarak siiflandirildiginda; hafif-orta OSB’li
grupta anne siitii alim siireleri 164+9.66 ay iken agir
OSB’li grupta bu stre 11.06+6.39 ay olarak
hesaplandi. Ortaya ¢ikan bu fark istatistiksel olarak
anlamli idi (p= 0.005) (Tablo 2).
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OSB grubunda CODO puanlari ile anne siitii alim
stireleri arasindaki iliski degerlendirildiginde anne
siitii alim siireleri ve CODO puanlari arasinda
negatif korelasyon saptandi (p<0.001, r:-0.435).

Tablo 1. Otizm spektrum bozuklugu (OSB) ve saglikli
kontrol grubu demografik verileri

osB Kontrol

grubu grubu P
Yas (Ort£SD) 6.63+3.99 5.72+£3.17 0.125
Cinsiyet

Kiz n (%) 8 (%9.1) 12 (%19.7)  0.062
Erkekn (%)  80(%90.9) 49(%80.3)

Anne yas1
(OrtSD) 34.67+6.93  33.70+4.87  0.346
Baba yas1
(Ort+SD)
Kardes sayis1
(Ort+SD)
Anne siitii alim
siireleri 12.97+8.13 15.55+7.81 0.055
(ay) (Ort+SD)

37.64+6.31 36.49+4.72  0.229

1.12+0.84 1.23+0.43 0.313

Tablo 2. Otizm spektrum bozuklugu (OSB) grubunda
otizm siddetine gére anne siitli alim siireleri

Hafif-Orta Agir
0SB 0SB p

Anne siitii alim
siireleri

(ay)

(Ort+SD)

16+9.66 11.06+6.39  0.005

Tartisma

Bu arastrmada Mugla Sitki  Kog¢man
Universitesi Tip Fakiiltesi Cocuk Psikiyatri
poliklinigine bagvuran OSB’li ¢ocuklarda anne siitii
allmi  ve siiresi ile OSB arasindaki iligki
incelenmistir. Bizim aragtirmamizda her ne kadar
OSB grubunda anne siiti alim siiresi saglikli
kontrollerinkinden  kisa  bulunmus olsa da
istatistiksel olarak anlamli bir fark saptanmadi.
Bununla birlikte CODO puanlari ile belirlenen OSB
siddeti ile anne siitii alim siireleri arasinda
istatistiksel olarak anlamli bir negatif korelasyon
bulundu. Ayni zamanda agir OSB’li olgularin anne
stitii alim siirelerinin hafif-orta OSB’li olgulardan
istatistiksel olarak anlamli daha diisik oldugu
belirlendi.

Anne siitiiniin OSB etiyolojisindeki potansiyel
patofizyolojisini agiklayan bir¢ok hipotez One
stiriilmiistiir (20). Yapilan bir ¢aligmada, daha uzun
siireler (5 aydan fazla) emzirilmis olan 8 aylik
bebeklerin, mutlu ifadelere dikkat gekici bir beyin
tepkisi gosterdikleri ve korku veren ifadelere dikkati
azalttiklar1 gdsterilmistir. Bunun da, daha uzun siire
emzirme deneyiminin, pozitif duyguya yonelik daha
dikkatli bir egilim ile iligkili oldugunu destekler bir
bulgu oldugu belirtilmistir (21). Ayrica, emzirmenin
OSB iizerindeki etkisine oksitosinin salinmasinda
rol oynayan CD38 allellerindeki  genetik
varyasyonun aracilik ettigi belirtilmektedir (22,23)
Tipik olarak gelismekte olan bebeklerle yapilan
deneysel calismalardan elde edilen bu bulgular,

duygusal Dbilgilere cevap vermede bireysel
degiskenligin emzirmeye sistematik olarak bagli
oldugunu, bununla birlikte oksitosin sistemi ile ilgili
endojen  faktorlere de bagli  olabilecegini
gostermektedir. Bu nedenle gelismekte olan
oksitosin sistemini etkileyen endojen (genetik) ve
ekzojen (emzirme) faktdrlerin, ¢ocuklarda sosyo-
emosyonel gelisimin sekillenmesinden kismen
sorumlu oldugu diistiniilmektedir (20).

OSB ve emzirme arasindaki iliskiyi
degerlendiren  ¢alismalarda  birbirinden  farkli
sonuglar bulunmustur. Caligmalarin bazilarinda
bizim ¢aligmamizdan farkli olarak OSB’li olgularin
anne siitii alma siirelerini saglikli kontrollerden kisa
oldugu belirtilmis (16), bazi ¢alismalarda ise bizim
calismamiza benzer sekilde sagliklt kontrollerle
OSB’li olgular arasinda anne siiti alim siireleri
acisindan fark olmadigi bulunmustur (17).

30 OSB’li c¢ocuk ve OSB’li olmayan
kardeslerinin katildig1 bir calismada (kardeslerinin
secilme nedeni sosyoekonomik durum, anne egitimi
ve beslenme uygulamalar1 gibi kiiltiirel faktorlerden
etkilenebilecek potansiyel karistirici  faktorlerin
olmasim1  engellemek) OSB olan ¢ocuklarin
kardeslerine kiyasla 6zel emzirme oranlarinin daha
diisiik oldugu ve erken ek gidalara gegilmesi ile OSB
arasinda iligki bulunabilecegi belirtilmistir (24).

Bittker ve Bell’in (25) 2018 yilinda yaptiklar1 bir
caligmada emzirme siiresinin artmasinin azalmis
OSB riski ile iligkili oldugunu gosterilmistir (aOR
0.948, CI: 0.932-0.949, p, 0.001). Aynm1 ¢aligmada
postnatal faktorlerden asetaminofen kullanim,
antibiyotik  kullanimu, kulak  enfeksiyonu
insidansinin da OSB ile iligkisi arastirilmis ve
anlaml pozitif korelasyon saptanmistir.

Bagka bir olgu kontrol ¢alismasinda Schultz ve
ark. (2006) anne siiti ile beslenmemis veya
Dokosahekzaenoikasit (DHA) / Arasidonikasit
(ARA) suplementasyonu olmayan formula ile
beslenmis c¢ocuklarda otizm goriilme olasiliginin
daha yiiksek oldugunu belirtmislerdir. Bu iliskinin
olasi  mekanizmasim1 da  immun  sistem
disfonksiyonuna baglamislar, anne siitii yoluyla
bebege gecen IgA ve diger humoral komponentlerin
bebegin immun korunmasinda 6énemli oldugunu ve
DHA/ARA suplementasyonu igeren formulalarin da
immun sistem igin  yararli  olabilecegini
belirtmislerdir (16).

James tarafindan 2011°de yapilan bir gdzden
gegirme c¢aligmasinda anne siitli almamanin OSB
icin ¢evresel risk faktdrlerinden biri oldugu ileri
stirlilmiistiir. Bu arastirmada ileri anne yasi, annenin
ilag kullanimi, maternal kanama, gestasyonel
diyabet, dogum sirasi1 (6nce dogmus olmak), gog,
disik dogum agirhigi, erken dogum, maternal
obezite, annenin meslegi (teknik meslekler), siyah
ik, zaman egilimi (artmig obezite ve diyabet
nedeniyle olabilir), gebelikle iliskili olmayan
maternal akut veya kronik hastaliklar da diger
cevresel risk faktorleri arasindadir. Yukarida sayilan
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cevresel faktorlerin  hepsini  bebegin  artmis
intrauterin testosteron maruziyeti ile agiklamaktadir
(Baron-Cohen’in hipotezi) (26). Bagka bir gézden
gecirme c¢alismast Hong ve ark. tarafindan 2014
yilinda yapilmistir. Anne siitii ile OSB iliskisi ile
ilgili yapilan calismalarin c¢ogunun sonucunda
aralarinda negatif korelasyonun saptandigini ancak
nedenselligin gosterilemedigini belirtmislerdir (27).
Anne siiti alim ile ilgili ¢alismalar sadece anne
stitiiniin OSB ile iligkisini degil ayn1 zamanda Dikkat
Eksikligi Hiperaktivite Bozuklugu ve biligsel
gelisim {izerine etkilerini de arastirmaktadir (15,28).
2017 yilinda Boucher ve ark. tarafindan yapilan ¢ok
merkezli bir caligmada, emzirme ile biligsel gelisim,
dikkat, Dikkat Eksikligi Hiperaktivite Bozuklugu
(DEHB) semptomlari ve otistik dzellikler arasindaki
iligki incelenmigtir. Daha uzun siire anne siitii alim1
ile daha iyi bilissel islevsellik ve daha az otistik
ozellik arasinda iligki saptanmistir. Uzun siire anne
siitii alim1 ile DEHB ve dikkat arasindaki iligkiye
bakildiginda ise; DEHB semptomlar1 ve dikkat
iizerine uzun siire anne siitii aliminin daha az etkili
oldugu bulunmustur (15).

Yapilan galismalarin ¢ogunda anne siitii aliminin
OSB cetiyolojisinde rol oynayabilecegi belirtilmis
olmakla birlikte, baz1 g¢alismalarda anne siitiiniin
OSB etiyolojisi iizerinde herhangi bir roliiniin
olmadigi bulunmustur. Husk ve Keim tarafindan
2015 yilinda ABD’de yapilan Ulusal Cocuk Sagligt
Aragtirmasi’na gére OSB ve anne siitii alimi arasinda
bir iligki gosterilememistir. Etki sifira ¢cok yakin
olarak bulunmustur (17). 2016 yilinda yapilan bir
gbzden gecirme calismasi dnceki ¢aligmalarda anne
siitii ile beslenen ¢ocuklarda OSB yayginliginin az
oldugunun belirlenmesine ragmen sonrasinda Husk
ve Keim’in yaptig1 daha kapsamli ve epidemiyolojik
¢alismada iligkinin saptanamamast bu alanda daha
¢ok calismaya ihtiyag duyuldugunu ortaya
koymustur. Ayni gozden gecirme ¢aligmasinda anne
stitii alim1 ve biligsel islevlerle ilgili ¢alismalar da
gbzden gecirilmis, bir¢ok ¢alismanin ikisi arasinda
anlamli  pozitif bir korelasyon  gosterdigi
belirtilmistir. Benzer olarak anne siitii alimi ve
DEHB arasindaki iliski de aragtirilmis ve yine birgok
calismada ikisi arasinda negatif bir korelasyon
bulunmustur (29).

Daha sonra 2017 yilinda yapilan 7 makalenin
dahil edildigi yeni bir sistematik gézden gegirme
calismasinda kiimiilatif olarak, OSB olan ¢ocuklarin
(n=1463), anne siitii alma olasilig1, OSB'si olmayan
¢ocuklardan (n=1180) daha diisiik bulunmustur
(OR=0.61, %95 CI=0.45-0.83, p=0.002) (30).

Bizim arastirmamizda ise her ne kadar OSB
grubundaki olgularin anne siitii alim siireleri saglikli
gruba kiyasla daha diisiik olarak saptansa da
istatistiksel olarak anlamli farklilik saptanmadi.
Ancak bu arastirmada anne siitii alim siireleri
azaldikca OSB siddetinde artis oldugu bulundu.
Literatiirde OSB ve anne siitii arasindaki iliskiyi
degerlendiren calismalar incelendiginde otizm

siddeti ve anne siitii arasindaki iliskiyi degerlendiren
calisma sayisinin ¢ok az oldugu dikkati ¢ekmekte
olup bu konuda literatiire katki saglamasi agisindan
arastirmamiz 6nem arz etmektedir. Caligmalardaki
farkli sonuglar bu alanda yapilacak daha fazla
sayida, daha biiyiik Orneklemlerle ve anne siitii
aliminin siiresinin yaninda hangi yolla alindig1 gibi
diger etkili olabilecek faktorlerin incelendigi
calismalara ihtiya¢ oldugunu gostermektedir.

Arastirmanin ~ Smnirhiliklari:  Bu  aragtirmada
¢ocuklarin sadece anne siiti alim siirelerinin
degerlendirilmis olmasi ve anne siitiinii emzirme
yoluyla m1 yoksa biberonla mi aldiklari, ne kadar
stire sadece anne siitii aldiklari, ek gidaya ne zaman
gecildigi gibi bilgiler dosya kayitlarinda olmadigi
icin degerlendirilememis olmast arastirmanin
siurliligi olarak diistiniilmiistiir.

Kaynaklar

1.  American Psychiatric  Association and American
Psychiatric Association DSM-5 Task Force. Diagnostic and
Statistical Manual of Mental Disorders: DSM-5.
Washington, DC: American Psychiatric Association, 2013.

2. Geier DA, Kern JK, Geier MR. The biological basis of
autism spectrum disorders: Understanding causation and
treatment by clinical geneticists. Acta Neurobiol Exp. 2010;
70:209-26.

3. Herbert MR. Contributions of the environment and
environmentally vulnerable physiology to autism spectrum
disorders. Curr Opin Neurol. 2010; 23:103-10.

4. Mandy W, Lai MC. Annual research review: The role of the
environment in the developmental psychopathology of
autism spectrum condition. J Child Psychol Psychiatry.
2016;57(3):271-92.

5.  Fujiwara T, Morisaki N, Honda Y, et al. Chemicals,
nutrition, and autism spectrum disorder: a minireview. Front
Neurosci. 2016;10:174.

6. Lyall K, Schmidt RJ, Hertz-Picciotto |. Maternal lifestyle
and environmental risk factors for autism spectrum
disorders. Int J Epidemiol. 2014;43(2):443-64.

7. Wang C, Geng H, Liu W, et al. Prenatal, perinatal, and
postnatal factors associated with autism: a meta-analysis.
Medicine (Baltimore). 2017;96(18):e6696.

8.  Williams K, Brignell A, Prior M, et al. Regression in autism
spectrum disorders. J Paediatr Child Health. 2015;51(1):61—
4,

9. Jones W, Klin A. Attention to eyes is present but in decline
in 2-6- month-old infants later diagnosed with autism.
Nature. 2013;504(7480): 427-31.

10. Figueiredo B, Canario C, Field T. Breastfeeding is
negatively affected by prenatal depression and reduces
postpartum depression. Psychol Med. 2014; 44:927-36.

11. Raju TN. Breastfeeding is a dynamic biological process—
not simply a meal at the breast. Breastfeed Med. 2011;
6:257-9.

12.  Al-Farsi YM, Al-Sharbati MM, Waly MI, et al. Effect of
suboptimal breast-feeding on occurrence of autism: a case-
control study. Nutrition. 2012;28(7-8):e27-32.

13. Shafai T, Mustafa M, Hild T, et al. The association of early
weaning and formula feeding with autism spectrum
disorders. Breastfeed Med. 2014;9(5):275-6.

14. Steinman G. Can the chance of having twins be modified by
diet? Lancet. 2006;367(9521):1461-2.

15. Boucher O, Julvez J, Guxens M, et al. Association between
breastfeeding duration and cognitive development, autistic
traits and ADHD symptoms: a multicenter study in Spain.
Pediatr Res. 2017;81(3):434-42.

16. Schultz ST, Klonoff-Cohen HS, Wingard DL, et al.
Breastfeeding, infant formula supplementation, and Autistic



Mugla Sitki Kogman Universitesi Tip Dergisi 2019;6(1):5-9
Medical Journal of Mugla Sitki Kocman University 2019;6(1):5-9

Orijinal Makale/Original Article
Sahin et al.

Disorder: the results of a parent survey. Int Breastfeeding J.
2006;1:16.

17. Husk JS, Keim SA. Breastfeeding and autism spectrum
disorder in the national survey of children’s health.
Epidemiology. 2015;26(4): 451-7.

18. Schopler E, Reichler RJ, DeVellis RF, et al. Toward
objective classification of childhood autism: childhood
Autism Rating Scale (CARS). J Autism Dev Disord 1980;
10:91-103.

19. Incekas S. Cocukluk Otizmini Derecelendirme Olgegi
Gegerlik ve Giivenirlik Caligmasi.  Yayim-lanmamis
Uzmanhk Tezi, Izmir, Dokuz Eylil Universitesi Tip
Fakiiltesi Cocuk ve Ergen Ruh Sagligi ve Hastaliklar1 ABD,

2009.

20. Krol KM, Grossmann T. Psychological effects of
breastfeeding on children and mothers.
Bundesgesundheitsblatt Gesundheitsforschung

Gesundheitsschutz. 2018;61(8):977-85.

21. Krol KM, Rajhans P, Missana M, et al. Duration of
exclusive breastfeeding is associated with differences in
infants’ brain responses to emotional bodyexpressions.
Front BehavNeurosci. 2015; 8:459.

22. Munesue T, Yokoyama S, Nakamura K, et al. Two genetic
variants of CD38 in subjects with autism spectrum disorder
and controls. Neurosci Res. 2010; 67:181-91.

23. Feldman R, Zagoory-Sharon O, Weisman O, et al. Sensitive
parenting is associated with plasma oxytocin and
polymorphisms in the OXTR and CD38 genes. Biol
Psychiatry. 2012; 72:175-81.

24,

25.

26.

27.

28.

29.

30.

Manohar H, Pravallika M, Kandasamy P, et al. Role of
exclusive breastfeeding in conferring protection in children
at-risk for autism spectrum disorder: results from a sibling
case—control study. J Neurosci Rural Pract. 2018; 9(1): 132-
6.

Bittker SS, Bell KR. Acetaminophen, antibiotics, ear
infection, breastfeeding, vitamin D drops, and autism: an
epidemiological study. Neuropsychiatr Dis Treat. 2018; 14:
1399-414.

James WH. A potential explanation of some established
major risk factors for autism. Dev Med Child Neurol. 2012;
54(4):301-5.

Hong L, Ziegler J, Brody R. Breastfeeding and autism
spectrum disorders. Topics in Clinical Nutrition. 2014;
29(3): 278-85.

Bar S, Milanaik R, Adesman A. Long-term
neurodevelopmental benefits of breastfeeding. Curr Opin
Pediatr. 2016; 28(4): 559-66.

Tseng PT, Chen YW, Stubbs B, et al. Maternal
breastfeeding and autism spectrum disorder in children: A
systematic review and meta-analysis.  Nutritional
neuroscience. 2017;1-9.

Tseng PT, Chen YW, Stubbs B, et al. Maternal
breastfeeding and autism spectrum disorder in children: A
systematic review and meta-analysis. Nutr Neurosci.
2017:1-9. doi: 10.1080/1028415X.2017.1388598.



Mugla Sitki Kogman Universitesi Tip Dergisi 2019;6(1):10-15
Medical Journal of Mugla Sitki Kocman University 2019;6(1):10-15

Orijinal Makale/Original Article
Kocak et al.

Clinical Imaging Findings of Oropharyngeal Tularemia:
The Diagnostic Value of Imaging Findings
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Abstract

Infection caused by Francisella tularensis may manifest as
oropharyngeal tularemia (OT). The aim of this study was to
characterize the imaging findings of this infection in the head and
neck. The medical records and imaging examinations of 13 patients
with serologically diagnosed OT were reviewed (8 US, 5 CT, 10
MRI, and 1 PET/CT).The typical presentation of OT (n=13) was
an enlarged, non-tender neck mass that was unresponsive to
conventional antibiotics. Clinical imaging tools revealed bilateral
asymmetric lymphadenopathy with three different shapes:
ellipsoid (n=2), round (n=9) and indistinct (n=2). Cutaneous
extension and inflammatory stranding of the subcutaneous fat were
observed in one patient. The lymph nodes involved level I (n=3),
level 1l (n=11), level 1l (n=6), level IV (n=3), the parotid space
(n=1), and the retropharyngeal space (n=2). US revealed lymph
nodes with ellipsoid (n=2) or oval-round (n=6) shape. Three
patients exhibited large, necrotic lymph nodes; one of the lymph
nodes had invaded the surrounding tissue and could not be
differentiated from the sternocleidomastoid muscle on sonography.
In one patient, sonography revealed strong echoes within the lymph
nodes due to calcifications. Loss of the normal nodal shape with
spread into the subcutaneous tissue was observed in two patients.
The lymph nodes showed central necrosis and ring enhancement
(n=9) mostly in CT and MRI scans, exhibited diffusion restriction
and displayed low ADC (apparent diffusion coefficient) values
ranging from 0.691x10-3 mm2/s to 0.796x10-3 mm2/s. The one
patient who underwent PET/CT, exhibited high FDG uptake
(SUV=6.1) in the involved lymph nodes. In OT of the head and
neck, most of the imaging features are not characteristic. However,
some suggestive imaging features including low-density ring-
enhancing LAP showing rare cutaneous extension, conglomeration
and calcification including in the upper neck levels and the
retropharyngeal space may be observed. Our data suggest that
imaging could serve as an easy non-invasive method for the
detection and classification of this disease for treatment planning.
Keywords: Imaging, Lymph Nodes, Oropharyngeal, Tularemia

Oz

Francisella tularensis kaynakli enfeksiyonlar orofaringeal tularemi
(OT) seklinde kendini gosterebilir. Bu ¢alismanin amact bas ve
boyunda goriilen bu enfeksiyonun goriintileme bulgularin
tanimlamakti. Serolojik olarak OT tanisi almis 13 hastanin tibbi
kayitlart ve goriintilleme tetkikleri gozden gegirildi (8 USG, 5 BT,
10 MRG ve 1 PET/BT). OT’nin (n=13) tipik prezentasyonu
konvensiyonel antibiyotik tedavisine cevap vermeyen agrisiz,
bliyiimiis boyun kitlesiydi. Goriintilleme tetkiklerinde elipsoid
(n=2), yuvarlak (n=9) ve sekilsiz (n=2) olmak iizere ii¢ farkl
sekilde bilateral asimetrik lenfadenopatiler ile karsilasildi. Bir
vakada cilde uzanim ve ciltaltt yag dokusunda inflamatuar
cizgilenme goriildii. Lenf nodlar seviye I (n=3), seviye II (n=11),
seviye Il (n=6), seviye IV (n=3), parotid mesafe (n=1) ve
retrofaringeal mesafe (n=2) yerlesimliydi. USG’de izlenen lenf
nodlar1 elipsoid (n=2) veya oval-yuvarlak (n=6) sekilliydi. Ug
hastada bityiik ve nekrotik lenf nodlari izlenmis olup bu lenf
nodlarinin  biri ¢evre dokuyu infiltre etmisti ve USG’de
sternokleidomastoid kasindan ayirt edilemiyordu. Bir hastada
USG’de lenf nodlar igerisinde kalsifikasyona bagl belirgin
ekojenite artislar1 kaydedildi. 1ki hastada normal nodal sekilde
bozulma ve ciltalti yumusak dokuya yayilim mevcuttu. Lenf
nodlar1 BT ve MRG’de santral nekroz ve halkasal kontrastlanma
(n=9) , ayrica difiizyon kisitlanmasi ve 0.691 mm2x10-3 ile 0.796
mm2x10-3 arasinda olacak sekilde diisiik ADC degerleri gosterdi.
PET/BT ile goriintiilenen bir hastada enfekte lenf nodlarinda
yiksek FDG tutulumu (SUV=6.1) izlendi. Bag ve boyunun
OT’sinde bulgular ¢ogunlukla karakteristik degildir. Ancak, iist
boyun seviyeleri ve retrofaringeal mesafede halkasal kontrastlanan
diisiik dansiteli lenfadenopatilerde nadir goriilen cilt uzanmmu,
konglomerasyon ve kalsifikasyon gibi buglularm olmasi OT’yi
diistindiirebilir. Calismamiz bu hastaligin saptanmasi ve tedavi i¢in
smiflandirilmasinda tibbi goriintiilemenin kolay bir non-invaziv
yontem olduguna isaret etmektedir.
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Introduction

Tularemia, also known as rabbit fever, is a
zoonatic disease caused by the virulent Francisella
tularensis species and is characterized by a variety of
clinical manifestations. It is most common in the
northern hemisphere and can be caused by direct
contact with infected rodents (e.g., squirrels, voles,
rabbits, and muskrats), aerogenic exposure,
ingestion of contaminated food or water, or by
arthropod bites (e.g., ticks, mosquitos, and deer flies
acting as vectors for the disease) (1, 2).
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Oropharyngeal tularemia (OT) represents up to 12%
of the overall cases (3). OT patients generally exhibit
exudative pharyngitis or tonsillitis along with
cervical lymphadenopathy (LAP) or abscess
formation(1). Although the clinical, laboratory and
therapeutic features of this entity are well known, its
detailed imaging findings have not yet been
described. Only one prior manuscript has focused on
the CT findings of OT (4). The present manuscript
describes the first advanced imaging characteristics
of OT through the use of high resolution US, CT,
MRI and PET/CT. Our goal is to highlight OT within
the differential diagnosis of patients with
oropharyngeal symptoms and LAP.

