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Bati Karadeniz Tip Dergisi

YAZARLAR ICIN BILGILER

“Bati Karadeniz Tip Dergisi”, Zonguldak Biilent Ecevit Universitesi Tip Fakiil-
tesi’nin bilimsel yayim organidir. Ulusal ve uluslararasi tiim kurum ve kisilere
basili ve elektronik olarak ticretsiz ulasmay1 hedefleyen hakemli bir dergidir.
Dergi yilda ti¢ kez olmak tizere Nisan-Agustos ve Aralik aylarinda yayimlanur.
Derginin yayim dili Tiirkce ve Ingilizcedir.

Derginin amaci Tiirkiye’de ve yurtdisinda ilgili alanlarda yapilan nitelikli aras-
tirma ¢aligmalarini ulusal ve uluslararasi bilim ortamina sunarak duyurmak,
paylasmak ve siirekli bir egitim platformu olusturarak bilimsel ve sosyal iletigi-
min saglanmasina katkida bulunmaktir.

Dergide bu amaglar dogrultusunda Temel, Dahili ve Cerrahi Tip Bilimleri
alaninda 6zgiin aragtirmalar, olgu sunumlari, derlemeler, kisa bilgi makalesi,
editore mektup, biyografi yazilar: ve makale bigimine getirilen toplanti bildirileri
yayimlanir. Kongre, sempozyum, elektronik ortamda sunulmus bildiriler veya
6n ¢alismalar, bu durumun belirtilmesi kosuluyla yayimlanabilir.

Bu dergiye gonderilen yazilar, daha 6nce herhangi bir yerde yayimlanmamis ve
yayimlanmak tizere baska bir dergiye gonderilmemis olmas: sarti ile kabul edilir.

Tim yazilar 6nce editor ve yardimei editorler tarafindan 6n degerlendirmeye
almir. Daha sonra degerlendirilmesi i¢in derginin bilimsel danigma kurulu
tiyelerine gonderilir. Yayimlanmak {izere dergiye iletilen tiim makalelerde
hakem degerlendirmesine basvurulur. Gerekli durumlarda diizeltmeler yapila-
bilir. Yazarlardan bazi sorularmn yanitlanmasi ve eksiklerin tamamlanmasi iste-
nebilir. Dergide yayimlanmasina karar verilen yazilar sayfa diizenlenmesi siire-
cine alinir. Bu agamada yazilar tiim bilgilerin dogrulugu i¢in ayrintili kontrol
ve denetimden gegirilir. Yazilar yayim 6ncesi son sekline getirilerek yazarlarin
kontroliine ve onayina sunulur.

BiLIMSEL SORUMLULUK

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede belir-
tilen yazarlarin galigmaya belirli bir oranda katkisinin olmasi gereklidir. Yazar-
larn isim siralamasi ortak verilen bir karar olmalidir. Yazarlar, yazar siralama-
sin1 yayin hakki devir formunda imzali olarak belirtmek zorundadir. Yazarlarin
tiimiiniin ismi, yazinin baghginin altindaki béliimde yer almalidir. Yazarlik i¢in
yeterli 6l¢iitleri karsilamayan ancak galigmaya katkisi olan tiim bireyler “Tesek-
kiir” kisminda siralanabilir.

ETIiK SORUMLULUK

« Etik kurallara uyulmamasindan dogacak her tiirlii sorumluluk yazar(lar)a aittir.

« “Insan” égesini iceren tiim ¢alismalarda Diinya Tip Birligi Helsinki Dekle-
rasyonu Prensiplerine uygunluk (http://www.wma.net/en/30 publicati-
ons/10policies/b3/index.html) ilkesi kabul edilir. Dolayisiyla yayimlanmak
tizere gonderilen tiim makalelerde yukarida belirtilen kurulun etik standart-
larina uyuldugu belirtilmelidir. Bu ¢alismalarda yazarlarin, makalenin Gereg
ve Yontemler boliimiinde galigmanin yukaridaki prensiplere uygun olarak
yapildigini, etik kuruldan onay ve ¢alismaya katilmis bireylerden/ebeveynle-
rinden “Bilgilendirilmis Onam” alindigini bildirmeleri gereklidir. Yerel veya
uluslararasi etik kurullardan alinan gerekli tiim onay belgeleri de makale ile
birlikte gonderilmelidir.

« “Hayvan” 6gesi ile ilgili yapilan deneysel ¢alismalarda ise yazarlarin, maka-
lenin Gereg ve Yontemler bolimiinde Guide for the Care and Use of Labo-
ratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda
hayvan haklarini koruduklarini ve galismanin yapildigi kurumdaki hayvan
deneyleri etik kuruldan onay aldiklarini bildirmeleri gereklidir.

o Calisma etik kurul onayr alinmasini gerektiriyor ise, alinan onay belgesi
makale ile birlikte dergi yaym kuruluna génderilmelidir.

+ Eger makalede daha 6nce yayimlanmis alint1 yazi, tablo, resim vs. var ise
yazarlar; yayin hakk: sahibi ve yazarlarindan yazili izin almak, ayrica bunu
makalede belirtmek zorundadir.

o Eger makalede dogrudan ya da dolayli ticari baglanti veya ¢alisma igin maddi
destekte bulunan kurum varsa yazarlar; kaynak sayfasinda, kullanilan ticari
iriin, ilag, ilag firmas1 vb. Ile ticari higbir iliskinin olmadigini ya da varsa nasil
bir iliski oldugunu bildirmek zorundadr.
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« Editorler ve yayimci, reklam amaciyla dergide yaymlanan ticari {irtinlerin
ozellikleri ve agiklamalari konusunda sorumluluk kabul etmemektedir.

Hastalar ve ¢alismaya katilanlarin gizlilik ve mahremiyeti:

o Ozellikle hastanin ads, adinin kisaltilmast, hasta protokol numaralar1 ve kayit
numarasi kullanilmamalidir.

+ Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadik¢a fotograflarda
gozler maskelenmeli ve hastanin taninmayacagi sekle getirilmelidir.

« Tanimlayici bilgiler, bilimsel amaglar agisindan ¢ok gerekli olmadik¢a ve
hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’ verme-
dikge basilmazlar. ‘Bilgilendirilmis Onam’ alindig1 makalede belirtilmelidir.

EDITORLER, YAZARLAR VE HAKEMLER iLE ILISKILER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gore hazirlanmis ve eksik-
siz olarak sayfa diizenlemesine hazir duruma getirilmis olmasi gerekir. Yayim
kurulu, yazim kurallarina uymayan yazilari iade etmek, diizeltilmek tizere yazara
gondermek ya da sekil agisindan yeniden diizeltmek yetkisine sahiptir. Yayim
kurulu tarafindan diizeltme istenen makalelere, yazar tarafindan hakemlere veri-
len yanitlar1 igeren ayr1 bir yazi eklenmelidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarin yazim kural-
laria uygunlugunun denetimi ve ilgili diger konularda degisiklik ve diizeltmele-
rin yapilmasinda tam yetkilidir.

Makalede daha 6nce yayimlanmis alint1 yazi, tablo, fotograf vb. var ise, maka-
lenin sorumlu yazari ilgili yayin hakk: sahibinden ve yazarlarindan yazili izin
almak, ayrica bunu makalede belirtmek zorundadir.

Dergiye gonderilen yazilar, korleme danigmanlik (peer-review) sistemine gore
yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan hakem-
lere gonderilir. Yazarlara da, yazinin hangi hakemlere génderildigi ile ilgili
bilgi verilmez. Editér, makalelerle ilgili bilgileri (makalenin alinmasi, igerigi
gozden gegirme siireci, hakemlerin elestirileri ya da varilan sonuglar) yazarlar
ya da hakemler diginda kimseyle paylasmaz. Hakemler ve yayin kurulu tyeleri
topluma agik bir sekilde makaleleri tartigamazlar. Yazarlar alti hafta iginde
makalelerinin yayimlanmasi: konusunda bilgilendirilir.

Hakemler yazilar1 inceledikten sonra, degerlendirmelerini editére gonderir.
Yazarin ve editoriin izni olmadan hakemlerin degerlendirmeleri basilamaz
ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen gosterilir. Bazi
durumlarda edit6riin karariyla, ilgili hakemlerin makaleye ait yorumlar: ayni
makaleyi yorumlayan diger hakemlere gonderilerek, hakemlerin bu siiregte
aydinlatilmas: saglanabilir.

BILIMSEL MAKALE GESiTLERQ
Ozgiin Arastirma

Klinik, laboratuvar, epidemiyolojik ve her tiirli deneysel ¢alismalar yayim-
lanabillir. Ozgiin aragtirma makaleleri asagidaki béliimlerden olusmalidir;
Oz (Tiirkge ve ingilizce), giris, gere¢ ve yontem, bulgular, tartiyma, tesekkiir,
kaynaklar. Tartigma boliimiini takiben tesekkir bolimiinde “gikar ¢atigmasi”
olup olmadigina dair bilgi verilmelidir.

Derleme

Temel, Dahili ve Cerrahi Tip Bilimleri alanindaki giincel konulardan olusan
derlemeler, dogrudan veya davet edilen yazarlar tarafindan yazilabilir. Derleme
makaleleri agagidaki béliimlerden olusmalidir; Oz (Tiirkge ve Ingilizce), metin,
kaynaklar.

Olgu Sunumu

Temel, Dahili ve Cerrahi Tip Bilimleri alaninda nadir gériilen, tani ve tedavi-
sinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmus ve takibi yapilmis
olgulara yer verilir. Olgu sunumlari agagidaki boliimlerden olusmalidir; Oz
(Tiirkge ve Ingilizce), giris, olgu, tartiyma, kaynaklar.

YAZIM KURALLARI

Yazilar cift aralikli, 12 punto ve sola hizalanmis olarak, “Times New Roman”
karakteri veya “Arial” yazi karakterlerinde kullanilarak yazilmaldir. Sayfa
kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralar1 her sayfanin sag alt
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kosesine yerlestirilmelidir. Kapak sayfasina numara yazilmamalidir. Makaleler
“Uluslararas1 Tip Dergileri Editorleri Kurulu” tarafindan belirlenen: Biyome-
dikal Dergilere Gonderilen Makalelerin Uymasi Gereken Standartlar’a (http://
www.icmje.org) uygun olmahdir. Ozgiin arastirma yazilar1 ve derlemeler cift
aralikli olarak en fazla 15 sayfa, olgu sunumlari ise 5 sayfayi (6z, kaynaklar, tablo
ve sekiller hari¢) gegmemelidir. Yazilar “doc” veya “docx” formatinda gonderil-
melidir. Yazarlar diizeltme yaptiklari dosya tizerinde yapilan degisiklikleri farkli
bir renk ile belirtmelidir. Yazida asagidaki bolimler bulunmalidir:

KAPAK SAYFASI

Yazinin bashgin (Tiirkge ve Ingilizce), yazarlarin isimlerini ve ORCID numa-
ralarini, yazigmalarin yapilacagi yazarin adini, ¢alistiklar: kurumlari, agik adre-
sini, telefon ve faks numaralarini, e-posta adresini, ayrica 40 karakteri gegmeyen
bir kisa bashgi icermelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise
toplanti ady, tarihi ve yeri belirtilerek yazilmalidur.

OZ VE ANAHTAR SOZCUKLER

Makalelerde Tiirkge ve Ingilizce 6z (abstract) olmalidir. Oz, 250 sdzciigii agma-
mali, makaleyi yansitacak nitelikte olmali, nemli sonuglar vermeli ve bunlarin
ok kisa yorumu yapilmalidir. Ozde agiklanmayan kisaltmalar kullanilmamals,
kaynak gosterilmemelidir. Ozgiin aragtirma makalelerinde Tiirkge ve Ingilizce
ozler bolumlii olmali ve agagidaki gibi yapilandirilmalidir;

Amag, gereg ve yontemler, bulgular, sonug(lar).

Olgu sunumlarinda ise; amag, olgu (lar), sonug (lar) boliimlerini igeren yapilan-
dirilmis 6z bulunmalidir.

Tiirkge ve Ingilizce anahtar sézciikler

“Index Medicus: Medical Subject Headings” (http://www.nlm.nih.gov/mesh/
MBrowser.html) ile uyumlu olmali ve en az ti¢ en fazla bes adet olmalidir. Anah-
tar sozciiklerin belgeye erisimde en 6nemli 6ge oldugu goz 6niinde bulundu-
rulmalidir.

GIRIS

Bu boliimde, aragtirmanin neden yapildigi sorularina yanit verilmeli, konu ile
ilgili ge¢mis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrintili bigimde
anlatilmalidir. Kisaltmalar metinde, tablolarda, resim ve sekillerde ilk gegtigi
yerde agiklanmalidir. Eger bir marka belirtiliyorsa tiretici firmanin ad1 (sehir,
iilke) verilmelidir.

BULGULAR

Elde edilen bulgular agik ve kisa bir sekilde sunulmalidir. Bu amagla tablo, grafik
ve fotograflar kullanilabilir.

TARTISMA

Girig boliimiiniin tekrar1 yapilmadan, bulgularin 6nemi belirtilmelidir. Bu
bolimde ¢alismanin sonuglar: verilmelidir.

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan 6nce, varsa arastirmaya veya makalenin
hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu bolimde kisisel,
teknik ve gere¢ yardimu gibi nedenlerle yapilacak tesekkiir ifadeleri yer alir.

Her tiirlii ¢ikar catismasi, finansal destek, bagis ve diger editoryal (istatistik
analiz, Ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise metnin
sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gegis sirasina gére numaralandirilmali, numaralar1 metinde
ciimlenin sonunda parantez iginde belirtilmelidir ve metin igerisinde aldig:
numaraya gore kaynak listesinde gosterilmelidir. Kaynak listesi ayr1 bir sayfada
olmalidir. Kaynak listesinde “ve ark.” (et al.) kisaltmasi kullanilmamali, butiin
yazarlarin isimleri belirtilmelidir. Metin icinde kaynak verirken, yazar sayist
iki veya daha az ise tiim yazarlar yazilmali, ikiden fazla ise ilk yazar ad1 yazi-
larak “ve ark.” (et al.) kisaltmas1 kullanilmalidir. Kaynaklarin dogrulugundan
yazar(lar) sorumludur. Kaynak bildirme “Uniform Requirements for Manusc-
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ripts Submitted to Biomedical Journals” (http://www.icmje.org) adli kilavuzun
en son giincellenmis sekline (Subat 2006) uymalidir. Dergilerin isimleri Index
Medicus’a uygun olarak kisaltilmis bigimde verilir. Dergi isimlerinin kisaltma-
lar1 igin Index Medicus’da dizinlenen dergiler listesine veya http://www.nlm.
nih.gov/tsd/serials/lji.html adresine bakiniz. Index’e girmeyen dergi isimlerinde
kisaltma yapilmaz. Sadece yayimlanmis veya yayimlanmak tizere “baskida” olan
makaleler, kaynaklarda gésterilebilir.

KAYNAKLARIN YAZIMI iCiN ORNEKLER
Dergiler:

Yazar ad(lar);, makale adi, dergi adi (“IndexMedicus” ta verilen listeye gore
kisaltilmalidir), yily, cilt numaras, ilk ve son sayfa numarasi.

Shannon KR, Nanda RS. Changes in the curve of Spee with treatment and at 2
years posttreatment. Am ] Orthod Dentofacial Orthop 2004; 125: 589-596.

Cevrim-i¢i makaleler:

Abood S: Quality improvement initiative in nursing homes: the ANA acts in an
advisory role. Am J Nurs [Internet yayini]. 2002 Jun [at:if 12.08.2002];102(6).
Erisim: http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Kitaplar:

Boliimiin yazarlarmin ad(lar)i, kitabin adi, kagincr baski oldugu, yayimlandig:
yer, yaymnevi, yil.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics with functional
appliances. 2nd ed., St. Louis, Mosby; 1997.

Kitap bolimii:

Ilgili bsliim yazar ad(lar)y, ilgili boliim ady, editér(ler), kitabin adi, yayimlandig:
yer, yayievi, yil, ilk ve son sayfa numarasi.

Marsh PD, Nyvad B. The oral microflora and biofilms on teeth. In: Fejerskov O,

Kidd E, editors. Dental caries the disease and its clinical management. 2nd ed.
Blackwell Munksgaard; 2004. 29-48.

TABLOLAR

Tablolar ana metin iginde kaynaklardan sonra gelmeli, her tablo ayr1 bir sayfada
olacak sekilde ve cift aralikli olarak yazilmalidir. Makale i¢indeki gegis sirasina
gore numaralandirilmali ve kisa-6z bir baghk tagimalidir. Metin igerisinde de
yerleri belirtilmelidir. Tablo baghg: tablonun istiinde, tablo agiklamalar: ve
kasaltmalar altta yer almalidir. Tablolar metin igindeki bilgileri tekrarlamaktan
ziyade kendini agiklayici nitelikte olmalidir. Daha 6nce yayimlanmis olan bilgi
veya tablolarin kaynagy, ilgili tablonun altina ilistirilen bir dip not ile belirtilme-
lidir.

KISALTMALAR

Sozcugin ilk gectigi yerde parantez iginde verilir ve tiim metin boyunca ayni
kisaltma kullanilir.

FOTOGRAF VE SEKILLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, gortntileri ve taranmis
goriintiiler “.jpeg” ya da “tiff” formatinda, piksel boyutu en az 800x600 ve 1000
dpi ¢oziintrlikte kaydedilmeli ve gevrimici olarak gonderilmelidir. Histolojik
kesit ve sitoloji fotograflarinda biiyiitme ve boyama teknigi belirtilmelidir. Resim
ve sekiller metinde gegis sirasina gére numaralandirilmalidir. Metin igerisinde
de yerleri belirtilmelidir. Resim ve sekil alt yazilari makalenin sonunda ayr1 bir
sayfada verilmelidir. Resim ve sekil alt yazilar1 kisa ve agiklayici olmali, metni
tekrar etmemelidir. Resim veya sekillerde kullanilan say1, sembol ve harflerin
anlamu agik bir gekilde belirtilmelidir. Zorunlu olmadikga resim tizerinde yazi
yazilmasindan kaginilmalidir.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin gevrimigi makale degerlendirme sistemi tizerinden
kabul edilmektedir (https://dergipark.org.tr/tr/pub/baktipd). Yazi ile birlikte, tiim
yazarlarmn imzali onayini igeren yayin hakki devir formu dergiye gonderilmelidir
(e-posta: baktipd@gmail.com). Yazinin tiim yazarlar tarafindan okundugu, onay-
landig1 ve orijinal bir ¢alisma triinii oldugu ifade edilmeli ve yazar isimlerinin
yaninda imzalar1 bulunmalidir. Herhangi bir yazar, kurum ya da kurulus ile ¢ikar
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gatismast olmadig: belirtilmeli ve bunun i¢in “International College of Medical
Journal Editors Form for the Disclosure of Conflict of Interest”e gore hazirlan-
mus olan “Cikar Catismasi Formu” doldurulmali ve Yayin Hakk: Devir Formu ile
gonderilmelidir (https://dergipark.org.tr/en/pub/mjwbs/page/5815).

Kabul edilen makalenin yaymn haklar1 “Bati Karadeniz Tip Dergisi” Yayn
Kuruluna devredilmelidir. Yaym hakki makalenin basim, ¢ogaltim ve dagitim
haklarini igermektedir. Yazarlar, “Bat1 Karadeniz Tip Dergisi” Yaymn Kuru-
lunun yayin hakk: sahibi oldugunu ve yayinin kaynagini belirtmek kosuluyla
bu makaleyi ticretsiz olarak internet ortamina agabilir. Bu durumda dergideki
orjinal makaleye internet sitesinde gevrimici bir baglant: yaratilmali ve baglant:
noktasinda su ifade yer almalidir: “Orijinal makale dergipark.gov.tr/baktipd
adresinde yer almaktadir.” Dergide basilan tim makaleler yayin hakki ile
korunmaktadir. Basilmus olan hi¢ bir materyal “Bat1 Karadeniz Tip Dergisi”
Yaymn Kurulunun yazili izni olmadan, herhangi bir sekilde baska bir yerde
yayimlanamaz. “Bat1 Karadeniz Tip Dergisi” Yaym Kurulu bu dergide yayin-
lanan bilgilerden olusabilecek yanlishk, eksiklik ve hak iddialari ile ilgili olarak
yasal sorumluluk kabul etmez. Dergide yayimlanan makaleler i¢in yazarlara ve
hakemlere herhangi bir ticret 6denmemektedir.

YAZARLAR ICIN SON KONTROL LISTESI

Makalenizi “Bat1 Karadeniz Tip Dergisi” ne gondermeden o6nce litfen bu
boliimdeki maddelerle karsilastirarak eksik olmadigindan emin olunuz.

« Editore bagvuru mektubu

o Cikar catismasi formu

» Kapak sayfasi

o Makalenin metni

o Ozet (Tiirkge) (Ingilizce)

o Kaynaklar (Ayri sayfada)

« Tablolar ve grafikler

o Resimler ve sekiller

YAYIN POLITIKASI ve ETIK KURALLAR

Agik Erisim Politikas1

Bu dergi, arastirmay1 halka ticretsiz olarak sunmanin daha biiytik bir kiiresel bilgi
aligverisini destekledigi ilkesine dayanarak igerigine aninda agik erisim saglar.
Tum makaleler, asil yazar(lar)a ve kaynaga uygun atifta bulundugunuz siirece,
herhangi bir ticari olmayan kullanim, paylagim, uyarlama, dagitim ve ¢ogalt-

maya izin veren Creative Commons Alinti-Gayri Ticari 4.0 Uluslararasi Lisansi
kosullar1 altinda herhangi bir ortam veya formatta yaymlanir.

Makale isleme Ucretleri

Zonguldak Biilent Ecevit Universitesi, Bat1 Karadeniz Tip Dergisi'nin yayin mali-
yetlerini destekledigi igin, makale isleme ticreti ve dergideki diger yayin ticretleri
yazarlar igin Gicretsizdir.

Telif hakk: uyarist

Yazarlarin telif haklar1 vardir, ancak makalelerinde yayinciya 6zel lisans haklar
vardir *.

Yazarlar su haklara sahiptir:

¢ Son kullanici lisansini ve bu dergideki kaydin siiriimiine DOI baglantisini
igerdigi siirece makalelerini “Kisisel Kullanim haklarina” ** gére paylasin.

o Fikri miilkiyet haklarini koruyun (arastirma verileri dahil).
¢ Yayinlanan ¢aligma i¢in uygun atif ve itibar.

* Ticari kullanim yapma ve yetkilendirme hakkni igerir.

** Kisisel kullanim haklar:

Yazarlar makalelerini tamamen veya kismen bilimsel, ticari olmayan amaglarla
kullanabilirler:
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e Yazarin sinif 6gretiminde bir yazar tarafindan kullanilmas: (kopya, kagit
veya elektronik dagitimi dahil)

¢ Kopyalarin (e-posta yoluyla dahil) bilinen aragtirma meslektaglarina kisisel
kullanimlari i¢in dagitilmas: (ancak Ticari Kullanim i¢in degil)

e Bir tez veya teze dahil etme (ticari olarak yayinlanmamasi sartiyla)

* Yazarin eserlerinin sonraki bir derlemesinde kullanin

¢ Makaleyi kitap uzunluguna genisletme

¢ Diger tiirev ¢alismalarin hazirlanmasi (ancak Ticari Kullanim igin degil)

e Bagka caligmalarda boliimlerin veya alintilarin kullanilmas: veya yeniden
kullanilmasi

Telif Hakki Bildirimi

Bat1 Karadeniz Tip Dergisi yazar (lar) kisitlama olmaksizin telif hakkini verir. Dergi
ayrica yazar (lar) in yayin haklarini kisitlama olmaksizin korumasina izin verir.

Gizlilik Bildirimi
Bu dergi sitesine girilen isimler ve e-posta adresleri, yalnizca bu derginin belir-

tilen amaglari igin kullanilacaktir ve bagka herhangi bir amag igin veya bagka bir
tarafa sunulmayacaktir.