Material and Method

Patients, who were diagnosed with OT between
March 2010 and January 2011, were identified
retrospectively through a database search of three
different academic medical centers located in the
central Anatolia region in Turkey (Department of
Clinical Microbiology and Infectious Diseases,
Gulhane Military Medical School, Ankara, Turkey;
Fatih University School of Medicine, Ankara,
Turkey; and Kirikkale University School of
Medicine, Kirikkale, Turkey) after approval from
each center’s institutional review board. The
diagnosis of OT was based on the patient’s history
and clinical findings compatible with OT, and
confirmation was based on the serum micro-
agglutination (MA) test. The MA tests were
performed at a reference laboratory in central
Anatolia (Refik Saydam Hifzissihha Laboratory,
Ankara, Turkey).

US Protocol: US was performed using a 5-15
MHz linear array transducer (LOGIQ 9,GE
Healthcare, Bothell, Washington, USA).

CT Protocol: CT studies were performed using a
multislice helical scanner (Aquilion 64, Toshiba
Medical Systems, USA). Patients were scanned with
3 mm contiguous axial images from the skull base to
the thoracic inlet during intravenous injection of 2
cc/kg of an iodinated contrast agent.

MR Protocol: MR imaging was performed using
a 1.5-T superconducting scanner using a standard
head neck coil (The New Intera Nova, Philips
Medical Systems, Best, The Netherlands) with 30
mT/m gradients. According to the imaging protocol,
a T2-weighted turbo spin echo (TSE) sequence and
a T1l-weighted TSE sequence were obtained in at
least two planes using transverse echo-planar
diffusion weighted (DW) imaging. ADC maps were
calculated using the manufacturer’s software. DW
sequences were also included in the imaging
protocol and ADC values were measured in all
lymph nodes.

PET/CT Protocol: Patients were required to fast
for 6 hours prior to the study; the blood glucose level
was measured and confirmed to be less than 150

11

mg/dL prior to the study. The patients were asked to
rest for 1 hour following the intravenous
administration of 370 MBq of 18F-FDG, and the
studies were performed at the end of this interval.
Imaging was performed on a combined 64-slice
PET/CT system (Discovery 690, GE Healthcare,
Milwaukee, Wisconsin, USA). Standardized uptake
value (SUV) values were measured by a nuclear
medicine specialist.

Evaluation of exams: The locations of neck
lymph nodes were classified according to the method
described by Som et al. [6]. The lymph nodes were
evaluated to assess their locations and their
morphological characteristics including size,
presence of necrosis, presence and type of contrast
enhancement, presence of abscess formation,
presence of diffusion restriction, and ADC and SUV
values. The stage of LAP was also determined
through cross-sectional imaging according to the OT
classification described by Blanco et al(5). Stage |
disease included the presence of firm, enlarged,
possibly tender lymph nodes with or without
periadenitis, but without signs of necrosis, caseation,
or the presence of pus. Stage Il disease included the
presence of LAP with incipient signs of pus in the
lymph nodes or minimal pus (less than 1 cm) in the
surrounding tissues. Stage |11 disease was defined as
the presence of a central “necklace sign” indicating
an intra-adenopathic abscess or the formation of a
necrotic purulent sinus with possible extra-
adenopathic extension.

All US, CT, and MRI exams were evaluated by
consensus with two radiologists (ATI and CS) and
PET/CT exams were evaluated by a radiologist and
a nuclear medicine physician (ATI and AA).

Results

A total of 13 patients (10 males, 3 females; mean
age 32.62 years; range 12 to 65 years), who were
diagnosed with OT by serology (MA titers >1/160),
were included in the study. All patients presented to
the ENT clinics with complaints of fever, chills,
malaise, nausea, sore throat and a painful lump in the
neck. Patient 1 also exhibited respiratory distress due
to obliterating retropharygeal LAP. Patient 5
exhibited restricted neck movement due to an
invasion and infiltration of the LAP into the right
SCM. Al patients were unresponsive to
conventional antibiotics prior to diagnosis of OT.

The overall results of morphological features for
patients with OT are summarized in Table 1. The
patients were treated with streptomycin, 7.5-10
mg/kg administered intramuscularly, for fourteen
days; doxycycline and/or ciprofloxacin were added
if clinically indicated. Gentamicin was the preferred
antibiotic in children. All patients underwent blood
tests for renal insufficiency before antibiotic therapy
was initiated. Two stage Ill patients, one with a
retropharyngeal abscesses and the other with an
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abscess that invaded the SCM, required surgical
management.

Table 1. Clinical features of patients with oropharyngeal tularemia.

Patient Age, Patient’s region Dominant localization (side of neck | Maximum size Stage
Gender | of origin and lymph node level) of dominant

lymph node

(cm)
1 20,M | Cankir Right II, VA 1.5x1 |
2 20, M Cankirt Bilateral 11, 111, IV 1x1 1
3 21, M Cankirt Bilateral 11, 111, IV 2x1 |
4 20, M Kirikkale Right I1, 111 2x2
5 34, M Kirikkale Right 11 4x3 11
6 63, F Cankir1 Right IA, retropharyngeal 3x2 11
7 30, F Kirikkale Bilateral Il, 111, IV 4.5x3 11
8 40, F Kirikkale Bilateral Il, left 1B 2x1.6 1l
9 65, F Kirikkale Bilateral Il, I1I; right IB 2.5x2 |
10 35 M Cankirt Bilateral 1B, II, 111 4x4 11
11 50, F Yozgat Right retropharyngeal, left Il 3x2 11
12 12, M Kirikkale Left IB 4x2 1
13 14, M Kirikkale Bilateral Il, left 1B 4.5x3 1l

All patients underwent imaging with a studies. The LNs showed diffusion restriction and

combination of techniques including US (n=8), CT
(n=5), MRI (n=10), and PET/CT (n=1). US revealed
asymmetric LAP with ellipsoid (n=2), round (n=9),
or irregular (n=2) shapes. Cutaneous extension and
inflammatory stranding of the subcutaneous fat were
observed in 1 patient. The lymph nodes involved
level | (n=3), level Il (n=11), level Il (n=6), level IV
(n=3), level V (n=1), the parotid space (n=1), and the
retropharyngeal space (n=2).

Three patients exhibited large, necrotic lymph
nodes, one of which was infiltrating and could not be
differentiated from the SCM on sonography. In one
patient, sonography revealed strong echoes within
the lymph nodes corresponding to calcifications.
Loss of the regular nodal shape with spread into the
subcutaneous tissue was observed in 2 patients
(Figure 1 and 2). On cross sectional evaluation with
CT and/or MRI, the lymph nodes were defined as
stage | if there were no signs of necrosis, caseation,
or pus (n=4). Three patients had stage 1 disease with
incipient signs of pus in the lymph nodes or minimal
pus (less than 1 cm) in the surrounding tissues. The
remaining 4 patients had stage 111 LAD with large
central necrosis, an abscess or a necrotic purulent
sinus with possible extension outside the lymph
nodes (Figure 3). The maximum lymph node
diameter was approximately 3 cm; one patient had
an aggregate of lymph nodes measuring 5x3.5 cm.
The most common imaging finding oflymp nodes
was heterogeneous enhancement with contiguous
low density on CT, high intensity on T2-weighted
MR, and ring-enhancement in all patients (Figure 4).
Calcification was not observed in any of the CT
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displayed low ADC values ranging from 0.691x10-
3 mm?/s to 0.796x10-° mm?/s (Figure 5).

One of the patients underwent a PET/CT scan for
the etiologic evaluation of LAP. The mean standard
uptake values (SUV) of the lymph nodes were 6.02,
which overlapped with malignant LAP (Figure 6).
According to our investigation, no other data
concerning PET/CT findings in tularemic LAP have
yet been published.

Figure 1. Sonograms through the paramedian neck showing (a)
ellipsoid-shaped, (b) round-shaped, and (c) indistinctly shaped lymph
nodes (arrows). (d) Doppler ultrasound shows hilar vascularity
(arrow) with low resistance flow indicating benign etiology (R1=0.61,
PI1=0.94).

Discussion

Tularemia occurs endemically in many countries
in the northern hemisphere. Francisella tularensis
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Figure 2. (a) A longitudinal sonogram through a lymph node showing
central necrotic debris (star) and necrotic fluid (arrowhead). (b) A
sonogram through the right preauricular-parotid area showing
subdermal sinus formation (arrows) due to extranodal extension and
drainage of the deep lymph nodes. (c) A transverse sonogram through
the left paramedian neck showing ring-shaped strong echoes
(arrowheads) with posterior shadowing (arrows) that is compatible
with calcification in the lymph node. SCM: sternocleidomastoid
muscle, T: Thyroid, CCA: Common carotid artery. (d) An axial
sonogram showing a necrotic lymph node infiltrating the SCM
(arrows). Starburst: SCM.

Figure 3. Axial contrast-enhanced CT images showing (a) stage | and
(b) stage Il LAP (arrows). (c) An axial, fat-suppressed T1 weighted
MR image showing stage 1l LAP.

can infect humans through the skin, mucous
membranes, gastrointestinal tract, and the lungs.
There is a seasonal grouping of cases in the summer,
although tularemia may occur at any time of the year,
particularly ~ when  climatological  conditions
facilitate the proliferation of rodents (6). Tularemia
principally targets the lymph nodes, lungs and
pleura, spleen, liver, and kidney (2). The disease has

6 clinical forms in humans (ulceroglandular,
glandular, oculoglandular, oropharyngeal,
pneumonic, and typhoidal) depending on the

infectious route. OT is contracted by the ingestion of
contaminated food or water (2, 7). Symptoms
usually begin 3 to 5 days after inoculation and
include fever, generalized body aches, headache,
chills, and malaise (7). Ulcers may develop in the
mouth along with lymph node enlargement. LAP is
present in 85% of OT and may be an initial or
accompanying sign; sometimes, it is the only
presenting sign. Lymph nodes may become fluctuant
and may develop into an abscess or drain
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Figure 4. (a) Axial contrast-enhanced CT images showing a
hypodense retropharyngeal lesion(arrow). The lesion shows (b)
homogenous hyperintensity on the T2-weighted MR image and (c)
peripheral enhancement on the post-contrast T1-weighted MR image.
(d) The axial, fat-suppressed T2-weighted MR image showing a
homogeneous, moderately hyperintense round mass diagnosed as
tularemic LAP posterior to the right swollen submandibular gland.

Figure 5. A DW MR image shows an oval mass with restricted
diffusion that is (a) hyperintense on a diffusion-weighted image
(arrow, b=1000) and (b) hypointense on the ADC map (arrow),
suaaesting an abscess in a patient with tularemia.

spontaneously. However, they can potentially persist
for many months or even years. Due to the difficulty
in identifying microorganisms in culture, the
diagnosis of OT is mostly based on serological
determinations (6).

In the imaging examination of OT, hypertrophy
is observed in the tonsils, adenoids and lymph nodes.
All lymph node levels can be involved, but LAD is
most commonly found in levels II, Il and VA. The
angles of the mandible and the parotid space are
other common sites of involvement. The treatment
of OT includes intravenous antibiotics with
streptomycin, doxycycline and ciprofloxacin.

Information about the imaging features of
tularemic LAP is scarce. Only two papers in the
literature have reviewed the CT features of OT. No
multimodality imaging tools, including US, MRI
and PET/CT, have been performed for the diagnosis
of OT in those studies.

US is a widely used non-invasive test for the
evaluation of cervical lymphadenopathy. Due to its
non-ionizing nature, sonography is an ideal imaging
tool for the initial assessment of cervical
lymphadenopathy. Homogeneous echotexture can
be observed through sonography in the early phase
of OT LAP. In the late phase, low central echoes are
observed, which suggest necrotic changes. Strong
ring-shaped echoes showing calcifications may also
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be observed after the treatment of LAP. Both round-
and ovoid-shaped nodes with distinct margins may
be seen on sonography. Abnormal nodal shapes may
be observed in patients with extranodal spread of
LAP. Extranodal extension may involve the
subcutaneous fat, an adjacent salivary gland, or the
skin. Doppler ultrasound may reveal hilar
vascularity with low resistance flow indicating
benign etiology.

Figure 6. A coronal PET/CT fusion MIP image showing increased
FDG uptake in the right level 2 (arrow) and right level 111 (arrowhead)
lvmph nodes.

While several molecular mechanisms have been
proposed as the basis for FDG uptake in
inflammatory lesions, the overexpression of the
GLUT-1 subtype in stimulated macrophages,
neutrophils, and lymphocytes is considered the most
likely cause. In addition, 18F-FDG is not a specific
tracer; therefore, it is important to remember that
PET/CT scans may be as difficult to interpret in the
setting of tularemia as they are with other
granulomatous  infections  or  inflammatory
conditions such as tuberculosis, sarcoidosis, fungal
infections, and malignancy.

Both CT and MRI exhibit certain suggestive
imaging features that can adequately define the
extent of OT. Both imaging tools show contrast
enhancement in LAP, either homogenously or
peripherally. A delay in the initiation of appropriate
antibiotic therapy may lead to necrosis, cystic
degeneration and abscess formation in lymph nodes.
Conglomerated and multiloculated masses with low
attenuation centers may exhibit peripheral or septal
enhancement consistent with abscess formation (8).
Oztoprak et al. reported that when proper antibiotic
therapy was delayed 3 weeks, the rate of abscess
formation was 20%, the rate of cyst formation was
40% and necrosis occurred in 60% of the lymph
nodes; conversely, if the delay was greater than 3
weeks, the rate of abscess formation, cyst formation
and the presence of necrosis in the affected lymph
nodes was 70%, 100% and 90%, respectively (4).

The differential diagnosis for the imaging
appearance of tularemic LAP in the head and neck
includes bacterial adenitis, mycobacterial adenitis,
cat-scratch disease, fungal infection, brucellosis,
infected branchial cleft cyst, infected lymphatic
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malformation, treated lymphoma, and other necrotic
neoplasms (9-11). Our data suggest that tularemic
lymph nodes have a similar imaging spectrum with
other infectious diseases, especially with
mycobacterial adenitis. Low-density ring-enhancing
LAP showing rare cutaneous extension,
conglomeration and calcification including in the
upper neck levels and the retropharyngeal space are
observed in both clinical situations. Clinical findings
such as the level of pain associated with LAP can be
used to distinguish tularemic LAP from other
diseases. For instance, while chronic granulomatous
ilinesses such as tuberculosis normally exhibit
painless LAP, other types of acute adenitis are
typically painful.

In this study, we were unable to identify a
particular imaging feature that could reliably
distinguish tularemic LAP from other forms of LAP.
Early diagnosis is essential, because the response to
treatment of OT depends mainly on the stage of the
infection. The most satisfactory response is observed
during the early stages of the infection before
suppuration and drainage have occurred. In the early
stages, the medical treatment with aminoglycosides
(gentamicin, streptomycin), tetracyclines, and
fluorinated quinolones is preferred. Surgery is the
choice of treatment in some stage Il and most stage
111 patients (6).

This study has several limitations, including the
small sample size and the institutional case-selection
bias. In addition, it was impossible to determine the
time interval between contagion and diagnosis in
most of the cases. Thus, we were unable to evaluate
the impact of this time interval on our assessment of
the imaging findings. Finally, our study did not
address the significance of imaging in the diagnosis
of different stages of LAP. It is not known whether
the imaging findings change with the progressive
course of the disease and if so, then at what rate they
progress. Serial imaging could potentially address
these issues.

In conclusion, OT should be included in the
differential diagnosis of unclear cervical LAP that is
unresponsive to antibiotic therapy in the endemic
areas. Imaging features including low-density ring-
enhancing LAP showing rare cutaneous extension,
conglomeration and calcification including in the
upper neck levels and the retropharyngeal space may
suggest the diagnosis of OT.
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Predictive Role of Neutrophil to Lymphocyte Ratio in
Differentiation of Different Thyroid Pathologies

Farkh Tiroid Patolojilerinin Ayriminda Notrofil Lenfosit Oraninin
Prediktif Rolii
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Abstract

The neutrophil/lymphocyte ratio (NLR) and platelete/ lymphocyte
ratio (PLR) is a simple marker of systemic inflamatory response.
The aim of this study was to examine the relationship of NLR and
PLR with thyroid cancer and different benign thyroidal pathologies
such as multi nodular goiter and thyroiditis. 331 patients who
underwent thyroidectomy in general surgery department of our
hospital between 2015 and 2017 were evaluated. Laboratory
findings, demographic characteristics and pathology reports of
patients were retrospectively reviewed. Patients were devided into
four groups according to pathological reports. 241 of 331 patients
were diagnosed with MNG (MNG Group), 17 were thyroiditis (T
group), 49 were thyroid carcinomas (TK Group) and 24 were
thyroid carcinoma with thyroiditis (T-TK Group). Patients were
also devided into two groups according to precence of malignancy
as benign (n=258) and malign (n=73). NLR and PLR values of
groups were compared. 292 (88.2%) of paitents were female and
39 (11.8%) were male with a mean age was 50.52+12.08 years.
There was no statistically significant difference between four
groups in terms of NLR and PLR values (p>0.05). However,
according to presence of malignancy, NLR values of malignant
group was found to be statistically higher than the NLR values of
benign group (p=0.039; p<0.05). There were no difference between
two groups according to PLR values (p>0.05). In our study, there
was no relationship between different thyroid pathologies and NLR
and PLR. There is a need for prospective, randomized, large series
of studies on the subject.

Keywords: Goiter, Neutrophil/Lymphocyte Ratio, Thyroid
Carcinomas

Oz

Nortofil lenfosit oran1 (NLO) ve platelet lenfosit orani (PLO)
sistemik enflamatuar yanitin basit bir gostergesidir ve bazi
hastaliklarda prognostik oldugu gosterilmistir. Bu ¢alisma NLO ve
PLO ile tiroid kanseri ve tiroidin multinodiiler guatr ve tiroidit gibi
diger benign hastaliklar1 arasindaki iliskiyi ortaya koymak amaci
ile gergeklestirildi. Hastanemiz genel cerrahi kliniginde 2015-2017
yillart arasinda tiroidektomi ameliyati olan 331 hasta
degerlendirildi. Hastalarn laboratuar bulgulari, demografik
ozellikleri ve patoloji raporlari geriye doniik olarak incelendi.
Patoloji raporlarina gore hastalar 4 gruba ayrildi. 331 hastanin
241’ine MNG (MNG Grup), 17’sine tiroidit (T Grup), 49’una
tiroid karsinomu (TK Grup), 24’tine ise tiroidit ile birlikte tiroid
karsinomu (T-TK Grup) teshisi konuldu. Hastalar ayrica malignite
varhigina goére gore benign (n=258) ve malign (n=73) olarak 2
gruba ayrildi. Gruplarmm NLO ve PLO degerleri karsilastirildi.
Hastalarin 292si kadin (%88.2), 39’u erkek (%11.8) olup ortalama
yas 50.52+12.08 idi. Dort grup arasinda NLO ve PLO degeri
acisindan istatistiksel olarak anlamli fark saptanmadi (p>0.05).
Bununla birlikte malignite varhgma gore malign grubun NLO
degeri, benign grubun NLO degerine gore istatistiksel olarak
anlaml diizeyde yiiksek saptandi (p=0.039; p<0.05). Malignite
varligina gore gruplarin PLO 6l¢timleri arasinda istatistiksel olarak
anlamli farklilik saptanmadi (p>0.05). Bizim ¢alisgmamizda farkh
tiroid patolojileri ile NLO ve PLO arasinda iliski saptanmadi. Konu
ile ilgili prospektif, randomize genis serili ¢aligmalara ihtiyag
duyulmaktadir.

Anahtar Kelimeler: Guatr, Tiroid Karsinomu, Notrofil/Lenfosit
Orani

Introduction

The thyroid nodule is a common pathology seen
in approximately 4-7% of the adult population (1).
Thyroid nodules may be single or multiple. Although
multinodular goiter (MNG) is known to be a benign
pathology, it has a low risk of malignancy (2).
Recent studies have suggested that the incidence of
malignancy in the patients with MNG approaches
that of the patients with a solitary thyroid nodule
alone (3). Thyroiditis is another commonly seen
pathology of the thyroid gland. There are different
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types of thyroiditis such as lymphocytic thyroiditis,
Hashimoto's thyroiditis, and subacute thyroiditis.
The close association between lymphocytic
thyroiditis and thyroid cancer has been demonstrated
with studies performed (4). Thyroid cancer is the
most common type of cancer of the endocrine
system. A more rapid increase is seen in the
incidence of thyroid cancer compared to the other
types of cancers. Since 1975 to the present time, the
incidence rate of thyroid cancer has increased 3-fold
(5), however, the survival rate is about 97% in the
patients with well-differentiated thyroid cancer (6).

The immune system has an important role in the
control and prevention of progression of many
diseases. In recent vyears, the neutrophil-to-
lymphocyte ratio (NLR) and the platelet-to-
lymphocyte ratio (PLR) obtained by dividing
absolute neutrophil counts and absolute platelet
counts to absolute lymphocyte counts respectively
are used as a marker of the systemic inflammatory
condition and it has been shown that it was
correlated with prognosis in many cardiovascular
diseases and malignancies (7,8).



Mugla Sitki Kogman Universitesi Tip Dergisi 2019;6(1):16-20

Medical Journal of Mugla Sitki Kocman University 2019;6(1):16-20

Orijinal Makale/Original Article
Atak et al.

There is relatively little literature available on the
correlation of NLR with thyroid diseases compared
to other diseases. This study was performed to be
able to demonstrate whether NLR and PLR were
predictive in the discrimination of different thyroid
disorders or not.

Material and Method

Three hundred and thirty-one patients
undergoing thyroid surgery due to nodular goiter,
multinodular goiter, toxic goiter, thyroid carcinoma
or suspected thyroid carcinoma in general surgery
department of our hospital between April 2015 and
March 2017 were evaluated. The surgery and
possible complications were explained to all of the
patients in detail and a written informed consent
form was received from all of them. The study was
planned according to the Declaration of Helsinki.
Routine  laboratory  findings, = demographic
characteristics and pathology reports of the patients
were retrospectively evaluated before surgery.

The patients were divided into 4 groups
according to pathology reports as follows: MNG
Group, Thyroiditis Group (T Group), Thyroid
Carcinoma Group (TC Group), Thyroiditis together
with Thyroid Carcinoma Group (T-TC Group).
Additionally, the patients were divided into 2 groups
as benign (n=258) and malignant (n=73) according
to the presence of malignancy. Serum neutrophil,
lymphocyte, and platelet values were determined
within 15 days before the surgery. NLR was
obtained by dividing absolute neutrophil counts to
absolute lymphocyte counts and PLR was obtained
by dividing absolute platelet counts to absolute
lymphocyte counts. NLR and PLR values of the
groups were compared.

NCSS (Number Cruncher Statistical System)
2007 (Kaysville, Utah, USA) program was used for
the statistical analysis. During the evaluation of the
study data, regarding the comparisons of descriptive
statistical methods (mean, standard deviation,
median, and frequency, ratio, minimum and
maximum) as well as quantitative data, Mann
Whitney U test was used for the intergroup
comparisons of parameters without normal
distribution. The Kruskal-Wallis was used for
comparing three or more groups without normal
distribution. Fisher’s exact test was used for
comparison of qualitative data. Diagnostic screening
tests (sensitivity, specificity, PPV, NPV) and ROC
Curve analysis were used for determination of cut-
off point for the parameters. Significance was
evaluated at a level of p<0.05.

Results
Three hundred and thirty-one patients were

included in the study. Eighty-eight point two percent
of the patients (n=292) were females, 11.8% of them
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(n=39) were males and the mean age was

50.52+12.08 years (Table 1). Unilateral total
thyroidectomy, near-total thyroidectomy and
bilateral total thyroidectomy surgeries, were

performed in 34, 2 and 234 patients, respectively.
According to pathology reports, 241, 7 and 49 of 331
patients were diagnosed with MNG, thyroid
carcinoma, and thyroiditis with thyroid carcinoma.
Among thyroiditis, lymphocytic  thyroiditis,
Hashimoto's thyroiditis, nonspecific thyroiditis, and
subacute thyroiditis were determined in 8 (2.4%), 6
(1.8%), 2 (0.6%) patients, and 1 (0.3%) patient,
respectively. Twenty-nine (8.8%) and 20 (6%) of
forty-nine  patients with thyroid carcinoma
comprised of papillary and follicular carcinoma, and
papillary microcarcinoma (Table 2).

Table 1. Demographic characteristics of patients

Age (year) Gender
Min-Max (Median) Female Male
Mean+SD n % 0 %
24-78 (50)
50.52+12.08 292 882 39 118

Table 2. Distribution of variables related to disease

n %
Operation  Hemithyroidectomy 34 10.3
Near-Total Thyroidectomy 2 0.6
Total Thyroidectomy 295  89.1
Diagnosis ~ Thyroidectomy 17 51
Hashimato Thyroiditis 6 1.8
Lymphocytic Thyroiditis 8 24
Nonspesific Thyroiditis 2 0.6
Subacute Granulomatous 1 0.3
Thyroiditis
Multinodulary Goiter 241 728
Thyroid Carcinoma 49 14.8
Papillary+Foliculary Carcinoma 29 8.8
Papillary Microcarcinoma 20 6.0
Thyroid Carcinoma + 24 7.3
Thyroiditis
PMC + Lymphocytic 7 21
Thyroiditis
PMC + Nonspesific Thyroiditis 2 0.6
TC + Hashimato Thyroiditis 2 0.6
TC + Lymphocytic Thyroiditis 8 2.4
TC+ Nonspesific Thyroiditis 5 15

PMC: Papillary Microcarcinoma, TC: Thyroid Carcinoma

Although the NLR value was determined to be
higher in TC and T-TC groups compared to the other
groups, no statistically significant difference was
found between groups (P=0.169). The PLR value
was determined to be higher in thyroiditis group
compared to the other groups, but no statistically
significant difference was found between groups
regarding the PLR value (p=0.627) (Table 3).
However, according to the presence of malignancy,
the NLR value of malignant group was determined
to be statistically significantly higher compared to
the NLR value of benign group (p=0.039; p<0.05).
No statistically significant difference  was
determined between PLR measurements of groups
according to the presence of malignancy (p>0.05)
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(Table 4). The cut-off point was determined to be
1.77 for NLR according to malignancy. The
sensitivity, specificity, positive predictive value, and
negative predictive value for 1.77 cut-off value of

NLR were 64.38%,
respectively (Table 5).

The area under the curve in ROC curve obtained
and standard error was determined to be 57.9% and
3.6%, respectively (Figure 1).

53.49%, 28.1 and 84.1;

Table 3. Evaluation of NLO and PLO measurements according to diagnosis

Diagnosis Test Value
Nodulary Goitre Thyroiditis Thyroid carcinoma Thyr0|d|t!s+ Thyroid p
carcinoma
n 241 17 49 24
Min-Max } } . N 2.

NLR  (Median) 0.5-4.3 (1.71) 1.05-3.7 (1.76) 1.02-4.7 (1.97) 1.08-3.17 (2.01) %:5.038
Mean=SD 1.88+0.72 1.99+0.68 2.11+0.83 2.00+0.60 °0.169
Min-Max 5 3-286.7 (121.3)  86.4-273.3(121)  49.7-281.3 (118.1) 98.3-179.3 (116.3) x%:1.743

PLR  (Median) : ' : : ' : ' ' ' : : -
Mean+SD 124.12+38.97 140.87+54.34 130.94+47.17 129.70+27.52 °0.627

Table 4. Evaluation of NLR and PLR measurements according to malignancy
Malignancy Test value
Benign Malign
(n=258) (n=73) P
NLR Min-Max(Median) 0.5-4.3(1.71) 1.02-4.7(1.97) Z:-2.067
Mean+SD 1.88+0.71 2.07+0.76 20.039*
PLR Min-Max(Median)  35.3-286.7(121.2)  49.7-281.3(117.3) Z:-0.925
Mean+SD 125.22+:40.24 130.53+41.54 %0.355
Table 5. Diagnostic screening tests for NLO and ROC curve analysis
Diagnostic Scan ROC Curve
Positive Negative 95%
Cut off Sensitivity Specifity Predictive Predictive Area Confidence P
Value Value Interval

NLR  >1.77 64.38 53.49 28.10 84.10 0.579 0.508-0.650 0.039*

statistically significant difference between different
ROC Curve thyroid pathologies regarding the NLR and PLR

o value. Second, we found that the NLR value was
significantly higher in malignant group compared to
the benign group.

- NLR is a simple method obtained from
neutrophil and lymphocyte counts and evaluating
systemic inflammation. Neutrophils are activated

2 oe after injury and destruction of tissues and they
:§ release some enzymes such as acid phosphatase,
s elastase, and myeloperoxidase. Some changes occur

044 in the ratio of circulating lymphocytes during the
systemic  inflammatory  response.  Relative
lymphopenia accompanies neutrophilia. The ratio of

027 these two subgroups is used as an inflammatory
marker in the clinical practice of intensive care unit
(9). NLR was also used for the prediction of

08 % o 2t o 5 development of bacteremia in patients with

1 - Specificity community-acquired infection and it was shown in a

Figure 1. ROC curve. ROC curve showing the sensitivity
and specificity of neutrophil to lymphocyte ratio

Discussion

In our study, we aimed to demonstrate whether
NLR and PLR were predictive of the discrimination
of four different thyroid pathologies or not and we
concluded two results. First, we determined no
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study performed that elevated NLR was more
sensitive than elevated white blood cell counts in
patients with suspected appendicitis (10). NLR is
known to be a predictor of prognosis in also
cardiovascular disease. After the use of relative
lymphopenia as a prognostic factor in coronary
artery disease and chronic heart failure, NLR was
also begun to be used in these diseases. Elevated
NLR was shown to be a marker of poor prognosis in
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patients undergoing cardiovascular intervention. It
has been demonstrated that mortality was increased
in acute coronary syndrome as NLR increased
(10,112).

After a demonstration of the correlation between
cancer and inflammation, systemic inflammatory
markers were begun to be used for the survival of
many cancer types (12). Many studies showed that
NLR has correlated with prognosis in breast,
colorectal, stomach, pancreas, hepatocellular and
renal carcinoma. It is known that neutrophils
increase tumor cell proliferation, angiogenesis, and
distant metastasis and lymphocytes play a crucial
role in the immune response to tumor cells. When
considered from this point of view, it is estimated
that NLR is correlated with prognosis (13,14).

In addition to their primary functions for
providing hemostasis, platelets cause migration of
the cells into the injured region, abundant secretion
of proinflammatory cytokines and consequently
occurrence of a proinflammatory environment in
lesion area by interacting with endothelial cells,
progenitor cells and leukocytes (monocytes,
neutrophils, dendritic cells, T- cells). In recent years,
it has been reported that also mean platelet volume
reflected platelet function and platelet activation
function and it could be an inflammatory marker in
different chronic diseases. Besides, as elevated NLR
also elevated PLR was shown to be associated with
mortality in cardiac diseases (8,15,16). Also, in their
previous study performed in end-stage renal disease
patients, Tiirkmen et al. suggested that PLR showed
a better correlation with proinflammatory cytokines
such as IL-6 and TNF-alpha and therefore PLR was
a better inflammatory marker than NLR (8). The
combination of NLR and PLR was used for
predicting postoperative survival in esophageal
squamous cell carcinoma and this combination was
shown to be associated with tumor length, depth of
invasion, and nodal metastasis (17).

Liu et al. (18) demonstrated that preoperatively
elevated NLR was associated with increased tumor
size and high risk of recurrence in patients with
differentiated thyroid cancer. In a similar study,
Seretis et al. (19) reported that especially elevated
NLR greater than 2.5 was associated with thyroid
cancer.

In our study, NLR was found to be higher in TC
and T-TC groups compared to the other groups, but
the difference was not statistically significant. We
consider that a small number of patients can cause
this result. However, NLR was found to be higher in
the malignant group compared to the benign group.
This may occur due to increased neutrophil count
and/or decreased lymphocyte count. Decreased
lymphocyte count in cancer patients may be
associated with a myelosuppression secondary to
bone marrow suppression or generalized infection.
Neutrophilia may have occurred in response to the
production of ectopic myeloid growth factors which

19

are a part of paraneoplastic syndromes or with a high
degree  of  probability cancer  associated
inflammation developing secondary to tissue injury
and cytokine release (20).

In conclusion, since the gold standard method in
evaluation of thyroid diseases is a histopathological
investigation and NLR is not specific, this test
should not be taken into consideration as a diagnostic
test alone. The NLR value can only provide an idea.
Differently, from the other non-invasive markers,
NLR is a cheap and easily applicable method.
Although NLR has a very limited value in the
diagnosis of thyroid cancer, due to a possible
correlation between systemic inflammatory response
and tumor formation in the thyroid gland, it seems to
be noteworthy to demonstrate the subject more
clearly with prospectively designed studies.

Ethics Committee Approval: Ali Osman Sonmez
Oncology Hospital Local Ethics Committee
Permission was obtained with the letter dated
11/04/2018 and numbered 1.
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Tavsanlarda Horizontal Meniskiis Yirtik Modellerinde Primer ve
Kollajen Skafold ile Iyilesme

Primary and Collagen Supported Scaffold Healing in Rabbit Horizontal
Meniscus Ripped Models
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Oz

Bu c¢alismanin amaci, tavsan modelinde horizontal meniskiis
yirtiklarinin - onariminda  kollajen skafold kullanimi sonrasi
meniskiisiin iyilesme potansiyelini arastirmak ve skafold ile
tamirin primer tamirden daha istiin olup olmadigini gostermektir.
Agirliklan 2.5-3 kg arasinda degisen olgun 21 adet New Zealand
White cinsi erkek tavsanlar her grupta 7 hayvan olacak sekilde 3
esit gruba ayrildi. Medial meniskiis anterior boynuzdan orta
kismma kadar horizontal yirttk modeli yapildi. Calisma
protokoliine uygun olarak, Grup 1 (n=7); kontrol grubu sadece
horizontal meniskiis yirtig1 olan tavsanlardan olusturuldu. Grup 2
(n=7); horizontal meniskiis yirtiga primer tamir yapilirken, Grup 3;
horizontal meniskiis yirtiga kollajen skafold ile tamir yapilanlar idi.
Tim deney hayvanlari 12. haftanin sonunda sakrifiye edildi.
Medial meniskiisiin 1/3 anterior alan1 6l¢iildii. Dokularin histolojik
analizi, ii¢ bilesenden olusan Ishida skoru ile gerceklestirildi. Grup
I'deki meniskiisiin ylizey alani grup II’den (p<0.008) ve grup IlI'ten
(p<0.002) anlamli olarak daha diisiiktii. Grup III’deki dokunun
kalitesi Ishida puanma gére degerlendirildiginde diger gruplardan
anlamli olarak daha yiiksekti (p<0.001). Horizontal meniskiis
yirtiklart gibi avaskiiler bolgelerindeki yirtiklarda skafold ve
benzeri materyaller ile daha iyi iyilesme ve normal anatomik
dokuya yakin islev ve fonksiyonda meniskiis elde edilebilir.
Anahtar Kelimeler: Horizontal Yirtik, Kollajen Skafold, Meniskiis
Tamiri, Primer Tamir, Tavsan

Abstract

The aim of this study is to investigate the potential for
improvement of the collagen scaffold in the repair of horizontal
meniscus tears in the rabbit model. Mature 21 New Zealand white
male rabbits weighing 2.5-3 kg were divided into 3 equal groups,
with 7 animals in each group. The medial meniscus was anteriorly
horizontal torn from the horn to the middle. In accordance with the
study protocol, Group 1 (n=7); only the horizontal meniscus was
tilted in the control group. Group 2 (n=7); horizontal meniscus
rupture primer repair. Group 3; horizontal meniscus were repaired
with a colloidal scaffold. All experimental animals were sacrificed
at the end of the 12th week. 1/3 anterior area of medial meniscus
was measured. Histological analysis of the tissues was performed
with Ishida score consisting of three components. Surface area of
meniscus in group | was significantly lower than group Il
(p<0.008) and group I11 (p<0.002). The quality of the group 11 was
significantly higher than the other groups (p<0.001). In the tears of
the avascular region, such as the horizontal meniscus tears,
scaffolds and similar materials can provide better healing and
meniscal function and function close to normal anatomic tissue.

Keywords: Collagen Scaffold, Horizontal Rupture, Menuscus
Repair, Primary Repair, Rabbit

Giris

Horizontal meniskiis yirtiklart travmatik ve
dejeneratif yapidaki yirtiklardir (1,2). Meniskiis iki
yaprakli hale gelir ve cogunlukla inferiordaki yaprak
daha istikrarsiz ve zayiftir. Bu yirtiklarin tamiri
zordur,  gerceklestirilen  onarimin  mekanik
zorlamalara karsi siitiir yetmezligi olabilir ve buna
bagl kotii iyilesme oranlart bildirilmektedir (3,4).
Horizontal yirtiklarda zayif meniskus yaprak kismi
icin menisektomi Onerilmektedir (5,6). Total
menisektomi sonrasi tibiofemoral temas bdlgesinin
yaklasik %50 oraninda azaldig1 ve temas kuvvetinde
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genel olarak 2-3 Kkat artig sagladigi bildirilmistir (7).
Meniskiis onarimi, meniskis tedavisi igin ilk
segenek olarak diigiiniilmelidir. Bununla birlikte, bu
ameliyat sadece sinirli sayida travmatik meniskiis
yaralanmast i¢in uygundur ve ¢ogu parsiyel
menisektomi ile tedavi edilir (8).

Meniskiisiin avaskiiler yapisi, tamir edilmesi
gereken en Onemli zorluktur. Arnoczky ve ark.
meniskiisiin sadece periferik %10 ile %30'unun
vaskiilarize oldugunu gosterdi (9). Smirl kan akimi
iyilesmenin oniindeki kritik engeldir. Bu nedenle,
arastirmacilar ve Kklinisyenler etkili meniskiis
onarimi  giiclendirme teknikleri bulmak igin
calismaktadirlar. Bu cabalar arasinda biiyiime
faktorleri, kok hiicreler, trombosit agisindan zengin
plazma kullanimi, fibrin pihtilagsmasi ve mekanik
uyaran kullanimi yer alir. Son zamanlarda, sentetik
polimerlerin baz1 preklinik raporlart meniskal
defektlerin onartmini tarif etmistir (10,11) .

Bu calismanin amaci, tavsan modelinde
horizontal meniskils yirtiklarinin  onariminda
kollajen skofoldun iyilesme potansiyelini aragtirmak
ve primer tamirden daha {istiin olabilecegini
gostermektir.
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Gerec ve Yontem

Bu calismaya Kirikkale Universitesi hayvan
deneyleri yerel etik kurulu onay1 alindiktan sonra
basland1 (25.02.2015 karar no:15/02). Bu ¢alisma
laboratuvar hayvanlarinin  kullanimi ve bakimi
yonergelerine uygun olarak Kirikkale iiniversitesi
hayvan laboratuvar yapildi. Agirliklart 2.5-3 kg
arasinda degisen olgun 21 adet New Zealand White
cinsi erkek tavsanlar her grupta 7 hayvan olacak
sekilde rastgele secimle 3 esit gruba ayrildi.

Cerrahi yontem: Cerrahi iglem oOncesi genel
anestezi i¢in tavsanlarin sag uyluk bdlgelerine
intramiiskiiler olarak 50 mg/kg ketamine HCL
enjeksiyonu ve takiben 5 mg/kg xylazine HCL ve 0.3
mg/kg ketamine HCI ile idame doz uygulandi.
Tavsanlarin sag bacaklar tras edilip, %10 Povidine
Iyot ile temizlendi ve steril olarak ortiildii. Sag diz
medial parapatellar insizyonla girilip patella laterale
disloke  edildikten sonra medial meniskiis
anteriorundan serbestlestirildi. Medial meniskiis
anterior boynuzdan orta kismina kadar horizontal
yirttk modeli yapildi. Caligma protokoliine uygun
olarak, Grup | (n=7); kontrol grubu sadece
horizontal meniskiis yirtig1 yapildi (Resim 1). Grup
Il (n=7); horizontal meniskiis yirtig1 primer tamir
edilen tavsanlardan olusturuldu (Resim 2). Grup IlI;
horizontal meniskiis yirtig1 kollojen skafold (CMI;
Ivy Sports Medicine, Grafeling, Almanya) ile tamir
yapilanlar idi (Resim 3a, Resim 3b). Daha sonra
meniskus 6n boynuzu tibial kisma siitiire edildi.
Siitiirasyonlar i¢in Polibutilat kapli polyester (4.0)
kullanildi. Patella rediikte edildi ve anatomik katlar
siitiire edildi. Tiim deney hayvanlar1 12. Haftanin
sonunda yiiksek doz ketamin kullanilarak sakrifiye
edildi.

Morfolojik ve Histolojik Analiz: Meniskiistin
biyiikliigiinii degerlendirmek i¢in dijital kompakt
kameranin (COOLPIX P310; Nikon Corporation,
Tokyo, Japonya) makroskopik olgegi kullanildi.
Medial meniskiisiin 1/3 anterior yiizey alanm dl¢iildii.
Medial meniskiis dizden ¢ikarildiktan sonra, anterior

Resim 1. Horizontal meniskus yirtig1 (kontrol grubu)
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Resim 2. Primer tamir edilmis horizontal meniskus y1rtig1
(Grup 11)

Resim 3. a: Kollejen skafold ile tamir edilmig horizontal
meniskus yirtig1. b: Kollejen meniskus skafoldu ile tamir
edilmis horizontal meniskus yirtig1 (Grup 1)
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kisstm ayrildi. Meniskiis %10 formaldehit notr
tampon ile sabitlendi ve iki hafta boyunca % 10
formik asit icinde dekalsifiye edildi. Parafine
gomiilii numuneler 5 mm kesildi. Safranin-O / Fast
Green ile boyandi ve son olarak agik penetrasyon
icin tekrar ksilen igine yerlestirildi. Dokularin
histolojik analizi, {i¢ bilesenden olusan Ishida skoru
(12) ile gerceklestirildi; doku baglanmasi,
fibrokondrositlerin varligi ve Safranin-O boyama
(aralik 0-6; daha yiiksek skor daha iyi rejenerasyon
gosterir). Gruplara ayrilan ornekler alan ve Ishida
skoru ile iki ortopedi cerrah1 ve bir patolog
tarafindan degerlendirildi.

Istatistiksel analiz: Veriler, 1-yollu varyans
analizi  (ANOVA) ve Student-Newman-Keuls
yontemi  kullanilarak  belirlenen  ¢oklu  ikili
karsilastirmalarla istatistiksel olarak analiz edildi. P
degerleri 0.05 den kiigiik istatistiksel olarak anlamli
kabul edildi.