Akran Degerlendirmesi Politikas1
Genel bilgi

Yazarlardan ve hakemlerden makalelerini ve raporlarini Dergipark (https://
dergipark.org.tr/tr/pub/baktipd) gevrimici sistemimiz araciligryla gonderme-
lerini istiyoruz. Bu sistemin kullanimina yardimci olacak ¢evrimigi bir yardim
kilavuzu ve herhangi bir teknik sorun igin e-posta ile iletisime gegebilirsiniz .

Editoryal kararlar

Editoryal kararlar, oylar1 sayma veya sayisal siralama degerlendirmeleri meselesi
degildir ve her zaman ¢ogunluk tavsiyesine uymayiz. Her bir hakem tarafindan
ve yazarlar tarafindan ortaya atilan argiimanlarin giiciinti degerlendirmeye cali-
siriz ve ayrica her iki taraf i¢in de mevcut olmayan diger bilgileri de degerlendi-
rebiliriz. Baglica sorumluluklarimiz okuyucularimiza ve genel olarak bilim toplu-
luguna karsidir ve onlara en iyi nasil hizmet edecegimize karar verirken, her bir
makalenin iddialarin1 da dikkate alinan digerleriyle karsilastirmaliyiz.

Gozden gegirenler, belirli bir eylem plani 6nerebilirler, ancak belirli bir maka-
lenin diger gozden gegirenlerinin farkli teknik uzmanlhiga ve / veya goriislere
sahip olabilecegini ve editorlerin geliskili tavsiyelere dayanarak bir karar verme-
leri gerekebilecegini unutmamalidirlar. Bu nedenle en yararh raporlar, editorlere
bir kararin dayandirilmasi gereken bilgileri saglar. Yaymnmn lehinde ve aleyhin-
deki argiimanlarin ortaya konmasi editorler igin bir tavsiye niteligindedir karar
editorler kurulu tarafindan verilir.

Cift kor akran incelemesi

Bat1 Karadeniz Tip Dergisi, ¢ift kor bir es inceleme segenegi sunar. Ne hakem-
ler ne de yazarlar birbirlerine agiklanmaz. Yazarlar makale gonderimi sirasinda
tercih edilen ve tercih edilmeyen hakemler Gnerebilirler. Ancak, hakemlerin
nihai se¢imi editér (ler) tarafindan belirlenecektir.

Gozden gegirenlerden, makale degerlendirilirken, editoriin bilgisi olmadan
yazarlara kendilerini tanitmamalarini rica ediyoruz. Bu miimkiin degilse, yazar-
lardan, bir gozden gegiren yazara kimligini agikladiktan sonra miimkiin olan en
kisa stirede editorii bilgilendirmelerini isteriz.

Akran degerlendirme siireci

Akran degerlendirme siireci, yayinlanan makalelerin kalitesinin saglanmast i¢in
ana mekanizmadir. Bu amagla, gonderilen makaleler, yiiksek kaliteli gonderile-
rin kabul edilmesini ve yaymlanmasini saglamak icin titizlikle hakem tarafin-
dan incelenir. Bir makaleyi kabul etme karari, yalnizca galigma igeriginin bilim-
sel gecerliligine ve orijinalligine dayanmaz; Inovasyon diizeyi, yeni bilgilerin
kapsami ve 6nemi, dikkate alinan diger makaleler ile karsilastirildiginda, Dergi-
nin genis bir konu yelpazesini temsil etme ihtiyac1 ve Dergi i¢in genel uygun-
luk gibi diger faktorler de dikkate alinir. Akran degerlendirme siireci, asagidaki
adimlardan bahsedildigi gibi takip edilir:
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1. 1lk basta, editor (ler), her bir makaleyi yenilik, okuyucularimiz igin ilgi ve
hakem degerlendirmesinde rekabet etme sanst icin degerlendirerek ilk filtre
gorevi gorir. Yine de bu siireg, daha uzmanlagmus bir dergi i¢in daha uygun
olan makalelerin beyhude dongiilerini ortadan kaldirarak yazarlar ve hakem-
ler i¢in zaman tasarrufu saglar. Hakem degerlendirmesine baslamadan 6nce
bu asamada yazarlardan degisiklikler / diizeltmeler talep edilebilir.

2. Ikinci adimda, editérler genellikle konunun uzmant olan iki hakem seger-
ler. Genellikle, istatistik veya belirli bir teknik i¢in bir uzman dahil ederiz.
Gozden gegirenler, editor (ler) e onerilerde bulunacaktir.

3. Yazarlar, profilindeki inceleme siireci boyunca makalenin ilerlemesini izle-
yebilirler.

4. Gonderilen makaleler asagidaki kararlardan biri haline getirilecektir:
Gonderiyi Kabul Et: Gonderim revizyon yapilmadan kabul edilecek-
tir. Gerekli Revizyonlar: Kiigiik degisiklikler yapildiktan sonra gonderi
kabul edilecektir. inceleme igin Yeniden Gonderme: Génderinin yeniden
tizerinde galigilmasi gerekir, ancak énemli degisikliklerle kabul edilebilir.
Bununla birlikte, ikinci bir inceleme turu gerekecektir. Gonderimi Reddet:
Gonderi dergide yayimlanmayacaktir.

5. Yazar (lar) derginin makalelerini yanlislikla reddettigine inaniyorlarsa,
belki de hakemler bilimsel igerigini yanlis anladiklari i¢in, yaz1 isleri ofisine
(baktipd@gmail.com) e-posta ile bir itiraz gonderilebilir.

Hakem raporlarinin diizenlenmesi

Politika geregi, gozden gegirenlerin raporlarini gizlemiyoruz; Yazarlara yonelik
herhangi bir yorum, icerik hakkinda ne disiiniirsek diisiinelim iletilir. Nadir
durumlarda, saldirgan dil veya diger konularla ilgili gizli bilgileri agiga ¢ikaran
yorumlar1 kaldirmak igin bir raporu diizenleyebiliriz. Gozden gegirenlerden
gereksiz suglara neden olabilecek ifadelerden kagimalarini istiyoruz; tersine,
gozden gecirenlerin bir makale hakkindaki goruslerini agik¢a belirtmelerini
siddetle tavsiye ederiz.

Zamanlama

Bat1 Karadeniz Tip Dergisi, hizli editoryal kararlara ve yayina baglidir ve verimli
bir editérliik siirecinin hem yazarlarimiza hem de bir biitiin olarak bilim cami-
asma degerli bir hizmet olduguna inaniyoruz. Bu nedenle, gozden gegirenler-
den kararlagtirilan giin sayis1 i¢inde derhal yanit vermelerini istiyoruz. Gozden
gecirenler 6nceden beklenenden daha uzun bir gecikme bekliyorlarsa, yazarlari
bilgilendirebilmemiz ve gerektiginde alternatifler bulabilmemiz igin bize bildir-
melerini rica ediyoruz.

ETIK KURALLAR

Zonguldak Biilent Ecevit Universitesi, T1p Fakiiltesinin yayin organi olan “Bati
Karadeniz Tip Dergisi/ Medical Journal Of Western Black Sea” ulusal ve ulus-
lararasi tiim kurum ve kisilere ticretsiz olarak ulagmay1 hedefleyen hakemli bir
dergidir.

Dergimize gonderilen bilimsel yazilarda, ICMJE (International Committee of
Medical Journal Editors) tavsiyeleri ile COPE (Committee on Publication Ethi-
cs)’un Editor ve Yazarlar i¢in Uluslararas: Standartlar: dikkate alinmaktadir.
Yazarlarimizin etik ihlalleri ile ilgili tiim iddia ve kesinlesmis siire¢ler kendi
sorumluluklarinda olup, kesinlesen etik ihlalleri durumunda makale otoma-
tik iptal edilir.

Hakemler i¢in Etik Kurallar

Hakemler;

- Degerlendirdigi yazilarin gizliligine saygi gosterir ve makaleyi tartismaz veya
yazi hakkinda baska herhangi bir kisiyle iletisim kurmaz.

Olas1 bir ¢ikar ¢atigmasi oldugunda edit6rii konu hakkinda bilgilendirir.

Onerileri i¢in nesnel ve yapici bir agiklama saglar.

Makaleye iligkin kararlarinin konudan veya yazarlik bi¢iminden etkilenme-
sine izin vermez.

Giiglii bir bilimsel gerekge olmadikea yazarin kendi makalelerini belirtmesini
istemez.
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- Yazarlar tarafindan yaymlanmadan 6nce kendi c¢aligmalarinin hi¢birinde
incelenen makalenin herhangi bir bolimiinii veya bilgiyi ¢ogaltmaz.

- Hakem degerlendirmelerini sadece uzmanliklar: dahilinde ve makul bir siire
iginde kabul etmeyi kabul eder.

- Yazinin yayma ¢ikmasini geciktirecek ertelemeler yapmaz.

- Hakaret, diilgmanca veya kiictik diigiiriicii bir dil kullanmaz.

- Gonderilen makaleleri ve ilgili tiim materyalleri inceledikten sonra imha eder.
https://publicationethics.org/files/Ethical_guidelines_for_peer_reviewers_0.pdf
Yazarlar i¢in etik kurallar

Yazarlar ve yardimci yazarlar;

- International Committee of Medical Journal Editors (ICMJE) tarafindan
belirtilen yazar kriterlerine uygunluk saglanir;

a. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin elde edil-
mesi, analizi veya yorumlanmasi

b. Calismanin hazirlanmasi veya literatiiriin igerik igin elestirel olarak gozden
gegirilmesi

c. Yayilanacak versiyonun nihai onay1

d. Caligmanin herhangi bir boliimiiniin dogrulugu veya biitiinligi ile ilgili
sorularin uygun sekilde sorusturulup ¢6ziilmesini saglamada, ¢aligmanin tim
yonlerinden sorumlu olacak anlagma.

Gonderilen makaleler yazar(lar)in 6zgiin ¢aligmasi olmalidir ve eszamanl

olarak farkli yayincilara gonderilmemelidir

- Yazar(lar) arastirma Onerisinde, icrasinda ya da arastirma sonuglarini rapor-
larken arastirma suiistimali olarak tanimlanan uydurma, tahrifat ya da inti-
halden sorumludur.

- Gonderilen makalelerde ¢ikar ¢atigmasi varsa editore bilgi verilmelidir

- Gonderilen makalelerde 6n kontrol, degerlendirme siireci ya da yayinlanmus

olan siirimiinde yazar veya yardimci yazarlar tarafindan hata fark edilirse

bilgi vermek, diizeltmek ya da geri ¢ekmek i¢in editori bilgilendirmelidir.

Makale gonderildikten sonra yazar siralamalari ve yazar ekleme-gikartmalari
6nerilmemelidir

Yazar(lar), etik kurul karar: gerektiren aragtirmalar igin etik kurul onay1 aldi-
giny; etik kurul ady, karar tarihi ve sayis1 aday makalenin ilk-son sayfasinda ve
yontem boliimiinde belirtmeli, etik kurul kararini gosteren belgeyi makalenin
bagvurusuyla birlikte sisteme ytiklemelidir.

Yazarlar olgu sunumlarinda olur/onam formunun alindigina iligkin bilgiye
makalede yer vermelidir.

Kullanilan fikir ve sanat eserleri igin telif haklar1 diizenlemelerine riayet edil-
mesi gerekmektedir.

Makale sonunda; Aragtirmacilarin Katki Orani beyani, varsa Destek ve Tesek-
kiir Beyani, Catisma Beyan1 verilmelidir.

http://www.icmje.org/icmje-recommendations.pdf
https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE_.2018.44.el.tr_.pdf

Editorler I¢in Etik

Editorler:

- Okuyucular, arastirmay1 veya diger bilimsel ¢aligmalar: kimin finanse ettigi ve

fon verenlerin aragtirmada ve yayinlanmasinda herhangi bir rolii olup olma-
dig1 ve eger Gyleyse bunun ne oldugu konusunda bilgilendirilmelidir.

- Editorlerin yayn igin bir makaleyi kabul etme veya reddetme kararlari, maka-
lenin 6nemi, 6zglinliigii ve netligi ile calismanin gegerliligi ve derginin gorev
alanina uygunluguna dayanmalidur.

- Editorler, gonderimle ilgili ciddi sorunlar tespit edilmedikge, gonderimleri
kabul etme kararlarini tersine gevirmemelidir.

- Yeni editorler, bir 6nceki editor tarafindan yapilan bagvurulari yaymlama
kararlarini bozmamalidir ciddi sorunlar tespit edilmedikge.


https://publicationethics.org/files/Ethical_guidelines_for_peer_reviewers_0.pdf
http://www.icmje.org/icmje-recommendations.pdf
https://www.ease.org.uk/wp-content/uploads/2018/11/doi.10.20316.ESE_.2018.44.e1.tr_.pdf
https://www.ease.org.uk/wp-content/uploads/2018/11/doi.10.20316.ESE_.2018.44.e1.tr_.pdf
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Hakem degerlendirmesi siireglerinin bir agiklamasi yaymlanmali ve edit6rler
aciklanan siireglerden 6nemli sapmalari ortaya gikarir.

Yazarlarin editoryal kararlara itiraz edebilmeleri i¢in beyan edilmis bir meka-
nizmaya sahiptir.

Editorler, kendilerinden beklenen her sey hakkinda yazarlara rehberlik etme-
lidir. Bu rehberlik diizenli olarak giincellenmeli ve bu koda atifta bulunmali
veya bu koda baglant1 vermelidir.

Editorler International Committee of Medical Journal Editors (ICMJE) éner-
digi yazarlik kriterlerini belirtmeli

Editorler, hakemlere, kendilerinden beklenen her sey hakkinda rehberlik
saglamalidir. gonderilen materyalin giivenle ele alinmasi ihtiyaci. Bu rehber
diizenli olarak giincellenmelidir ve bu koda bagvurmali veya bu kodu bagla-
malidir

Editorler, kabul etmeden 6nce gozden gegirenlerin rekabet edebilecek potan-
siyel gikarlari ifsa etmelerini istemelidir bir sunumu gézden gegirin.

Editorler, hakemlerin kimliklerinin korunmasini saglayacak sistemlere sahip
olmalidir yazarlara ve hakemlere bildirilen agik bir inceleme sistemi kullanir.

Editorler, yeni yaym kurulu iiyelerine kendilerinden beklenen her sey
hakkinda kilavuzlar sunmali ve mevcut iiyeleri yeni politikalar ve gelismeler
hakkinda giincel tutmalidur.

Editorler, derginin kalitesine ve uygunluguna gore ve dergi sahibinin / yaymci-
nim miidahalesi olmadan hangi makalelerin yayinlanacagina karar vermelidir.
Editérlerin derginin sahibi ve / veya yaymar ile iliskilerini belirleyen yazili
bir sézlesmesi olmalidir. Bu s6zlesmenin sartlar1 Dergi Editorleri igin COPE
Davranis Kurallari ile uyumlu olmalidir.

Editorler dergilerindeki hakem degerlendirmelerinin adil, tarafsiz ve zama-
ninda yapilmasini saglamak igin ¢aba gostermelidir.

Editorler, dergilerine gonderilen materyallerin incelenirken gizli kalmasini
saglayacak sistemlere sahip olmalidir.

Editorler, dergilerdeki boliimlerin farkli amag ve standartlara sahip olacagini
kabul ederek, yayinladiklar1 materyalin kalitesini saglamak igin tiim makul
adimlar1 atmalidir.

https://publicationethics.org/files/ Code%200f%20Conduct.pdf

Yazarlar ve yardimai yazarlarin tanimlars;

=

Yazarligin ICMJE’deki dort kriterine uyar:

Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin elde edil-
mesi, analizi veya yorumlanmast

2- Calismanin hazirlanmasi veya literatiirin igerik igin elestirel olarak gozden

gegcirilmesi

3- Yayinlanacak versiyonun nihai onay1

4- Calismanin herhangi bir bolimintin dogrulugu veya biitiinliig ile ilgili

sorularin uygun sekilde sorusturulup ¢éziilmesini saglamada, ¢alismanin tiim
yonlerinden sorumlu olacak anlagma.

Bir yazar, yaptig1 ¢aligmanin boliimlerinden sorumlu olmanin yani sira, ¢alis-
manin diger belirli bolimlerinden hangi ortak yazarlarin sorumlu oldugunu
belirleyebilmelidir. Ayrica yazarlar, ortak yazarlarinmn katkilarmm biittinlii-
gline giivenmelidir.

Yazar olarak atananlarin tiimii yazarlik igin dort kriteri de karsilamali ve dort
kriteri karsilayanlar yazar olarak tanimlanmalidur.

Yazar olarak adlandirilan tiim insanlarm dort kriteri de karsiladigini belirle-
mek, galismanin gonderildigi derginin degil yazarlarin kolektif sorumlulugu-
dur; yazarlik igin kimlerin hak kazanabilecegini veya hak kazanamayacagini
belirlemek veya yazar gatismalar: i¢in hakemlik yapmak derginin editorleri-
nin roli degildir.

Kimin yazarlik hakki kazanacagi konusunda anlasmaya varilamazsa, dergi
editorii degil, calismanin yapildigi kurum (lar) dan arastirilmas: istenmelidir.
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Yazarlarim satirda listelenme sirasini belirlemek igin kullanilan kriterler degi-
sebilir ve editorler tarafindan degil, yazar grubu tarafindan toplu olarak karar-
lagtirilmalidir.

Yazarlar makalenin gonderilmesi veya yayinlanmasindan sonra yazarin
kaldirilmasini veya eklenmesini talep ederse, dergi editérleri, listelenen tiim
yazarlardan ve kaldirilacak veya eklenecek yazardan istenen degisiklik igin bir
agiklama ve imzalanmug bir sozlesme beyan1 aramalidur.

Ilgili yazar, makalenin teslimi, akran degerlendirmesi ve yayin siirecinde dergi
ile iletisim i¢in birincil sorumlulugu tstlenen kisidir.
Ilgili yazar genellikle derginin tiim idari gereksinimlerinin, yazarlik detaylari,

etik komite onayz, klinik aragtirma kayt belgeleri ilgili yazar sorumlulugun-
dadir.

Ilgili yazar, editoryal sorgulari zamaninda yanitlamak icin génderim ve
hakem inceleme siireci boyunca hazir bulunmalidir ve yayindan sonra ¢alis-
manin elestirilerine cevap vermek ve dergiden herhangi bir veri talebiyle
isbirligi yapmak i¢in hazir bulundurulmalidir.

Cok yazarh biiytik bir grup calismay: ytriittagtinde, grup ideal olarak ¢alisma
baslamadan 6nce kimin yazar olacagina karar vermeli ve makaleyi yayina
gondermeden 6nce kimin yazar oldugunu dogrulamalidir.

Yardima Yazarlik i¢in;

Yukaridaki yazarlik kriterlerinin 4’tinden daha azini kargilayan katilimcilar
yazar olarak listelenmemeli, ancak beyan edilmelidir.

Tek basina (bagka katkilar olmadan) yazarlik i¢in katkida bulunan bir kisiyi
hak etmeyen faaliyetler (Ornegin finansman saglanmasi; bir arastirma grubu-
nun genel denetimi veya genel idari destek; Yazma yardimu, teknik diizen-
leme, dil diizenleme ve diizeltme)

Katkilar1 yazarhigi hakli gostermeyenler, bireysel olarak veya tek bir baghk
altinda bir grup olarak kabul edilebilir (6rnegin, “Klinik Arastirmacilar” veya
“Katilime1 Aragtirmacilar”), ve katkilari belirtilmelidir (6rnegin, “bilimsel
danigman olarak hizmet”, “calisma onerisini elestirel olarak gozden gegirir,”
“toplanan veriler”, “calisma hastalar1 i¢in saglanir ve bakim yapilir”, “makale-
nin yazili veya teknik diizenlemesine katilir”)

ILETISIM BILGILERI

Taner BAYRAKTAROGLU

Zonguldak Biilent Ecevit Universitesi,

Tip Fakiiltesi, Dahili Tip Bilimler Boliimii, I¢ Hastaliklar1 Anabilim Dals,
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali

67100, Zonguldak, Tiirkiye

Tel: +90(372) 291 24 44

E-posta: baytaner@beun.edu.tr

baytaner@yahoo.com
baktipd@gmail.com

Web adresi: https://dergipark.org.tr/tr/pub/baktipd
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INSTRUCTIONS FOR AUTHORS

Medical Journal of Western Black Sea is a scientific publication of Zonguldak
Bulent Ecevit University Faculty of Medicine. This is a refereed journal, which
aims at achieving free knowledge to the national and international organizations
and individuals related to medical sciences in published and electronic forms.
This journal is published three annually in April, August and December. The
publication language of the journal is Turkish and English.

The aim of the journal is to announce quality researches in medicine and respec-
tive subjects to the national and international scientific environment, sharing
and creating a continuous training platform to contribute to the provision of
scientific and social communication in Turkey and abroad.

In pursuit of these objectives in the journal original research, case reports,
reviews, letters to the editor, biography, writings and conference proceedings
brought to articles format are published. The papers presented at the sympo-
sium, congress, electronic media or preliminary studies can be published
provided that this is stated.

The manuscripts will be reviewed for possible publication with the understanding
that they are being submitted to one journal at a time and have not been published,
simultaneously submitted or already accepted for publication elsewhere.

Editor and assistant editors review all submitted manuscripts initially. Then the
manuscript is sent to the scientific advisory board member for evaluation. All
the articles submitted to the journal for publication are referred to peer review.
Corrections can be made in appropriate cases. Authors may answer some ques-
tions and may be asked to revise their article. Articles decided to be published
in the journal would be taken in the process of page arrangement. At this stage,
all the articles are checked for the accuracy of the information they give. Articles
brought to the control of the authors are completed and submitted for approval
prior to publication.

SCIENTIFIC RESPONSIBILITY

All manuscripts’ scientific responsibility belongs to the authors. Authors speci-
fied in the article must be at a certain rate of contribution. The order of author-
ship should be a joint decision. Authors must indicate in the form of a signed
transfer copyright of the author rankings. All of the author’s name should
be placed in the paper section at the bottom of the title. Contributions that
need acknowledging but do not justify authorship can be listed in the section
‘Acknowledgements’.

ETHICAL RESPONSIBILITY

o For any liability arising from non-compliance with the Code of Ethics
belong(s) author(s).

« The “human” element in all studies involving compliance with the Princi-
ples of the Declaration of Helsinki of the World Medical Association (http://
www.wma.net/en/30 publications / 10policies / b3 / index.html) principle is
accepted. Therefore, all articles submitted for publication must be stated that
compliance with the ethical standards of the above committee. In these stud-
ies, the author of the article had been made in accordance with the above prin-
ciples in the MATERIALS AND METHODS section of the study, approval
from the ethics committee and the individuals involved in the work / of the
parents’ “Informed Consent” and acknowledgment is required. Any neces-
sary approval from local and international ethics documents must also be sent
along with the article.

o For experimental studies related “Animals” elements, author of the article
are required to report in MATERIALS AND METHODS section that they
received approval from the ethics committee in the institution where the
study was conducted, in order to protect animal rights in accordance with the
principles of the Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html).

Certificates for the studies requiringthe ethic committee approval must be
submitted to the board of the journal with the article.
o If there are quoted article which were previously published, tables, images,

etc in the articleauthors must obtain written permission from the copyright
holder and also this must be mentioned in the article.

.

If directly or indirectly trade links or financial support institution for the
study; at the source page, used commercial products, pharmaceuticals, phar-
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maceutical companies etc. If there isno trade or be obliged the association that
kind of a relationship, it must be mentioned in the article.

» Editors and the publisher do not accept responsibility for the purpose of
advertising commercial product specifications and descriptions published in
the journal.

CONFIDENTIALITY AND PRIVACY OF THE PATIENTS AND THE
STUDY PARTICIPANTS

o Especially patient’s name, the shortening of the name, patient protocol
number and registration number should not be used.