Bulgular

Morfolojik analizlerde, Grup I'de meniskiisiin
anterior kismu posteriordan one dogru kiicildigii
tespit edildi. Grup I1'de meniskiisiin anterior kismini
gevreleyen sinovit gozlendi ve meniskus dokusunun
grup | gore daha az hacime sahip oldugu goriildii.
Grup III'de meniskiis dokusu normal meniskiis
dokusuna yakin hacimde idi. Grup I'deki
meniskiisiin yiizey alan1 grup II’den (p<0.008) ve
grup II'ten (p <0.002) anlamli olarak daha distiktii.

Histolojik degerlendirmeler sonucu, Grup I'de
(horizontal meniskiis yirtig1 tamir edilmeyenlerde)
meniskiis dokusunun her iki tarafinda ¢ok miktarda
fibrosit bulundu. Yirtik ¢evre doku ile baglanmis idi
ve dejenerasyon dokusunda birgok fibrosit bulundu,
ancak matriks Safranin-O ile boyanmasi iyi degildi.
Grup II’de boyanma grup I den iyi idi. Grup III’de,
defekt ¢evre meniskiisiin her iki tarafiyla birlesmis
tespit edildi ve birgok fibrokondrosit bulundu ve
Safranin-O ile kuvvetli bir sekilde boyandi. III.
Gruptaki dokunun kalitesi Ishida puanina gore
degerlendirildiginde diger gruplardan anlamli olarak
daha yiiksekti (p <0.001) .

Tartisma

Bu caligmanin sonucunda, kollajen skafold ile
tedavi edilen meniskiis yirtiklariin  daha iyi
histolojik iyilesme gosterdigi tespit edildi. Ayrica,
skafoldlar ile yapilacak tamirlerde tek adimh
ameliyatin avantajina ek olarak normal anatomik
yapt ve hacime sahip meniskiis dokusu elde
edilebilir.

Meniskiisiin birincil gorevi diz arasinda yiik
tasima ve aktarimidir. Dize binen kompresif
yiiklenmelerin ekstansiyonda %50’si, 90 derece
fleksiyonda %90°n1 meniskiisler araciligi ile aktarilir
(13). Meniskiisler diz stabilitesinde énemli bir rol
oynamaktadir. Meniskiisler birbirlerine uyumsuz
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olan femur kondilleri ile tibia platosu arasinda
uyumu saglarlar ve On capraz bag eksikliginde
ikincil stabilizatér olarak hareket eder (14).
Meniskiisler dizde siirtiinme katsayisini azaltirlar ve
yaglama fonksiyonlar1 vardir (15). Horizontal
meniskiis yirtiklarinin tedavisi i¢in menisektomi en
¢ok uygulanan yontemdir (5). Bununla birlikte,
meniskiis kenarinin kalinlig1 ve genisligi korunmasi
orijinal sekline uygun meniskiis islevini korumak ve
osteoartrit riskini azalti§i icin meniskiis onarimi
onemlidir. Meniskiis tamiri, Ozellikle aktivitesi
yiiksek seviyede olan ve erkenden ise donmek
isteyen hastalarda tercih edilmektedir (16-18).
Horizontal meniskiis yirtiklarinda iyi tamir sonuglar1
bildiren ¢aligmalarda mevcuttur (19-23).

Diz meniskiisiiniin 6nemi agiktir. Meniskiis
tedavisi rezeksiyondan tamire kadar degisik tedavi
seceneklerini igerir. Ozellikle vaskiiler anatomi, bu
yapinin onarimi  zorlastirir.  BOylece  onarimi
arttirmak  i¢in  bir takim cerrahi teknikler
gelistirilmistir. Fibrin piht1 meniskiis iyilesmesi i¢in
yararli bir uygulama olabilir. Fibrin pihtinin ige
yartyabilmesi i¢in dizin uzun siire hareketsiz kalmasi
gerekebilir (24). Raspalama ve trefinasyon gibi
mekanik yardimer maddeler, neovaskiilarizasyonu
ve iyilesme yanitini uyarabilir, ancak meniskiis
izerinde, biyomekanik islevin sonugta meydana
gelen bozulma ile zararli yapisal etkileri olabilir.
Biiyiime faktorlerinin uygulanmast, sinirli bir ¢eviri
verisi ile sinirl bir aragtirma alant olmaya devam
etmektedir (25). Vaskiiler endotelyal kaynakli
bliyime faktorii gibi anjiyogenik bir faktor
iyilesmeyi artirma potansiyeline sahip gibi
goriinmekle birlikte, yakin zamanda yapilan bir
calismada VEGF (vaskiiler endotelyal biiyiime
faktorii) ile tamir edilen bir koyun meniskiis yirtig
modelinde vaskiiler indiiksiyon veya meniskiis
iyilesmesi tlizerinde herhangi bir anlamli etki
gosterilememistir (26). Bir ¢alismada, PRP (Plasma
rich platelet)'nin meniskiis iyilesmesi iizerine in vitro
ve in vivo olarak pozitif bir etkisi oldugunu one
stiren molekiiler ve histolojik veriler bildirilmistir
(27).

Horizontal meniskus yirtiklar1 avaskiiler kabul
edildigi icin iyilesmesini arttirmak ve uyarmak icin
gelistirilen cerrahi teknikler vardir. Bunlar mekanik
abrazyon, FCDS (fibrin clot delivery sistem)
(28,24), augmentasyon (29), fibroblast bilyiime
faktorii 2 igeren jelatin hidrojeller (30), BMST
(kemik iligi uyarici teknik) (21) ve biyolojij artirma
(31) gibi ¢esitli meniskils tamiri materyalleri
meniskiis dokusunun neovaskiilarizasyonu igin
denenmistir. Ahin ve arkadaslari horizontal
meniskiis  yirtiklar1  onariminda  kemik iligi
stimulasyonu yaparak avaskiiler ve dejenere
yirtiklarin tedavisinde alternatif bir tedavi metodu
onermekte ve iyi sonuglarini bildirmektedirler (21).
Horizontal yirtiklarin cogunda meniskiis iyilesse bile
hacminde azalma goriilmektedir ve secilmis
hastalarda meniskiisiin normal hacmini koruyucu
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augmentasyon teknikleri (skafold ile) gelistirilmesi
gerekebilir. Bizim ¢alismamizda skafold ile yapilan
augmentasyonun tamirlerde daha iyi hacim ve
histopatolojik iyilesmeye sahip oldugu tespit edildi.
Su anda meniskiis i¢in iki tip hiicresiz skafold
bulunmaktadir. Bunlardan biri hayvan tip I kollajeni
(CMI; vy Sports Medicine, Grafeling, Almanya)
iken digeri poliiiretandan (Actifit; Orteq, Londra,
Ingiltere) yapilmistir. Her ikisinin de iyi klinik
sonuglar  verdigi bildirilmigtir  (32,33). CMI
iskeleleri basarili uzun vadeli sonuglar ile giivenli
gibi goriinmektedir (34,35). Ancak, cerrahi
miidahale ve implantasyon sirasinda dikis i¢in doku
mukavemeti ile ilgili bazi sorunlar bildirilmektedir.
Bizim ¢alismamizda da CMI skafoldu kullanilmistir.
Calismamiz sonucunda normal tamire gore daha iyi
iyilesme tespit edildi. Actifit, artroskopik tedavide
iyi klinik sonuclar ile daha iyi bir mukavemet
saglayabilir (32), ancak degradasyon siiresi ile ilgili
hala sorunlar vardir (36). Henning ve ark onarilmis
bolgeyi kaplamak i¢in bir fasya kilifinin
kullaniminin ~ karmasik  meniskiis  yirtiklarinin
iyilesme oranlarini iyilestirdigi gosterilmistir (37).

Bizim ¢alismamizda CMI skafoldun
degradasyonunda herhangi bir sorun yoktu. Bu
Meniskiis  skafoldunun tamirde kullanilmasi,

meniskdiisiin anatomik yapisimnin korunmasi igin
kullanilabilir.

Sonug olarak, horizontal meniskiis yirtiklar: gibi
avaskiiler bolgelerindeki yirtiklarda skafold ve
benzeri materyaller ile daha iyi iyilesme, normal
anatomik dokuya yakin islev ve fonksiyonda
meniskiis elde edilebilir. Bununla beraber yeni
meniskiis tamir tekniklerin gelistirilmesi ve
meniskisiin - biyolojik  ortamimin iyilestirilme
gabalar1 gelecekte daha iyi tedavi segenekleri
sunabilir.

Etik Kurul Onayi: Kirikkale Universitesi
Hayvan Deneyleri Yerel Etik Kurulu’ndan
25.02.2015 tarih ve 15/02 no ile onay alinmustir.
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Abstract

In this study, we aimed to assess the effect of N-acetylcysteine on
fibrosis, atrophy and oxidative stress with chronic pancreatitis in
an animal model. Chronic pancreatitis is stimulated by injection of
0.4 ml, 2% trinitrobenzene sulfanic acid (TNBS) into major
pancreatic ducts of the rats. 60 Sprague-Dawley rats were
randomized into four group; Group | (n=15): saline (control), Grup
Il (n=15): fibrosis + N-acetylcysteine (NAC), Grup Il (n=15):
fibrosis (TNBS), Grup 1V: ethanol. At the end of the 8th week, all
rats were sacrificed, and rat pancreatic tissues, oxidative stress
markers and progression of fibrosis and atrophy were examined.
superoxide dismutase (SOD) and glutation peroxidase (GSH-Px)
activities were significantly higher with respect to TNBS group
(respectively  p<0.001 and p<0.001); whereas tissue
malondialdehyde (MDA) levels were found significantly lower in
NAC group (p<0.001). Histopathological analysis of the tissues
revealed that histopathological score of NAC group was
significantly lower than TNBS group (p<0.003), and was found a
significant relation between increase in oxidative stress and
histopathological score (histopathological score/MDA: p<0.03,
SOD: p<0.04, GSH-Px: p<0,02). In conclusion, administration of
NAC decreases oxidative stress in chronic pancreatitis and has
beneficial effects on fibrosis and atrophy.

Keywords: Animal Model, Experimental Chronic Pancreatitis,
Fibrosis, N-Acetylcysteine

Oz

Bu c¢aligmada, N-asetilsisteinin, kronik pankreatit hayvan
modelinde fibrozis, atrofi ve oksidatif stres iizerindeki etkisini
degerlendirmeyi amagladik. Kronik pankreatit, ratlarin ana
pankreatik kanallarina 0.4 ml, %2’lik trinitrobenzen siilfanik asit
(TNBS) enjeksiyonu ile uyarilir. 60 Sprague-Dawley sigani dort
gruba randomize edildi; Grup | (n= 15): salin (sham), Grup Il (n=
15): fibrozis + N-asetilsistein (NAC), Grup Il (n= 15): fibrozis
(TNBS), Grup IV: etanol. 8. haftanin sonunda tiim ratlar sakrefiye
edildi ve pankreatik dokular, oksidatif stres belirtecleri, fibrozis ve
atrofi  progresyonlart incelendi. NAC grubunda doku
malondialdehid (MDA) diizeyleri anlamli olarak diisiik bulunurken
(p <0.001); siiperoksit dismutaz (SOD) ve glutation peroksidaz
(GSH-Px) aktiviteleri TNBS grubuna gore anlamli olarak yiiksek
bulundu (swrastyla p <0.001 ve p <0.001). Dokulardaki
histopatolojik incelemede NAC grubunun histopatolojik skorunun
TNBS grubundan anlamli derecede diisik oldugu izlenirken
(p<0.003) oksidatif stres ile histopatolojik skordaki artig arasinda
anlamli bir iliski oldugu saptandi (histopatolojik skor/MDA:
p<0.03, SOD: p<0.04, GSH-Px: p<0.02). Sonug olarak, NAC
uygulamasi kronik pankreatitte oksidatif stresi azaltmakta olup
fibrozis ve atrofi tizerinde yararli etkilere sahiptir.

Anahtar Kelimeler: Deneysel Kronik Pankreatit, Fibrozis,
Hayvan Modeli, N-Asetilsistein

Introduction

Chronic pancreatitis is a clinical condition
characterized by irreversible exocrine and endocrine
dysfunction resulting from progressive destruction
as a result of persistent inflammation caused by
various etiologies (1). The underlying histological
findings independently of the underlying cause are
defined as loss of acinar cells, inability of
differentiation of acinar cells to tubul complexes,
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infiltration of immunocytes, degeneration of
pancreatic nerves and irregular parenchymal fibrosis
(2). Acute and chronic pancreatitis are separated by
pathophysiological mechanisms. Whether recurrent
acute pancreatitis attacks always lead to chronic
pancreatitis is still controversial (3). Numerous
growth factors, cytokines and chemokines have been
shown to participate in the mechanism of chronic
pancreatitis with their autocrine and paracrine effects
such as local inflammation and collagen production.
Functional and mechanical causes to initiate a
number of events that lead to chronic inflammation
and repair processes those mainly controlled by
epidermal growth factor (EGF), platelet derived
growth factor-beta (PDGF-B), transforming growth
factor (TGF), tumor necrosis factor — alpha (TNF-a)
and interleukin (IL) 1.6 and 10 activin-A, monocyte
chemoattractant protein-1 (MCAP-1) and the renin
angiotensin  system. However, the primary
mechanism of damage may vary depending on
etiology (4-11).

Oxidative stress not only contributes to cell and
tissue damage in acute pancreatitis but also
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participates in mechanism of chronic pancreatitis.
For this reason, the effects of antioxidant treatment
on chronic pancreatitis were studied by various
researchers (12). There are no enough data that
reactive oxygen species trigger the collagen
accumulation in pancreas. However, molecules
associated with oxidative stress and lipid
peroxidation products, which are clearly associated
with inflammation, are among the key players in the
persistence of pathophysiological events leading to
chronic pancreatitis fibrosis. After prolonged
oxidative damage, natural antioxidant defense
systems placed in the pancreas become insufficient
to prevent damage and therefore antioxidant
supplementation may reduce the development and
degree of fibrosis, which is indicative of exocrine
and endocrine pancreatic insufficiency.

N-acetyl cysteine (NAC) is a sulphydryl (SH)
group source, SH group is required for defense
system against reactive oxygen products. The major
effect of NAC reduces the effects of oxidative stress
(13, 14) and has been shown that especially when
administered early, improving the experimental
acute pancreatitis disease parameters (15-16).
Choudhury et al. used bacterial lipopolysaccharide
(LPS) to generate a chronic systemic inflammatory
state in an experimental mice model that resulted
with pancreatic cell injury and increased collagen
content as indicative of fibrosis. They showed in
presence of NAC, cell death was decreased in
cultured isolated primary pancreatic cells with LPS
(17).

This study, conducted with an animal model, was
carried out with the aim of investigating whether
NAC, a potent antioxidant, had the healing effects on
chronic pancreatitis fibrogenesis.

Material and Method

Experimental Animals: 60 male Sprague Dawley
rats weighing 240-270 gr were used in the study. Pre
and post-surgical care of the rats, preparing the
sterilized operating room conditions were carried out
in cooperation with the surgical specialist
veterinarians, anesthesia technician and technical
personnel.

Working groups: 60 rats were randomized into
four groups (n=15).

Group-1 was the control group (sham) (n=15);
0.4 ml saline was infused into rat pancreatic duct.
Group-11 was pancreatic fibrosis + NAC treatment
group (n=15); 0.4 ml of 2% trinitrobenzene
sulphonic acid (TNBS) — in phosphate buffered
saline (PBS) + 10% ethanol was injected into the rat
pancreatic duct. Group-I1l was pancreatic fibrosis
group (n=15); 0.4 ml of 2% TNBS-PBS + 10%
ethanol was infused into the rat pancreatic duct.
Group-1V was ethanol group (n=15); 0.4 ml of 10%
ethanol was infused into the rat pancreatic duct.
After 4 weeks from induction, for NAC treatment
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group 50 mg/kg/day NAC, for pancreatic fibrosis
and ethanol group 10 ml/kg/day saline was
administered intraperitoneally.

All rats were sacrificed at the end of 8 weeks.
During this period, all rats were followed up with
weekly weight gain.

Pancreatic fibrosis induction was achieved in
male Sprague-Dawley rats by modifying the model
described by Puig-Divi et al. (18, 19). Rats were
subjected to anesthesia induction in sterile operating
room conditions and at room temperature not
causing hypothermia. The abdomen was opened
with cutaneous and subcutaneous incision and the
duodenum was taken out of the abdomen, then
pancreatic duct was cannulated. The pancreatic
biliary tract was closed with vascular microclemps
to prevent the passage of the applied medication to
the biliary system.

Pancreatic fibrosis induction was achieved by
infusion of 2% TNBS-FTS (pH: 8) dissolved in 0.4
ml of 10% ethanol for approximately 60 min to avoid
intracavitary pressure increase with slow infusion of
this catheter. Pancreatic fibrosis induction was
achieved by infusion of 2% TNBS-PBS (pH: 8)
dissolved in 04 ml of 10% ethanol for
approximately 60 minutes to avoid intracavitary
pressure increase.

TNBS behaves as a hapten and reacts with lysine
residues to produce an immunological response to
the tissue. However, it also has direct toxic effects
through superoxide and hydrogen peroxide radicals.
The most important feature of acute inflammation
created by TNBS is having ability to transform
chronic inflammatory process (19).

After the induction, the pancreatic duct catheter
and then, the vascular microclemp were pulled and
final checks were performed and the sac was closed
with 3.0 silk suture material. Rats were not given
food or beverages for 24 hours postoperatively and
were then placed in cages to allow free nutrition and
fluid intake. The average time required for formation
of chronic pancreatitis fibrosis by using TNBS
administration into the pancreatic duct is
approximately four weeks.

All rats were sacrificed eight weeks after
induction. Gas and solid anesthesia were applied to
the rats in preparation for sacrification. Anesthetized
rats were sacrificed by administering anesthetic at
lethal doses. Rats abdomen was reopened with
anterior incision and pancreatic tissue specimens
were taken as dry specimen for oxidative stress
parameters study and into 10% formaldehyde for
histopathological examination. All the samples were
stored at -80 C.

In order to determine the oxidative stress status
in the pancreatic tissue, MDA levels, GSH-Px and
SOD enzyme activities which are known as indirect
oxidative stress markers; were measured. Tissue
MDA levels were expressed in nmol/gr, GSH-Px and
SOD enzyme activities in U/gr (20, 21).
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Sections from paraffin blocks prepared from
pancreatic tissue specimens were taken with a
microtome.  Sections  were  stained  with
haemotoxylen-eosin (H-E), Masson's trichrome (for
the purpose of demonstrating fibrosis) and
immunohistochemical a-SMA stains (to
demonstrate active stellate cells) (18). The sections
were reviewed by an expert and experienced
pathologist and clinician blindly. Every sample from
each rat was evaluated twice at different times. A
histopathological scoring system was prepared for
statistical comparison between the groups, and the
tissue samples prepared were scored according to
this system (Table 1).

Table 1. Histopathological scoring of pancreatic
tissue samples.

Focal Mild Evident

Pericellular 1 2 3
Fibrosis

Interlobular 3 5 7

Sublobular 1 3 5
Atrophy

Lobular 3 5 7
Collagen 1 2 3

All of the statistical calculations were done with
a package program with the help of microprocessor.
In all statistical calculations, the alpha degree of
freedom was assumed to be 0.05. p values less than
0.05 were considered as significant. Kruskal Wallis
test was used in order to compare differences etween
groups Mann-Whitney U and to compare more than
two groups.

Results

All rats were monitored for eight weeks as two
rats in a cage free for fluid and nutrient uptake. NAC
was administered intraperitoneally to the treatment
group at a daily dose of 50 mg/kg. In the other
groups, sterile saline was injected into the
peritoneum at a dose of 10 ml/kg every day. During
the study period, two rat died as one in fibrosis and
one in ethanol groups between 4-8 weeks.

Rats' weight follow-ups were done weekly.
Weight loss in fibrosis and ethanol groups were
significantly higher than the control group (fibrosis
group p<0.002, ethanol group, p<0.003). In the
saline and NAC group rats, while weight loss was
observed within the first four weeks, in NAC group
weight gain began to occur from the fourth week
onwards. (NAC p>0.05, Saline p>0.05) (Figure 1).

Tissue MDA levels, SOD and GSH-Px enzyme
activities were used as oxidative stress parameters.
Tissue MDA level was measured in nmol/gr wet
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tissue, SOD and GSH-Px enzyme activities in U/gr
wet tissue. (Table 2). In the subgroup analysis, tissue
MDA levels were found to be significantly lower in
the NAC group than in the pancreatic fibrosis
(TNBS) group (p<0.001). SOD and GSH-Px enzyme
activities in the pancreas tissue were significantly
higher in the NAC group when compared to the
pancreatic fibrosis group (p<0.001, p<0.001) (Table
3).

-

Weekly weight changes of rats

TIME (week)

s =8 Saline i HAC gy Fibrosis  —@— Ethanol

Figure 1. Weekly weight changes of rats. [Fibrosis and
ethanol groups have statistically significant weight loss
compared to baseline. (Fibrosis p <0.002, ethanol p <0.003).

Table 2. Comparison of oxidative stress markers
between groups.

Subgroup

Analysis Values P

Fibrosis / Saline  37.6+0.8 / 4.3+0.2

(nm%r) Fibrosis/NAC*  37.6:0.8/ 15.73+0.3* 0 001
NAC/Saline  15.73+0.3/4.320.2
GSH-Px Fibrosis / Saline  57.1+2.3 /159.9+2.4
(Ufgr) Fibrosis /NAC*  57.1£2.3/185.31.8*  *p<0.001
NAC/Saline  185.3+1.8/159.9+2.4
S0D Fibrosis / Saline  272.5+7.8 / 593.0+£11.8 .
(Ulgry  Fibrosis/NAC*  272.57.8 / 381255 p<0.001

NAC / Saline 381+5.5/593.0+11.8

Table 3. Histopathological pathology scores.

Saline NAC Fibrosis Ethanol
Pericellular
Fibrosis 0.6+0.1 0.3+0.2 1.1£0.2 0.8+0.2
Interlobular
Fibrosis 0.4+0.3 1.0+0.3 1.6+0.5 1.7+0.6
Collagen 1.0+0.1 0.9+0.2 1.5+0.2 1.6+0.3
Sublobular
Atrophy 0.5+0.2 0.6+0.4 0.8+0.1 0.6+0.2
Lobular
Atrophy 1.5+0.1 1.4+0.2 2.140.4 1.7+0.7
Mean score 0.8+0.2 0.8+0.3 1.4+0.3 1.3£0.4

We performed review and evaluations of
pancreatic tissues in light microscopy with
hematoxylin-eosin (HE), Masson's trichrome (MT)
and a-SMA staining techniques (Figure 2.a).