» Unless patient consent and / or there is specific evidence regarding eyes, eyes
in the photo will be masked in order the patient not to be recognized.

o If descriptive information is absolutely necessary for scientific purposes
and the patient (or parent or guardian) in writing ‘Informed Consent’ give
permission, cannot be published.. ‘Informed Consent’ must be stated in the
article is taken.

RELATIONS WITH EDITORS, AUTHORS AND REFEREES

Manuscripts submitted to the journal, must be prepared according to journal
writing rules and brought to ready to complete the page edition. Extension board
has the authority to ask the author revise the article and has also the authority
to return writings which do not obey the spelling rules. An article containing
answers to the referees should be added by the author with the desired correc-
tions.

Editors and language editors are fully authorized in amendments and correc-
tions for writing, language, spelling, spelling correction of compliance with the
rules and control of references in other related topics.

Excerpts have been published previously in the article text, tables, and there are
photographs, the author of the article is responsible for publication and has the
right to obtain written permission from the author and must also be noted in
this article.

Articles submitted to the journal will be sent to the referee by the editorial board
according to blinding consultation system (peer-review) by removing author
names from the text. Also, the authors do not be provided information about
the referees. Editor does not share any information regarding articles (article
receipt, review the contents of the review process, criticism of the referees or
final results) with anyone except from the authors and referees. The referees
and editorial board members cannot discuss articles publicly. The authors of the
article are about to be released within six weeks.

After reviewing the article, referees send evaluation to editor. Referee’s evalu-
ation cannot be printed or disclosed without author and editor’s permission.
Attention is paid to the anonymity of the referees. In some cases, the decision of
the editor’s interpretation of the relevant article is informed to other referees to
review the referee sent the same article for clarifying the process.

TYPES OF SCIENTIFIC PAPERS
Original Article

Clinical, laboratory, epidemiological and all kinds of experimental studies can
be published. Original research articles should consist of the following chapters;
Abstract (Turkish and English), introduction, materials and methods, findings,
discussion, thanks, resources. After the discussion section, information should
be given about “conflict of interest.

Review

Compilations of current topics in Basic, Internal and Surgical Medical Sciences
can be written directly or by invited authors. Review articles should consist of
the following sections;Review articles should consist of the following sections;
Abstract (Turkish and English), Text, References.

Case Report

Patients who are rarely seen in the field of Basic, Internal and Surgical Medical
Sciences, who have innovations and differences in their diagnosis and treatment,
have been treated and followed up, are included. Case reports should consist
of the following sections; Abstract (Turkish and English), Introduction, Case,
Discussion, References.
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WRITING RULES

Articles should be written in double-spaced, 12-point and aligned right-left,
“Times New Roman” or “Arial © as font. 2.5 cm space should be left in the
margins and page numbers should be placed in the lower right corner of each
page. Number should not be written on the cover page. Articles should be
appropriate to “International Committee of Medical Journal Editors,” defined
by: Uniform Standards Required for Manuscripts Submitted to Biomedical
Journals (from http://www.icmje.org). The original research papers and review
articles should not exceed 15 pages with double-spaced, and case reports up to 5
pages (extract resources, excluding tables and figures). Writings should be sent
in “doc” or “docx” format. Authors must indicate the changes made on the file
they edited in a different color. The article should contain the following sections:

TITLE PAGE

Title of the paper (Turkish-English), authors’ names, institutions they work,
correspondence author’s name, full address, telephone and fax numbers, e-mail
address should also include a short title not exceeding 40 characters. If the arti-
cle was presented at a scientific meeting name, date and place specified to be
written.

ABSTRACT AND KEYWORDS

Each article should have abstracts both in Turkish and in English. The abstract
should not exceed 250 words, should be capable of reflecting the article, it should
give significant results and author’s interpretation should be made very short.
Undisclosed abbreviations should not be used in the abstract, the references
should not be shown.

Original research articles should have Turkish and English abstracts segment
and configured as follows:

Objective, materials and methods, results, conclusion(s).

In a case report; objective case (s), result(s) must be configured containing parti-
tions that essence.

Turkish and English keywords should be compatible with “Index Medicus:
Medical Subject Headings” (http://www.nlm.nih.gov/mesh/mbrowser.html)
and should be at least three to ten. The key words should be considered as the
most important element in accessingto documents.

INTRODUCTION

This section should answer the question why the research performed and it
should be considered as the historical literature on the subject.

MATERIALS AND METHODS
Means must be defined and applied methods used in the study should be
discussed in detail. Abbreviations in the text, tables, images and figures should

be disclosed in its first occurrence. If a brand name is cited in the manufacturer’s
name and address (city, country) should be given.

RESULTS

The findings should be presented in a clear and concise manner. For this
purpose, tables, graphs and photos could be used.

DISCUSSION

Without repetition of introduction, the importance of the findings should be
noted.

RESULT(S)

In this section, the results of the study should be given.
ACKNOWLEDGEMENTS

Before the end of the article and references, contributing to the preparation of

research or article appreciation can be written. In this section, personal, techni-
cal and acknowledgments will be included for some reasons such as aid supplies.

REFERENCES

References should be numbered consecutively in an order.The article number
should be mentioned in parentheses at the end of the sentence within the text.
The reference list should be based on numbers that appear paranthetical docu-
mentation. Reference list must be on a separate page. Do not use ‘et al” in the
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references. List all the authors of the reference. While sources in the text, number
of authors, all authors should be written in less than two or more than two first
author’s name is written “et al.” abbreviations should be used. Authors are
responsible for the accuracy of the references. Reference inform must comply
the updated form of “Uniform Requirements for Manuscripts Submitted to
Biomedical Journals” (http://www.icmje.org) (February 2006). The names of
journals abbreviated in the form according to Index Medicus is given. To see the
names or abbreviations of journal list see. http://www.nlm.nih.gov/tsd/serials/
lji.html journals indexed in Index Medicus. No abbreviations are made if the
journal names are not in the index. Only published or to be published “in press”
articles, in references.

EXAMPLES FOR THE WRITING OF REFERENCES
Journals:

Author names, article title, journal name (shortened according to the “Index-
medicus” list) year, volume number, first and last page number.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

On-Line Articles:

El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists: preclin-
ical and clinical cardiac safety considerations. Rockville, MD: Center for Drug
Evaluation and Research, 2006. (Accessed May 18, 2007, at http:// www.fda.gov/
cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Books:

Authors’ name of the parts, the book’s name, the numberof the edition, place of
publication, publisher, year. Larsen PR, Kronenberg HM, Melmed S, Polonsky
KS. Williams Textbook of Endocrinology, 10th Edition, Philadelphia, Elsevier
Science, 2003.

Book section:

Related section, the author name (s), section names, editor (s), book title, place
of publication, publisher, year, first and last page number.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed S, Polon-
sky KS. Williams Textbook of Endocrinology, 10th Edition, Philadelphia, Else-
vier Science, 2003, p.1642-1706.

TABLES

Tables should come after the references in the main text, each table should be
typed double-spaced and will be on a separate page. According to the order
mentioned in the article should be numbered with Roman numerals and short
extracts should carry a title. It should be noted also within the text. Table header
should be on the table; included descriptions and abbreviations should be below
the table. Tables should have a selfexplanatory nature rather than repeating the
information in the text. References of the information or statements that are
published recently should be indicated in a footnote attached to the correspond-
ing table below.

ABBREVIATIONS

Word’sabbreviation is given in parenthesis where it first time passes and used
the same abbreviation allthrough the text.

PHOTO AND FIGURES, SUBTITLES

Images, shapes, electronic photographs, radiographs, CT scans, and scanned
images in .jpeg or .tiff format, 500 x 400 pixel size and 300 dpi resolution should
be recorded and submitted online. In histological sections enlargement of the
photo and staining technique should be stated. The figures should be numbered
according to their sequence in the text. It should also be noted in the text areas.
The pictures and illustrations’ subtitles should be given on a separate sheet at
the end of the article. Pictures and captions should be short and should be in
descriptive manner, the text must not have repetition. Pictures or numbers used
in the figures, the meaning of symbols and letters should be stated clearly. Writ-
ing text on the drawing should be avoided unless it is necessary.

APPLICATION AND COPYRIGHT TRANSFER PAGE
Entries are accepted only online via the journal’s article assessment system
(https://dergipark.org.tr/en/login). Along with the text, including the right to

Xl
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broadcast all of the authors of the signed approval of the transfer form must
be sent to the publishing company (e-mail: baktipd@gmail.com). Manuscriptis
read by all authors, approved and should be expressed as the product of an orig-
inal work and must have the signature next to the author’s name. Any author
should be noted that there is no conflict of interest with the institution or orga-
nization and the International College of Medical Journal Editors form for the
Disclosure of Conflict of which is prepared in accordance with Interest “Conflict
of Interest Form” should be completed and submitted with Copyright Transfer
Aggrement Form (http://dergipark.gov.tr/baktipd/page/5815).

Accepted articles broadcasting rights should be transferred to the Editorial
Board of Medical Journal of Western Black Sea Publications. The copyright of
the printed article comprising the reproduction and distribution rights. Authors
may open the article free at web providing that Editorial Board of the Medical
Journal of Western Black Sea is the owner of the copyright and the publication of
this article. In this case the following statement must contain “original article is
located in the “https://dergipark.org.tr/en/pub/baktipd” and the port connection
must be created. All the articles published in this journal are protected by copy-
right. Any printed material can not be published else where in any way without
the written permission of the Editorial Board Medical Journal of Western Black
Sea. Medical Journal of Western Black Sea Editorial Board does not accept any
legal responsibility for the lacking information, rights claims and mistakes to
occur via publication in this journal. Authors and referees for articles published
in this journal are not paid any fees.

CHECKLIST FOR AUTHORS

Before submitting your article to Medical Journal of Western Black Sea, please
make sure that you have no missing files.

» Application Letter to the Editor

« Conflict of interest form

« Cover page

o Article text

o Abstract (Turkish) (English)

 References (Separate page).

« Tables and graphs

o Pictures and figures

EDITORIAL POLICY and ETHICAL RULES

Open Access Policy

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

All journal papers are distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License, which permits any
non-commercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s)
and the source.

Article Processing Charges

As Zonguldak Bulent Ecevit University is supporting publishing costs of Medical
Journal of Western Black Sea, article processing charge and any other publication
fees in the journal are free for authors.

Copyright notice

Authors have copyright but license exclusive rights in their article to the
publisher*.

Authors have the right to:

e Share their article according to the “Personal Use rights™* so long as it
contains the end user license and the DOI link to the version of record in
this journal.

¢ Retain intellectual property rights (including research data).
e Proper attribution and credit for the published work.
* This includes the right to make and authorize commercial use.

** Personal use rights
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Authors can use their articles, in full or in part, for scholarly, non-commercial
purposes such as:

¢ Use by an author in the author’s classroom teaching (including distribution of
copies, paper or electronic)

e Distribution of copies (including through e-mail) to known research
colleagues for their personal use (but not for Commercial Use)

e Inclusion in a thesis or dissertation (provided that this is not to be published
commercially)

e Use in a subsequent compilation of the author’s works

e Extending the Article to book-length form

e Preparation of other derivative works (but not for Commercial Use)
¢ Otherwise using or re-using portions or excerpts in other works
Copyright Notice

The Medical Journal of Western Black Sea allow the author(s) to hold the copy-
right without restrictions. Also the journal allow the author(s) to retain publish-
ing rights without restrictions.

Privacy Statement

The names and email addresses entered in this journal site will be used exclu-
sively for the stated purposes of this journal and will not be made available for
any other purpose or to any other party.

Peer Review Policy
General information

We ask authors and referees to submit their articles and reports via our online
system Dergipark (https://dergipark.org.tr/en/pub/baktipd). There is an online
help guide to assist in using this system, and a helpdesk email account for any
technical problems.

Editorial decisions

Editorial decisions are not a matter of counting votes or numerical rank assess-
ments, and we do not always follow the majority recommendation. We try
to evaluate the strength of the arguments raised by each reviewer and by the
authors, and we may also consider other information not available to either party.
Our primary responsibilities are to our readers and to the scientific community
at large, and in deciding how best to serve them, we must weigh the claims of
each paper against the many others also under consideration.

Reviewers are welcome to recommend a particular course of action, but they
should bear in mind that the other reviewers of a particular paper may have
different technical expertise and/or views, and the editors may have to make a
decision based on conflicting advice. The most useful reports, therefore, provide
the editors with the information on which a decision should be based. Setting
out the arguments for and against publication is often more helpful to the editors
than a direct recommendation one way or the other.

Double blind peer review

Medical Journal Of Western Black Sea offers a double-blind peer review option.
Neither the peer reviewers nor the authors are revealed to each other. Authors
may suggest preferred and non-preferred reviewers during manuscript submis-
sion. However, the ultimate selection of the reviewers will be determined by the
editor(s).

We ask reviewers not to identify themselves to authors while the manuscript is
under consideration without the editor’s knowledge. If this is not practicable, we
ask authors to inform the editor as soon as possible after a reviewer has revealed
his or her identity to the author.

Peer review process

The peer-review process is the main mechanism for ensuring the quality of
published articles. To this end, the submitted articles are rigorously peer-re-
viewed to ensure the high quality submissions are accepted and published. The
decision to accept a manuscript is not based solely on the scientific validity
and originality of the study content; other factors are considered, including the
level of innovation, extent and importance of new information in the paper as
compared with that in other papers being considered, the Journal’s need to repre-
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sent a wide range of topics, and the overall suitability for Journal. Peer review
process is follow as below mention steps:

1. At first, editor(s) acts as a first filter by evaluating each manuscript for
novelty, interest for our readers and chances to compete in peer review. Yet
the process avoids futile cycles of review for manuscripts that are better
suited for a more specialized journal, saving time for authors and reviewers.
Modifications/corrections may be requested from the authors at this stage
before starting the peer review.

2. In the second step, editors select typically two reviewers, experts in the
topic. Often, we also include one expert for statistics or a particular tech-
nique. peer reviewers will make suggestions to the editor(s).

3. The authors can monitor the progress of the manuscript throughout the
review process in his/her profile.

4. Submitted manuscripts will be rendered one of the following decisions:
Accept Submissin: The submission will be accepted without revisions.
Revisions Requierd: The submission will be accepted after minor changes
have been made. Resubmit for Review: The submission needs to be
re-worked, but with significant changes, may be accepted. It will require
a second round of review, however. Decline Submission: The submission
will not be published with the journal.

5. If the author(s) believe that the journal has rejected their article in error,
perhaps because the reviewers have misunderstood its scientific content, an
appeal may be submitted by e-mail to the editorial office (journal’s email).
However, appeals are ineffective in most cases and are discouraged.

Editing referees’ reports

As a matter of policy, we do not suppress reviewers’ reports; any comments that
were intended for the authors are transmitted, regardless of what we may think
of the content. On rare occasions, we may edit a report to remove offensive
language or comments that reveal confidential information about other matters.
We ask reviewers to avoid statements that may cause needless offence; conversely,
we strongly encourage reviewers to state plainly their opinion of a paper.
Timing

Medical Journal Of Western Black Sea is committed to rapid editorial decisions
and publication, and we believe that an efficient editorial process is a valuable
service both to our authors and to the scientific community as a whole. We
therefore ask reviewers to respond promptly within the number of days agreed.
If reviewers anticipate a longer delay than previously expected, we ask them to
let us know so that we can keep the authors informed and, where necessary, find
alternatives.

ETHICAL GUIDELINES

Official journal of Zonguldak Biilent Ecevit University Faculty of Medicine,
Medical Journal Of Western Black Sea is a peer-reviewed journal which aims to
reach all national and international institutions and individuals free of charge.

In the scientific articles sent to our journal, the recommendations of ICMJE
(International Committee of Medical Journal Editors) and the International
Standards of COPE (Committee on Publication Ethics) for Editors and Authors
are taken into consideration.

All claims and finalized processes regarding violations of ethics by our
authors are under their own responsibility, and in case of ethical violations,
the article is automatically canceled.

Ethical Guidelines for Peer Reviewers
Peer Reviewers,

- Respect the confidentiality of the manuscript, do not discuss it and do not
reveal any details of it.

- Inform the editor about any conflict of interest.
- Provide objective and constructive explanations for their suggestions.

- Do not allow the decisions related to the article to be influenced by the subject
of the manuscript or the way of writing.

- Do not contact the authors directly and request their previous articles unless
there is a strong scientific reason.
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- Do not duplicate any part of the article or information reviewed in any of their
own work before it is published by the authors.

- Agree to accept the reviews only within their expertise and finish the review
process within a reasonable time.

- Do not intentionally prolong the review process which leads to a delay for the
publication of the article.

- Use a language refrained from being hostile and avoids making derogatory
personal comments.

- Destroy the manuscript and associated material after reviewing.
https://publicationethics.org/files/Ethical_guidelines_for_peer_reviewers_0.pdf
Ethical Guidelines for Authors

Authors and co-authors,

- Meet the following criteria for authorship defined by International Commit-
tee of Medical Journal Editors (ICMJE);

a. Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work;

b. Drafting the work or revising it critically for important intellectual content;
c. Final approval of the version to be published;

d. Agreement to be accountable for all aspects of the work in ensuring that ques-
tions related to the accuracy or integrity of any part of the work are appropri-
ately investigated and resolved.

- Ensure that submitted articles are original and are not sent to different
publishers.

- Are responsible for any falsification, alteration or plagiarism which are
defined as abusing research before or during the research or while reporting
the findings of it.

- Inform the editor if there is any conflict of interest in the submitted articles.

- Inform the editor for correction or withdrawal if any mistake is noticed after
publication or during the process of pre-control or evaluation.

- Do not suggest reordering, adding or dropping author names after article
submission.

- State, if the research requires the decision of the ethics committee, that they
have the ethics committee approval with the name of the ethics committee
and the date and number of the decision in the first and last page of the article
and the methods section, also upload the ethics committee approval docu-
ment to the system along with the application of the article.

- State in the article that they have the consent form for the case reports.

- Comply with the copyright regulations for the ideas and works of art used in
the article.

- Provide statements for Author Contribution, Conflict of Interest, Disclosure
and if necessary, Acknowledgements.

http://www.icmje.org/icmje-recommendations.pdf

https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE_.2018.44.el.tr_.pdf

Ethical Guidelines for Editors
Editors:

o The readers should be informed about who provides financial support to the
study or other scientific studies and whether there is any role of sponsors in
the study or publication, and if there is any, what the contribution is.

« Editors should base their decisions of acceptance or rejection on the impor-
tance, originality and clarity of the article, validity of study and its relevance
to the remit of the journal.

» Editors should not reverse decisions to accept submissions unless serious
problems are identified with the submission.

o New editors should not overturn decisions to publish submissions made by
the previous editor unless serious problems are identified.
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.

A description of peer review processes should be published, and editors should
be ready to justify any important deviation from the described processes.

Journals should have a declared mechanism for authors to appeal against
editorial decisions.

Editors should publish guidance to authors on everything that is expected of
them. This guidance should be regularly updated and should refer or link to
this code.

Editors should state the authorship criteria suggested by International
Committee of Medical Journal Editors (ICMJE).

Editors should provide guidance to reviewers on everything that is expected
of them including

The need to handle submitted material in confidence. This guidance should be
regularly updated and should refer or link to this code

Editors should require reviewers to disclose any potential competing interests
before agreeing to review a submission.

Editors should have systems to ensure that peer reviewers’ identities are
protected unless they

Use an open review system that is declared to authors and reviewers.

Editors should provide new editorial board members with guidelines on
everything that is expected of them and should keep existing members
updated on new policies and developments.

Editors should make decisions on which articles to publish based on qual-
ity and suitability for the journal and without interference from the journal
owner/publisher.

Editors should have a written contract(s) setting out their relationship with
the journal’s owner and/or publisher. The terms of this contract should be in
line with the COPE Code of Conduct for Journal Editors.

Editors should strive to ensure that peer review at their journal is fair, unbi-
ased and timely.

Editors should have systems to ensure that material submitted to their journal
remains confidential while under review.

Editors should take all reasonable steps to ensure the quality of the material
they publish, recognizing that journals and sections within journals will have
different aims and standards.

https://publicationethics.org/files/ Code%200f%20Conduct.pdf
Definition of Authors and Co-authors;

The ICMJE recommends that authorship should be based on the following 4
criteria:

.

Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work;

Drafting the work or revising it critically for important intellectual content;
Final approval of the version to be published;

Agreement to be accountable for all aspects of the work in ensuring that ques-
tions related to the accuracy or integrity of any part of the work are appropri-
ately investigated and resolved.

In addition to being accountable for the parts of the work he or she has done,
an author should be able to identify which co-authors are responsible for
specific other parts of the work. In addition, authors should have confidence
in the integrity of the contributions of their co-authors.

All those designated as authors should meet all four criteria for authorship,
and all who meet the four criteria should be identified as authors.

It is the collective responsibility of the authors, not the journal to which the
work is submitted, to determine that all people named as authors meet all four
criteria; it is not the role of journal editors to determine who qualifies or does
not qualify for authorship or to arbitrate authorship conflicts.

If agreement cannot be reached about who qualifies for authorship, the insti-
tution(s) where the work was performed, not the journal editor, should be
asked to investigate.
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The criteria used to determine the order in which authors are listed on the
byline may vary and are to be decided collectively by the author group and not
by editors.

If authors request removal or addition of an author after manuscript submis-
sion or publication, journal editors should seek an explanation and signed
statement of agreement for the requested change from all listed authors and
from the author to be removed or added.

The corresponding author is the one individual who takes primary responsi-
bility for communication with the journal during the manuscript submission,
peer review, and publication process.

The corresponding author typically ensures that all the journal’s administra-
tive requirements, such as providing details of authorship, ethics committee
approval, clinical trial registration documentation, and disclosures of rela-
tionships and activities are properly completed and reported, although these
duties may be delegated to one or more coauthors.

The corresponding author should be available throughout the submission and
peer review process to respond to editorial queries in a timely way, and should
be available after publication to respond to critiques of the work and coop-
erate with any requests from the journal for data or additional information
should questions about the paper arise after publication.

When a large multi-author group has conducted the work, the group ideally
should decide who will be an author before the work is started and confirm
who is an author before submitting the manuscript for publication.

Non-Author Contributors

Contributors who meet fewer than all 4 of the above criteria for authorship
should not be listed as authors, but they should be acknowledged.

Examples of activities that alone (without other contributions) do not qualify
a contributor for authorship are acquisition of funding; general supervision
of a research group or general administrative support; and writing assistance,
technical editing, language editing, and proofreading.

Those whose contributions do not justify authorship may be acknowledged
individually or together as a group under a single heading (e.g. “Clinical
Investigators” or “Participating Investigators”), and their contributions
should be specified (e.g., “served as scientific advisors,” “critically reviewed
the study proposal,” “collected data,” “provided and cared for study patients”,
“participated in writing or technical editing of the manuscript”).

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html

CONTACT INFORMATION

Taner BAYRAKTAROGLU

Zonguldak Bulent Ecevit University,

Faculty of Medicine, Internal Sciences, Department of Internal Medicine,
Division of Endocrinology and Metabolism

67100, Zonguldak, Turkey

Phone: +90(372) 291 24 44

E-mail: baytaner@beun.edu.tr

baytaner@yahoo.com
baktipd@gmail.com

Web address: https://dergipark.org.tr/en/pub/baktipd
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EDITORDEN

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesinin 30.yilinda, Tip Fakiiltesi tarafindan yayimlanan “Bati Karadeniz Tip Dergisi”’nin 2022 Aralik sayisini
sizlerin ilgisine sunuyoruz.

Zonguldak Biilent Ecevit Universitesi, Avrupa Universiteler Birligi Kurumsal Degerlendirme Programi gercevesinde kurumsal degerlendirmeden
basariyla gecmistir. Ayrica ulusal boyutta da Yiiksekogretim Kalite Kurulu tarafindan ilk akreditasyona goniilléi olmus, 2022 yilinda da izleme
stireci degerlendirmelerini bagarmistir. Tip Fakiiltesi egitim programi da uluslararas: ve ulusal akreditasyon yapan TEPDAD tarafindan ulusal
akreditasyon stirecinden basari ile gegerek akredite olmustur (https://tip.beun.edu.tr/mezuniyet-oncesi-tip-egitimi-akreditasyonu/tepdad.html).

Tip Fakiiltemiz Dergisinin 2022 Aralik sayisinda ulusal ve uluslararasi tip literatiiriine katkida bulunacak 6zgiin igerige sahip giincel aragtirmalar,
olgu sunumu, derleme ve toplanti 6zetlerini i¢eren makaleleri okuyacaksiniz:

o Fare ve siganlarda sitoloji ile disi genital kanali degerlendirme
o Osteoid osteomanin tedavisinde bilgisayarli tomografi esliginde perkiitan radyofrekans ablasyon
« Diferensiye tiroid kanserlerinin 55 yasa gore klinikopatolojik 6zellikleri
o Yumugak doku sarkomlarinda adjuvan tedavi
o Bag boyun sarkomlarimin klinigi
o Hedeflenmis ekzom dizilimi ile kalitsal sferositozlu ¢ocuklarda yeni mutasyonlar
o TSH seviyesine gore diferensiye tiroid kanserli olgularda ortalama eritrosit hacmi, nétrofil/lenfosit orani, trombosit/lenfosit orani ve lenfo-
sit/monosit orani
o Langerhans hiicreli histiositozli olgu grubu
o Fibromyaljili olgularda fonksiyonel durum ve vitamin D diizeyleri
o Aksiyal spondiloartrit hastalarinda vitamin B12 ve folik asit seviyelerinin hastalik aktivitesi ile iligkisi: Retrospektif bir ¢aliyma
o Kronik hepatit C hastalarinda direkt etkili antiviral tedavinin yagam kalitesi tizerine uzun donem etkisi
o Kronik bobrek hastalarinda geriatrik nutrisyonel risk indeksi
o Gebelikte tiroidin fonksiyonel durumu ve demografik 6zellikler
o Kronik obstriiktif akciger hastalarinda eozinofil sayisi ve orani
o Yogun bakim hastalarinda ventilator iliskili pndmoni
« Tikagrelor yiiklemesi yapilan akut koroner sendrom hastalarinda fragmante QRS kompleksi ve bir yillik mortalite
o F-18 FDG ile PET/BT goriintiilemede taburculuk sirasi gevresel radyasyon giivenligi
o Sicanlarda kronik oral monosodyum glutamat tiiketiminin naloksan kaynakli morfin yoksunlugu iizerindeki etkileri
o Sigaraigenlerde kuzey yiriiyiisi egzersiz egitiminin fiziksel uygunluk, fiziksel aktivite diizeyi, kaygi-depresyon ve yasam kalitesi tizerindeki
etkisi
» Nazogastrik enttibasyonun koku fonksiyonu tizerindeki etkisi
o Okiiler dominans ve lateralite ile akomodasyon arasindaki iligki
o Vitiligo tanis1 yeni konulan hastalarda koroid melanositleri koroid kalinliklar:
o Hipopitiitarizm ile birlikte goriilen papiller tiroid kanserinin takibinde giigliik
o Travma Anestezisinde Hasta Giivenligi, Zonguldak’ta Sonbahar Sempozyumu-III, Bilimsel Program ve Sozlii Bildirileri
Dergimizin yayinlanmasinda; desteklerini esirgemeyen Rektoriimiiz Prof. Dr. Ismail Hakki OZOLCER’e, yazarlara, yazilari titizlikle degerlendiren

hakemlerimize, Danisma Kurulumuza, Tiirkge ve Ingilizce Dil Redaksiyon Kurulumuza, Alan Editorlerine ve Editor yardimcilarina, teknik
gorevlilerimize, Biyoistatistik Editorlerimize, Yaym Kurulumuza, yaymevimize ve siz okuyucularimiza tesekkiir ederim.

Prof. Dr. Hale Sayan OZACMAK Prof. Dr. Taner BAYRAKTAROGLU
2022 Aralik Sayis1 Editori Bas Editor
Aralik 2022 XV
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EDITORIAL

Dear Readers,

On the 30th anniversary of Zonguldak Biilent Ecevit University, we present to your attention the December 2022 issue of the “Western Black
Sea Journal of Medicine” published by the Faculty of Medicine.

Zonguldak Biilent Ecevit University has successfully passed the institutional evaluation within the framework of the European University
Association Institutional Evaluation Program. In addition, it volunteered for the first accreditation by the Higher Education Quality Board
at the national level and succeeded in the monitoring process evaluations in 2022. Also the Faculty of Medicine education program has been
accredited by TEPDAD, which carries out international and national accreditation, by successfully passing the national accreditation process
(https://tip.beun.edu.tr/mezuniyet-oncesi-tip-egitimi-akreditasyonu/tepdad.html).

In the December 2022 issue of the official journal of the Faculty of Medicine, you will read articles with original containing current researches,
case reports, review and meeting summaries that will contribute to the national and international medical literature:

o Evaluation of female genital tract by cytology in mice and rats

o Computed tomography-guided percutaneous radiofrequency ablation in the treatment of osteoid osteoma

+ Clinicopathological features of differentiated thyroid cancers by age 55

o Adjuvant therapy in soft tissue sarcomas

o Clinic of head and neck sarcomas

o New mutations in children with hereditary spherocytosis with targeted exome sequencing

« Mean erythrocyte volume, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio and lymphocyte/monocyte ratio in patients with
differentiated thyroid cancer according to TSH level

o Cases group with Langerhans cell histiocytosis

» Functional status and vitamin D levels in patients with fibromyalgia

o Association of vitamin b12 and folic acid levels with disease activity in patients with axial spondyloarthritis: a retrospective study

o Long-term effect of direct-acting antiviral therapy on quality of life in patients with chronic hepatitis C.

o  Geriatric nutritional risk index in patients with chronic kidney disease

o Functional status and demographic characteristics of the thyroid during pregnancy

o Number and ratio of eosinophils in chronic obstructive pulmonary patients

o Ventilator-associated pneumonia in intensive care patients

o Fragmented QRS complex and one-year mortality in patients with acute coronary syndrome loaded with ticagrelor

o Discharge environmental radiation safety in PET/CT imaging with F-18 FDG

o  Effects of chronic oral monosodium glutamate consumption on naloxane-induced morphine withdrawal in rats

o The effect of Nordic walking exercise training on physical fitness, physical activity level, anxiety-depression and quality of life in
smokers

o Effect of nasogastric intubation on olfactory function

o The relationship between ocular dominance and laterality and accommodation

o Choroidal melanocytes and choroidal thicknesses in patients newly diagnosed with vitiligo

« Difficulty in the follow-up of papillary thyroid cancer associated with hypopituitarism

o Patient Safety in Trauma Anesthesia, Autumn Symposium-III in Zonguldak, Scientific Program and Oral Presentations

In the publication of our journal; I would like to thank to our Rector Prof. Dr. Ismail Hakki OZOLGER for his support, to the authors, to our
referees for carefully evaluating the articles, to our Advisory Board, to our Turkish and English Language Editorial Board, to our Editors and
Deputy editors, to technical supporters, to our Biostatistics Editors, to our Editorial Board, our publishing house, and to our readers.

Ozagmak, Hale Sayan, Prof., MD. Bayraktaroglu, Taner, Prof., MD.
The Editor of 2022 December’s Issue Chief Editor
December 2022
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DERLEME

Bati Karadeniz Tip Dergisi Med J West Black Sea 2022;6(3): 259-266
Medical Journal of Western Black Sea DOI: 10.29058/mjwbs.1172971

Fare ve Sicanlarda Disi Genital Kanali Degerlendirmenin
Kolay Bir Yolu: Vajinal Sitoloji

An Easy Way to Evaluate the Female Genital Canal in Mice and Rats:
Vaginal Cytology

Zekiye Giilfem YURTGEZEN ©, Deniz ERCETIN (9, Melike SAPMAZ METIN
Trakya Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Edirne, Tiirkiye

ORCID ID: Zekiye Giilfem Yurtgezen 0000-0003-0098-8437, Deniz Ergetin 0000-0001-9713-044X, Melike Sapmaz Metin 0000-0001-9623-4116

Bu makaleye yapilacak atif: Yurtgezen ZG ve ark. Fare ve siganlarda disi genital kanali degerlendirmenin kolay bir yolu: Vajinal sitoloji. Med ] West
Black Sea. 2022;6(3):259-266.

Sorumlu Yazar 62

Zekiye Giilfem Yurtgezen Disi genital kanalin durumunu izlemek icin kullanilan vajinal sitoloji yontemi, zaman icinde farkl
E-posta metodlar ortaya ¢iksa da, kolay ve pratik olmasi nedeniyle siklikla tercih edilmektedir. 1917°de Stockard
gulfemyurtgezen@gmail.com ve Papanicolaou’nun kobay vajinal Iimen epitel hlcrelerinin ovulasyon déngusunin durumuna gére

degisiklik gosterdigini kesfetmelerinin ardindan &strus siklusu takibi, disi genital sistem calismalarinin
vazgecilmez bir parcasi olmustur. Vajinal sitolojiyi géstermek icin smear érneklerinin alinma zamani
ve yéntemi, uygulayicinin tecriibesi gibi gesitli faktérler, sonuclarin dogrulugu tizerine etkilidir. Ostrus
siklusu, sican ve farelerde temel olarak dort faz gdsterir: prodstrus, éstrus, metdstrus ve didstrus. Her
fazin hucre tipi ve yogunlugu farklidir.

Bu derlemede; fare ve sicandan smear alma yontemleri ve 6strus siklus fazlarinin ézelliklerinin yani sira,
elde edilen verilerin deneysel calismalarda kullanim alanlarina yonelik literatir bilgileri yer almaktadir.
Gelis Tarihi Ayrica bu ¢alisma, disi Greme sistemindeki dinamik degisikliklerin takibi, deneysel calismalarin dogru
09.09.2022 planlanmasi ve sonuglarin degerlendirilmesi yoniinden dikkat edilmesi gereken noktalar belirtmesi ile

disi deneklerle calisacak arastirmacilara kapsamli bir bakis acisi saglamayi hedeflemektedir.
Revizyon Tarihi s callg st ! p 1ol 1S acisi sag yl i

11.10.2022 Anahtar Sozciikler: Disi genital sistem, Fare, Ostrus siklusu, Sigan, Vajinal sitoloji
Kabul Tarihi
19.10.2022 ABSTRACT

Although different methods have emerged over time, the vaginal cytology method, which is used to
monitor the condition of the female genital canal, is often preferred because it is easy and practical. In
1917, after Stockard and Papanicolaou discovered that guinea pig vaginal lumen epithelial cells change
according to the state of the ovulation cycle, the oestrus cycle exhibiting has become an essential part
of the female genital system studies. Various factors affect the accuracy of results, including timing,
method of smear sample collection, and the practitioner’s experience in demonstrating vaginal cytology.
The oestrus cycle shows four basic phases: proestrus, oestrus, metestrus, and diestrus, in rats and
mice. Each phase of the cycle has a different dominant cell type and density.

In this review; In addition to the methods of taking smears from mice and rats and the characteristics
of the estrous cycle phases, there is information on the use of the data from experimental studies.
Also, this study aims to provide a comprehensive perspective to researchers who will work with female
subjects by emphasizing the points to be considered in terms of monitoring the dynamic changes in the
female reproductive system and correct planning and evaluating the results of experimental studies.

Keywords: Female genital system, Mouse, Oestrous cycle, Rat, Vaginal cytology

Bu eser “Creative Commons Alinti-
GayriTicari-4.0 Uluslararas Lisansi”
ile lisanslanmgtir.
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Yurtgezen ZG ve ark.

Vajen epitelindeki siklik degisikliklerin degerlendiriime-
si; Ureme ddngusunin durumunu belirlemek ve hipota-
lamus-hipofiz-over aksinin igleyisini géstermek igin uzun
yillardan beri yaygin kullanilan, non-invaziv bir yéntemdir
(1). Ostrus terimi ilk olarak 1900 yilinda Heape tarafindan
kullanilmistir. Yunanca oistros; at sinegi, ¢ilginlk veya deli-
lik anlamina gelmektedir (2).

Siganlarda ve farelerde ¢strus donglisi ovulasyon zama-
ninin tespit edilebildigi, ovaryumdan salgilanan éstradiol
ve progesteron seviyelerindeki degisiklikleri yansitan, farkl
htcre tiplerinin déngt boyunca dalgalar hélinde belirginles-
tigi ve geriledigi dinamik bir stregtir. Ostrus déngiisii sigan-
larda ve farelerde hamilelik, yalanci gebelik veya andstrus
tarafindan kesintiye ugratiimadigi strece, her 4-5 gliinde bir
tekrar eder ve baglica dért asamaya ayrilir: prodstrus, ést-
rus, metdstrus ve didstrus (3,4).

20. yuzyilin baglarinda, ilk kez Stockard ve Papanicolaou,
dénum noktasi niteligindeki calismalarinda, éstrus déngisu
sirasinda kobay vajinal limen epitel hicrelerinin géranu-
miindeki déngusel degisiklikleri hem makroskopik hem de
mikroskobik olarak kapsamlh bir sekilde gdstermistir. Sto-
ckard ve Papanicolaou’nun 6ncu calismasi, éstrus déngu-
su sirasinda vajinal kanal, ovaryum ve uterusta meydana
gelen degisikliklerin incelenmesine yénelik calismalara da
kaynak olmustur (5). Bu ¢alismadan birkag yil sonra Long
ve Evans, sican 6strus dénglisiint karakterize eden cgalis-
malarini yayinlamiglardir (6,7). O zamandan itibaren, spon-
tan ovulasyon ddéngusiine sahip laboratuvar hayvanlarinin
vajinal epitel hicre yapisindaki siklik degisikliklerin deger-
lendirilmesi, hem Greme déngusunin kalitatif bir gdstergesi
olarak hem de Ureme toksikolojisi alanindaki ¢alismalarin
yardimci bir bileseni olarak kullaniimistir (1).

Vajinal sitolojinin degerlendiriime ydntemlerinin kesfi son-
rasi, Papanicolaou tarafindan gelistirilen ve serviks kanseri
icin bir tarama testi olarak kullanilan Pap smear testi, 20.
yuzyilda kanser kontrollinde en 6nemli gelisme olarak kabul
edilmektedir (5). Ureme fizyolojisinin énemli isimlerinden
Long ve ark., Long-Evans cinsi si¢anlarda, 6n hipofiz hor-
monlarinin (luteinize edici hormon ve folikil uyarici hormon
gibi) etkilerini ortaya koyarak hipofiz, ovaryum ve uterus
arasindaki etkilesimleri tanimlamiglardir (6).

Bu calismada amacimiz, giincel yéntemleri bir araya geti-
rerek disi Ureme sistemindeki dinamik degisikliklerin takibi,
disi deneklerle yapilacak calismalarin dogru planlanmasi
ve sonuglarin degerlendiriimesi agisindan arastirmacilara
genel bir bakis agisi saglamaktir.

OSTRUS SiKLUS TAKIBINDE DIKKAT EDILMESI
GEREKEN UNSURLAR

Siklus Baslangici ve Siire

Vajinal acilma; non-invaziv olarak gézlenebilen, ergenlik
baslangici indeksi olarak da kullanilan, hormonal olarak
tetiklenmis apoptoz aracili bir olaydir. Normal gelisimde
artan dstradiol salgisinin bir sonucu olarak ortaya cikarken,
immatlr fare ve sicanlarda ekzojen Ostradiol enjeksiyonu
ile de saglanabilir (8). Siganlarda tipik olarak, dogum son-
rasl, 32 ve 36. glnler arasinda, vajinal aciklik goraldikten
hemen sonra 6strus donglisi baslar. Sicanlarda vajinal
acilma, genellikle ilk ovulasyon ile ayni zamanda meydana
gelirken, farelerde dstrus ddngUsu vajinal agilmadan 10 guin
sonrasina kadar baslayabilir (9). Baslangi¢ta bazi dizensiz-
likler ve asiklik dénguler gorulebilir.

Ekonomik Isbirligi ve Kalkinma Teskilati (OECD)’nin 2014’te
yayinladigi histopatoloji rehberinde; siire belirtmeksizin bir
siklus boyunca ardigik glinlerde alinan smearlerin déngu
icindeki safhalari gostermede yeterli oldugu bildirilmistir
(10). Cooper ve Goldman’ a gore ardisik 14 gln vajinal sito-
loji 6rneklerinin toplanmasi dizenli siklus olup olmadiginin
takibi ve ovulasyonun zamaninin belirlenmesi igin idealdir
(1). Standart bir siire olmayip déngl dizeninin gdsterimi
icin bazi calismalarda 10 giin smear takibinin yeterli oldugu
gorilmastar (11). Sirdntide bir fazin ilk kez gdzlenmesi ile
ikinci kez gbzlenmesi arasindaki sure, bir siklus suresi ola-
rak belirlenmigtir (12).

Orneklerin Alim Zamani

Bir Ostrus siklusunda, karakteristik hiicre popllasyonlarina
sahip dort temel faz izlenir; prodstrus, dstrus, metdstrus ve
didstrus. Bunlardan prodstrus ve dstrus éstrojenik, metost-
rus ve dibstrus progestatif fazlardir. Spontan ovulasyon,
siklusun ortasinda 6strus fazinda gerceklesir (13). Déngu
icindeki dort asamanin uzunluguna bagh olarak, bir siklus
6 ila 72 saat arasinda degisir. Bu nedenle giiniin cok erken
veya ge¢ saatlerinde smear alindiginda bazi kisa asama-
lar kagirilabilir. Ornegin, sicanlarda prodstrus ortalama
12-14 saat slrerken, 6strus 25-27 saat, metdstrus 6-8 saat,
didstrus 55-57 saat surer (7,14,15). Birgok diside prodstrus
sabahin ge¢ saatlerine kadar baglamaz, bu nedenle sabah
erken numune alimi durumunda bu faz kagirilabilir. Fazla-
rin zamanlamasini dogru géstermek icin numune aliminin
sabahin gec¢ saatlerinde veya 6gleden sonra yapilmasi ide-
aldir ve her gun ayni saatte yapilmasi dnerilir (1,4).

VAJINAL SITOLOJIDE YONTEM
Makroskopi

Prodstrus fazindaki farelerin vajinal acikligi sismis, nemli,
pembe doku ile karakterizedir. Aciklik genigtir ve genellikle
vajenin dorsal ve ventral kenarlarinda kivrimlar ve cgizgiler
goralur. Fareler 6strusa girerken vajinal aciklik daha az
pembe, daha az nemli ve daha az sigkin hale gelir. Cizgiler
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daha belirgindir. Metdstrus; acgik olmayan, soluk, kuru ve
sismemis (6demli olmayan) bir vajen agzi ile karakterizedir.
Di6strusta vajinal aciklik kiiglk ve kapalidir, salgi izlenebilir,
beyaz hulcresel kalintilar vajen duvarinda goruldr (3,16).

Mikroskopi

Déngundn gésterilmesi icin temel olarak 2 non-invaziv yén-
tem kullaniimistir:

1- Vajinal Lavaj: Fosfat tamponlu tuzlu su (PBS), izotonik
serum %0.9 (0.15M) veya distile su kullanilarak bir pipetle
vajen igine sivinin birkac kez verilip ¢cekilerek yikama yapil-
masi sonucu elde edilen 6rnegin bir lam Uzerinde kurutu-
larak incelenmesi prensibine dayanir (Sekil 1). Hipotonik
su kullaniminin, epitel hicre morfolojisinin bozulmasina ve
nétrofillerin pargalanmasina sebep olabildigi, bu durumun
da vajinal sitolojilerin degerlendiriimesinde karisikliga veya
yanligliklara yol acabildigi disinulmektedir. Yaklasik 0.1
veya 0.2 ml sivi ile ve pipet ucu fazla derine itiimeden yapil-
masi gerekir, aksi durumda uzun sireli takiplerde fazla sti-
mulasyon yalanci gebelige sebep olabilir (1,4,10,17) .

2- Vajinal siriintu: Distile su veya izotonik su ile islatilan
pamuk uclu bir gubugun vajen icinde déndurulerek, vajen
duvarindan nazikge surunti alinmasi prensibine dayanir
(18) (Sekil 2). Elde edilen slriintl bir lam Gzerinde dogru-
sal hatlar boyunca surdlir ve havada kurumaya birakilir.
Bu yo6ntem olduk¢a ucuz ve hizlidir ancak uygun sekilde
yapilmazsa yalanci gebeligi tetikleme ihtimali bulunmakta-
dir (3,10).

Her érnek, denek numarasi ve tarih yazili bir lam Uzerine
alinmalidir.

Boyama

Smear 6rneklerinde fazin gdsterilmesi icin boyama yapilma-
si sart degildir. Ozellikle 1slak yaymalarin isik mikroskobu
altinda, 10x ya da 40x buyitmede htcre tiplerinin karakte-
rizasyonu mimkinddr. Yaymalarin izlenmesinde en sik kul-
lanilan boyalar ise Romanowsky tipi boyalar (6rn. Modifiye
Wright’s, Wright’s Giemsa), Toluidin mavisi, Metilen mavisi,
Papanicolaou boyasi, Kristal violet, Hematoksilen+Eozin
gibi su bazl ve leke birakmayan boyalardir (1,4,17,19,20).

Sekil 1: Balb/c fare (A) ve
Spraque Dawley sicanda

(B) vajinal lavaj yontemi
uygulamasi

(Melike Sapmaz Metin izniyle
kendi arsivinden alinmistir.)

Sekil 2: Balb/c fare (A) ve
Spraque Dawley sicanda

(B) vajinal strtintd yéntemi
uygulamasi

(Melike Sapmaz Metin izniyle
kendi arsivinden alinmistir.)
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2018’de Mohammed ve ark. calismalarinda Papanicolaou
boyasi, Wright-Giemsa, Metilen mavisi veya Toluidin mavi-
si ile boyamanin birbirine 6nemli Ustlnlikleri olmadigini ve
her bir boyanin dstrus déngusunin evrelerini géstermede
kullanilabilecegini belirtmiglerdir (18). Sugiyama ve ark. dst-
rus fazi 6ncesi dénemden elde edilen smear 6rneklerinde,
vajen epitelinin ylzeyini kaplayan mukus hucrelerine odak-
lanarak, bu htcrelerin PAS ve Alcian blue ile boyandigini
gostermiglerdir. Optimum ¢iftlesme zamani igin Alcian blue
ve PAS ile boyali preparatlarin, Giemsa boyasina gére daha
dogru sonugclar verdigini iddia etmislerdir (21). Spontan ovu-
lasyonla elde edilen oositleri degerlendiren bir calismada,
Toluidin mavisi kullanarak, smearde genis kornifiye epitelin
g6zlendigi asamada denekleri sakrifiye edip tuba uterinanin
ampulla bélgesinden oosit elde ettiklerini belirtmislerdir (13)
(Sekil 3).

VAJINAL SiTOLOJININ DEGERLENDIRILMESI

Ostrus dongustinin dért asamasinda dort temel hiicre tipi
karsimiza ¢ikmaktadir: nétrofiller, nikleuslu, kicik epitel
hicreleri, nukleuslu, blyik epitel hicreleri ve niikleussuz
kornifiye huicreler. Déngunin asamalari bu dért temel hiicre
tipinin varhgi-yoklugu, hiicre yogunlugu ve hucrelerin lam
Uzerindeki dizeni (kimelenme, daginik yerlesim vb.) ile
tespit edilir (1,4,22).