Histopathological examination of the rats
randomized to fibrosis and alcohol group showed
significant; interstitial edema, inflammatory cell
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infiltration, aciner cell degradation, inter-
/intralobular fibrosis and fatty degeneration were
observed  (Figure 2.b and 2.c). Basic
histopathological findings in all experimental groups
were lobular and sublobular localized segmental
glandular atrophy, mononuclear inflammatory cell
infiltration accompanied with pericellular and
intralobular fibrosis. (Figure 2.c, 2.d, 2.e).

In the induction group with TNBS
administration, fibrosis developed at advanced level
after eight weeks. However, it was noted that the
development of fibrosis in the group that started
NAC application four weeks after induction was
regressed.  Severe sublobular and lobular
involvement was demonstrated by using Masson's
trichrome (Figure 2.f, 2.g, 2.h).

(N A A N >
4 N o e oyt e
R\ Qe SRR

P e \ %
e g‘,.'/ vant

Figure 2. Histopathological findings.

2.a. Normal rat pancreatic tissue (Masson Trichrome x 200),
2.b. Preserved asine groups and sublobular atrophy
(HEX100),

2.c. Diffuse sublobular atrophy (Masson Trichrome, x100),
2.d. Atrophic areas (Masson Trichrome, x100) with
protected acinary clusters in pancreatic lobul,

2.e. Lobular atrophy and pericellular fibrosis (Masson
Trichrome, x200),

2.f. Interlobular fibrosis and focal acinar atrophy (NAC
group, Masson Trichrome, x100),

2.g. Lobular atrophy and pericellular fibrosis (NAC group,
Masson Trichrome, x200),

2.h. Periacinar localized pancreatic stellate cells (A, a-SMA
x200 B, a-SMA X 400)

The pathology scores obtained after examining
pancreatic tissues according to the histopathological
evaluation chart shown in Table 3 (Table 3). In all
the parameters evaluated, the height in the fibrosis
and ethanol groups was remarkable. Compared with
the fibrosis group; improvement in
pericellular/interlobular ~ fibrosis and collagen
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accumulation was significant in the NAC group
(p<0.005, p<0.005, p<0.008, respectively). When
compared with the ethanol group, improvement in
pericellular fibrosis was statistically significant in
the NAC group (p<0.001).

In the analysis of subgroups of total pathology
scores; The histopathological evaluation score of the
NAC group was found to be statistically
significantly lower than the fibrosis group
(p<0.003). In addition, statistical comparison of
pathological scores with oxidative stress parameters
including all groups; (Pathology score / MDA:
p<0.03, SOD: p<0.04, GSH-Px: p <0.02) (Figures 3
and 4) were found to be significantly related to the
increase in tissue oxidative stress and high pathology
score.

MEAN PATHOLOGY SCORES

240,003 F=05%
f 1

NAC  Fibrosis Ethanol
GROUPS A

Figure 3. Histopathological fibrosis scores (Fibrosis/NAC;
pericellular fibrosis p<0.005, interlobular fibrosis p<0.005,
collagen p<0.008).

-
HISTOPATHOLOGIC FIBROSIS SCORES
1,8
1,6
1,4
1,2
1
0,8
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Figure 4. Histopathological evaluation mean pathology
scores (Fibrosiss/NAC p<0.003, Fibrosis/Saline p<0.002,
Fibrosis/Ethanol p>0.05).

Discussion

The idea that oxidative stress played a role in the
pathogenesis of chronic pancreatitis was first
described by Braganza et al. Long-term studies have
reached conclusions that support this theory (22-26).

As a result of our study, a significant correlation
was found between oxidative stress and pathology
scores obtained from pancreatic tissue. This
relationship suggests that super oxide radicals (SOR)
are effective during the chronic pancreatitis process.
These findings are consistent with other studies in
the literature (23, 25, 27). Increased oxidative stress
due to various etiologic factors not only causes
pancreatitis, but it also continues affecting the
disease process. The role of increased tissue SOR in
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organ damage and fibrosis has led to the search for
new therapeutic approaches. In an experimental
study of rat model developed by Heras et al., chronic
pancreatitis was developed with serulein and
cyclosporin administration and the combination of
methionine, beta-carotene, vitamin C, vitamin E and
organic selenium were used for the purpose of
treatment. Ultimately, antioxidant complex has been
shown to reduce collagen accumulation (28). Mas et
al. have constructed an experimental rat model using
TNBS. They used taurine as treatment, a potent
antioxidant, and found reduction in oxidative stress
and statistically significant improvements in fibrosis
and atrophy compared to the group without
treatment (29). Interestingly, although there was a
decrease in oxidative stress markers, there was no
improvement in apoptosis and fibrosis with the use
of Rapamycin, an mTOR inhibitor, in the chronic
pancreatitis model of Ozturk and colleagues using
TNBS (30).

By activating the nuclear transcription factor NF-
kB, SOR regulates the gene expression of
inflammatory cytokines such as TNF-a in acinar and
stellate cells. TNF-a causes stellate cell proliferation
and collagen synthesis (31-32). Blocking TNF-a
increases survival in the pancreatitis process and
reduces chronicity and sequelae (33, 34). Since
increased oxidative stress in the tissue is present in
all stages of pancreatitis process and is elevated
during disease progression, successful results have
been obtained with the studies hypothesing that if
oxidative stress can be suppressed by an antioxidant
therapy, NF-kB activation and TNF-o expression
may be inhibited. Antioxidant therapy can prevent
NF-kB activation in pancreatic stellate cells, aciner
cells and neutrophils (17, 35-39).

The great majority of the studies done in the
literature are about acute pancreatitis. In these
studies, NAC is preferred to be used in combination
therapy. There are no studies that test the NAC's
ability to inhibit the development of chronic
pancreatitis alone. So far, the antioxidant properties
of NAC have been studied in other organs such as
the liver and kidney.

NAC is a thiol compound and a reduced GSH
source. The sulfhydryl compound can reduce
intracellular cystine to cysteine, stimulate GSH
synthesis, increase the glutathione-S-transferase
activity and detoxification, and interact directly with
SOR. SH is required for defense against SOR. So,
NAC is also involved in the reduction of hydroxyl
radicals and hydrogen peroxide (13, 17, 40-42).

In 1998, Gukovsky et al. indicated that in
serulein induced rat acute pancreatitis, NAC
treatment improved pancreatitis parameters by
preventing NF-xB activation. In the same study,
NAC also inhibited trypsin activation and IL-6
MRNA expression (146). Since 2000, the use of
acute pancreatitis NAC has begun to be widely
accepted due to the positive effects on oxidative
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stress and has been widely used as a single and / or
combined study. Majority of these studies proved
that NAC showed its protective and preventive
effects by inhibiting NF- kB activation (16, 43-49).

After a series of experimental studies Sevillano
et al. concluded that NAC treatment in early course
of acute pancreatitis prevents associated
pathological mechanisms in aciner, restores atrophy
by protecting the aciner cell cycle, increases
antioxidant defenses in acinar cells and reduces
damages caused by pancreatitis (15, 50, 51).

Although studies with NAC in acute pancreatitis
have provided definitive evidence of the benefits,
there is no in vivo chronic pancreatitis study in the
literature. Main targets were pancreatic stellate cells
(PSC) and NF-«B in in vitro studies (17). In the cell
culture medium Asaumi et al. studied PSC exposed
to the pressure and concluded that SOR also plays a
key role in pressure dependent PSC activation and
extracellular matrix production, and antioxidants
such as NAC can be effective against pancreatic
fibrosis development (52).

In our study, oxidative stress parameters
improved with NAC treatment, and pathology scores
were correlated with this improvement. Using NAC
with proven acute pancreatitis activity in chronic
pancreatic rats, strengthens the antioxidant defense
against SOR which are still active during the disease
course through the SH group, and inhibits the
inflammatory response by reducing NF-xB
activation. On the other hand, today we know that
PSCs are the primary cells that play a role in the
development of chronic pancreatitis fibrosis. By
being activated via NF-xB, PSCs synthase the
extracellular matrix and express TGFp. This inhibits
matrix metalloproteinases and also inhibits the
degradation of newly formed matrix (53, 54).
Probably NAC suppresses the inflammatory
response involved in the activation of these cells and
induces apoptosis, thereby reduces the development
of fibrosis and atrophy.

The time required for TNBS-induced chronic
pancreatitis is approximately 4 weeks. NAC, which
was started to be administered 4 weeks later,
improved the histology of chronic pancreatitis. This
result is a favorable finding that the antioxidant
molecule which is used is not only for early course
in acute pancreatitis, but also has a therapeutic
feature on established fibrosis. There is not only a
conclusive evidence for the prophylactic effects of
NAC, but it has also been shown the healing effects
in chronic pancreatitis related fibrosis and atrophy.
There is a need for broader, comparative, in vivo and
in vitro studies for the NAC molecule to take its
place in the chronic pancreatitis treatment approach.

Ethics Committee Approval: Giilhane Military
Medical Academy Local Ethics Committee
Permission was obtained with the letter.
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Coexistence of Epilepsy and Psychogenic Nonepileptic Seizures; a
Faceless Menace Underlying Pseudointractability

Epilepsi ve Psikojenik Nonepileptik Nobet Birlikteligi; Psododirencin
Altinda Yatan Goriinmeyen Tehlike
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Abstract

Psychogenic nonepileptic seizures (PNES) may be evaluated as
epileptic seizures (ES). Moreover, PNES may be accompanied by
ES and might be the cause of resistance to antiepileptic drug (AED)
in patients with ES which can be defined as pseudoresistance. We
aimed to evaluate the rate of PNES and comorbidity of PNES and
ES in our database as well as evaluating the prognosis in these
patients. We retrospectively evaluated the records of all patients
who were admitted to the epilepsy center between January 1, 2007,
and March 31, 2015. Medical record review included outpatient
clinic notes, neurological findings, video-EEG monitorization
reports, home videos of patients, routine EEG reports, brain
images, and follow-up of patients. A total of 4247 patients were
evaluated and 114 of these patients had PNES. There were 65
patients with PNES only and 49 patients with PNES/ES. Patients
with PNES/ES had a longer duration of diagnosis than patients with
PNES (p<0.001). Psychiatric treatment was recommended to all,
105 (92.1%) of them had accepted to go under treatment but only
16 (18%) of them took benefit from treatment. Once the patient had
epilepsy, all spells were usually considered as epileptic seizures
and dosage and number of AED treatment was increased because
it was considered as drug resistant epilepsy. We found that
suspicion about PNES in patients with intractable epilepsy is
helpful to make the right diagnosis and treatment. The clinician
who is interested in patients with epilepsy should always keep
PNES in mind.

Keywords: Diagnostic Delay, Non-Epileptic Seizures, Outcome,
Seizure

Oz

Psikojenik nonepileptik nébetler (PNEN), epileptik nobetler (EN)
olarak degerlendirilebilir. Bundan da fazla olarak PNEN, EN’ye
eslik edebilir ve epilepsi hastalarinda psddodireng olarak
tanimlayabilecegimiz antiepileptik ilaca (AEQ) direncin nedeni
olabilir. Bu calismada PNEN ve PNEN ile EN birlikteligini ve bu
hastalarda prognozu degerlendirmeyi amagladik. 1 Ocak 2007 ve 1
Mart 2016 tarihleri arasinda epilepsi merkezine gelen hastalarin
dosyalarin1 retrospektif olarak inceledik. Hastalarin poliklinik
notlarmi, norolojik bulgulari, video-EEG monitorizasyonu
raporlarini, hastalarin ev videolarini, rutin EEG kayitlarii ve
takiplerini degerlendirdik. Toplamda 4247 hasta incelendi ve 114
hastada PNEN saptandi. Sadece PNEN olan 65 hasta, PNEN/EN
birlikteligi olan 49 hasta vardi. PNEN/EN birlikteligi olan
hastalarda tan1 koyma siiresi, sadece PNEN olanlara gore daha
uzundu (p<0.001). Psikiyatrik tedavi biitiin hastalara 6nerildi, 105
(%92.1) hasta tedaviyi kabul etti, ancak sadece 16 (%15.2) hasta
tedaviden fayda gordii. Eger hasta epilepsi hastasi ise genellikle
biitlin ataklar EN olarak kabul ediliyor ve AEI dozu ve say1s1, hasta
ilaca direngli kabul edilerek artirliyor. Biz direngli epilepsili
hastalarda PNEN’den siiphe edilmesinin dogru tan1 koymada ve
dogru tedavide yardimei olacagmni bulduk. Epilepsi ile ilgilenen
klinisyenlerin PNEN’i hep akillarinin bir kosesinde tutmasi
onemlidir.

Anahtar Kelimeler: Nonepileptik Nobetler, Nobet, Prognoz,
Tanida Gecikme

Introduction

Psychogenic nonepileptic seizures (PNES) are
involuntary experiential and behavioral spells which
resemble epileptic seizures (ES) (1). About one in
five patients first presenting to an epilepsy clinic is
diagnosed with PNES and is one of the three most
common diagnoses in patients presenting with
temporary loss of consciousness (1, 2). On the other
hand, coexistence of ES in patients with PNES was
found 5.3% (3, 4). Also, 12.3% of all patients with
epilepsy had PNES and 14.8% of all patients with
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PNES had epilepsy (3). In this coexistence, PNES
may be evaluated as ES and patients were
misdiagnosed as refractory to antiepileptic drug
(AED) treatment. PNES generally looks
behaviorally similar to ES, especially to the patient's
caregiver, for that reason commonly was a mistaken
diagnosis of ES because the prevalence is much
higher than that of PNES (5). Recording of seizures
with  home video rather than video-EEG
monitorization is very helpful to distinguish the two
diseases, but these cannot be obtained easily
especially in daily clinical practice. Patients with
PNES may be treated as having epilepsy and the
correct diagnosis delay more than seven years (5, 6).
One of the reasons for the diagnostic delay in
patients is that providers are not familiar with PNES
(7). To make the earlier diagnosis is very important
as the longer the duration of diagnosis of PNES the
poorer outcome of patients (8).

Treatment for ES involves AEDs, and if
resistance occurs ketogenic diet, neurostimulation
and surgery may be applied, whereas standard
treatment for solely PNES should be addressed
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underlying psychological distress with cognitive
behavioral-inspired ~ therapy and  sometimes
psychoactive medications, but not AEDs (6, 9). So
to differentiate these two conditions is very
important that the treatment and dealing with these
patients differs. Also if the patient had both PNES
and ES, treatment of both should be applied.

We aimed to evaluate the rate of PNES and
comorbidity of PNES and ES in our database as well
as evaluating the prognosis in these patients.

Material and Method

We retrospectively evaluated the records of all
patients admitted to the epilepsy center between
January 1, 2007, and March 31, 2015. Medical
record review included outpatient clinic notes,
neurological findings, video-EEG monitorization
(VEM) reports with a detailed description of clinical
events if applicable, home videos of patients if
applicable, routine EEG reports, brain images, and
follow-up of patients.

All patients had known either epilepsy or spells
of unknown nature and need to be classified. We
systematically evaluated the clinical characteristics
of patients with epilepsy/PNES, in comparison with
those with pure PNES to identify and respond to
treatment.

A diagnosis of PNES was made when seizure
semiology is consistent with PNES and/or without
ictal EEG changes. A diagnosis of epilepsy was
made when seizure semiology is consistent with
epilepsy and/or with ictal EEG changes. Coexistence
of PNES and ES was made once the patients had
both type of seizures. If all type of events were
obtained, the patients were classified PNES alone,
ES alone or PNES/ES coexistence. When the
suspected seizures were not obtained, patients were
excluded from the study. Seizure types were
obtained either video-EEG monitorization or camera
recording of patients. If the patient's history includes
more than one seizure type, we try to obtained all
seizure types due to the coexistence of ES and PNES.

Gender, age, marital status, family history for
both epilepsy and psychiatric disorders, diagnosis,
AED treatment, psychological treatment, brain MRI
findings, EEG results of the patients were evaluated.
Epilepsy and PNES risk factors were evaluated
(Table 1) (3). The initial diagnosis was determined
according to the referring physicians’ impressions
and it was compared to our final decision (3). Our
retrospective study was approved by the Etimesgut
Hospital ~ ethical  committee  (8000-19-16—
03.31.2016). As, this is retrospective study written
consent of patients was not required.

The variables were investigated using visual
(histograms) and analytical methods (Kolmogorov—
Smirnov) to determine normal distribution. The data
were represented as a median (minimum-—maximum)
and mean+SD for continuous parameters. Chi-
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square analysis was used to compare the proportions.
For independent groups, the nonnormal distributed
data were compared by using the Mann-Whitney U
test. Statistical analyses were performed with
Statistical Package for the Social Sciences (SPSS)
23.0 (IBM, Chicago, lllinois, USA). A p value of
<0.05 was accepted to be statistically significant.

Table 1. Epilepsy and PNES risk factors

PNES risk factors

Abuse (physical or sexual)
Unemployed or disability
Psychiatric disorders

Epilepsy risk factors
Perinatal injury

Febrile seizures

Head injury

with loss of consciousness
Stroke, tumor,

focal cortical dysplasia etc.

Specific identified triggers,
(death in the family, etc)

Results

A total of 4247 patients were evaluated and 114
of these patients had PNES. There were 65 (57%)
patients with PNES only and 49 (43%) patients with
PNES/ES. There were 86 (75.4%) women and 28
men (%24.6) all over. The median age of patients
was 28.5 (range of 18-66) years. 56 (49.1%) of
patients were married and 58 (50.9%) were single.
The diagnosis of patients was made with VEM in 36
(31.6%) and with a videorecording of spells in 78
(68.4%) patients. The median duration of making
the diagnosis was 5.5 (range of 1-37) years. Brain
MRI was normal in 91 (79.8%) and neurological
examination was normal in 102 (89.5%) patients.
While 29 (25.4%) patients had epilepsy risk factors,
19 patients had (16.7%) PNES risk factors. In 17
(14.9%) patients out of all had a family history of
epilepsy whereas only one (0.87%) patient had a
family history of PNES. EEG results revealed
normal EEG activity in 76 (66.7%) patients,
nonspecific EEG abnormality in 19 (16.7%)
patients, and specific epileptiform activity in 19
(16.7%) patients. Prediagnosis and diagnostic
accuracy were 69 (60.5%) in our study. Psychiatric
treatment was recommended to all patients and 105
(92.1%) of them had accepted to go under treatment
but only 16 (15.2%) of them took benefit from
treatment.

When patients were classified according to
PNES only and PNES/ES comorbidity group there
was a statistically significant difference in duration
of diagnosis, AED treatment, brain MRI, EEG,
neurological examination, epilepsy risk factors,
psychiatric treatment between the groups. Patients
with PNES/ES had a longer duration time to
diagnosis than patients with PNES only (p<0.001,
Mann-Whitney U test) (Figure 1). Patients with
PNES/ES had more abnormal brain MRI, EEG,
epilepsy risk factors (all p<0.001, chi-square test)
and neurological examination (p=0.003, chi-square
test) than patients with PNES only. Treatment with
AED is higher in patients with PNES/ES when
compared with the patients with PNES only. 38 (58.4



Mugla Sitki Kogman Universitesi Tip Dergisi 2019;6(1):33-36

Medical Journal of Mugla Sitki Kocman University 2019;6(1):33-36

Orijinal Makale/Original Article
Kog et al.

%) patients with PNES only had AED treatment.
Also, the accuracy between diagnosis and
prediagnosis are higher in patients with PNES
compared than patients with PNES/ES (p<0.001,
chi-square test). Patients data according to groups
were shown in Table 2.
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Figure 1. Duration to diagnosis PNES in patients with PNES
only and patients with PNES/ES.

Discussion

The major finding of this study was the
difference in the duration of diagnosis between the
patients with PNES/ES and PNES only. Once the
patient had epilepsy usually all spells were
considered as epileptic seizures and AED treatment
was increased because it was considered as drug
resistant epilepsy. But, in reality they have
coexistent PNES which explains the resistance.
Also, patients with PNES/ES did not accept
psychiatric treatment as much as patients with PNES
only. On the other hand, both groups did not take
benefit from psychiatric treatment. One of the
interesting findings of this study is the accuracy of
prediagnosis-diagnosis; it is different between the
groups which suggest that to make the diagnosis of
PNES in patients with epilepsy is very difficult.

Asadi-Pooya et al. investigated patients with
PNES only and found that the mean time to
diagnosis 5.6+8.2 years and median time to
diagnosis 3 years (range of less than one week — 40
years). They did not evaluate patients with PNES/ES
(10). We also found that the mean duration to
diagnosis was 6.15+6.50 years in patients with
PNES only, but in patients with PNES/ES, the mean
duration to diagnosis increased to 11.95+8.98 years.
In previous studies, the mean time to obtain the
diagnosis generally found 5-7 years but even
prolonged to 11 years (11). Physician factors played
a role in delay to diagnosis (12). We found that
physicians thought more of PNES in patients with
PNES only group and less of PNES in patients with
PNES/ES group which had a longer duration time to
diagnosis. Kerr et al. revealed that the response to
AED treatment is not associated with diagnostic
delay instead a number of AEDs tried was associated
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with a delay in the diagnosis (6). This finding may
be helpful to understand why we found the duration
to diagnosis in PNES/ES group longer.

Table 2. Comparison of patients with PNES only
and patients with PNES/ES

PNES only PNES/ES P value
Gender (F/M) 53/12 33/16 0.081
Age 29 (18-66) 30(18-48) 0643
(years) 33.03+13.44 29.46+7.18 ’
Mearitial status
(Married /Single) 36/29 20/29 0.123
Duration of 4 (1-30) 9(1-31) <0.001
diagnosis (years) 6.15+6.50 11.95+8.98 '
27 No AED 0 No AED
AED treatment 24 monotherapy 15 monotherapy ~ <0.001
14 polytherapy 34 polytherapy
Brain MRI
(Normal/Abnormal) 6312 28/21 <0.001
Neurological
examination 63/2 39/10 0.003
(Normal/Abnormal)
59 Normal 17 normal
4 nonspecific 15 nonspesific
EEG abnormal abnormal <0.001
2 epileptiform 17 epileptiform
discharges discharges
Epilepsy risk factors
(Y/N) 6/59 23/26 <0.001
PNES risk factors
(YIN) 12/53 7142 0.554
Diagnosis/
Prediagnosis 55/10 14/35 <0.001
Accurate/Inaccurate
Treatment (Y/N) 63/2 4217 0.028
Benefit of treatment
(YIN) 8/42 8/31 0.582

Long-term outcome of patients with PNES had
controversial results. Asadi-Pooya et al. found that
86% of patients with PNES did not take appropriate
psychotherapy but 54.7% of patients with PNES
were seizure free for one year (13). Tolchin et al.
investigated long-term adherence with psychiatric
treatment among patients with PNES and found that
only 14% remained adherent through the fourth visit
(14). Duncan et al found that only 34.4% of patients
with PNES were seizure free at the 3-4 years follow
up (15). We found that only 18% of patients with
PNES take benefit from psychiatric treatment in our
series. These results suggest that the treatment of
patients with PNES is very long and challenging.
One of the interesting findings in this study was
patients with PNES only had accepted psychiatric
treatment more than patients with PNES/ES.

Our study had female dominance in both groups
consistent with the literature (16). Brain MRI, EEG,
neurological examination was much more abnormal
as well as epilepsy risk factors in patients with
PNES/ES compared to PNES only as expected.

The limitations of our study were that this was a
retrospective study, and patients data came from a
single institution. The risk factors, response to
treatment and prognostic factors can be evaluated
with prospective studies. Also, not all of our patients
had VEM which was a gold standard diagnostic tool
for paroxysmal events. However, our study involved
a large number of patients who evaluated for
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epilepsy and gave us clue to suspect about PNES 7.
especially patients with intractable epilepsy.
As a result, we found that especially in patients 8.

with intractable epilepsy to suspect about PNES is
very helpful to make the right diagnosis and right
treatment of PNES. The first step to make the 9

diagnosis of PNES is to consider it. The physician 10.

who is interested in patients with epilepsy should
always keep PNES in mind.

11.
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Intramedullary K-Wire Fixation: A Feasible and Effective
Technique in Treatment of Pediatric Distal Radius Fractures

Intramediiller K-Teli Tespiti: Pediatrik Distal Radius Kiriklarmin
Tedavisinde Uygulanabilir ve Etkin Bir Teknik

Yusuf ERDEM?, Cagri NEYISCI*

Giilhane Training and Research Hospital, Orthopedics and Traumatology Department, Ankara

Abstract

In this research we aimed to report the clinical and radiological
results of a retrospective study performed on 6 children with
severely displaced distal radial metaphyseal and diametaphyseal
fractures, who were treated with percutaneous intramedullary
Kischner wire (K-wire) fixation. A total of 6 children with distal
unstable radius fractures, all of whom have visible physeal plate,
were treated as an inpatient at our clinic January 2016 to June 2017.
The average age was 8 years (range, 7-9 years). The fractures were
fixed with two percutaneous intramedullary K-wires of 1.5-2 mm
in diameter either transepiphyseally in three of them or both
transepiphyseally and transcortically in the remaining three.
Operative and short follow-up outcomes were assessed. The
average operation time was 20 min (range, 15-25 min). Additional
below-the-elbow splint was used in all cases for 3 weeks
postoperatively. K-wires were removed after 6 weeks in all cases.
Bone union was achieved at an average time of 4 weeks (range, 3-
6 weeks) in all cases. No complication including malunion or early
epiphyseal closure of the distal radius was identified at mean
follow-up of 13 months (range, 4-18 months). Results of this study
showed that reduction and osteosynthesis of distal displaced radius
fractures in children by percutaneous flexible intramedullary K-
wire fixation technique have many advantages regarding the
maintenance of the stable construct with easy, minimally invasive
and quick application. We thought that this method is a reliable
treatment option for pediatric distal unstable radius fractures.
Keywords: Intramedullary Fixation, Pediatric, Unstable Radius
Fracture

Oz

Bu ¢alismada, deplase distal metafizyal ve diametafizyal radius
kirikg1 olan 6 ¢ocugun tedavisinde uyguladigimiz intramediiller K-
teli tespitinin, klinik ve radyolojik sonuglarini sunmay1 amagladik.
Calismaya Ocak 2016-Haziran 2017 tarihleri arasinda anstabil
distal radius kirigi tanisi ile poliklinige basvuran 6 ¢ocuk hasta
dahil edildi. Ortalama yas 8 (dagilim 7-9) idi. Hastalarin 3'iinde
kiriklar 1.5-2 mm c¢apinda perkiitan uygulanan K-teli ile
transepifizyal, digerlerinde ise hem transepifizyal hem de
transkortikal tespit edildi. Cerrahi sonrasi kisa donem takip
sonuglart degerlendirildi. Ortalama ameliyat siiresi 20 dakika idi
(dagilim 15-25). Tim vakalarda ameliyat sonrast 3 hafta boyunca
ek olarak kisa kol splint kullanildi. Tiim vakalarda 6 hafta sonra K-
telleri ¢ikarildi. Hastalarm tiimiinde kemik kaynamasina ortalama
4 haftada (dagilim 3-6) ulasildi. Ortalama 13 aylik takipte (dagilim
4-18), malunion veya distal radiusun erken epifizyal kapanmasini
da igeren herhangi bir komplikasyon saptanmadi. Bu ¢alismanin
sonuglari, ¢cocuklarda deplase radius distal kiriklarmmn perkiitan
olarak fleksible intramediiller K-teli tespit teknigi ile
rediiksiyonunun ve osteosentezinin, stabil yapimn korunmasi
konusunda kolay, minimal invazif ve hizli uygulama gibi birgok
avantaji oldugunu gostermistir. Bu yontemin pediatrik distal
anstabil radius kiriklarinda giivenilir bir tedavi segenegi oldugu
agiktir.

Anahtar Kelimeler: Anstabil Radius Kir1g1, Intramediiller Tespit,
Pediatrik

Introduction

Pediatric distal forearm fractures are common
injuries and the vast majority of which are treated by
closed reduction and casting (1). However, in
displaced and angulated types, regular closed
traction and manipulation technique may not be
enough solely thus requiring operative treatment and
most commonly stabilized by percutaneous
Kirschner (K)-wires.

K-wire fixation has higher advantages in
simplicity of placement, ease of removal and the
limited risk of physeal injury as regarding not to
endanger the bone growth. In conventional pinning
technique, K-wire is inserted just proximal or
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through the distal radial physis and transfixed across
the fracture site (2,3). However, correction of
angulation via conventional pinning is somehow
difficult because the entry point of crossed K-wires
are very close to the fracture line where the marrow
cavity is getting narrower in this area. Moreover,
repeated insertion trials of K-wires could possibly
cause iatrogenic fracture which makes the internal
fixation harder. On the other hand, classical elastic
stable intramedullary nailing (ESIN) technique
which is also widely used in the treatment of
pediatric forearm fractures, is mostly recommended
in transverse fractures of the long bone diaphysis or
those on the border of diametaphyseal junction.
Stable reduction of the metaphyseal region with this
technique is difficult because the distal segment is
too short and wide which may not be reduced with
the asymmetrical insertion of the nail entry in most
of the cases (4-6).

Considering this facts, we looked for a solution
which eliminates these problems. In our report, we
would like to introduce and present the results of our
distal transphyseal intramedullary fixation technique
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for severely displaced pediatric distal metaphyseal or
metadiaphyseal radial fractures.

Material and Method

From January 2016 to June 2017, 6 patients (4
girls, 2 boys) with an average age of 8 years (range,
7-9) who has unstable distal radius fractures were
included the study. Reduction with traction was
applied as first line treatment as usual at the
emergency department, however the desired
anatomical reduction has not been achieved as
expected. Surgical intervention was decided in all
patients after an attempt of closed reduction in which
the stable retention could not achieved. After
receiving approval form our institutional review
board, parents were informed and consented verbally
that their children’s data concerning the injuries,
treatments and prognoses would be submitted for
publication. 4 patients have metaphyseal, 2 patients
have diametaphyseal fractures without any comorbid
fractures. 1.5 or 2 mm Kirshner wires were used
percutaneously depending on the patient’s physical
sizes. First K-wire was inserted transepiphyseal into
the medullary canal of the radius through the radial
styloid prior to the second wire which was inserted
through the end of the distal radial cortex, just
located medial to Lister tubercle in 3 patients (Figure
1) and transephyseally at the same location in 3
patients (Figure 2).

Figure 1. Patient 1, a,b) a 7-year-old girl with a distal
metaphyseal radius and ulna fracture in the left forearm
which can not be reduced conservatively. c,d) The radius
fracture was fixed by K-wire pinning in which one of the pin
was inserted transphyseally while the other was inserted
transcortically. e,f) The entry points of the wires outside the
skin.

Just after K-wire insertion points were obtained,
K-wires were reversed and the blunt end of the K-
wires were pushed through the drilled holes by
controlled handheld force. Intramedullary K-wires
reduced the distal fragment to more anatomic
position by the principle of leaning the opposite
cortex of the proximal fragment. After confirmation
of the stability and reduction by fluoroscopy, the
distal ends of the K-wires were bent and cut to the
proper length outside the skin. In case of difficulty
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in proximal part reduction due to spike of the
fracture site or soft tissues, reduction maneouvre was
achieved by the lever arm effect of Schanz, applied
dorsally. Distal ulna fractures were aligned properly
after the correction of radius fractures (Figure 3). At
the end, below-the-elbow splint was applied to all
patients for 3 weeks postoperatively. The patients
and parents were taught about the wire site care.
Patients were followed-up 1-3 and 6 weeks after
discharge from the hospital, checking for the course
of bone healing and complications.

Figure 2. K-wires were inserted through the radial styloid
(a) and the posteromedial end (b) of the distal epiphysis in 3
patients and transcortically (c) in 3 patients. These wires
reach the dorsal and volar cortex, respectively.

/4.

Figure 3. Patient 2, a) Intraoperative picture of the
transphyseal entry point of the wire. b) Reduction was
achieved by levering the proximal part with Schanz applied
dorsally where the reduction of the proximal part can not be
obtained. c) The distal ends of the wires were bent outside
the skin.

Results

The mean follow-up period was 13 months
(range, 4-18 months). The operation was performed
under general anaesthesia in all cases. The average
operation time was 20 min (range, 15-25 min). Bone
healing was observed at an average time of 4 weeks
(range, 3-6 weeks) and K-wires were removed with
local anesthesia after 6 weeks in all patients (Table
1). On final radiographs just before K-wire removal,
there was no translation or angulation in any
direction and all patients achieved full wrist flexion,
extension and forearm rotation. Moreover
postoperative complications, such as refracture, loss
of alignment, functional deficit of wrist and early
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epiphyseal closure of the radius were not observed
(Figure 4).

Figure 4. Patient 4, a,b) Complete bone union was achieved
without malunion at postoperative 4th weeks.

Table 1. Patient summary

Patient 1 2 3 4 5 6
Age 7 8 9 9 8 7
(years)

Sex FF M F F M
Follow-up 18 16 16 15 10 4
(months)

Fracture RM RM RD RM RD RM
type

Comorbidity DU DU N N N DU
Anesthesia G G G G G G
Surgery time 20 25 25 20 15 15
(minutes)

K-wire

diameter (mm) > 19 20 15 15 20

K-wire removal 6 6 6 6 6 6
(weeks)
Complication N N MAPT N N N

F: Female, M:Male, RM: Radius metaphysis, RD: Radius diametaphysis,
DU: Distal ulna, G: General, MAPT: Minimal AP translation, N: Normal

Discussion

Management of distal forearm fractures in
pediatric population is challenging and more
importance should be paid to pediatric fractures than
adult fractures regarding treatment strategy. The
important factors that need to be considered before
selecting the appropriate treatment strategy are the
age of child, duration of the healing time, and the
initial position of the fracture site for the estimated
remodeling potential and reintervention if required.
Also parents’ anxiety during the treatment should be
taken into account.

The optimal treatment should include the
maintenance of the reduction throughout the fracture
healing period whether by surgery or conservative
intervention. A 3-point moulded cast application
may not be enough in unstable distal metaphyseal
fractures, especially in the course of advanced
swelling and displacement due to the nature of
fracture mechanism. Most of the severely displaced
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radius fractures are seen in Galeazzi-equivalent
variants in pediatric population. High-velocity
trauma may damage the distal ulna and radioulnar
ligaments additionally in which the cast application
alone as a definitive treatment may cause poor
functional outcomes in the future (7).

Percutaneous K-wire pinning is recommended
for severely and completely displaced fractures (8).
Several K-wire pinning techniques have been
described for distal radius fractures which challenges
due to the presence of physis and the size of the bone
(9,20). Kapandji (11) defined intrafocal pinning for
physeal fractures of the distal radius to protect the
growth plate from iatrogenic injury, however this
technique may put adjacent neurovascular structures
and ligaments at risk (9). Moreover ensuring the
stable K-wire fixation with cross pinning without
penetrating the physeal plate is technically
demanding due to long distance to the fracture site
which is also narrower site of the bone. Also
difficulty of opposite cortex penetration of the bone
at an optimal distance and the spread of the pins at
the fracture site may not be sufficient to achieve the
stability both in anteroposterior and lateral plans
(2,12).

ESIN has been accepted as an option in case of
such difficulties mentioned above (13-15). ESIN is
generally used to stabilize the unstable diaphyseal
and diametaphyseal fractures with high utilization
rate, however three point stabilization cannot be
provided in the distal metaphyseal fractures due to
the short distal fragment (9,12). Varga et al. used
short, double elastic nail fixation to eliminate the
failure of the classical ESIN method, however the
more rotational stability was achieved with thicker
nails, and shorter nails (16).

Flexible double intramedullary K-wire pinning
was successfully applied to distal metaphyseal and
diametaphyseal radius fractures in our study,
moreover comorbid ulna fractures in half of the
patient population were managed conservatively
which were considered incomplete and distal
radioulnar stability was stable. We can explain this
phenomenon with ligamentotaxis effect of ensuring
sufficient fixation in more anatomical position at the
fracture site. Our technique was similar to Py-
Desmanet procedure (17,18), whereas our insertion
point for the medial pin was located just at the end
of the distal cortex of the radius, not at the tip of the
posteromedial physis as described by Py-
Desmanent’s method. So the second pin in our study
was not transphyseal, it was cortical. Moreover, the
pins did not push forward to the radial head or
physis, unlike the Py-Desmanent’s technique. After
drilling the insertion points, we reversed the K-wires
and push the blunt tips of the K-wires by controlled
handheld force intramedullary, so the possibility of
the opposite cortex penetrating of the bone and the
thermal injury of the physis were eliminated. This is
considered as the last dissimilarity of our technique.
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On the other hand, no need for skin incision, soft
tissue dissection and further anaesthesia for nail
removing unlike Varga et al.’s technique in which
the implants were sank under the skin are considered
as another advantages of our technique.

Intramedullary ~insertion of the K-wires
maintained a spring effect where the distal fragment
moved to reduced position in our technique. Our
technique allowed a micromotion at the fracture site,
which stimulates the formation of callus. In this
technique we have observed only mild
complications like skin irritations which were
caused by the end of the dorsally inserted and
relatively too short K-wires outside the skin.
However, we hypothesize that this problem can be
attributed to improper cut-off of K-wires during the
learning curve period of the technique. When distal
end of the K-wires is cut in a maximally palmar-
flexed position of the wrist and left long outside the
skin, this irritation problem ceases. Also minimal
translation was observed in one case, however as
long as the physes were open, remodelling occurred.
Physeal arrest or growth disturbance was not
observed in our patients, however in some studies a
risk of premature physeal closure was reported after
transphyseal pinning of the distal radius fractures
(19,20).

In conclusion, intramedullary K-wire fixation
technique is easy and a reliable for treatment of
displaced distal radial fractures in pediatric
population. Our follow-ups were relatively short,
and further prospective and long-term studies are
required to support our experience.

Ethics Committee Approval: Giilhane Military
Medical Academy Local Ethics Committee
Permission was obtained with the letter dated 2016
and numbered 17.
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Plazmaferez Sirasinda Fatal Seyreden TRALI

The Fatal TRALI During the Plasmapheresis
A Fatal TRALI
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Oz

Transfiizyon iliskili akut akciger hasar1 (TRALI); transflizyon

sirasinda veya 6 saat iginde ortaya ¢ikan, akut hipoksemi ve non-

kardiyojenik 6dem ile karakterize tablodur. Non-Kardiyojenik

pulmoner 6deme baglh hipoksi, dispne, siyanoz, ates ve tasikardi

goriiliir. Transfiizyona bagli 6liimlerin hemolizden sonraki en sik
sebebidir. Transfiizyon iliskili akut akciger hasarina en sik plazma
ve trombosit replasmaninin neden oldugu bilinmektedir.

Transflizyon sayisi arttikga TRALI riski artmaktadir. Kan ve kan

driinlerinin  bilinen kullanim endikasyonlarinmn yani sira

plazmaferez gibi islemlerde de kullanimi giderek yayginlagmustir.

Bu nedenle klinisyenlerin transfiizyon iliskili komplikasyonlar ile

karsilasma ihtimali artmaktadir. Biz bu yazida replasman mayi

olarak taze donmus plazmanin kullanildig1 plazmaferez sirasinda

gelisen akut akciger hasarini literatiir esliginde sunmay1

amagladik.

Anahtar Kelimeler: Plazmaferez, Taze Donmus Plazma,
Transfiizyon Iliskili Akut Akciger Hasari, Transfiizyon
Reaksiyonu

Abstract

Transfusion related acute lung injury (TRALI) is characterized by
acute hypoxemia and non-cardiac edema which occurs during the
transfusion or within the first 6 hours. Hypoxia, dyspnea, cyanosis,
fever and tachycardia are caused by non-cardiac pulmonary edema.
Transfusion-related deaths are the most common cause after
hemolysis It is known that TRALI is mostly seen with plasma and
platelet replacements. The risk of development of TRALI rises with
the increasing number of transfusions. The use of blood and blood
components for plasmapheresis and similar processes alongside the
routine indications has become increasingly widespread. Therefore
clinicians are more likely to meet the complications related with
transfusion. In this study, we purposed to present an acute lung
injury case caused by fresh frozen plasma during plasmapheresis in
the context of the literature.

Keywords: Fresh Frozen Plasma, Plasmapheresis, Transfusion
Reaction, Transfusion Related Acute Lung Injury

Giris

Transfiizyon iligkili akut akciger hasari
(TRALI); transfiizyon sirasinda veya 6 saat iginde
ortaya ¢ikan, akut hipoksemi ve non-kardiyojenik
6dem ile karakterize bir tablodur (1). Goriilme siklig
transflizyon sonrasi 1:5000’dir ve doérdiincii en
yaygin  transfiizyon  reaksiyonu  olduguna
inanilmaktadir (2). Transflizyona bagl Sliimlerin
hemolizden sonraki en sik sebebidir (3). Olgularin
cogu solunum destegi ile 3 giin i¢inde iyilesirken
%5-25 olgu fatal seyreder (4).

Kan ve kan iriinii kullanim siklig1 géz oniinde
bulunduruldugunda, klinisyenlerin  transfiizyon
komplikasyonlari ile kargilagsma ihtimali yiiksektir.
Biz bu yazida replasman mayi olarak taze donmus
plazmanin kullanildig1 plazmaferez sirasinda gelisen
akut akciger hasarimi literatiir esliginde sunmay1
amagladik.
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Olgu

55 yas, erkek olgu pndmoni iliskili solunum
yetmezligi ile 6zel bir hastanenin yogun bakim
linitesine invaziv mekanik ventilatdr destegi i¢in
yatirilmigtir. Olgunun nérolojik muayenesi yogun
bakim iinitesine yatisinda ve izleyen giinlerde sedatif
ve kiirarizan ( midazolam ve rokuronyum ) ilag
verildigi i¢in degerlendirilememistir. Yatigmin 5.
giiniinde sedatif ve kiirarizan ilaglar kesilmistir.
Olgu ile kooperasyon saglandiginda bilateral
ozellikle alt ekstremitelerde daha belirgin kas giicii
kaybi izlenmistir. Gelisen polindropati etiyolojisinin
aragtirillmasi i¢in olgu yatisinin  10. giiniinde
hastanemiz yogun bakim {initesine sevk edilmistir.

Olgu yogun bakim initemizde
degerlendirildiginde biling agik, koopere, orotrakeal
olarak entiibe ve hemodinamik olarak stabildi.
Norolojik muayenede bilateral alt ve {ist
ekstremitelerde tam kas giigsiizliigli ve parestezi
tespit edildi. Olgunun 6ykiisii degerlendirildiginde
yaklagik 3 hafta once gegirilmis {ist solunum yolu
enfeksiyonu ve ardindan ge¢meyen solunum
sikintis1 ve halsizlik sikayetleri oldugu o6grenildi.
Artan solunum sikintisi ile basvurdugu hastanede
yogun bakim iinitesine yatirilmistir.

Olgunun anamnezi ve yatis anindaki noérolojik
muayenesi ile On tam1 olarak Guillain-Barre
sendromu (GBS) diisiiniildii. Noroloji hekimleri ile
gortgiilerek elektromiyografi (EMG) ve lomber
ponksiyon (LP) yapildi. LP’de beyin omurilik
stvisinda protein artisi saptandi. Yapilan EMG ‘de
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kas aksiyon potansiyellerinin amplitidiinde azalma,
yavaglamig iletim hiz1 ve motor sinirlerinde iletim
blogu oldugu izlendi. Labarotuvar testlerin sonuglari
ile GBS tamisi desteklendi. Olguya tedavi olarak
plazmaferez  (plazma  degisimi)  planlandi.
Plazmaferez sirasinda replasman mayi olarak taze
donmus plazma kullanilmasi diistiniildii.

Plazmaferez 6ncesi olgu biling agik, koopere,
hemodinamik acidan stabildi. Akciger
muayenesinde akciger sesleri bilateral bazallerde var
olan plevral eflizyona bagli azalmis olarak
degerlendirildi (Resim 1). islem oncesi laboratuvar
degerleri ve mekanik ventilator modlar1 tablo 1 de
verilmistir.

Resim 1. Plazmaferez 6ncesi aksiyel, kontrastsiz akciger
penceresinde bilgisayarli tomografi kesiti ve akciger grafisi

Plazmaferezin birinci saatinde olgunun periferik
oksijen satiirasyonlarinda akut diisme izlendi (%80).
Yapilan muayenesinde olgunun normotansif,
normotermik, tasikardik fakat digiik periferik
oksijen saturasyonu oldugu izlendi. Akciger
oskiiltasyonunda her iki akcigerde solunum
seslerinin azalmis oldugu ve yaygin rallerin varligi
tespit edildi. Arteriyel kan gazi hipoksemik ve
hiperkarbik olarak degerlendirildi. Cekilen akciger

Resim 2. Plazmaferez sonrasi akciger grafisi
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grafisinde bilateral diffiiz infiltrasyon izlendi (Resim
2). Hipokseminin dakikalar i¢inde giderek artmasi
lizerine plazmafereze son verildi.