Prodstrus

Sicanlarda ortalama 14 saat, farelerde ise 24 saatten kisa
strer. Bu asamanin baskin 6zelligi, nispeten tek tip goru-
nim ve boyutta kucguk, yuvarlak, nikleuslu epitel hicrele-
rinin varhgidir. Genellikle siki kiimeler veya seritler halinde
goralurler. Hi¢ nétrofil gérilmemesi bu faz igin tipiktir (Sekil
4A). Bununla birlikte, didstrustan prodstrusa gecis asama-

Sekil 3: Balb/c farede, 6strus fazinda, icerisinde oosit-kiimiilis
kompleksi bulunan tuba uterinanin ampulla bélgesi(beyaz ok).
OKK: Oosit-kiimdiliis kompleksi, *: Oosit, Tu: Tuba uterina,

K: Kan damari. (X16) (Sapmaz M. 2008) (13)

sinda (erken proostrusta), nadir de olsa nétrofiller gérilebi-
lir. D&ngu Ostrusa yaklastikca, keratinize hiicreler daha bol
héle gelecektir (1,23)

Ostrus

Sicanlarda 24-48 saat ve farelerde 12-48 saat arasinda
degisir (7,14,15,24-26). Nukleussuz keratinize epitel hlc-
relerinin varligi ile karakterizedir. Epitel hicreleri kiimeles-
me egilimi gdsterir. Erken Ostrusta kornifiye hlcreler daha
kiiguk boyutlu, daha eozinofilik ve tek tek dagilm gdésterir-
ken, ovulasyondaki digilerde kiimelenme gosteren bulyuk,
bazofilik, kornifiye hlcreler hakimdir (12) (Sekil 4B). Geg
Ostrusta nadir de olsa nétrofil gdzlenebilir (1,10,27). Young
ve ark. sicanlarda ge¢ Ostrusun blyuk oval nikleuslu epitel
hucrelerini “kaldirim tasi hiicreleri” olarak adlandirmis ve bu
hucrelerin, metdstrusun hizla yaklastiginin bir gdstergesi
oldugunu bildirmistir (28).

Met6strus

Siganlarda metdstrusun 6-8 saatlik kisa bir evre oldugu bil-
dirilmigtir (7, 14, 15). Farelerde ise 8-24 saat surebildigi gos-
terilmistir (24-26). Metdstrus, nikleussuz keratinize epitel
hticreleri, genis ¢apl vakuollli ve nukleuslu epitel hicreleri
ile nétrofillerin bir kombinasyonu seklinde karakterize edi-
lir. Erken metdstrusta nétrofiller daha az ve serpistiriimis bir
gérinume sahipken, ge¢ metdstrusta epitel hucrelerinden
10 kat daha fazla yogunluga sahip oldugu bildiriimistir (29)
(Sekil 4C ).

Diéstrus

Metdstrusun bitisi ile didstrusun baslangici arasindaki ayrim
keskin sinirlara sahip degildir, gérlinis olarak ¢ok benzerdir
ve ayni hucre tipleri gézlenebilir (1). Didstrus, hem fareler-
de hem de sicanlarda ortalama 48-72 saat suren, Ostrus
dénglstnin en uzun asamasidir (7,14,15,24,25). Notrofil-
ler, nukleuslu kiiclk ve blyuk epitel hiicreleri ve az sayida
nlkleussuz keratinize hucreler gdzlenebilir. Hiicre yogunlu-
gunun orta-diistik arasinda oldugu sakin bir fazdir (1,10,19)
(Sekil 4D).

Diéstrus indeksi

Didstrus frekansinda artisin gézlendigi deneysel calisma-
larda hormonal degisiklikleri degerlendirmede yardimci ola-
rak “(deney suresince gbzlenen didstrus gun sayisi/toplam
deney suresi (glin)) x 100” formaluyle kullanilan bir indekstir
(26, 30).

OSTRUS DONGUSUNDE GCEVRESEL ETKENLER

Sicaklik, beslenme, stres ve sosyal iligkiler basta olmak
Uzere, bircok faktér déngu siresini ve sitolojik diizenini etki-
ler (1,6,9,23,27,31,32).

Rodentlerin dstrus dongusu, aydinlik-karanlik suresine
oldukca hassastir. 12 saat aydinlk, 12 saat karanlik dén-
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glsu cogu laboratuvar igin standartken, bu saatler 14 saat
aydinlik, 10 saat karanlik olarak degistirildiginde &strus doén-
gusu degisiklik gostermektedir (10). Uzun sureli 1s1k maru-
ziyeti duzensiz ve uzamis doéngusel degisikliklere neden
olurken, surekli 1s1ga maruziyetin, dénglinin 6strus fazinda
durmasina sebep oldugu goésterilmistir (3).

Akut ya da kronik stres maruziyetlerinin dstrus siklusu dize-
ninde degisikliklerle iliskili oldugu bildiriimistir (33,34). Stres,
hipotalamus-hipofiz-gonad (HPG) ekseninin ve hipotala-
mus-hipofiz-adrenal (HPA) eksenin aktivasyonunu olumsuz
yonde etkilemektedir. Kronik éngérilemeyen hafif stresin
uygulandi@i disi sicanlarin kullanildidi bir aragtirmada, stre-
sin, esas olarak uzun sureli didstrusa neden oldugu, éstrus
doénguslini 6-7 gline kadar uzattigi belirtiimistir (35).

Kendi laboratuvarimizda disi sicanlar ile yaptigimiz ¢alisma-
mizda, deneklere 8 hafta boyunca, giinde 1 saat uygulanan
kronik immobilizan stresin ¢strus dénglsinde dizensizlik-

lere neden oldudunu belirledik. Bu diizensizligi, stres gru-
bundaki deneklerde, progestatif faz strelerinin uzamasiyla
iliskilendirdik. Kontrol grubu ile kiyaslandiginda kronik stres
grubunda hesaplanan diéstrus indeksinin anlamli derecede
yuksek oldugunu tespit ettik. Ayrica stres grubuna ait sme-
arlerde, proo¢strus fazinda nikleuslu epitel hiicrelerine ek
olarak, salgl yapan musindz hicreler ve nétrofiller dikkati
cekerken, metdstrus ve didstrus fazlarinda kontrol grubuna
kiyasla nétrofil sayisinda artis oldugunu saptadik (20).

Ardisik 30 giin boyunca, soguk suyla kapl bir tank icerisin-
de,15 dk sure ile baslarini su seviyesinin Uzerinde tutarak
dik pozisyonda birakilan disi si¢canlarda ise dizensiz ve
uzamis 6strus siklusu gézlenmistir (36).

Cevresel etkenlerden bir digeri de beslenme duzenidir. Yik-
sek yagli beslenme, disi siganlarda gonadal hormon diizeyi-
ni olumsuz yénde etkilemektedir. Digi sicanlarin, uzun sureli
yuksek yagl besin aliminda, prodstrus ve 6strus fazlarinda

.1,‘

Sekil 4: Spraque Dawley sicanlarda, her bir strus siklusu fazina ait vajinal smear mikrograflari, A) Prodstrus, B) Ostrus, C) Metdstrus,
D) Didstrus. (Siyah ok: nlikleuslu epitel hiicresi, yildiz: kimelenmis kornifiye epitel hiicreleri, ok basi: nétrofil) Hematoksilen+Eozin,

(X200) (Melike Sapmaz Metin izniyle kendi arsivinden alinmistir.)
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kayg! ve anksiyete benzeri bir profil sergiledikleri tespit edil-
mistir. Ayni sicanlar (lezzetli yiyecekleri taklit etmek amac-
Il) sakkaroz tukettiklerinde kaygi davraniglarini azalttiklari
g6zlenmistir (37).

Feromonlar, Greme fizyolojisinde &nemli etkenlerden biridir.
Erkeklerle ayni odada barindirilan disi farelerin daha duzen-
li dénguiler gésterme egiliminde oldugu, tamami disilerden
olusan ortamlarda ise haftalarca surebilen anéstrus dénem-
leri gbsterilmigtir (10, 26). Farelerde, eger erkek feromon
ortamda yoksa, ilk 6strusun gériilme zamani vajinal agiima-
dan 20 glin sonrasina kadar gecikebilir (17). Siganlar fare-
lere gbre daha az hassas olsa da ayni durum her iki kemirici
turd icin de kabul gérmustur.

2010 yilinda yayinlanan, kafesleme kosullarinin &strus
siklusu Uzerine etkilerini arastirdigimiz calismamizda, bir
kafeste iki (Set I, n=40) ya da sekiz fare (Set Il, n=40) olacak
sekilde gruplara ayrilan disi deneklerin 15 gin boyunca 6st-
rus siklus takibi yapildi. iki disi/kafes grubunda ortalama 4-5
gunlik dizenli sikluslar gozlenirken, 8 disi/kafes grubunda
uzayan sikluslar tespit edildi (26).

TARTISMA

Noérohormonal sistemde, memeli Greme aksi U¢ temel doku
ve bolumun birlesmesiyle duzenlenir; bunlar hipotalamus,
hipofiz ve gonadlardir. Disilerde, hipotalamo-hipofizer-go-
nadal aksin temel fizyolojik fonksiyonu; dinamik sirkilas-
yon gdsteren reproduktif faaliyetler icin gerekli hormonlarin
salgilanmasini, ovumun elde edilmesini, gebeligin olusu-
munu ve saglikli gebeligin devamini saglamaktir. Labora-
tuvar kemirgenlerinde vajinal sitolojinin degerlendirilmesi;
hipotalamo-hipofizer-ovaryan aks butinligiunin degerli bir
gostergesidir. Ostrus siklusu takibiyle; toplam siklus sayi-
si, siklusun duzenli olup olmadigi, faz sureleri, diéstrus
indeksi gibi veriler elde edilir. Bu veriler disi genital sistemin
isleyisi, ovulasyon zamaninin tespiti, basarili ciftlesme ve
gebelik olusumunun yani sira disi metabolizmasindaki sis-
temik degisikliklerin degerlendiriimesine katki saglar. Ayri-
ca davranis testleri, toksikoloji calismalari, ksenodstrojenik
ajanlara dokularin cevabi, endokrin dizensizlikler, tedavi
edici ajanlarin etkisinin degerlendirilmesi gibi birgok ¢alisma
konularinda 6strus siklusu takibi dnemli rol oynar (38-42).

Konuyla ilgili ulusal derlemelerden farkli olarak, kendi
tecriibelerimiz ve literatir bilgisine dayanarak ortaya koy-
dugumuz asagidaki temel maddelere dikkat edilmesi aras-
tirmacilara kolaylk saglayacaktir:

1- Vajinal smear érneklerinin dogru teknik ve dogru mater-
yalle elde edilmedigi durumlarda, déngi duzeninin bozul-
masinin yani sira (yalanci gebelik, asiklik dénguler gibi),
degerlendirmede tutarsiz ve guvenilir olmayan veriler orta-
ya cikabilir (Or. diski ya da idrarla kontamine yaymalarda
bakteri kolonizasyonlarinin gérilmesi gibi). Bu sebeple

uygulamanin ehil ellerde ve standart kriterlere uygun olarak
yapilmasi 6nemlidir.

2- Calismacilar 1si, stres faktorleri, beslenme, feromon
ve kafes populasyon yogunlugu gibi etkenlerin dstrus sik-
lus duzenini degistirebilecegini unutmamali ve deneklerin
bulundugu ortam kosullarini optimize etmelidir.

3- Disi denekler Gzerine yapilan ¢alismalarda, dstrus siklus
takibi yapilmamis olsa bile, denegin sakrifiye edildigi gline
ait faz bilgisinin elde edilmis olmasi (progestatif ya da &st-
rojenik fazda olup olmamasi), endokrin durumun gdsterge-
si olarak, sistemik dlizeyde meydana gelen degisikliklerin
yorumlanmasina katki saglayacaktir.

Tum bu bilgiler isiginda ¢alismamiz, éstrus dénglsu dina-
miklerinin sadece tremeyle ilgili degil, tim disi fizyolojisini
ilgilendiren sistemik etkilerinin oldugunu ortaya koymak-
tadir. Bu nedenle, arastirmalarda siklusun faziyla korele
endokrin etkilerin géz énunde bulundurulmasi gerektigine
dikkati cekerek, zaman ve enerji kaybini engelleyerek aras-
tirmacilara yararl olacagini distinmekteyiz.
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Sorumlu Yazar 62

Alperen Kayali Amagc: Calismamizda klinik ve radyolojik olarak osteoid osteoma tanisi alan bilgisayarli tomografi
kilavuzlugunda radyofrekans ablasyon (RFA) tedavisi uyguladigimiz hastalardaki tedavi basarisini
arastirmayi amagladik.

Gerec ve Yontemler: Ocak 2018-Subat 2021 tarihleri arasinda RF ablasyon tedavisi uygulanmis olan
13 hasta calismaya dahil edildi. Arsiv gérintuler ve klinik notlar retrospektif olarak incelendi. Takiplerde
vizuel analog skala (VAS) kullanilarak yapilmis olan agri skorlarina gére klinik tedavi basarilar
degerlendirildi.

Bulgular: islem sonrasi VAS skorunda 11 hastada tam, 2 hastada da tama yakin azalma saglandi. Klinik
basari %100 olarak hesapland!. islem &ncesi ve sonrasi VAS skorlarlari kiyaslandiginda istatistiksel
olarak anlamli farklilik izlendi (p=0.001). Hicbir hastada komplikasyon izlenmedi.

Sonugc: Osteoid osteomal hastalarda bilgisayarli tomografi esliginde RF ablasyon minimal invaziv, gi-
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. ABSTRACT
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15.11.2022 Aim: We aimed to investigate the success of radiofrequency ablation (RFA) therapy in osteoid osteomas

diagnosed clinically and radiologically.

Material and Methods: Thirteen patients who underwent RF ablation therapy between January
2018 and February 2021 were included in the study. Archive images and clinical notes were reviewed
retrospectively. Clinical treatment success was evaluated according to the pain scores made using the
visual analog scale (VAS) during the follow-ups.

Results: After the procedure, a complete decrease in VAS score was achieved in 11 patients and a
nearly complete decrease in 2 patients. A statistically significant difference was observed between pre-
and post-procedure VAS scores (p=0.001). Clinical success was calculated as 100%. No complications
were observed in the patients.
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Kayali A ve ark.

GiRiS ve AMAC

Osteoid osteoma (OO) siklikla gencg erigkinlerde izlenen
benign karakterde ancak agrih bir kemik timoéraduar (1). Tim
kemik timérlerinin yaklasik %5’ini benign kemik tumérleri-
nin ise %11’ini olustururlar. Erkek cinsiyette kadinlardan
daha fazla gorilir (2). Osteoid osteomalarin en sik gorul-
digu lokalizasyonlar femur ve tibia olup olgularin %50’den
fazlasi bu lokalizasyonlarda gorulir. Olgularin ortalama %
30 kadari ise omurga, el ve ayak kemiklerinde izlenir. Nadir
gorilen lokalizasyonlar ise kafatasi, skapula, kostalar, pel-
vis kemikleri, mandibula ve patelladir (3).

Agrinin geceleri belirgin karakter kazanmasi ve salisilata
cevap vermesi tipik 6zelligidir (4). Bu tipik klinik prezantas-
yonunun yaninda osteoid osteomalarin tipik radyolojik 6zel-
likleri de bulunmaktadir. Osteoid osteomalar radyografide
yuvarlak veya oval radyolisen bir nidus ve bunu cevrele-
yen, degisik derecelerde izlenebilen, reaktif cevresel korti-
kal kalinlasma ile karakterizedir. Sklerozun yaygin olmasi
radyografide radyolisen nidusun gérilmesine engel olabilir.
Bilgisayarli tomografi (BT) ise, Osteoid osteoma tanisinda
ve lokalizasyonunun belirlenmesinde en sensitif ve spesi-
fik géruntiileme modalitesi oldugundan tanida tercih edilen
gorunttleme yontemidir (5).

Gecmiste uzun yillar boyunca cerrahi eksizyon tek tedavi
secenegi olmasina ragmen, glinimizde cerrahi yerini mini-
mal invaziv tekniklere birakmistir (6). Son yillarda 6zellikle
radyofrekans ablasyon (RFA) olmak Uzere yeni perkitan
ablasyon tekniklerinin klasik cerrahiye guvenli ve etkili bir
alternatif oldugu, komplikasyon ve niks oraninin disik
oldugu, hastanede yatis maliyetini ve suresini 6nemli l¢u-
de azalttigi bildiriimistir (7). Ayrica nidusun cerrahi sirasinda
g6rilip tam olarak ¢ikariimasi teknik agidan zor olabilmek-
te ve bazen nidus cikarilamayabilmektedir. Bu durumda
hastalar gecmeyen agri yakinmasi ile bagvurabilirler ve cer-
rahi tekrari gerekebilir. Bunun yaninda osteoid osteomalar,
genellikle femur proksimali gibi yik alan kemiklerde ortaya
c¢iktigi icin, cerrahi sonrasi genellikle hastalarda uzun sureli
istirahat ve hatta profilaktik internal tespit yapiimasi gereke-
bilmektedir. Tim bu zorluklar 6zellikle son 20 yilda perkitan
ablasyon tedavisinin 6n plana ¢ikmasini saglamigtir.

Kesitsel goruntlleme ve radyofrekans ablasyon (RFA) tek-
nolojisindeki gelismelerle birlikte, BT kilavuzlugunda RFA,
osteoid osteoma icin tercih edilen bir tedavi ydontemi olarak
ortaya ¢cikmistir. Bu prosedir, nidusun dogrudan kantlas-
yonunu ve ardindan termokoagulasyonun neden oldugu
nekrozu igerir, islem sonrasi agri skorundaki azalma ve
agrinin kaybolmasi klinik tedavi basarisi olarak kabul edil-
mektedir (8). Calismamizda bilgisayarli tomografi kilavuz-
lugunda radyofrekans ablasyon tedavisi uyguladigimiz
hastalarda tedavi sonrasi takiplerindeki klinik tedavi basa-
risini vizuel analog skala (VAS) sistemini kullanarak aras-

tirmay! amagcladik. Aytica rekurens ve komplikasyonlar
acisindan da hastalar degerlendirildi.

GEREC ve YONTEMLER

Etik onay alindiktan (Tarih: 30/06/2022 karar no 19) son-
ra Ocak 2018 Subat 2021 tarihleri arasinda hastanemizde
Osteoid Osteoma nedeniyle bilgisayarli tomografin esligin-
de radyofrekans ablasyon tedavisi uygulan 13 hasta retros-
pektif olarak degerlendirildi. BT géruntulerinde tipik osteoid
osteomasi olan ve bu lokalizasyonda agrisi olan toplam ve
BT egliginde RFA islemi olan hastalar bu ¢calismaya dahil
edildi. Hicbir hastamiz daha énce osteoid ostoema nede-
ni veya baska nedenle lezyonun oldugu bdlgeden cerrahi
islem veya RFA islemi gegirmemisti. Lezyonlarin lokalizas-
yonlari ve boyutlari, hastalarin islem éncesi ve islemden
bir yil sonraki kontrollerindeki agri degerlendirmeleri vizu-
el analog skala (VAS) kullaniimigtir. Esit mesafede 10 ayn
boélmeye ayriimis skalada 0: agri yok, 10: hayal edilebilecek
en kotl agri olacak sekilde hazirlanarak hastalardan islem
6ncesi ve sonrasi agrilarinin puanlandiriimasi istenerek
kaydedildi.

Tum iglemler BT rehberliginde sedasyon ve lokal anestezi
altinda steril kosullar saglanarak gergeklestirildi. Oncelik-
le lezyonlar 64 kesitli multidedektor BT cihaziyla (Toshiba
Aquilion 64 CT Scanner) lokalize edildi. Cilt hazirhgr ve
uygun sterilizasyondan sonra lokal anestezi ve sedasyon
uygulandi. Lezyonun konumu, erisim kolayligi ve komsu
nérovaskuler yapilarla iliskisi degerlendirildi. Termal yanik
olasihigini en aza indirmek igin, probun ucu cilt yizeyine
yakin olmayacak sekilde derine yerlestirildi. Lezyona BT
kilavuzlugunda 13 guage kemik biyopsi ignesi ile girim
yapilarak RF probu osteoid osteoma nidusuna yerlestirildi.
Aseptik 6nlemler altinda, 17 cm uzunlugunda, 18 gauge RF
probu (CoATherm Cooled RF Electrode, Apro Korea Inc.
Korea) osteoid osteoma nidusa yerlestirilerek kemik biyop-
si ignesi olasi bir cilt yanigi gibi hedef digi termal hasar
onlemek icin geriye cekildi (Sekil 1). RF probu jeneratére
(CoATherm AKF200, Apro Korea Inc. Korea) baglanarak
nidusta minimum 65°C ve ideal olarak 90°C sicaklik elde
edilinceye kadar ortamin empedansina gére ortalama 5-10
dakika 5 ile 50 watt arasinda gli¢ uygulandi. islemden sonra
giris yerine uygun pansuman uygulandi.

Tum hastalar islem sonrasi 6 saat sire ile yatirilarak takip
edildi ve taburcu edilmeden énce kanama, cilt yanigi, néro-
vaskiler komplikasyonlar ve prosedurle ilgili diger sorunlar
acisindan muayene edilerek degerlendirildi. Tium hastalar
ayni gin gunlik aktiviteleri kisittanmadan taburcu edildildi.

istatistiksel Analiz

Calismamizda veriler SPSS v21 programi kullanilarak ana-
liz edilmistir. Verileri tanimlamada ortalama, standart sap-
ma, ortanca, minimum-maksimum istatistikleri kullaniimigtir.
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VAS skorlarina gére degisim Wilcoxon testi ile yapilmistir.
Agrinin gecme suresi ve nidus ¢apinin cinsiyetle ile kiyas-
lamasinda Mann Whitney U testi ile kullaniimistir. Agrinin
gecme suresi ile nidus capr arasindaki ilikisi icin Spear-
man rank korelasyon analizi kullanilmigtir. Tim testler igin
anlamlilik diizeyi 0,05 olarak belirlenmigtir.

BULGULAR

Calismamizda bes (%38.4) kadin, sekiz (%61.6) erkek
olmak Uzere 13 hasta mevcuttur. Hastalarin yas ortalamasi
22 +11.9 (9-46) idi. Lezyonlar; bir hastada talus, bir hasta-

da iliak kanat, bes hastada femur boynu, l¢ hastada tibia,
doért hastada femur diafizer yerlesimliydi. Hastalarin ortala-
ma takip slresi 26.9 + 12.8 (13-48) ay olarak hesaplandi
(Tablo 1). islem sonrasi 11 (%85) hastanin agn sikayetinin
tamamen gectigi, iki (%15) hastanin ise agri skorunda tama
yakin azalma oldugu izlendi. islem éncesi ortalama VAS
skoru 9.69+0.63 (8-10) olup islem sonrasi ise 0.23+0.59
(0-2) olarak tespit edildi. islem 6ncesi~sonrasi VAS skor-
lar kiyaslandiginda (Sekil 2) hem cinsiyet icin (kadinlarda
p=0,034; erkeklerde p=0,010) hem de butiin hastalar i¢in
(p=0,001) farkhlik oldugu goériimektedir. Nidus capi ile agri

Sekil 1: Aksiyel BT gorintlsinde (A) sag femur boyun kesiminde kortikal yerlesimli santralinde nidusu bulunan osteoid osteoma
lezyonu (ok) izlenmektedir. Ayni hastanin islem esnasinda alinan aksiyel BT gorintisiinde (B) RF probunun nidusa uygun
pozisyonda yerlestirildigi izlenmektedir.

Tablo 1: Hasta ve takip bilgileri

Yag Cinsiyet Lokalizasyon boy':itzu(;m) 6n£lsein\1lAS sonlr§aI:|m VAS Agl::'r:snl ?:E:;e T(aal;;)p
36 K Sol tibia distal diafizer 6x3 10 0 3 48
24 K Sag tibia proksimal metafizodiafizer 7x6 10 0 5 47
21 K Sol talus 7x4 10 0 7 29
24 E Sol femur boynu 5x5 10 1 4 25
12 K Sag femur boynu 8x5 9 2 5 22
12 K Sol femur distal metafizodiafizer 19x18 10 0 6 15
40 E Sol femur proksimal diafizer 4x3 8 0 5 15
22 E Sol femur distal diafizer 9x8 10 0 5 13
46 E Sol femur boynu 5x4 10 0 5 14
14 E Sol femur boynu 11x8 9 0 3 24
9 E Sag femur Proksimal diafizer 3x3 10 0 3 19
13 E Sag tibia distal diafizer 4x4 10 0 4 44
13 E Sol iliak kanat 8x5 10 0 4 35
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Tablo 2: Cinsiyete gére agri ve nidus ¢capi degerlendirmesi

Cinsiyet
Degiskenler Kadin Erkek
Ort. +SS Ortanca Min - Max Ort. +SS Ortanca Min - Max p
Agri Gegcme Slresi 52+1,5 5 3-7 41+0,8 4 3-5 0,303
Nidus Capi 8,3+5,8 6,5 45-18,5 57+2/4 2 3-95 0,128

Islem 6ncesi — islem sonras1 VAS skorlari;

¢ Hastalarm tamamu i¢in p=0.001
¢ Kadn hastalarda p=0.034
¢ Erkek hastalarda p=0.010

0

0

iISLEM SONRAS! VAS

iSLEM ONCESI VAS

OErkek BKadin ®Hastalar Toplam

Sekil 2: VAS skorlarinin hastalarin tamamina ve cinsiyete gére
degisimi

gecme suresi arasinda r=0,357 (p=0,232) anlaml olmayan
pozitif korelasyon oldugu sonucuna ulasiimistir. Ayrica agri
gecme suresi ve nidus c¢api cinsiyete gore kiyaslandigin-
da (Tablo 2) her ikisi igin anlamli bulguya rastlanmamistir
(sirasiyla p=0,303; p=0,128). islem sonrasi agri ortalama
4.5 +1.2 (3-7) glnde kayboldu. Tim hastalarda %100 tek-
nik ve klinik basari elde edilmistir. Hi¢cbir hastada ek girisim
ve tedaviyi gerektirecek komplikasyon izlenmedi.

TARTISMA

Bu calismada 13 hastanin osteoid osteomasi BT rehberli-
ginde perkiitan RF ablasyon yéntemi ile tedavi edilmis olup
%100 teknik ve klinik basari saglanmistir. Hastalarin orta
vadeli takiplerinde (ortalama 26 ay) hicbir hastada niks
izlenmedi. islem sonrasi hastalarin tamaminda VAS sko-
runda tama yakin azalma izlendi. Higcbir hastada komplikas-
yon izlenmedi.

Osteoid osteomalar benign tlimérler olmalarina ragmen
neden olduklari agr sebebiyle hayat kalitesinde dislse
neden olurlar. Agrinin lokal inflamasyon ve vazodilatasyona
bagli oldugu disunilir. Tumér tarafindan Uretilen cok yik-
sek duzeydeki prostoglandin agriyr indukleyen artmis COX-
2 enzim seviyesinden sorumludur (9). Salisilat ve NSAID’ler
bu enzimi inhibe ederek agrida dramatik iyilesme saglarlar.
Ancak bu konservatif bir tedavi ydontemdir ve bu tip ilagla-
rin devamli olarak kullaniimasi ciddi yan etkilere yol acabilir
(9,10). Bundan dolay! ge¢miste cerrahi bu timérlerin temel
tedavi secenegi olarak gérilmekteydi.

Perkutan tedavi yontemlerinin konvasiyonel cerrahi yéntem-
lere gére minimal invaziv olmasi en buyik avantajlarindan-
dir. Bu sayede perkutan RFA ile daha az komplikasyon ve
daha az hastanede kalis sureleri elde edilebilir (11). Cerrahi
tedavi sonrasi major komplikasyon %4.5 leri bulabilmekte
iken perkutan RFA sonrasi majér komplikasyon oranlari-
nin neredeyse sifira yakin oldugu bildiriimistir (12,13). Cilt
yaniklar gibi hedef digi termal hasar RFA’nin en sik komp-
likasyonu olsa da nadir gorilur (14 ). Osteoid osteomalarin
RFA ile tedavisi cerrahi ile kiyaslandiginda daha az mali-
yetli oldugu gérilmektedir (15) Juxta-artikller yerlesim gibi
cerrahi ile ulagiimasi gugc yerlerde RFA yontemi ile basaril
sonuglar elde edilmistir (16). Perkltan RFA ile tek seans ta
%97-99, ikinci seans sonrasi ise %100 klinik basari sagla-
na bilinmektedir (17). Ylksek basari, dlisiuk komplikasyon
ve nuks oranlari juxta-artikiiler veya spinal bélge gibi zor
lokalizasyonlarda bile RFA’y1 osteoid osteoma tedavisinde
ilk tercih edilen ydontem haline getirmistir (15,18,19). Bizim
calismamizda da hi¢ komplikasyon izlenmeden %100 klinik
basari saglanmigtir.

Gorintileme egliginde perkutan osteoid osteoma tedavi-
sinde RFA’nin yaninda kryoablasyon, mikrodalga ablas-
yon, laser ablasyon ve MRG egliginde fokuslanmis yuksek
intensitede ultrason (High-Intensity Focused Ultrasound:
HIFU) yéntemlerde bulunmaktadir. Mikroadalga ablasyon
islemi RFA islemine olduk¢ca benzemekte olup genel ola-
rak termal hasarin olusturan fizik prensiplerinde farklilik
gOsterirler. Mikrodalga kullanilarak 13 hastanin osteoid
osteomasinda ablasyon yapilan prospektif bir calismada
basari orani %92.3 olarak bildiriimistir (20). Mikrodalga
ile daha kisa zamanda daha buyilk alanda termal ablas-
yon saglanabilir. Ancak osteoid osteomalarda nidus ¢api
genel olarak kuclik oldugundan dolayr mikrodalga ablas-
yonun bu avantajindan pek yararlanilamaz. Ayrica mikro-
dalga ablasyon RFA ile kiyaslandiginda daha maliyetlidir.
Osteoid ostemanin perkitan tedavisinde de kullanilabilen
laser ablasyon yéntemi ile nidusta laser isinlari ile termal
hasar olusturulmaktadir. Teknik olarak RFA ve Mikrodal-
ga ablasyon yéntemlerine benzemekte olup laser probu-
nun 18 gauge gibi daha kucuk bir igneden calismasi en
blyuk avantajlarindan biridir (21). Ayrica bir diger avantaji
da kalp pili tagiyan hastalarda RFA’nin aksine kullanilabil-
mesidir (21). Perkltan laser ablasyon ile osteoid osteoma
tedavisinde uzun dénemde % 90 nin lzerinde bagar elde
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edilebilmektedir (22). Laser ablasyon yénteminde de mik-
rodalga ve RFA yontemlerinde oldugu gibi hedef digi ter-
mal hasar komplikasyon olarak karsimiza ¢ikabilmektedir.
Radyofrekans, laser ve mikrodalga ablasyon yontemlerinde
termal hasar dokuyu Isitarak elde edilirken; kryoablasyon
yénteminde dokunun sogutulmasi ile elde edilir. Perkiitan
kryoablasyon yontemi ile de yiksek klinik basari elde edil-
digi raporlanmistir (23,24). Kryoablasyon ile yapilan c¢alis-
malarda ablasyon zonunun géruntlileme ile gérilmesi ve
islemin genel anestezi gerektirmemesi en buyuk avantajlari
olarak vurgulanmaktadir (23). Perktan RFA’nin kullanildigi
calismamizda tim islemler sedoanaljezi esliginde yapildi.
Kryoablasyonun maliyetinin RF ablasyon ile kiyaslandigin-
da ¢ok daha ylksek olmasi dezavantajidir (24). MR HIFU
yontemi tamamen noninvaziv olmasi ile diger perkitan
osteoid osteoma tedavi yontemlerinden ayrilmaktadir. Bu
yontem ile fokuslanmig yiksek enerijili ultrason dalgalari ile
termal hasar olusturulmaktadir (25). Osteoid osteoma teda-
visinde MR esliginde HIFU ile klinik basari oranlari %86-97
diizeylerine ulasmaktadir (25,26). islemin tamamen nonin-
vaziv olmasi blyilk bir avantaj saglamaktadir. Ancak bu
nedenle histopatolojik inceleme yapilamamaktadir. Ayrica
MR egliginde HIFU kullanimi giininimuzde yaygin degil-
dir. Radyofrekans, Kryo, mikrodalga ve laser ablasyon yén-
temlerinin incelendigi meta-analizlerde; osteoid osteoma
tedavisinde bitin bu perkitan tedavi yontemlerinin basari
oranlarinin oldukg¢a yiksek ve birbirine yakin olduklari bildi-
rilmistir (27,28). Bizim calismamizda da %100 klinik basari
saglanmis olup hastalarin VAS agrn skorunda tama yakin
azalma saglanmigtir.

Osteoid osteomanin en sik komplikasyonlarindan biri deri-
de termal hasar sonucu nekroz gelismesidir (13). Cilde
yakin yerlesimli osteoid osteomalarin tedavisinde bu risk
daha yiiksek olabilir (29). Osteoid osteoma nidusuna yakin
yerlesimli periferal sinirlerde RFA esnasinda termal hasar
sonucunda nérit meydana gelebilir. Ancak bu komplikasyon
oldukga nadir olur ve genellikle gecici nérit seklinde karsi-
miza ¢ikmaktadir (30). Ayrica spinal osteoid osteomalarin
tedavisinde de RFA etkin ve guvenli olarak kullaniimakta-
dir (18,31). Literatirde ekleme ¢ok yakin yerlesimli osteoid
osteomalarin RFA tedavisinde reaktif snovitin gelisebildi-
gi ancak bunlarin tamami ek bir girisime gerek kalmadan
birka¢ gln icinde dulzeldigi bildirilmistir (32). Ekleme yakin
lokalizasyondaki lezyonlarin RFA ile tedavisi sonrasi reaktif
snovit oldukga nadir gérulirken bazi seriler de hi¢ izlenme-
digi de bildiriimistir (33). RFA’nin muhtemel diger kompli-
kasyonlari arasinda kanama, enfeksiyon, patolojik kirik,
apse formasyonlari ve kas ici hematom sayilabilir (34,35).
Bunlarin yaninda RFA ile yapilan bir¢ok calismada bizim
calismamizda oldudu gibi komplikasyon izlenmedigi rapor-
lanmistir (11,36,37).

Osteoid osteomanin RFA ile tedavisinde reklrens oldukca
az gorulmektedir. RFA sonrasi rekirens orani % 0-4,5 ara-
sinda izlenmektedir (30,38). Ablasyon suresi arttikca reku-
rens oranin da azaldigi bildirilmektedir (35). Rekirens daha
cok ilk bir yil icerisinde ortaya ¢cikmaktadir (39). Agrisi gec-
meyen hastalarin ¢ogu ikinci seans RFA ile etkin bir sekil-
de tedavi edilebilmektedir (39). Calismamizda ortalama 26
aylik takipte hi¢ rekurens izlenmedi.

Calismamizin birtakim kisithliklari bulunmaktadir. Hasta
sayisinin gérece az olmasi bunlardan bir tanesidir. Ancak
literatlrde genis vaka serisi iceren fazla calisma olmayip
calismalarin ¢ogu kisith hasta sayisi icermektedir. Diger
kisitlilik nedenleri arasinda verilerin retrospektif olarak top-
lanmasi ve histopatolojik konfirmasyonunun yapilmamis
olmasi sayilabilir.

Calismamizda ulastigimiz yiksek tedavi basari oranini
literattr bulgular ile beraber degerlendirdigimizde sonug
olarak; Osteoid osteomali hastalarda bilgisayarli tomografi
esliginde radyofrekans ablasyon minimal invaziv, gtvenilir
ve etkili bir tedavi yontemidir.
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Corresponding Author ABSTRACT

Nagihan Bestepe Aim: The incidence of differentiated thyroid cancer (DTC) has been increasing rapidly in recent years.
E-mail Patient age at diagnosis is a good prognostic factor for thyroid cancer. DTC is the only malignancy that
nagihanbestepe@gmail.com includes age as part of its staging system. The current 8th edition American Joint Committee on Cancer

(AJCC) staging system uses age 55 as a cut-off point for risk stratification. In this study, we aimed to
compare the clinicopathological features of DTC in patients <565 and =55 years old in our series.

Material and Methods: In total, 920 patients with DTC were retrospectively reviewed. Thyroid
functions, ultrasonographic features of malignant nodules, cytological and histopathological findings,
and recurrence and persistence rates were compared in patients <565 and = 55 years old.

Results: There were 605 (65.76%) patients <55 years old and 315 (34.24%) patients =55 years old. Of
all cancer types, 95.79% in <55 years old patients and 94.46% in =55 years old were papillary thyroid

Received cancer (PTC) (p = 0.269). The mean tumor diameter was 10.53+10.72 mm in patients <55 years old
10.11.2022 and 12.65+12.72 mm in patients >55 years old (p=0.009). Extrathyroidal extension (ETE) was detected
Revision in 8.42% of <55 years old patients and 12.79% of patients =55 years old (p=0.011). Capsular invasion
19.11.2022 was detected in 19.11% of <55 years old patients and 23.24% of patients =55 years old (p=0.032). The
Accepted ratg of chronic lymphocytic thyr.oiditi.s in the <55 years Qld patients was higher thap in 'the =55 years qld
24112022 patients (p<0.001). Lymphatic invasion, vascular invasion, lymph node metastasis, distant metastasis,

persistence, and recurrence rates were similar.

Conclusion: DTC in patients =55 years old is associated with larger tumors, higher risk of ETE, and
higher risk of capsular invasion compared to patients <55 years old.

Keywords: Differentiated thyroid carcinoma, Clinicopathological features, Age

0z
Amag: Diferansiye tiroid kanseri (DTK) insidansi son yillarda hizla artmaktadir. Tani anindaki hasta

This work s icensod by yasl, tiroid kanseri sagkalimi igin iyi bir prognostik faktérdiir. DTC, evreleme sisteminin bir pargasi olarak
“Creative Commons Attribution- yas! igeren tek malignitedir. Mevcut 8. Baski Amerikan Ortak Kanser Komitesi (AJCC) evreleme sistemi,

NonCommercial-4.0 International (CC)”.
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Comparison of Clinicopathological Features in Differentiated Thyroid Carcinomas at 55 Age Cut-Off Point

risk siniflandirmasi igin bir kesim noktasi olarak 55 yasi kullanmaktadir. Bu ¢alismada, serimizdeki <55 ve =55 yas hastalarda DTK’nin
klinikopatolojik ¢zelliklerini karsilastirmay amagladik.

Gerec ve Yontemler: Toplamda DTK tanili 920 hasta retrospektif olarak incelendi. <55 ve =55 yas hastalarda tiroid fonksiyonlari, malign
nodillerin ultrasonografik ézellikleri, sitolojik ve histopatolojik bulgular, niiks ve persistans oranlari karsilastirildi.

Bulgular: Calismamizda <55 yas grubunda 605 (%65,76) hasta ve =55 yas grubunda 315 (%34,24) hasta vardi. Tim kanser turlerinin <55
yas hastalarda %95,79’u ve =55 yas hastalarda %94,46’si papiller tiroid kanseri (PTK) idi (p=0,269). Ortalama timor ¢api <55 yas hastalarda
10,53+10,72 mm ve >55 yas hastalarda 12,65+12,72 mm idi (p=0,009). <55 yas hastalarin %8,42’sinde ve =55 yas hastalarin %12,79’unda
ekstratiroidal yayim (ETY) saptandi (p=0,011). <55 yas hastalarin %19,11’inde ve =55 yas hastalarin %23,24’Unde kapsdller invazyon
saptandi (p=0,032). <55 yas hastalarda kronik lenfositik tiroidit orani =55 yas hastalara gére daha yuksekti (p<0,001). Lenfatik invazyon,
vaskuler invazyon, lenf nodu metastazi, uzak metastaz, persistans ve rekirens oranlari benzerdi.

Sonug: 55 yas ve Ulzerindeki hastalarda DTK, 55 yasin altindaki hastalara kiyasla daha biyuk timérler, daha yiiksek ETY riski ve daha

ylksek kapstuler invazyon riski ile iligkilidir.

Anahtar Sozciikler: Diferansiye tiroid karsinomu, Klinikopatolojik 6zellikler, Yas

INTRODUCTION

There is an ongoing increase in the incidence of differentiat-
ed thyroid cancer (DTC) in recent years (1). DTC accounts
for more than 95% of all thyroid cancers and includes pap-
illary (PTC) and follicular (FTC) histopathological subtypes.
Patient age at diagnosis is a good prognostic factor for
thyroid cancer and has long been associated with survival.
Although the association between advanced age and poor
survival is common for many types of cancer, DTC is the
only human malignancy to include age as part of its stag-
ing system. The biology of DTC is highly dependent on age
and younger patients outperform older patients in terms of
survival (2). It has been reported that there is no specific
age limit that predicts prognosis and that the relationship
between advancing age and worse outcomes is continu-
ous (3,4). However, most thyroid cancer staging systems
include patient age as a binary variable (5,6). Patient age
is used as part of current DTC risk stratification algorithms,
such as the American Joint Committee on Cancer (AJCC)
staging system and the MACIS (metastases, age, com-
pleteness of resection, invasion, and size) score (5,7).

Given the results of previous studies investigating the rela-
tionship between patient age and disease-specific survival,
data on the use of age threshold in DTC staging are con-
flicting. In the AJCC thyroid cancer staging system, a patient
age of 45 years was used as the cut-off point from 1983
to 2018. However, with the recognition of the overall good
prognosis of DTC, the eighth edition of the AJCC staging
system entered clinical practice on January 1, 2018, to pro-
vide more appropriate risk stratification. Compared with the
seventh edition, age, tumor size and extrathyroidal exten-
sion were revised. In the eighth edition of AJCC thyroid can-
cer staging, the threshold for age was increased from 45 to
55 (5).

It has long been known that DTC has a poor prognosis
in older people. In previous studies, it was reported that
more aggressive pathological features were observed more

frequently in elderly patients and their cancers were less
frequently completely resectable (8). Clinical experience
reveals that younger patients have better remission rates
and disease-specific survival than older ones, even if they
are initially classified at high risk of recurrence.

In this study, we aimed to compare the clinical and patho-
logical features of DTC patients <565 and =55 years old,
based on the current AJCC staging system.

MATERIAL and METHODS

The medical records of the patients who were operated
in Ankara Yildirrm Beyazit University Faculty of Medicine,
Ataturk Training and Research Hospital between December
2006 and September 2014 and diagnosed with DTC histo-
pathologically were reviewed retrospectively. Patients with
a previous history of thyroidectomy and radiotherapy to the
head and neck region, incomplete clinical or histopatholog-
ical data, and secondary malignancy were excluded from
the study. Local ethics committee approval was obtained
in accordance with the ethical standards of the Declaration
of Helsinki.

Age, gender, ultrasonographic features, cytological results,
type of surgery and final histopathological diagnosis were
obtained from medical records. Patients were divided into
two groups as <55 and =55 years old according to their age
at diagnosis of DTC, and the demographic and histopatho-
logical features of the patients were compared.

Serum thyroid stimulating hormone (TSH), free triiodothyro-
nine (fT3), free thyroxine (fT4), antithyroid peroxidase (anti-
TPO), anti-Tg antibody, and Tg measurements were made
by chemiluminescence methods (Immulite 2000, Diagnos-
tic Products Corporation, Los Angeles, CA, USA, and the
UniCel DxI 800, Beckman Coulter, CA, USA). Reference
ranges for TSH, fT3, fT4, Tg were 0.4-4.0 pylU/mL, 1.57-
4.71 pg/mL, 0.61-1.12 ng/dL, and 0-78 ng/mL, respectively.
Anti-TPO higher than 10 U/mLand anti-Tg higher than 30
U/mL were interpreted as positive. Thyroid antibody lev-
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el exceeding the upper limit of normal was evaluated as
positive. Patients were classified according to their thyroid
functions as euthyroidism (both TSH and fT4 within normal
limits), hypothyroidism (increased TSH with low fT4) and
hyperthyroidism (suppressed TSH with high fT4).

Thyroid US was performed with a superficial probe (Mod-
el LA523 13-4, 5.5-12.5 MHz) using Esaote color Doppler
US (Model 796FDII; MAG Technology Co. Ltd., Yung-Ho
City, Taipei, Taiwan). The localization, diameter, anterior
posterior-transverse diameter (AP/T) ratio, echogenicity,
texture, marginal regularity, presence of microcalcification
and macrocalcification, and peripheral halo of the nodules
were evaluated.

US-guided Fine Needle Aspiration Biopsy (FNAB) was
performed by an experienced endocrinologist. FNAB was
applied to all nodules with an ultrasonographic nodule diam-
eter =1 cm. It was also performed in <1 cm nodules when
there were suspicious US features and/or clinical risk fac-
tors. Cytological findings were classified according to nondi-
agnostic (ND), benign, atypia of undetermined significance /
follicular lesion of undetermined significance (AUS / FLUS),
follicular neoplasm / suspected follicular neoplasm (FN /
SFN), and according to the Bethesda System (9).

Pathological specimens were evaluated by two experienced
thyroid pathologists. Tumor size, presence of lymphocytic
thyroiditis, number of tumors (unifocal/multifocal), lymph
node metastasis (LNM), distant metastasis, vascular inva-
sion, capsular invasion, and extra thyroidal extension (ETE)
were recorded from histopathology reports. It was accept-
ed that the thyroid capsule was invaded in patients whose
thyroid capsule was infiltrated by the tumor but without sur-
rounding soft tissue and muscle involvement. If the tumor
was invaded to the surrounding soft tissue or muscle, it was
accepted as ETE. Histological variants of PTC have been
grouped into classical, follicular, tall cell, oncocytic, and oth-
ers (diffuse sclerosing, encapsulated, columnar cell, solid/
trabecular, Warthin-like). Multifocality was defined as the
presence of two or more tumor foci. All patients diagnosed
with PTC were routinely evaluated with nuclear medicine
specialists for possible adjuvant therapy with radioactive
iodine (RAI). Remission was defined as serum thyroglobu-
lin levels <2 ng/mL during TSH suppression and absence of
anti-Tg and no clinical or imaging evidence of tumors. The
definition of persistence was used for patients who never
met the criteria for remission. If a patient in remission devel-
oped evidence of disease at follow-up, it was defined as a
recurrence.

In this study, sample size and power analysis were calcu-
lated using G*Power software (latest version 3.1.9.7). The
effect size was 0.22, type 1 error was 0.05, type 2 error was
0.20, and the N2/N1 ratio was 0.50. All statistical analyzes
were performed with a software package program (SPSS,

version 11.5 for Windows; SPSS Inc., Chicago, IL, USA).
The normality of the distribution of continuous variables
was tested with the Kolmogorov-Smirnov test. Descriptive
statistics were presented as mean + SD with medians (min-
imum-maximum) for continuous variables and percentag-
es (%) for categorical variable. Differences in groups were
compared with Student’s t test for parametric variables and
Mann-Whitney U test for non-parametric variables. Chi-
square test was used to investigate the difference between
groups in terms of categorical variables. A value of p <0.05
was accepted to indicate statistical significance.