Plazmaferez  sirasinda en stk goriilen
komplikasyon olan hipotansiyon, plazmaferez
stiresince ve hipokseminin gelistigi donem boyunca
yasanmadi. Bu nedenle gelisen durumun
plazmafereze bagli olmadigi disiiniildii. Fakat islem
sirasinda taze donmug plazma (TDP) kullanilmasi,
gelisen hipoksemi ve solunum yetmezliginin nedeni
olabileceginden stiphelenildi. Olgu transfiizyon
iligkili akciger hasar1 veya transfiizyon iligkili
dolagim yiiklenmesi agisindan degerlendirildi.
Ayirict tani i¢in olguya ekokardiyografi yapildi.
Kardiyak yapilarin olagan izlendigi goriintiilemede
yiiklenme bulgulart tespit edilmedi. Santral venoz
basing normal olarak degerlendirildi (6 cmH>0).

Dolagim yiiklenmesinin dislanmast ile olguda
gelisen solunum yetmezligi TRALI olarak
degerlendirildi.

Olgunun mekanik ventilatér modu arteriyel kan
gaz1 degerlerine gore APRV (Airway Pressure
Release Control) olarak diizenlendi (Tablo 1).
Tedaviye steroid (metil prednisolon, 250 mg) ve
diiiretik eklendi.

Islemden yaklasik 12 saat sonra hipokseminin ve
hiperkapninin geriledigi izlendi (Tablo 1). 24 saat
sonra hipotansiyon gelismesi {izerine (tansiyon
arteriyel 65/42 mmHg) tedavisine vasopresor
eklendi (norepinefrin, 0.5 mcg/kg/dk). Buna ragmen
kan basincinda yiikselme olmayan olguya adrenalin
inflizyonu (1 mg/sa) baslandi. Takiplerinde gelisen
kardiyak arrest sonrasi resusitasyona yanit vermeyen
olgu yatiginin 2. giiniinde eksitus olarak kabul edildi.

Tartisma

Guillain- Barre sendromu tiim yaslarda
goriilebilen akut inflamatuar bir polindropatidir.
Cogu zaman ist solunum yolu enfeksiyonu gibi
dikkat ¢ekici olmayan bir durumdan 14 giin sonra
semptomlar ortaya ¢ikar (5). Semptomlar genellikle
alt ekstremiteden baslayarak yukari dogru ilerler.
Tanmi, klinik ve Ilaboratuvar testler ile konur.
Caligmamizdaki olgunun 6ykiisiinde; yogun bakim
yatisindan yaklasik 2 hafta once baslayan iist
solunum yolu enfeksiyonu bulunmaktadir. Gelisen
solunum yetmezligine bagh entiibe edilerek mekanik
ventilasyon destegine alinmistir. Guillain-Barre
Sendromlu olgularin en o6nemli Oliim nedeni
solunum yetmezligi ve otonom tutuluma bagli ciddi
aritmilerdir. Hizli ilerleyen klinigine ragmen erken
tan1 ve tedavi prognozu olumlu etkilemektedir.
Tedavide intravenéz immunglobulin ve plazmaferez
kullanilmaktadir (5). Olgumuzda GBS’nin tedavisi
icin plazmaferez tercih edilmistir. Plazmaferez
sirasinda replasman mayi olarak TDP veya albiimin
kullanilabilmektedir. Ulkemizde su an albiimin
temininde yasanan sikintilardan dolay1 replasman
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mayi olarak TDP tercih edilmis ve TDP kullanimina
bagli transfiizyon reaksiyonu geligmistir.

Kan transfiizyonu sonrasi ortaya ¢ikan iki tarafli
pulmoner dédem ilk olarak 1951 yilinda R. Barnard

Tablo 1: Olgunun MV verileri, hemodinamik parametreleri ve AKG degerleri

MV* degerleri  Arteriyel Kan Gazi Tansiyon Vazopresor
Arteriyel-Nabiz
V-SIMV
FIO2 %50 pH: 7.49
. Frekans :14 PO,: 71 mmHg 128/78 mmHG Yok
Plazmaferez Oncesi
PEEP: 6 mbar PCO;: 38 mmhg 88 atim/dk
TV:500 ml SO2: 96
V-SIMV
FI10, %100 pH: 7.21
Frekans: 14 PO,: 41 mmHg 119/65 mmHg
Plazmaferez sirasinda Yok
PEEP: 14 mbar  PCOz: 90 mmhg 92 atim/dk
TV: 500ml S0O2: 73
APRV
FIO2 %60
pH: 7.30
Tiist: 4sn
PO,: 71 mmHg 109/71 mmHg
Plazmaferez Sonras1  Talt: 0.4sn Yok
PCO,: 70 mmhg 88 atim/dk
Piist: 22 mbar
SO,: 97
Palt: 2 mbar
APRV
FI102 %55 pH: 7.37 Noradrenalin
Lo Tiist: 4 sn PO,: 94 mmHg 88/52 mmHg (0.5 mcg/kg/dk)
.gun
&t Talt: 0.6 sn PCO;: 66 mmhg 108 atim/dk Adrenalin
Piist: 22 mbar SO,: 97 (1 mg/sa)
Palt: 2 mbar

*MV: mekanik ventilasyon, AKG: arteriyel kan gazi

tarafindan tanimlanmistir (6). 1983 te transfiizyon
reaksiyonu olarak ayr1 bir klinik tanimlama
gelistirilmis ve transfiizyon iliskili akut akciger
hasar1 (TRALI) olarak isimlendirilmistir (7). Tam
kriterleri gelistirilerek gliniimiizdeki halini almistir.

TRALI patogenezinde iki farkli teori karsimiza
¢tkmaktadir: immun reaksiyon ve immun olmayan
reaksiyon. Immun TRALI; alicinin insan lokosit
antijenleri (HLA) ve insan notrofil alloantijenleri,
dondr plazmasindaki 10kosit antikorlar1 ile
reaksiyona girerek inflamatuar mediatorlerin
salinimma ve endotel hiicre hasarina yol agarak
olugmaktadir (8). Immun olmayan TRALI’de;
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hiicresel bilesenlerin (lizofosfatidilkolin, nonpolar
lipid ve CD40 gibi) depolanmasi sirasinda biriken
biyoaktif iiriinlerin akciger hasarin1 indiikledigi
distiniilmektedir (4). Goriilme siklig1 kesin olarak
bilinmemekle birlikte immun TRALI’nin goriilme
sikligi 1:5000 iken immun olmayan TRALI’de
1:1100°dir.

TRALI igin risk faktorleri; alic1 ve transfiizyon
iligkili risk faktorleri olarak ayrilabilir. Alict ile ilgili
risk  faktorlerinde birgok komorbidite  6ne
stiriilmiistiir. Bunlar arasinda son doénem karaciger
hastalig1, koroner arter bypass cerrahisi, hematolojik
maligniteler,  masif  transfiizyon,  mekanik
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ventilasyon, sepsis ve agir alkol tiiketimi sayilabilir.
Olgumuzda alicr iligkili risk faktorlerinden herhangi
biri tespit edilmemistir. Transfliizyon iligkili risk
faktorii olarak en sik plazma ve trombosit replasmani
karsimiza ¢ikmaktadir. Plazmaferezde oldugu gibi
transfiizyon sayis1 arttikca risk  artmaktadir.
Olgumuza plazmaferez sirasinda replasman mayi
olarak kullanilan taze donmus plazma ile TRALI
geligmistir (9).

Transfiizyon iligkili akut akciger hasari; yeni
respiratuar  semptomlara ve pulmoner &dem
bulgularina dayanan, yakin zamandaki transflizyonla
iliskili bir klinik tamidir (10). Non-kardiyojenik
pulmoner 6deme bagli hipoksi, dispne, siyanoz, ates
ve tasikardi goriiliir (8). Parsiyel oksijen basincinin
inspire edilen fraksiyonel oksijen konsantrasyonuna
oraninin <300 mmHg ve akut hipoksi olarak
tanimlanan akut akciger hasarinin (ALI) bir
formudur (10). Ayrici tanida transfiizyon iliskili
dolasgim yiiklenmesi mutlaka diglanmalidir.

Transfiizyon iliskili dolagim  yiiklenmesi
(Transfusion-associated circulatory  overload
=TACO) diger transfiizyon iliskili

komplikasyonlardandir. Transfiizyon sonrasi gelisen
hipoksemi de ayirici tanida mutlaka akla gelmelidir.
Transfiizyon  iliskili dolasim  yiiklenmesi;
transflizyonun ilk saatlerinde sol ventrikiil
yetmezligi bulgulart ile birlikte solunum sikintisi
olarak karsimiza ¢ikmaktadir (11) . Insidans1 %1-5
olmakla birlikte 6nemli bir mortalite nedenidir (11).
Olgumuzda TDP replasmani ile birlikte baglayan
hipoksemide ayirici tanida TACO diisiiniilmiis olup,
EKO kardiyografi ile yiliklenme bulgular1 ve sol
ventrikiil yetmezlik bulgular1 dislanmustir.

Taze donmus plazma; koagiilasyon faktorleri
eksikliginde faktor replasmani, karaciger hastaligi,
hemolitik tremik sendrom, varfarin asir1 dozu,
yiiksek voliimlii transfiizyona bagli koagiilasyon
faktorlerinin  diliisyonel — azalmasi, dissemine
intravaskiiler koagiilasyon, trombolitik
trombositopenik purpura gibi durumlarda kullanilan
kan {riniidir. Diger kullanim alanlart ise
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plazmaferez gibi plazma degisim islemleridir ve
kullanim giderek yayginlasmaktadir.

Transflizyon iliskili komplikasyonlar ve 6zellikle
TRALI tedavi edilebilmesine ragmen mortalite
acisindan ciddi bir risk faktoridiir. Plazmaferez gibi
¢oklu kan ve kan iiriinlerinin kullanildigi durumlarda
artan komplikasyon riskini engellemek adina
alternatif replasman soliisyonlariin  kullanimi
diigiiniilmelidir.

Hasta Onam: Hasta onami 21.05.2018 tarihinde
almmugtr.
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Sag Akcigerde Horizontal Fissiir Yoklugu

Absence of Horizontal Fissure of Right Lung

Mehmet ilkay KOSAR?, Ceren UGUZ GENCER?, Hasan TETiKER!

Mugla Sitk1 Kogman Universitesi Tip Fakiiltesi Anatomi Anabilim Dali, Mugla

Oz

Sag Akciger oblik ve transvers (horizontal) fissiirlerle superior,
medial ve inferior olmak iizere 3 loba ayrilir. Bu fissiirler akciger
dokusunun genislemesine olanak tanir ve ayn1 zamanda akcigerler
tizerinde giivenilir bir yer igareti hizmeti goriir. Bazen ekstra bir
fissiir akcigeri bolebilir, bazen de bir fissiiriin yoklugu s6z konusu
olabilir. Biz bu yazida rutin kadavra diseksiyonu esnasinda
saptadigimiz 60 yasinda bir erkek kadavrada sag akcigerde
horizontal fissiir yoklugunu bildirdik. Akcigerlerdeki fissiirlerin
pozisyonu MR ve BT goriintiilemelerini yorumlamada radyologlar,
lobektomi ve segmentektomi yapan cerrahlar i¢in klinik olarak
6nemli anatomik isaretlerdir.

Anahtar Kelimeler: Akciger, Anatomik Varyasyon, Fissiir, Lob

Abstract

The right lung is divided into three lobes names superior, middle,
inferior by the oblique and the transverse (horizontal) fissures. The
fissures in the lung assistance even expansion of lung tissue and
serve as a reliable landmark on the lung. Occasionally, an extra
fissure divides a lung or a fissure is absent. In the present case,
which was during the routine cadaver dissection detected, we
report absence of horizontal fissure of the right lung in a 60 year
old male cadaver. The position of fissures of the lung is clinically
important anatomic landmarks for surgeons performing lobectomy
and segmentectomy, radiologists in interpreting the MRI and CT
scans.

Keywords: Anatomical Variation, Fissure, Lobe, Lung

Giris

Akciger loblarinin ve fissiirlerinin normal
anatomik yapismi bilmek dogru bir sekilde
radyolojik goriintiilerini yorumlayabilmek,
klinisyenlerin dogru tani koyabilmesi ve tedavi
edebilmesi i¢in 6nemlidir. Sag akciger’in oblik ve
horizontal olmak tizere iki fissiirii vardir. Bu
fissiirler sag akcigeri superior, medial ve inferior
olmak iizere ii¢ loba ayirir (1). Oblik fissiir, arkada
4. torakal vertebra seviyesinden baslar. Yukaridan
asagiya, arkadan One dogru egik olarak ilerler.
Midaksiller ¢izgide 4. kostayr caprazlar ve 6.
kikirdak kostanin baslangic yerinde sonlanir.
Horizontal fissiir, oblik fissiiriin midaksiller ¢izgiyi
kestigi yerden baglar. 4. kikirdak kostanin sternal
ucunda sonlanir.

Fissiirler, inspirasyon siiresince Ozellikle
akcigerler alt loblarmin diizgiin
genisleyebilmelerine imkan tanirlar. Sag akciger’de
bazen ilave fissiirler olabildigi gibi, bazen de
fissiirlerin yokluguna rastlanabilir (2). Akcigerlerin
fissiir varyasyonlarinin bilinmesi hem cerrahi hem
de radyolojik degerlendirme agisindan deger arz
etmektedir.

Radyolojik goriintiileme yontemlerinin gelismis
olmasina ragmen organlarin normal anatomik
yapisini ¢alismak i¢in kadavra g¢aligmalart halen
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onemini korumaktadir. Bir¢ok c¢alismaci farkl
zamanlarda kadavralarda akciger lob ve fissiirleri
hakkindaki ¢aligmalarini bildirmislerdir (3-6). Biz
bu ¢alismada bir kadavrada sag akciger’in horizontal
fissiir yoklugunu tartistik.

Olgu

Mugla Sitki Kogman Universitesi Tip Fakiiltesi
Anatomi  laboratuarinda 60 yasinda erkek
kadavranin rutin diseksiyon esnasinda sag akcigerde
iki fissiir yerine tek fissiir oldugu goriildi. Mevcut
fissiir incelendiginde arkada 4. torakal vertebra
seviyesinde baslayip, yukaridan asagiya ve One
dogru seyir izleyip akcigerin alt kenarini kestigi
tesbit edildi. Sag akciger konumundan ¢ikarilarak
ayritili incelemeye alinmasiyla, var olan fissiiriin
oblik fissiir oldugu, horizontal fissiiriin olmadig: ve
Horizantal fissiiriin yoklugu nedeniyle sag akcigerde
1 fissiir ve goriiniimii itibariyle makroskopik olarak
iki lobtan olustugu izlenimi vermekte idi (Resim 1).
Sol akcigerde ise herhangi bir varyasyona
rastlanmadi.

Resim 1. Sag akcigerin 6n yiizden goriiniimii. OF: Oblik
Fissur
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Sag akciger hilum’u incelendiginde akciger
kokiinii olusturan pulmoner damar ve bronglar
normal anatomik yerlerinde ve pozisyonlarinda
gozlemlendi. Pulmoner venler en 6nde ve altta
uzaniyorken, sag ana bronsun merkezde ve arkada
yer aldig1 goriildii (Resim 2).

e

Resim 2. Sag akcigerin mediastinal ylizden gériintimii.
a: sag ana brons, b: pulmoner arter, c:superior pulmoner ven,
d: inferior pulmoner ven

Tartisma

Embriyolojik dénemin 4. haftasinda gelisen
akciger tomurcugu daha sonra brons tomurcuklari
olarak iki kesecige ayrilir. Gelisimin ilerleyen
doneminde fissiir bolgeleri diginda bronkopulmoner
tomurcuklarin tamami kaynasir. Kaynagmayan
bosluklar fissiirleri ve akciger loblarinin olugmasina
sebep olur (7). Interlobar diizlemde kapanmayan
bosluklar, tam gelismis sag akcigerde oblik ve
horizontal fissiirleri, sol akcigerde ise oblik fissiirii
olustururlar.  Fissiirlerin ~ kismi  veya tam
obliterasyonu, bir fissiirin kismi veya tam
yokluguna neden olur. interlobar fissiir yoklugunda
parankim tamamen zemin boyunca birbirleriyle
kaynagir. Dolayistyla her iki komsu lob arasinda
vaskiiler, lenfatik, alveolar diizeyde yakin iligkiler
geligir.

Yapilan kadavra g¢alismalarinda sag akcigerde
horizontal fissiir yoklugu orant %3.1-18.7 arasinda
bildirilmistir (3-6). Bilgisayarli tomografi ile yapilan
calismalarda ise bu oran %3-3.2 olarak bildirilmistir
(8,9). Calismalarda bu oranlarin arasindaki farklilik,
fissiirlerin gelisiminde ¢esitli genetik ve gevresel
faktorlerin etkisinde olabilecegini
disiindiirmektedir.

Fisstirler, hem akciger dokusunun genislemesine
yardimci olurlar, hem de akcigerler i¢in belirleyici
anatomik isaret gorevini Ustlenirler. Aziz ve ark.
interlobar fissiirlerin normal pulmoner anatomi ve
hastaligin degerlendirilmesinin dogru tanimlanmasi
icin 6nemli yerler oldugunu one siirmiiglerdir (10).
Fisstlirler akciger hastaliklarinin diger loblara
gegcisine engel olan bir bariyer gérevi goriirler. Fissiir
yoklugunda ise bariyerin ortadan kalkmas1 sebebiyle
enfeksiyon veya hastalik akcigerlerin daha genis
boliimiine yayilabilir (5).
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PA Akciger grafilerinde horizontal fissiirlerin
%40’1 oraninda tanimlanmayabilir (11). Dolayisiile
fissiir yoklugu ile karigabilir. Belirli  bir
popiilasyonda fissiir varyasyonlarmin sikligim
bilmek, radyologlara ve klinisyenlere dogru tam
koymada yol gosterici olabilir. Akciger fissiirlerinin
normal anatomisi ve varyasyonlarinin bilinmesi kafa
karigtirict radyolojik goriintiileri yorumlamada ve
hastaliklarin farkli yayilim yollari1 aydinlatmada
yardimci olabilir (12).

Aldur ve ark. go6giis cerrahlarinin 6zellikle
segmenter cerrahi lobektomilerde akcigerlerdeki
anatomik varyasyonlarmin lokalizasyonunu her
zaman akilda tutmas: gerektigini bildirmislerdir
(13). Anatomik varyasyonlarin goz ardi edilmesi,
perioperatif komplikasyonlari arttirmast ve kiiratif
rezeksiyonlar:1  etkilemesi nedeniyle dikkatli
olunmalidir. Fissiir varyasyonlarin bilinmesi,
pulmoner lobektomi ve segmenter rezeksiyonlarin
planlanmasinda yararli olacaktir. Hastaya gore
cerrahi prosediir modifiye edilebilinir. Bdylece
akciger cerrahisi ile iligkili morbidite ve mortalite
azaltilabilir.

Klinisyenler, invaziv prosedirlerle iliskili
mortalite ve morbiditeyi 6nlemek ve azaltmak igin,
akcigerlerin loblar1 ve fissiirlerin paternindeki
degisimlerden haberdar olmalidirlar. Varyasyonlar
ile birgok inflamatuvar, graniilamatéz ve neoplastik
degisiklikler akciger fissiirlerinin  goriintiisiini
etkileyebilir ve radyolojik goriintiilerde
karmasikliga yol agarak yanlis yorumlamalara sebep
olabilir. Bunu onlemek icin radyologlarin bu
varyasyonlar1 akilda tutmalar1 dnemlidir.
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Exogenous Lipoid Pneumonia Due To Intramuscular Injection of
Synthol in a Bodybuilder

Viicut Gelistiricide Intramuskuler Synthol Enjeksiyonuna Bagh Lipoid
Pnomoni

Nesrin OCAL?, Armagan GUNAL?, Yakup ARSLAN?, Berat KACMAZ?, Ali COSKUN?,
Bahadir Can KARAN?, Deniz DOGAN?, Cantiirk TASCI?, Ergiin UCAR!

*Health Sciences University, Gulhane Medical Faculty, Department of Chest Diseases, Ankara
2Health Sciences University, Gulhane Medical Faculty, Department of Medical Pathology, Ankara

Abstract

We report a case of chronic exogenous lipoid pneumonia that
developed due to recurrent intramuscular use of “Synthol”, a
synthetic oil derivative, for muscle filling. 40-year-old man, who
had used Synthol to enlarge his pectoral muscles, was admitted to
the chest diseases polyclinic with shortness of breath progressing
within a year. On computerized tomography of thorax there were
reticulations and septal thickenings consistent with interstitial
lung disease. The patient underwent bronchoscopy.
Bronchoalveolar lavage and transbronchial biopsy (TBB) were
performed. In the histopathologic study of TBB, intraalveolar and
interstitial fatty macrophages, giant cells around fat particles and
extracellular fat particles were observed and the specimen was
reported as "lipoid pneumonia”. According to our knowledge,
exogenous lipoid pneumonia due to intramuscular use of Synthol
has not been reported heretofore and this is the first case in the
literature.

Keywords: Bodybuilder, Lipoid Pneumonia, Synthetic Oil,
Synthol

Oz

Bu makalede kas dolgusu amaciyla sentetik bir yag tiirevi olan
“Synthol” un tekrarlayan intramuskuler kullanimi nedeniyle geligsen
kronik eksojen lipoid pndmoni olgusu sunulmustur. Gogiis kaslarini
biiylitmek icin Synthol kullanan 40 yasinda erkek hasta, bir yil
icinde ilerleyen nefes darligi ile birlikte poliklinigimize bagvurdu.
Toraks tomografisinde interstisyel akciger hastaligi ile uyumlu
retikiilasyonlar ve septal kalinlagmalar izlenmekteydi. Hastaya
bronkoskopi yapildi. Bronkoalveolar lavaj ve transbronsiyal biyopsi
(TBB) alindi. TBB'nin histopatolojik incelemesinde, intraalveoler
ve interstisyel yagli makrofajlar, yag partikiilleri etrafindaki dev
hiicreler ve ekstraseliiler yag partikiilleri gozlendi. Ornek “lipoid
pnémoni” olarak raporlandi. Bizim bilgimize gore Synthol'un
intramuskiiler kullanimina bagli ekzojen lipoid pndmonisi simdiye
kadar bildirilmemistir ve olgumuz literatiirdeki ilk olgudur.