RESULTS

The data of 920 patients who were diagnosed with DTC his-
topathologically were analyzed. 605 (65.76%) patients were
<55 years old and 315 (34.24%) were = 55 years old. There
were 488 (80.66%) female and 117 (19.34%) male in the
<55 years old, and 238 (75.56%) female and 77 (24.44%)
male patients in the =55 years old (Table 1) (p=0.072). Mean
age was 42.25+8.56 and 62.43+6.28 years in <55 years old
patients and =55 years old patients, respectively (p< 0.001).
Serum TSH, fT4, fT3 and anti-Tg antibody positivity at the
time of diagnosis were similar in both groups (p=0.093,
p=0.499, p=0.254 and p=0.223, respectively). Anti-TPO
antibody positivity was significantly higher in patients <55
years old (p=0.044). The rate of chronic lymphocytic thy-
roiditis in the <55 years old patients was higher than in the
=55 years old (p<0.001). Anteroposterior and longitudinal
diameters of malignant nodules were larger in the =55 years
old than in patients <55 years old (p=0.007 and p=0.014,
respectively), but other preoperative US features were sim-
ilar in both groups (Table 2).

Cytological and histopathological features in <55 and = 55
years old patients are compared in Table 3. There were a
total of 1348 malignant foci, and 879 (65.21%) were in <55
years old patients and 469 (34.79%) were in =55 years old
patients. Tumor diameter was 10.53 + 10.72 mm in the <55
years old patients and 12.65 + 12.72 mm in the =55 years
old patients (p=0.009). While 415 (47.21%) of tumors in <565
years old patients were incidental, 232 (49.47%) of tumors
in the =55 years old patients were incidental (p=0.431).
LNM, vascular invasion, lymphatic invasion, and distant
metastasis rates were similar in two groups (p=0.931,
p=0.539, p=0.984 and p=0.638, respectively) (Table 1 and
3). Capsular invasion was detected in 168 (19.11%) of <565
years old patients and 109 (23.24%) of patients =55 years
old (p=0.032). ETE was detected in 74 (8.42%) of the tum-
ors of the <55 years old patients and in 60 (12.79%) of the
tumors of the patients =55 years old (p=0.011).

The histopathological tumor type distribution was similar in
both groups. 842 (95.79%) of tumors in patients <55 years
old and 443 (94.46%) of tumors in patients =55 years old
were PTC. Classical variant, follicular variant PTC (FVPTC),
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Table 1: Demographical, clinical and histopathological features of patients with differentiated thyroid cancer <55 and = 55 years old.

Parameters <55 years (n= 605) =55 years (n= 315) p
Age (yearzstd) 42.25+8.56 62.43+6.28 <0.001
Sex’
Male 117 (19.34) 77 (24.44) 0.072
Female 488 (80.66) 238 (75.56) '
TSH (ulU/mL) 1.61+£1.92 1.50+1.35 0.093
fT4 (ng/dL) 1.16+0.32 1.18+0.34 0.499
fT3 (pg/mL) 3.35+1.34 3.25+1.19 0.254
Anti TPO positivity'(n =747) 131 (27.12) 54 (20.45) 0.044
Anti-Tg positivity'(n = 737) 124 (25.83) 56 (21.79) 0.223
Functional status’
Euthyroid 439 (72.56) 217 (68.89) 0085
Hypothyroid 57 (9.42) 23 (7.30) '
Hyperthyroid 109 (18.02) 75 (23.81)
Nodule number in US 3.75+2.94 5.29+3.69 <0.001
Surgical approach’
BTT/NT 556 (91.90) 303 (96.19) 0.013
Hemithyroidectomy 49 (8.10) 12 (3.81)
Operation indications’
Giant nodule 108 (17.85) 59 (18.73)
Hyperthyroidism 54 (8.93) 38 (12.06)
Cytology
Malignant 104 (17.19) 57 (18.10)
Suspicious for malignancy 106 (17.52) 33 (10.48) 0.246
FN/SFN 44 (7.27) 19 (6.03)
AUS/FLUS and suspicious ultrasonography features 114 (18.84) 65 (20.63)
Non-diagnostic 52 (8.60) 30 (9.52)
Parathyroid pathology 2(0.33) 1(0.32)
Other 21 (3.47) 13 (4.13)
Multifocality® 189 (31.24) 109 (34.60) 0.301
Lymph node metastasis’ 49 (8.10) 25 (7.94) 0.931
Distant metastases’ 1(0.17) 1(0.32) 0.638
Lymphocytic thyroiditis® 234 (38.68) 85 (26.98) <0.001

TSH: thyrotropin, fT3: free triiodothyronine, fT4: free thyroxine, anti-TPO: antithyroid peroxidase antibodies, anti-Tg: anti-thyroglobulin
antibodies, US: ultrasonography, BTT/NT: bilateral total thyroidectomy/near-total thyroidectomy, FN/FNS: follicular neoplasm/suspicious for
follicular neoplasm, AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance.

Significant p values are indicated as bold in the table
*Data are presented n (%)

oncocytic and tall cell variant PTC were similar in both
groups (p=0.723, p=0.798, p=0.723 and p=0.544, respec-
tively). Mean follow-up period was similar in two groups (p
= 0.874). RAI ablation was performed in 514 (78.71%) of
<55 years old patients and 259 (71.94%) of =55 years old
(p = 0.282). 194 (37.74%) <55 years old patients and 115
(44.40%) =55 years old patients were ablated with a RAI
dose greater than 100 mCi. Persistence and recurrence
rates were similar in two groups (p=0.348 and p=0.630,
respectively) (Table 3).

DISCUSSION

Our study revealed that DTC is associated with larger tum-
ors and higher risk of ETE and capsular invasion in patients
=55 years old than in patients <55 years old. Our findings
support the hypothesis suggested by the eighth edition of
the AJCC classification that patients =55 years old with
DTC have a higher incidence of histopathological features
associated with the aggressive course and that the risk of
locally advanced disease is relatively higher than patients
<55 years old.
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Table 2: Ultrasonography features of malignant thyroid nodules in patients <55 and = 55 years old.

Ultrasonography features

<55 years (n= 605)

=55 years (n=315) p

Diameters (mm) Anteroposterior

T 11.82 (3.21-56) 12.91 (4.3-41.1) 0.007
Longitudinal 12.43 (3.4-92.4) 13.45 (5.3-68.4) 0.124
9 14.15 (3.9-88.2) 17.18 (4.2-93) 0.014
AP/T 0.89+ 0.24 0.91 +0.26 0.521
Localization®
Right 334 (55.21) 173 (54.92) 0.953
Left 254 (41.98) 132 (41.91) '
Isthmus 17 (2.81) 10 (3.17)
Texture’
Solid 593 (98.02) 309 (98.10) 0.935
Cystic/mixed 12 (1.98) 6 (1.90)
Echogenicity’
Isoechoic 218 (36.03) 115 (36.51) 0.990
Hypoechoic 151 (24.96) 78 (24.76) ’
Iso-hypoechoic 236 (39.01) 122 (38.73)
Microcalcification’ 266 (43.97) 141 (44.76) 0.818
Macrocalcification 198 (32.72) 102 (32.38) 0.915
Hypoechoic halo’ 151 (24.96) 62 (19.68) 0.072
Irregular margins’ 365 (60.33) 194 (61.59) 0.711

AP/T: ratio of anterior posterior to transverse diameter
Significant p values are indicated as bold in the table
*Data are presented n (%)

DTC is the fastest increasing malignancy in the world and
the prognosis is generally excellent with appropriate ther-
apy. The patient’s age at presentation clearly affected the
prognosis, and the AJCC has included age in tumor staging
since 1983 (5). Unlike other types of cancer, thyroid cancer
staging is based on age. In the eighth edition of the AJCC
staging system, patients with DTC under the age 55 are
considered low risk and have a favorable prognosis even
in the presence of regional advanced disorders. Generally,
age above 55 years is regarded as a poor prognostic mark-
er in DTC, using the AJCC staging system; the mortality
rate climbs gradually starting at age 55 years and above
(5). Previous studies have reported some clinicopatholog-
ical features in elderly patients (=55 years), such as large
primary tumors at diagnosis, more aggressive histopatho-
logical variants of DTC, higher risk of distant metastases at
presentation, and higher recurrence rates (10,11).

The relationship of age to thyroid cancer outcome is still
unclear, but there may be some reasons why elderly patients
at the time of diagnosis have a worse prognosis than young-
er patients. DTC is a slow-growing tumor, and tumors that
are usually diagnosed at a younger age are more likely to
be confined to the thyroid gland. Sometimes it may have
spread only to the central compartment of the neck or, less
frequently, to the regional lymph nodes. However, over the

years, these tumors may develop distant metastases with
local invasion and regional involvement associated with
poor prognosis. It has also been suggested that well-dif-
ferentiated tumors may mutate and dedifferentiate over
time, becoming both more aggressive and less susceptible
to RAI, thus having a worse prognosis. In an age-related
mutation study, the BRAF (V600E) mutation correlated with
the worst outcome for PTC patients, who were not only at a
higher risk not to be cured but also for death. In particular,
the BRAF (V600E) mutation was demonstrated to be a poor
prognostic factor independent from other clinicopathological
features (12). Furthermore, TERT promoter mutations have
been reported as the major predictor of poor outcomes in
DTC such as recurrence and disease related mortality (13).

Changes in the expression of the sodium-iodine transport-
er play a critical role in RAI uptake, and previous studies
have shown that these changes are related to patient age
(14,15). More functional sodium iodine symptom expression
in younger patients is another hypothesis that explains the
higher probability of younger patients having radioiodine-av-
id cancer and a better prognosis (2). Also, the increase in
serum TSH level with aging may support both the increase
in the incidence of thyroid cancer and the acceleration of
tumor growth progression (16). In addition, the immune sys-
tem may play an important role in controlling cancer forma-
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Table 3: Cytological and histopathological features of malignant thyroid nodules in patients <55 and =55 years old and follow-up

data of patients.

<55 years (n= 605) =55 years (n= 315) p
Cytological diagnosis’ n=479 n=235
Nondiagnostic 52 (10.86) 30 (12.77) 0.452
Benign 59 (12.32) 31 (13.19) 0.741
AUS/FLUS 114 (23.80) 65 (27.66) 0.263
FN/SFN 44 (9.19) 19 (8.09) 0.626
Suspicious for malignancy 106 (22.13) 33 (14.04) 0.010
Malignant 104 (21.71) 57 (24.26) 0.445
Histopathological features’ n=879 n=469
Tumor diameter 10.53+10.72 12.65+12.72 0.009
Microcarcinoma 100 (11.38) 64 (13.64) 0.225
Incidentality 415 (47.21) 232 (49.47) 0.431
Tumor type’ n=879 n=469
Papillary 842 (95.79) 443 (94.46) 0.269
Follicular 26 (2.96) 14 (2.98) 0.978
Hurthle cell 11 (1.25) 12 (2.56) 0.078
PTC variants’ n=859 n=459
Classical 674 (78.46) 364 (79.30) 0.723
Follicular 147 (17.11) 76 (16.56) 0.798
Oncocytic 18 (2.09) 11 (2.39) 0.723
Tall cell 15 (1.75) 6 (1.31) 0.544
Other 5 (0.59) 2(0.44) 0.728
Capsular invasion 168 (19.11) 109 (23.24) 0.032
Vascular invasion” 23 (2.62) 15 (3.20) 0.539
Extrathyroidal extension’ 74 (8.42) 60 (12.79) 0.011
Lymphatic invasion 13 (1.48) 7 (1.49) 0.984
Follow-up period (month) 41.25 +21.78 39.38 + 11.04 0.874
RAI treatment’ 514 (78.71) 259 (71.94) 0.282
RAI dose (mCi)’
<100 320 (62.26) 144 (55.60) 0.074
>100 194 (37.74) 115 (44.40)
Persistence’ 13 (2.15) 4(1.27) 0.348
Recurrence’ 4 (0.66) 3(0.95) 0.630

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance, FN/SFN: follicular neoplasm/suspicious for
follicular neoplasm, PTC: papillary thyroid cancer, RAI: radioactive iodine.

Significant p values are indicated as bold in the table
*Data are presented n (%)

tion and invasion, and there may be a decline in immune
response with aging. The worsening prognosis with age can
be explained by the reduced immune system response with
aging. On the other hand, all-cause mortality increases with
aging, and this may contribute to the overall increase in old-
er age mortality in thyroid cancer patients.

Several clinicopathological features, such as age, gen-
der, tumor size, ETE, LNM and distant metastasis, are
well-known prognostic factors in DTC patients (17). ETE
is defined as the spread of the tumor beyond the thyroid
capsule to adjacent soft tissue. It is generally accepted that

advanced ETE adversely affects the prognosis of DTC. Ito
et al. reported that recurrence free survival was significantly
worse in patients with tumors with massive extension com-
pared to those with minimal or no extension (18). On the
other hand, some previous studies have shown worse sur-
vival rates even in patients with minimal extension (19). Pre-
vious studies have shown that tumor size and older age are
independent risk factors for ETE and patients with ETE are
more likely to have positive surgical margins (20,21). That
is, sustained tumor growth will increase the likelihood of the
tumor extension beyond the thyroid capsule, especially in
peripheral tumors. Aging restrains adaptive immunity and
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makes the tumor microenvironment more immunosuppres-
sive, which may facilitate the invasion process (22).

Tumor size and ETE appear to be major factors in clas-
sification of AJCC guideline tumor staging (5). One of the
most important prognostic factors for DTC is tumor size.
Generally, increased tumor diameter in DTC is associated
with worse prognosis and increased mortality rates. Tum-
ors larger than 4 cm have been reported to have a signif-
icantly higher rate of disease-specific mortality (23). Some
previous authors have shown that vascular invasion, ETE,
lymphatic invasion, and cervical lymph node metastasis are
more common in patients with DTC >1 cm than in patients
<1 cm (24). Tumor size has been shown to be an important
determinant of survival, even in patients with clinically early
stages (25). On the other hand, it has been reported that
the prognostic effect of tumor size may vary according to
the age of the patient at the time of diagnosis. Although it is
an independent predictor of survival in patients =55 years
old, it has been reported that it has no effect in patients <565
years old (26).

The prognostic significance of tumor capsular invasion in
DTC is unclear. Previous publications considered angioin-
vasion to be the main prognostic factor, while considering
capsular invasion of not much significance. However, some
more recent studies seem to suggest that wide invasion, not
specifically angioinvasion, is an adverse prognostic factor
(27,28).

In our study, we confirmed that some histopathological fea-
tures related to poor prognosis, such as ETE and capsular
invasion, are more common in older patients (=55 years old)
than younger patients (<55 years old). In addition, tumor
size was larger in older patients than in younger patients.
We found no difference in the frequency of LNM and dis-
tant metastases in younger and older patients. Zhang et al.
evaluated patients with PTC by age group and reported that
bilateral LNM is more likely in older patients (45-65 years)
than younger patients. They also found that tumors in the
elderly group showed more capsular and extrathyroidal
extension than those in the middle and young groups (29).
In addition, another study reported that tumor diameter and
LNM were independent predictors for recurrence in elderly
patients with PTC (30).

Data on the effect of chronic lymphocytic thyroiditis on clin-
icopathological parameters of DTC are uncertain (31). Many
previous studies have shown less aggressive disease and
a better outcome at presentation in patients with DTC and
chronic lymphocytic thyroiditis (32,33), but some studies
have not supported these results (34,35). Borowczyk et al.
showed that lymphocytic thyroiditis has a protective effect
on the prognosis of DTC. Patients with DTC with chronic
lymphocytic thyroiditis were younger than patients with DTC
without chronic lymphocytic thyroiditis (36). In accordance

with this result, in our study, the rate of chronic lymphocytic
thyroiditis in the <55 years old patients were higher than in
the =55 years old patients.

Our study has some limitations. The first is its retrospective
design. Second, it is a single center analysis. Third, the fol-
low-up period was relatively short in our study. Considering
the slow course of DTC, a longer follow-up period is need-
ed to fully evaluate the impact of clinical and pathological
features on prognosis. In addition, the inability to perform
molecular tests in our center during our study was another
limitation. Finally, central lymph node dissection is not rou-
tinely performed in patients who underwent thyroidectomy
in our center. This situation may have confused the nodal
status of the patients. However, prophylactic central lymph
node dissection is still controversial, and there is no defini-
tive recommendation to support routine central lymph node
dissection in the absence of evidence of metastasis (37).

In conclusion, patient age in DTC is an important prognos-
tic indicator in most staging systems. Risk stratification for
disease recurrence and survival is a critical component of
DTC management and is based on the age of the patient at
diagnosis and the clinical and pathological characteristics of
the tumor. Our series revealed that DTC is associated with
larger tumors, higher risk of ETE, and higher risk of capsular
invasion in patients older than 55 years old compared to
patients <55 years old. Our results support that, according
to the eighth edition of the AJCC classification, patients =55
years old have a higher incidence of histopathological fea-
tures associated with the aggressive course than patients
<55 years old in DTC.
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Amagc: Yumusak doku sarkomlari, malignitelerin yaklasik %1’ini olusturan, 50’den fazla histolojik alt
grubu olan bir kanser turtidir. Adjuvan kemoterapi alan hastalarin hastaliksiz sagkalimlarinin uzadigini
bircok calisma ve metaanaliz gosterse de, genel sagkalima iliskin ¢alismalar arasinda fark vardir.
Calismamizin amaci, merkezimizde yumusak doku sarkomu nedeniyle adjuvan kemoterapi uygulanan
hastalarin klinik seyirlerini incelemektir.

Gereg ve Yontemler: Calisma retrospektif olarak planlanmustir. istanbul Universitesi Onkoloji Enstitiisii
Tibbi Onkoloji polikliniginde; lokal, lokal ileri olup opere olan veya metastatik olup hem lokal cerrahi
hem de metastazektomi yapilan ve sonrasinda adjuvan tedavi almis 18 yasin ustiindeki yumusak doku
sarkomu hastalari alinmig ve adjuvan kemoterapinin hastaligin seyrine olan etkisi incelenmigtir.

Bulgular: 40 hasta calismaya dahil edildi. Hastalar medyan 53 ay (5-155) takip edildi. Hastalarin
%55’i Evre 1 (%10 Evre 1A, %45 Evre 1B), %15 Evre 3 (%5 Evre 3A, %10 Evre 3B), %30 Evre 4'tir.
Hastalara medyan dért kiir adjuvan kemoterapi verildi ve hastalarin %80’i Adriamisin - ifosfamid ald.
Hastalarin yarisinda hastalik niks ederken, niks eden hastalarda hastaliksiz sagkalim medyan 12
aydir. Hastalarin medyan toplam sagkalmi 39 aydir.

Sonug: Yaptigimiz ¢alismanin sonucunda adjuvan tedavinin hem hastaliksiz hem de total sagkalimi
katkisi saglayabilecegini ve bu katkinin hem ekstremite hem de ekstremite disi yumusak doku
sarkomlarinda olabilecegini diistinllyoruz ama kesin bir kaniya varmak icin daha genis hasta sayilari ile
yapilacak prospektif calismalarin daha yararli olabilecegini distinliyoruz.

Anahtar Sézciikler: Yumusak doku sarkomlari, Adjuvan kemoterapi, Adjuvan radyoterapi, Onkoloji

ABSTRACT

Aim: Soft tissue sarcomas are a type of cancer with more than 50 histological subgroups, constituting
approximately 1% of malignancies. It is seen at a rate of about 5/100000. Even in patients with local
disease, the survival rate is 59%; pushed clinicians to different searches. Although many studies and
meta-analyses show that patients receiving adjuvant chemotherapy have a prolonged disease-free
survival, there is a difference between studies on overall survival. In our study, we examined patients
who received adjuvant chemotherapy in our center for soft tissue sarcoma.

Material and Methods: The study was planned retrospectively. In Istanbul University Oncology
Institute Medical Oncology Polyclinic; In this study, patients with soft tissue sarcoma over the age of
18 who were operated locally or locally advanced, or metastatic, who underwent both local surgery
and metastasectomy and subsequently received adjuvant treatment, were recruited and the effect of
adjuvant chemotherapy on the course of the disease was investigated.

© 2022 Zonguldak Biilent Ecevit Universitesi, Her hakki saklidir. 283


https://orcid.org/0000-0002-7214-9563
https://orcid.org/0000-0002-1686-7114
https://orcid.org/0000-0001-9231-1743
https://orcid.org/0000-0001-5437-134X
https://orcid.org/0000-0003-1887-5561

Pehlivan M ve ark.

Results: Forty patients were included in the study. The patients were followed up for a median of 53 months (5-155). 55% of the patients
are Stage 1 (10% Stage 1A, 45% Stage 1B), 15% are Stage 3 (5% Stage 3A, 10% are Stage 3B), 30% are Stage 4. Patients received a
median of four cycles of adjuvant chemotherapy, and 80% of patients received Adriamycin - Ifosfamide. While the disease relapses in half of
the patients, the median disease-free survival in patients with relapse is 12 months. The median overall survival of patients was 39 months.

Conclusion: As a result of our study, we think that adjuvant therapy may contribute to both disease-free and total survival, and that this
contribution may be in both extremity and extra-extremity soft tissue sarcomas, but we think that prospective studies with larger patient

numbers would be more useful to reach a definite conclusion.

Keywords: Soft tissue sarcomas, Adjuvant chemotherapy, Adjuvant radiotherapy, Oncology

Yumusak doku sarkomlari 50°’den fazla histolojik alt grubu
bulunan, malignitelerin yaklasik %1’ini olusturan bir kan-
ser cesididir (1). Yumusak doku sarkomlari oldukca nadir
bir hastalik olup, yaklasik olarak 5/100000 oraninda gorl-
mektedir (2). ABD’de yilda 10000°den fazla yumusak doku
sarkomu tanisi konulurken, hastalarin yaklasik yarisi hasta-
liktan kaybedilmektedir (3).

Yumusak doku sarkomlari %60-70 oraninda ekstremiteler-
de gOrulmektedir (4). Hastalarin %20-30’unda lokal nlks
gelismesi, %30-50’sinin metastatik olmasi (5), lokal hasta-
hgr olan hastalarin bile bes yillik sagkaliminin %59 olmasi;
klinisyenleri farkl arayislara itmis ve lokal rekirrens ile uzak
metastaz riskini azaltmak ic¢in, neoadjuvan veya adjuvan
kemoterapi ile neoadjuvan veya adjuvan radyoterapi ginu-
muzde cerrahiye ek olarak sik basvurulan tedavi yontemleri
olmuslardir (6).

Yapilan birgok calismada ve metaanalizlerde adjuvan kemo-
terapi almis hastalarin hastaliksiz sagkalimlarinin uzadigi
gosterilirken genel sagkalim ile ilgili calismalar arasinda
farkliik mevcuttur (7). Yumusak doku sarkomu nedeniyle
opere olmus hastalara adjuvan tedavi verilip verilmemesi,
verilecek ise kac¢ kur adjuvan tedavi verilece@i lzerinde
tam olarak uzlasiimis bir konu degildir ve hekimler arasinda
gorus farkhhklar bulunmaktadir.

Calismamizin amaci istanbul Universitesi Onkoloji Enstitii-
stnde yumusak doku sarkomu nedeniyle opere olmus ve
adjuvan tedavi almis hastalarn inceleyip, aldiklari adjuvan
tedavinin yumusak doku sarkomunun klinik gidisine olan
etkisini arastinp elde ettigimiz sonuglari literatur ile karsilas-
tirmaktir. Bu bakis agisi ile yumusak doku sarkomu nede-
niyle merkezimizde operasyon sonrasi adjuvan kemoterapi
almis hastalari inceledik.