Anahtar Kelimeler: Lipoid Pnémoni, Sentetik Yag, Synthol, Viicut
Gelistirme

Introduction

Lipoid pneumonia is a rare pulmonary disease
characterized by non-infectious inflammatory
pneumonitis accompanied by alveolar lipid
accumulation. In fact, the pathological description of
lipoid pneumonia is the development of a chronic
foreign body reaction to oil in the respiratory tract
(1, 2). It is distinguished into two groups depending
on whether the lipid or fat content in the respiratory
tract origins from an endogenous or exogenous
source. Several cases with exogenous lipoid
pneumonias due to aspiration or inhalation of fat
derivatives have been reported (3). However,
chronic  lipoid  pneumonia  associated to
intramuscular injections is not common. In this
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article, we present a case of chronic exogenous
lipoid pneumonia that developed quietly after
recurrent intramuscular use of “Synthol”, a synthetic
oil derivative, for muscle filling. According to our
knowledge, exogenous lipoid pneumonia due to
Synthol use has not been presented in the current
literature heretofore.

Case

A 40-year-old bodybuilder man was admitted to
the chest diseases polyclinic with complaints of
shortness of breath progressing within a year. There
was no known chronic illness story. Vital findings
were stable and SpO2 in room air was measured as
88%. On the inspection, all striated muscle structures
of the body were observed as hypertrophic, with
pectoral and brachial muscles being more prominent
(Fig. 1). At the auscultation, respiratory voices were
heard as rough, no crackle and rhonchus were heard.
When the patient's story was deepened, it was
learned that he had used long-acting protein dust and
testosterone hormone supplements, and that over the
last 1.5 years he had injected an oil-based filling
substance called "Synthol" into the pectoral and
brachial muscles of his body at various times. On
computerized tomography, widespread ground glass
opacities accompanied by messy consolidations,
interlobuler septal thickenings and reticulations,
which were more prominent in subpleural areas in
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both lungs, were observed (Fig. 2). Taking into
account the anamnesis about the various drug uses,
bronchoalveolar lavage (BAL) and transbronchial
biopsy (TBB) were performed by bronchoscopy
with a preliminary diagnosis of drug-induced
interstitial lung disease. BAL cell count showed
eosinophilia  of 19.8%. There was no
microbiological culture positivity in BAL. In the
histopathologic study of lung TBB and the
cytopathological examination of BAL specimen;
intraalveolar and interstitial fatty macrophages, giant
cells around fat particles and extracellular fat
particles were observed. Final pathological
identification of these specimens was reported as
"lipoid pneumonia” (Fig. 3A-D).

=
\

Figure 1. The striated muscles of the patient's upper body were
extremely large and distinct. In addition, there were abnormal
fullness deformities in the regions of the pectoral region and
upper arm muscles. (*The tattoo was hidden to protect the
identity of the patient)

Considering the use of oil-based filler, the
radiological and clinical findings and pathological
findings, the patient was diagnosed as a case of
exogenous lipoid pneumonia due to intramuscular
use of Synthol. Methylprednisolone therapy at 0.5
mg/kg/day dosage was initiated. On the 7th day of
treatment, significant radiological improvement was
observed in reticular lesions (Fig. 4A and B).
Clinical signs and symptoms were significantly
improved with the ongoing steroid treatment.
Patient's consent form about the medical,
educational and scientific use of his data and photo
was obtained.

Discussion

Lipoid pneumonia is one of the rare lung
pathologies and no large case series have been
reported in the current literature yet. It was first
described by Laughlen (4) in 1925. Afterwards, only
sporadic cases were reported. According to the
origin of the fat particles which infiltrate and
accumulate in alveolar space and alveolar
macrophages, lipoid pneumonia is divided into two
groups as endogenous and exogenous lipoid
pneumonias. Endogenous lipoid pneumonia may be
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primary or secondary to frequently chronical
obstructive pneumonia. It can also be developed by
cholesterol and/or ester derivatives secreted from
inflammatory lesions (5, 6). Exogenous lipoid
pneumonias are most often caused by aspiration or
inhalation of exogenous oil molecules. Exogenous
lipoid pneumonia cases can manifest themselves
with an acute pattern with a rapid onset when
abundant quantities of the oil component are inhaled
in a short time, as well as a chronic pattern with
recurrent uptake of small amounts of oil molecules
over long periods of time. Aspiration of many oil
derivatives such as liquid paraffin, kerosen,
petroleum jelly, mineral oil laxatives, oil based nasal
drops, milk, poppy seed oil and egg yolk have been
reported as the main origin of exogenous lipoid
pneumonia in several cases (7, 8).

In this paper, we present a case of lipoid
pneumonia that had been developed secondary to
recurrent intramuscular injection, not due to
inhalation or aspiration, of a synthetic oil derivative.
In the current literature, an acute case of lipoid
pneumonia has been reported following
intramuscular anabolic steroid injection (9). In this
case, it was determined that the patient accidentally
injected the drug intravenously and progressed
rapidly to an ARDS-like status. In the literature, the
case of acute lipoid pneumonia that develops in a
woman who injects a liquid silicone filler for
cosmetic purposes into the hip region is partially
similar to our case (10). The existence of this case
was described as an acute situation, presented with
cough and shortness of breath that developed
suddenly after an hour from the injection procedure.
In our case, the clinical situation was more insidious
and has emerged with an increasing dyspnea during
the last year.

Oil derivatives as tissue filler were first used in
1899 with cosmetic purposes for breast enlargement
and filling the skin wrinkles (11). There have been
many reports of health problems from all over the
world in recent years about synthetic fillers, which
are known to have an increased and uncontrolled use
by bodybuilders (12). Synthol, one of the most
preferred synthetic oils for this purpose, consists of
85% fat (medium chain triglycerides), 7.5%
lidocaine and 7.5% alcohol (13). Several clinical
complications related to the use of Synthol have been
reported. The most commons of these are
extrapulmonary problems, mainly muscle injuries,
neuronal damage and infections (14). As a
pulmonary complication due to Synthol use, only
one case with fat embolism has been reported in the
pneumotox.com (15). According to our knowledge,
exogenous lipoid pneumonia due to Synthol use has
not been presented in the current literature
heretofore. In this respect, our case is of great
importance as being the first exogenous pneumonia
case due to intramuscular use of Synthol in the
literature.
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As a result, it has been observed in recent years
that the use of Synthol-labelled substance, a
synthetic oil derivative, known to be increasingly
uncontrollable among young people who seek for a
rapid and easy way of having excessively large
muscles and body-build. Unfortunately; Synthol,
which has been supposed to be an innocent oil
derivative, can lead to lipoid pneumonia and cause

significant respiratory failure. Therefore, the use of
Synthol should be controlled as soon as possible and
the community should be informed about possible
complications of inconvenient applications of it. We
believe that, besides being the first case in the
literature, this paper will be useful to clinicians by
drawing attention to the contingency of lipoid
pneumonia due to Synthol injection.

Figure 2. On computerized tomography, widespread ground glass opacities accompanied by messy consolidations, interlobuler septal
thickenings and reticulations, which were more prominent in subpleural areas in both lungs, were observed.

_ PRHE S KRS L L RV

Figure 3. Typical appearance of lipoid pneumonia morphology. Multinuclear giant cells and cavities surrounded by lipid-laden
macrophages (H & E stained transbronchial lung biopsy (a) 40x (b) 100x (c) 200x). Lipid-loaded macrophages are seen in PAP-stained

bronchoalveolar lavage (d) 200x.

Figure 4. At the end of the first week of treatment with corticosteroids findings on chest x-ray were recorded. Chest X-ray before

the treatment (a), and chest X-ray after the first week of treatment (b).
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Informed Consent: Written informed consent was
obtained from patient who participated in this case

(14.05.2018).
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Karbonmonoksit Zehirlenmesi

Carbon Monoxide Poisoning
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Oz

Karbonmonoksit, hidrokarbonlarin tam olarak yanmamasi sonucu
olusan tatsiz, renksiz ve kokusuz, toksik bir gazdir.
Karbonmonoksit zehirlenmesi Tiirkiye’de her yil yiizlerce kisinin
Olimiine sebep olan oOnemli bir halk saghigi sorunudur.
Karbonmonoksit zehirlenmesi tedavisinde giincel yaklagim,
hastaya %100 normobarik oksijen solutulmasi veya hiperbarik
oksijen tedavisi uygulanmasidir. Tedavide amag
karbonmonoksidin viicuttan eliminasyonunu saglayarak akut
etkileri ve gecikmis noropsikiyatrik sekel — gelisimini
engellemektir.

Anahtar Kelimeler: Hiperbarik  Oksijen Tedavisi,
Karbonmonoksit, Zehirlenme

Abstract

Carbon monoxide, which is produced from incomplete combustion
of hydrocarbons, is a tasteless, colorless and odorless, toxic gas.
Carbon monoxide poisoning is a severe public health problem that
causes hundreds of deaths each year in Turkey. The current
approach to the treatment of carbon monoxide intoxication is 100%
normobaric oxygen inhalation or hyperbaric oxygen therapy. The
aim of the treatment is to prevent the acute effects and delayed
neuropsychiatric sequelae by the elimination of carbon monoxide
from the body.

Keywords: Carbon Monoxide, Hyperbaric Oxygen Treatment,
Poisoning

Giris

Karbonmonoksit (CO), ilk defa 1880 yilinda
William  Cruikshank tarafindan tanimlanmis,
hidrokarbonlarin tam olarak yanmamasi sonucu
ortaya ¢ikan, bir karbon ve bir oksijen atomunun bag
yapmas1 sonucu olusan bir molekiildiir. Oldiiriicii bir
etkiye sahip olan CO, renksiz, kokusuz ve tatsiz bir
gaz olmast sebebiyle sessiz katil olarak da
adlandirilmaktadir. Ozellikle 1stnma i¢in kullanilan
odun, komiir, dogalgaz gibi yakitlarin yakilmasi,
tiitin - dumani, motorlu araglar ve fabrikalarda
kullanilan enerji kaynaklarmin yakilmasi olmak
iizere, aym1 zamanda gazlarin emisyonu, orman
yangmlart  ve  volkanik  patlamalar  da
karbonmonoksit olusumuna sebep olmaktadirlar (1).
CO’nun oldiriicti etkisi ¢ok eski caglardan beri
bilinmektedir. Yunan ve Roma medeniyetlerinde
suglularin infaz edilmesinde kullanildigi, hatta iki
Bizans imparatorunun 1smmak i¢in  kOomiir
yakilmasina bagli CO zehirlenmesine ugradigi
bilinmektedir (2).

19. Yiizyilda Claude Bernard, CO’nun
hemoglobinle etkilesime girerek hipoksiye sebep
oldugunu ortaya koymustur (3).

Karbonmonoksit zehirlenmesi genellikle, 1stnma
amaciyla, odun, komiir, havagazi gibi yakitlarin soba
ve ocakta yakilmasi sirasinda olusur. Acil servise
bagvuran zehirlenme olgulart arasinda, en sik
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goriilenlerden biridir. Tiirkiye’de karbonmonosit
zehirlenmesine bagli 2008-2018 yillar1 arasindaki on
yillik donemde, 2667 6liim vakasi bildirilmistir (4).

Patogenez

CO inhale edildigi zaman hizli bir sekilde
hemoglobine (Hb) baglanarak karboksihemoglobini
(COHb) olusturmaktadir. Normal serum COHb
diizeyi %0.4-0.7°dir. Hemoglobine afinitesi oksijene
gore 250 kat daha fazladir (5). CO, oksijen ile
yarigarak, yiiksek afinite ile Hb’ye baglanir ve
Hb’nin oksijen tasima kapasitesini diisiiriir (6).
Oksihemoglobin olusumunu bozarak hiicresel
hipoksiye sebep olur.

COHb, oksijenin Hb’den ayrilmasim bozarak
oksihemoglobin disosiasyon egrisini sola kaydirir ve
oksijenin  dokulara  ulagimin1  azaltr. CO
zehirlenmesine ugrayan hastalarda, kan COHb
diizeyleri direkt olarak hastanin klinigini ve
prognozunu yansitmaz (7). COHb diizeyleri, sigara
icmeyenlerde %2’nin, sigara igenlerde %210’un
iizerine ¢iktig1 zaman anormal olarak kabul edilir ve
semptomlara yol acabilir (8).

CO sitokrom oksidazin aktif bolgesindeki
hemas’e baglanarak mitokondriyal solunumu inhibe
eder ve oksidatif fosforilasyonu durdurur (9,10).
Dokulardaki ATP iiretimi azalarak hiicrelerin ve
dokularin yikimina sebep olur.

CO, toksik diizeylerde iken, tromboz sikligimni
arttirmaktadir. Indiiklenebilir nitrik oksit sentaz
ekspresyonunu  arttirarak, iskemi reperflizyon
sirasinda olusan nitrik oksit (NO) iligkili miyokard
hasarini arttirmakta (11); hiicre ylizeyinden NO’yu
uzaklastirarak, trombositlerin aktive olmasina sebep
olmaktadir (12). Aktive trombositler nétrofilleri
uyararak miyeloperoksidaz (MPO) salimina, reaktif
oksijen tiirleri (ROS) olusumuna ve de inflamasyona
yol agar (13). MPO ve ROS, lipid peroksidasyonunu
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katalize ederek miyelin bazik protein (MBP)
olusumuna yol agar. Yapilan c¢aligmalarda CO
zehirlenmesine  bagli  norolojik sekel kalan
hastalarda MBP oranlarinin, ciddi semptom
gelismeyen hastalarla kiyaslandiginda, daha yiiksek
oldugu saptanmustir (14).

CO zehirlenmesine bagli, oksijen iletiminde ve
mitokondriyal oksidatif fosforilasyonda goriilen
azalmalar iskemik, anoksik beyin hasarina ve bilissel
fonksiyon bozukluguna sebep olur. Kalsiyum (Ca*?)
ATPaz’m inaktivasyonuna bagli goriilen hiicre igi
Ca*? artis1, ATP’nin diismesi nedeniyle aktive olan
hiicre i¢i lipaz ve proteazlar nedeniyle glutamat
saliminin artmasi, glutamatin aktive ettigi N-metil-
D-aspartat reseptdrlerinin hiicre fonksiyonlarimin
bozulmasma ve apoptoza sebep olmasi beyin
hasarini arttirir (15,16).

Tam ve Klinik

CO zehirlenme tanisi, kesin bir kriter olmamakla
birlikte, bir triad olugturmaktadir (8):
1. CO zehirlenme belirtilerinin goriilmesi
2. CO’ya maruziyet hikayesi
3. COHb diizeylerinin yiikselmesi

Hastalarda bag agrisi, yorgunluk, bulanti-
kusma, gogiis agrisi, nefes darligy, biling degisikligi
ve kaybi gibi semptomlar goriliir. Hastalar
cogunlukla biling kaybi halinde, bir bagkasi
tarafindan olay yerinde fark edilmeleri ile
bulunurlar. Bu sekilde acil servise getirildikleri i¢in
imkanlar dahilinde bir¢gok hastaya bilgisayarl
tomografi  (BT) veya manyetik rezonans
goriintiileme (MRG) uygulanir (17-19). En sik
saptanan MRG bulgusu T2’de beyaz cevher
hiperintensitesidir, BT de ise genellikle bilateral
simetrik hipoatenuasyon goriiliir. CO’nun sebep
oldugu endotel disfonksiyonu ve serbest radikal
iiretimi artis1 koroner vazospazma sebep olmaktadir
(20). CO’nun yol actig, en sik goriilen
elektrofizyolojik bulgu uzamis QT intervalidir,
aritmi riski de artmaktadir (21). Hastalarin bir
kisminda miyokard hasar1 goriilirken, COHb
seviyelerinin yiiksekligi ile iligkili olarak miyokard
enfarktiisii de goriilebilmektedir (22,23). Ciddi akut
CO zehirlenme vakalarinda, progresif bir sekilde
beyin hasarina ve odemine giden biligsel islev
bozuklugu tablosu goriilir (24). pH degerinin
7.2’nin altinda olmasi, CO kaynaginin yangin
olmasi, biling kaybi, yiiksek COHb diizeyleri, tedavi
sirasinda  endotrakeal entiibasyona gereksinim
yiksek oOlim riski ile iligkilidir (25). CO
zehirlenmesinden sag kurtulanlarda, beyin hasarina
bagli olarak hafiza bozuklugu, depresyon, anksiyete,
vestibiiler ve motor yetmezlik gibi norobilissel
sekeller goriilmektedir (8).

Karbonmonoksit Zehirlenmesinin Tedavisi

53

CO zehirlenmesi tedavisinde giincel yaklagim,
hastaya %100 normobarik oksijen solutulmasi veya
Hiperbarik Oksijen Tedavisi (HBOT)
uygulanmasidir. Tedavide asil ama¢ CO’nun
viicuttan eliminasyonunu saglayarak akut etkileri ve
gecikmis  noropsikiyatrik  sekel  gelisimini
engellemektir (26). CO’nun Hb disosiasyon hizi,
solunan Oy’nin parsiyel basinci (pO) ile dogru
orantilidir (26,27). CO yarilanma dmrii temiz hava
solunmasi ile 320 dakika, %100 O, solunumu ile 74
dakika ve 2.5-3 mutlak atmosferde (ATA) HBOT ile
20-23 dakika olarak bildirilmektedir (26-30). Bu
nedenle, CO zehirlenmesinin tedavisi zehirlenmenin
olustugu yerde Dbaglamalidir. Hasta hizla,
zehirlenmeye sebep olan kaynaktan uzaklastiriimali

ve temiz hava soluyabilecegi bir ortama
kavusturulmalidir ~ (28). Hastanin  kan ve
dokularindaki CO, toksik gaza maruziyetin

kesilmesi ile birlikte viicuttan elimine olmaya baslar
(30). Bundan sonra, en erken siirede hastaya %100
O, solutulmaya baglanmali ve gerekiyorsa diger
destekleyici tedaviler uygulanmalidir (26,28).
Hastaya yiiksek konsantrasyonlarda 02
saglayabilmek i¢in tercihen demand valfli maske
veya rezervuarli O, maskesiyle ve yiiksek akim
hizlarinda O solutulmahidir (15 L/dk) (26,31).
Tedavi COHb seviyeleri normal degerlere diisene
(<%3-5) veya hastanin semptomlar1 tam olarak
kaybolana kadar siirdiiriilmelidir (26,28).

HBOT, secilmis vakalarda CO zehirlenmesinin
tedavisinde etkin bir tedavi yoOntemi olarak
uygulanmaktadir. HBOT, normal atmosferik
basingtan (1 ATA) daha yiiksek basinglarda ve
bahsedilen yiiksek basinglara ulasabilmek i¢in 6zel
olarak imal edilen tek kisilik veya ¢ok kisilik basing
odalar1 igerisinde uygulanan bir tedavi yontemidir.
Hastalar basing odas igerisinde olusturulan yiiksek
basingta, yiizlerine tam oturan maske sistemi, baslik,
endotrakeal tiip aracilig1 ile veya tek kisilik basing
odalarinda ortamdaki O2’yi tedavi siiresi boyunca
stirekli veya aralikli olarak solurlar. Henry Kanunu
geregi, olusturulan yiiksek basingta %100 O;
solunmasi ile plazmada daha fazla O ¢dziinmekte ve
yiiksek pO2 degerlerine ulagilmaktadir. Olusturulan
yiiksek pO; diizeyleri ile Hb, miyoglobin ve hiicre
icinde  mitakondriyal sitokrom  proteinlerine
baglanan ve enerji metabolizmasini bozan CO’in
disosiasyonu hizlanmaktadir. Ayrica plazmada
¢ozlinen yiiksek miktarda O ile doku ve hiicreler
Hb’den bagimsiz olarak ihtiyag duyduklart O2’yi
plazmadan saglayabilmektedir (31). HBOT’ nin bir
diger etkisi notrofillerin beyindeki hasarli endotele
baglanmasim azaltarak doku o6demi ve lipid
peroksidasyonunu azaltmasidir (31).

Literatiirdeki ¢aligmalarin  heterojenitesinden
dolayr, akut CO zehirlenmelerinde HBOT
endikasyonlart net ve kesinlesmis degildir; ancak
genel kabul gérmiis bazi oneriler mevcuttur (26).
Bunlardan bazilar1 agagidaki gibidir (26-31).
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1. Kan gazinda COHb seviyesinin >%25 veya
>%40 olmasi,
2. Gebelerde COHb seviyesinin >%15 veya

>%20 olmasi, fetal stress bulgularinin
bulunmasi
3. Biling kaybt hikayesi, konfiizyon, koma,

nodrolojik muayenede patoloji saptanmast,
4. EKG’de iskemiye bagl degisiklikler
5. Ciddi metabolik asidoz (pH < 7.1)

Hastalara sadece COHD seviyesi dikkate alinarak
HBOT endikasyonu konmasi yerine, basta hastanin
klinigi olmak tizere diger maddelerin de birlikte bir
biitiin olarak degerlendirilmesi gerekir (26,28,31).
HBOT sonrasi COHb seviyeleri normal seviyeye
inmig olsa bile, hastanin klinik durumuna gore
tekrarlayan HBOT seanslar1 gerekebilir.

Duman inhalasyonu nedeniyle gelisen ciddi
zehirlenme durumlarinda ise kombine CO ve siyanid
zehirlenmesi diistiniilmeli ve hidroksikobalamin gibi
siyanid antidotlar1 uygulanmalidir (26,28). Deney
hayvanlarinda yapilan bazi ¢aligmalar iimit verici
olsa da, siyanid antidotunun aksine CO i¢in ortaya
konmus herhangi bir farmakolojik antidot yoktur
(26-28).

Sonug¢

CO zehirlenmesi en sik rastlanan zehirlenme
tiirlerindendir. Oncelikle CO zehirlenmesine neden
olan durumlarmn 6nlenmesi hedeflenmelidir. Boyle
bir durum olustugunda ise erken tani ve tedavi,
zehirlenmenin akut etkileri ve gecikmis noérolojik
sekel riskinin azaltilabilmesi agisindan son derece
Onemlidir. Farmakolojik antidot  tedavisi
bulunmayan CO zehirlenmesinde kullanilan ana
tedavi hastaya %100 O; solutulmasidir. Bu nedenle
CO zehirlenmesi siiphesi olan hasta, zehirlenmenin
yasandig1 bolgeden uzaklagtirlmali ve en erken
stirede %100 O solutulmaya baslanmalidir.
Secilmis ciddi vakalarda HBOT uygulanmasi
zehirlenmenin akut etkilerini tedavi etmede ve
gecikmis ndropsikiyatrik sekel olasiligint azaltmada
etkin bir yontemdir.
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