GEREC ve YONTEMLER

Calisma Dizayni ve Hasta Ozellikleri

Calisma retrospektif olarak planlanmistir. istanbul Univer-
sitesi Onkoloji Enstitlist Tibbi Onkoloji polikliniginde; lokal,
lokal ileri olup opere olan veya metastatik olup hem lokal

cerrahi hem de metastazektomi yapilan ve sonrasinda adju-
van tedavi almig 18 yasin Ustlindeki yumugak doku sarkomu
hastalari alinmigtir. Kemik sarkomlari ile 18 yasindan kuguk
hastalar calismaya alinmamistir. Ocak 2000 ile Subat 2020
arasindaki hasta dosyalari incelenip ¢alismaya uygun olan
hastalar calismaya alinmigtir.

incelenen Klinik Parametreler

Hastalarin tani anindaki yaglari, hastalarin cinsiyetleri, his-
tolojik alt gruplari, timérin yerlesim yeri, hastaligin evresi
[evrelemede American Joint Committee of Cancer (AJCC)
2017 siniflamasi kullaniimigtir], neoadjuvan kemoterapi
alip almadig! (aldiysa hangi rejim aldidi), preop radyotera-
pi alip almadigi, adjuvan aldigi kemoterapi rejimi, kag kur
adjuvan kemoterapi aldigi, post op radyoterapi alip almadi-
g1, lokal niks veya uzak metastaz gelisip gelismedigi, lokal
niks veya uzak metastaz gelismis ise lokal niks veya uzak
metastaza kadar gegen sure (progresyonsuz sagkalim),
takip sureleri, hastalarin son durumlari ve toplam sagkalim-
larina bakilmistir.

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS statistics versiyon 21
programi kullanilmigtir. Tanimlayici istatistikler olarak,
medyan, minimum ve maksimum degerler ve ytzde deger-
leri verilmistir. Kaplan-Meier analizi sonuclari ile adjuvan
kemoterapi alan hastalarda median progresyonsuz sagka-
lim suresi (adjuvan kemoterapinin baslangi¢ tarihiden niks
veya metastaz gelisimine kadar olan sire progresyonsuz
sagkalim olarak hesaplandi) standart sapma ve %95 gliven
arahginda verilmigtir. Benzer sekilde Kaplan-Meier analizi
sonuglari ile battiin hasta grubu icin median genel sagkalim
suresi (tani anindan élime kadar gecen sure genel sagka-
lim olarak hesaplandi) standart sapma ve %95 gtiven ara-
liginda verilmistir. Etik Onay Calisma igin istanbul Universi-
tesi Onkoloji Enstitlistinde Akademik Kurul onay alinmistir.
Calismanin Etik Kurul onayi ise istanbul Tip Fakiiltesi Etik
Kurulundan alinmistir(27.07.2021 tarihli 364262 sayih yazi).
Arastirmacilar, Dinya Tip Birligi Helsinki Bildirgesinin son
versiyonunu ve Saglik Bakanhgr’nin yeni yayinlamis oldugu
lyi Klinik Uygulamalar Kilavuzu / lyi Laboratuvar Uygulama-
lari Kilavuzu’nu okuyup ¢alismayi buna gére yapmistir.
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BULGULAR

Calismaya 40 hasta alinmistir. Medyan takip stresi 53 aydir
(5-155). 16 hasta kadin (%40) 24 hasta (%60) ise erkektir.
Hastalarin medyan yagsi 42.5 (20-71)’dir. Alti hasta (%15)
20-30 yas arasinda, 7 hasta (%17.5) 30-40 yas arasinda,
14 hasta (%35) 40-50 yas arasinda, 8 hasta (%20) 50-60
yas arasinda, 3 hasta (%7.5) 60-70 yas arasinda, 2 hasta
(%5) ise 70 yasindan buyuktur (Tablo 1).

Ug hastanin komorbid hastaliklari mevcut (bir hastada polio
sekeli mevcut iken, bir hasta HCV, bir hasta ise HBV pozi-
tiftir) iken bir hastanin takiplerinde meme kanseri geligmistir.
Histolojik alt tiplerine bakildiginda 20 hastanin (%50) his-
tolojik alt grup incelemesi yapilmamistir. Histolojik alt grup
incelemesi yapilan 20 hastanin 7’si (%17,5) liposarkom, 4°U
(%10) sinoviyal sarkom, 3’0 ise (%7,5) epiteloid sarkom tani-
si almigtir. Kalan 6 hasta ise (%15) 5 farkh tani almis olup
bunlarin da dagilimi Tablo 1’de gosterilmistir.

Sekiz hasta grade 3 iken, 32 hastada gradeleme yapilma-
mistir. Hastalarin evrelerine bakildiginda, 4’t (%10) Evre 1A
ve 18’i (%55) Evre 1B olmak lzere toplam 22 hasta (%65)
Evre 1; 2’si (%5) Evre 3A ve 4’U (%10) Evre 3B olmak Uzere
toplam 6 hasta (%15) Evre 3 ve 12 hasta (%30) Evre 4'tir.

Evre 4 olan hastalarin 7’sinde (%58.3) akciger metastazi
varken, 3 hastada (%25) lenf bezi metastazi, 2 hastada
(%16.7) ise hem akciger hem de karacigerde metastaz mev-
cuttur. Yerlesim yerlerine bakildiginda ise 21 hasta (%52.5)
alt ekstremite yerlesimli, 6 hasta (%15) Ust ekstremite yer-
lesimli; 9 hasta (%22.5) batin, retroperiton veya pelvis yer-
lesimli; 1 hasta (%2.5) bas boyun yerlesimli, 1 hasta (%2.5)
kardiyak yerlesimli, 2 hastada (%5) ise birden ¢cok organda
tutulum (bir hastada sol bacak ve meme cildinde tutulum var
iken, bir hasta her iki bacakta tutulum mevcut) vardir. Cer-
rahi sinirlarina bakildiginda ise 23 hastada (%57.5) cerrahi
sinir negatifken, 4 hastada cerrahi sinir (%10) cerrahi sinir
pozitiftir. 13 hastanin ise cerrahi siniri (%32.5) bilinmemek-
tedir (Tablo 2).

Yedi hasta (%17.5) preop kemoterapi alirken 33 hasta
(%82.5) hasta preop kemoterapi almamigstir. Preop kemote-
rapi alan hastalarin besi Adriamisin-ifosfamid rejimi alirken
bir hasta Sisplatin-ifosfamid rejimi, bir hasta ise preop rad-
yoterapi ile es zamanli haftalik sisplatin almigtir.

Adjuvan tedavi olarak ise 32 hasta (%80) Adriamisin-ifos-
famid rejimi 1 hasta (%2.5) yiiksek doz Ifosfamid, 2 hasta
Pazopanib (%5), 1 hasta (%2.5) Temazolamid-Bevacisumab
rejimi, 1 hasta (%2.5) Sisplatin-ifosfamid-Epirubicin-Bevaci-
sumab rejimi, 1 hasta (%2.5) Gemsitabin-Sisplatin rejimi, 1
hasta (%2.5) Etoposid, 1 hasta (%2.5) Sisplatin-ifosfamid
rejimi almigtir (Tablo 3).

Hastalar medyan dort kir adjuvan kemoterapi almigtir. 2
hasta (%5) bir kir, 6 hasta (%15) iki kir, 9 hasta (%22.5) tg¢
kir, 15 hasta (%37.5) dort kir, 9 hasta (%22.5) alti kir adju-

Tablo 1: Hastalarin yas ve cinsiyet dagilimi

Yas ve cinsiyet dagilimi n (%)
o Kadin 16 (40.0)
Cinsiyet
Erkek 24 (60.0)
20-30 6 (15.0)
31-40 7 (17,5)
41-50 14 (3,.0)
Yas grubu
51-60 8 (20,0)
61-70 3(7.5)
71+ 2 (5)
Toplam 40 (100.0)

Tablo 2: Timérin histopatolojik alt tipleri ve hastaligin evreleri.

Alt tipler ve hastaligin evrelerini n (%)
Liposarkom 7 (17.5)
Sinoviyal Sarkom 4 (10.0)
Histopatolojik Epiteloid Sarkom 3(7.5)
Alt Tipler Malign Fibréz Histiositom 2 (5.0)
Anjiyosarkom 1(2.5)
Periferik Sinir Kilift TUmora 1(2.5)
Hemanjiyoperisitoma 1(2.5)
Berrak Hucreli Tendon Sarkomu 1(2.5)
Tanimlanmamis Alt Tip 20 (50.0)
Hastalarin Evre 1 22 (55.0)
Evreleri Evre 3 6 (15.0)
Evre 4 12 (30.0)
Tablo 3: Hastalarin adjuvan aldiklari kemoterapiler
Kemoterapiler n (%)
Adriamisin-ifosfamid 32 (80.0)
Pazopanib 2 (5.0)
Yiiksek Doz ifosfamid 1(2.5)
Temodal-Bevacisumab 1(2.5)
Sisplatin-ifosfamid-Epirubicin-Bevacisumab 1(2.5)
Gemsitabin-Sisplatin 1(2.5)
Etoposid 1(2.5)
Sisplatin-ifosfamid 1 (2.5)

van kemoterapi almistir. 13 hasta (%32.5) postop radyotera-
pi alirken, 27 hasta (%67.5) post-op radyoterapi almamistir.
20 hastada (%50) lokal niks veya uzak metastaz gelisirken,
20 hastada (%50) hastalik tekrarlamamistir (Sekil 1).

Lokal niks veya uzak metastaz gelisen 20 hastada; rekur-
rens [Progresyonsuz sagkalim (PFS)] medyan 12 ayda
(2-77) gelismistir (Sekil 2). Evrelere gére bakildiginda ise
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tani aninda Evre 1 olan hastalarda medyan 14 ay (2-77)
(Evre 1A olan hastalarda hastalik median 21 ayda tekrarlar-
ken, Evre 1B olan hastalarda 11.5 ay), tani aninda Evre 3
olan hastalarda medyan 21 ay (6-26) (Evre 3A olan hasta-
larda 26 ay, Evre 3B olan hastalarda 13.5 ay), Evre 4 olan
hastalarda 10.5 ayda tekrarlamigtir (Sekil 3).

Yerlesim yerlerine gore bakildiginda alt ekstremite yerle-
simli hastalarda PFS medyan 15 ay olurken, Ust ekstremite
yerlesimli hastalarda 14 ay; batin, retroperiton veya pelvis
yerlesimli hastalarda 12 ay olmustur. Tani aninda birden
¢ok organda tutulumu olan iki hastada hastalik iki ve bir ay

sonra tekrarlarken, kardiyak tutulumla gelen hastada 9 ay,
bas boyun yerlesimli hastada 12 ay sonra hastalik tekrarla-
mistir. Preop kemoterapi alan hastalarda PFS ortalama 17
ay olurken almayanlarda 9 ay olmustur. Preop radyoterapi
alan hastalarda ise PFS median 17.5 ay olurken almayan
hastalarda 9 ay olmustur. Adjuvan radyoterapi uygulanan
hastalarda PFS median 12 ay olurken almayan hastalarda
median PFS 10.5 ay olmustur (Tablo 4).

Toplam sagkalima [Overall Survival (OS)] bakildiginda tim
hasta grubumuzda medyan OS 39 ay (5-152) aydir (Sekil
4). Hastalarin evrelerine gore ise Evre 1 hastalarda medyan
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T T
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Sekil 1: Rekirrens olup olmamasina gore Toplam Sagkalimi
gbsteren Kaplan-Meier grafigi (Mavi: Rekurrens var. Yesil
Rekirrens Yok).

Sekil 2: Progresyon Free Survivall gésteren Kaplan-Meier
grafigi.
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Sekil 3: Evrelere gbére Progresyon Free Survivali gésteren
Kaplan-Meier grafigi (Mor: Evre 1A ve 1B, Yesil: Evre 3A ve 3B,
Sari: Evre 4.

Sekil 4: Tum hasta grubunda toplam sagkalimi gdsteren
Kaplan- Meier grafigi.
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toplam sagkalim 69.6 ay (6-152) (Evre 1A olan hastalarda
OS medyan 57 ay olurken Evre 1B olan hastalarda 72.6 ay),
Evre 3 olan hastalarda median OS 25.5 ay (5-88) (Evre 3A
olan hastalarda 63.5 ay, Evre 3B olan hastalarda 14.5 ay),
Evre 4 olan hastalarda 25 ay olmustur.

Yerlesim yerlerine gore bakildiginda ise alt ekstremite yer-
lesimli olan hastalarda medyan OS 66.3 ay, Ust ekstremite
yerlesimli hastalarda 58.7 ay; batin, retroperiton, pelvis yer-
lesimli hastalarda 33.9 ay olmustur. Tani aninda birden ¢ok
organda tutulumu olan iki hastada OS 22 ve 28 ay olurken,
kardiyak tutulumla gelen hastada OS 24 ay, bas boyun yer-
lesimli hastada OS 68 aydir. Preop kemoterapi alan has-
talarda medyan OS 47 ay iken, almayanlarda 37.5 aydir.
Preop radyoterapi alan hastalarda ise medyan OS 39 ay
iken almayanlarda 39.5 aydir. Post op radyoterapi alan has-

talarda ise medyan OS 55 ay iken almayanlarda 34 aydir
(Tablo 5).

Hastalarin blyuk ¢cogunlugu (32 hasta %80) adjuvan Adri-
amisin-ifosfamid almistir. Bu hasta grubunda ise medyan
PFS 14 ay olurken medyan OS 53 aydir. Tim hasta grubu-
muza bakildiginda birinci yil sonunda 31 hastada (%77.5),
ikinci yil sonunda 23 hastada (%57.5), t¢incu yil sonun-
da 21 hastada (%52.5), besinci yil sonunda 21 hastada
(%52.5), 10. yil sonunda ise 20 hastada (%50) hastalik
tekrarlamamuigtir. bir yillik sagkalm (36 hasta) %90 iken, iki
yillik sagkalim (29 hasta) %72.5, ¢ yillik sagkalim (22 has-
ta) %55, bes yilik sagkalim (15 hasta) %37.5, 10 yillik sag-
kalm ise (dort hasta) %10’dur. Hastalarin en son durumuna
bakildiginda ise ¢ hastanin son durumu bilinmezken 13
hasta hayatta (32.5) iken 24 hasta (%60) exitus olmustur.

Tablo 4: Evrelere gore, timorin yerlesim yerine gére progresyonsuz sagkalim suresi ile preop veya adjuvan radyoterapi uygulan
hastalarda progresyonsuz sagkalim siiresi ve preop kemoterapi alan hastalarda progresyonsuz sagkalim suresini gésteren tablo

Evreler ve Yerlesim Yerleri

Progresyonsuz Sagkalim siiresi (ay)

Lokal Niks veya Uzak metastaz gelisen hastalarda medyan 12
Evre 1 hastalarda medyan 14
Evre 3 hastalarda medyan 21
Evre 4 hastalarda suresi 10.5
Alt ekstremite yerlesimli hastalarda medyan 15
Ust ekstremite yerlesimli hastalarda medyan progresyonsuz sagkalim 14
Batin-retroperiton-pelvis yerlesimli hastalarda medyan progresyonsuz sagkalhm 12
Preop radyoterapi uygulanan hastalarda medyan progresyonsuz sagkalim 17.5
Adjuvan radyoterapi uygulanan hastalarda medyan progresyonsuz sagkalim 12
Preop kemoterapi alan hastalarda medyan progresyonsuz sagkalim 17

Tablo 5: Tum hasta grubunda ve evrelere gore, yerlesim yerine gére, preop kemoterapi alip almamasina gore, preop radyoterapi
yapilip yapiimamasina gére, postop radyoterapi yapilip yapilmamasina gére toplam sagkalimi gésteren tablo

Toplam Sagkalim (ay)

Tam hasta grubunda medyan toplam sagkalim 39
Evre 1 hastalarda medyan toplam sagkalim 69.6
Evre 3 hastalarda medyan toplam sagkalim 25.5
Evre 4 hastalarda medyan toplam sagkalim 25
Alt ekstremite yerlesimli hastalarda medyan toplam sagkalim 66.3
Ust ekstremite yerlesimli hastalarda medyan toplam sagkalim 58.7
Batin-retroperiton-pelvis yerlesimli hastalarda medyan toplam sagkalim 33.9
Preop kemoterapi alan hastalarda medyan toplam sagkalim 47
Preop kemoterapi almayan hastalarda medyan toplam sagkalim 37.5
Preop radyoterapi alan hastalarda medyan toplam sagkalim 39
Preop radyoterapi almayan hastalarda medyan toplam sagkalim 39.5
Postop radyoterapi alan hastalarda medyan toplam sagkalim 55
Postop radyoterapi almayan hastalarda medyan toplam sagkalim 34
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TARTISMA

Yumusak doku sarkomlu olgularimizin demografik 6zellikle-
rine bakildiginda hastalarimizin %40’1 kadindir. Japonya’'da
yapilan 7759 hasta ile yapilan bir ¢alismada hastalarin
%55’i erkek %45’i kadindir (8). Almanya’da yapilan 1003
hastanin incelendigi bir calismada ise hastalarin %51.3’U
erkek %48.7’si kadindir (9). ABD’de 5426 hastanin ince-
lendigi baska bir calismada ise erkek hastalar %53.9 kadin
hastalar ise %46.1 oranindadir (10). Bu agidan erkek has-
talarimiz literatire gore biraz daha fazladir.

Yumusak doku sarkomu yagla beraber artan bir malignite-
dir, hastalarimizin medyan yasi 44.2’dir. Yukarida bahsedi-
len ¢alismalar ile tekrar karsilastirirsak Almanya’da yapilan
1003 hasta ile yapilan ¢alismada hastalarin medyan yasi
52.6’dir (9). Japonya‘da 7759 hastanin incelendigi calis-
mada hastalarin %42.7’si 65 yasin Uzerindeyken, ABD’de
yapilan 5426 hastanin incelendigi calismada hastalarin
%36.4’0 70 yagin tzerindedir (8,10).

Japonya’'da yapilan 1184 hastalik bir ¢calismada histolojik
alt tipin de sag kalimi etkiledigi gosterilmistir (11). Hasta
grubumuzun yarisinda histolojik alt tip bilinmemektedir. Bu
calismamizin kisithhgini olusturmaktadir. Hastalarimizin
%55’i Evre 1B’dir. Hastalarin ¢cogunlugunun Evre 1B olma-
sinin sebebi hastalarin yarisinda timérin gradelendirmesi-
nin yapilamamis olmasidir. AJCC 2017 TNM evrelemesinde
>5 santimetre olup gradi bilinmeyen timérler Evre 1B ola-
rak siniflandiriimistir. Eger gradelendirme yapilmis olsaydi
Evre 1B olan hastalarin bir kismi Evre 2 ya da 3 olabilir-
di. Bundan dolay! Evre 3A ve 3B olan hastalarin medyan
PFS’leri Evre 1B olan hastalardan daha iyi ¢cikmis olabilir.
Bu da ¢alismamizin énemli bir kisithhgidir.

Yumusak doku sarkomlari %50-70 arasinda ekstremiteler-
de gorulmektedir (12). Bizim hastalarimizin %67.5’i eks-
tremite yerlesimlidir. Bu agidan hasta grubumuz literatur
ile uyumludur. Cerrahi sinirin sagkalimla iligkisini arastiran
2917 hastanin incelendigi bir metaanalizde negatif cerrahi
sinirin sagkahm artirdig1 gosterilmistir (13). Hasta grubu-
muzun %32.5’'inde cerrahi sinir tespit edilememistir. Bu da
calismamizin kisithiligini olusturmaktadir.

Neoadjuvan kemoterapi ile ilgili Fransa’da yapilan 330 has-
talik bir calismada patolojik yanita bagli olarak 3 yilik PFS
%61-76 arasinda bulunmustur (14). Bizim hasta grubumuz-
da ise u¢ yillik PFS %71 bulunmustur. Preop ve postop
radyoterapilerin karsilastirildigi 12813 hastanin alindigi bir
metaanalizde; preop ve postop radyoterapi arasinda has-
taliksiz sagkalim ve toplam sagkalim arasinda fark gordl-
memistir (15). Preop radyoterapi alan hastalarda ise PFS
median 17.5 ay olurken postop radyoterapi uygulanan has-
talarda PFS median 12 ay olmustur. OS, Preop radyoterapi
alan hastalarda ise median OS 39 ay iken almayanlarda
39.5 aydir. Hastaliksiz sagkalimin hasta grubumuzda daha

yUksek olmasinin sebebi hastalarimizin cogunlugunun Evre
1 olmasi olabilir.

Hasta grubumuzun %50’sinde hastalik tekrarlamigtir. Bu
veri hastalarin yaklasik %40-50’sinin nlks ettigi ile ilgili
tarihsel bilgi ile uyumludur (16). Ekstremite yerlesimli hasta-
larin hem PFS’si hem OS’si diger hastalara gore iyi olmus-
tur. Bu veri de ekstremite yerlesimli sarkomlarin daha erken
evrede iken tespit edildigi batin ici sarkomlarin daha ileri
evrede tespit edildigi ve daha bu ylzden ekstremite yerle-
simli sarkomlarin daha evrede tedavi edildigi literatlr bilgisi
ile uyumludur (17).

Hasta grubumuzun %30°u metastazektomi ve primer tGmaor
rezeksiyonu sonrasi adjuvan kemoterapi almistir. Bu hasta-
larda PFS 10.5 ay OS 31.5 ay olmustur. 1124 hastanin ince-
lendigi bir multisentrik calismada metastazektomi sonrasi
median OS 1.9 yil olmustur (18). Bu calismada metastazek-
tomi yapilan hastalarin bir kismina radyoterapi, bir kismina
kemoterapi, bir kismina ise hem kemoterapi hem radyotera-
pi uygulanmistir. Bizim ¢calismamizda OS’nin daha ylksek
cikmasi metastazektomi sonrasi adjuvan kemoterapinin
faydal oldugunu géstermektedir.

Ekstemite yumusak doku sarkomlarinda adjuvan tedavi ile
ilgili yapilan 1953 hastanin incelendigi bir SMAC calismasi
ve ekstremite ve vicudun diger yerlerinde gelisen yumu-
sak doku sarkomlarinda adjuvan kemoterapi ile ilgili yapilan
2008 yilinda yayimlanan 18 calismanin incelendigi ,1315
hastanin katildigi bir metaanalizde adjuvan kemoterapinin,
Ozellikle doksorubicin ifosfamid kemoterapisinin, fayda-
Il oldugu, Doksorubicin temelli tedavinin lokal ve sistemik
niksl azalttigi Doksorubicin’e ifosfamid eklenmesinin ise
daha faydali oldugunu gdstermistir (7,19). Bizim calisma-
mizda da PFS’nin median 12 ay OS’nin de median 39 ay
olmasi bizim hasta grubumuzda da adjuvan kemoterapinin
faydah oldugunu géstermistir. Bizim calismamizda hasta
grubumuzun %32.5°i ekstremite disi yumusak doku sar-
komu hastalaridir. Bu hastalarin adjuvan tedaviden fayda
gorebilecegini dusinlyoruz. Zaten NCCN yumusak doku
sarkomlari kilavuzu 6zellikle Evre 3 ve rezektabl Evre 4
hastalikta hasta bazl olarak yerlesim yerine bakmaksizin
adjuvan kemoterapi 6nermektedir.

Calismanin retrospektif olmasi, patoloji raporlarinin bir kis-
minda cerrahi sinir ve timoér gradenin belirtiimemis olmasi,
bazi hastalarin dizensiz takiplere gelmesi ve hasta sayisi-
nin az olmasi ¢alismamizin kisithliklarini olugturmaktadir.

Yumusgak doku sarkomlari olduk¢a nadir gérilen, temel
tedavinin cerrahi oldugu bir malignitedir. Yaptigimiz ¢alisma
ile adjuvan tedavinin hem hastaliksiz hem de total sagkali-
ma katki saglayabilecegini ve bu katkinin hem ekstremite
hem de ekstremite disi yumusak doku sarkomlarinda olabi-
lecegini, ama kesin bir kaniya varmak icin daha genis hasta
sayllari ile yapilacak prospektif calismalarin yol gdsterici
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olabilecegini dlsunuyoruz. Ayrica hangi hasta alt grup-
larinda adjuvan tedavi ile daha fazla yarar saglanabilece-
gi konusunda yine daha genis hasta sayilar ile yapilacak
prospektif calismalar faydali olabilir.
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Sorumlu Yazar 62

Metin Pehlivan Amag: Yumusak doku sarkomlari genellikle ekstremitelerde veya retroperitonda goriiliir, %5-10 hastada

E-posta ise bas boyun bolgesinde goérulir. Yumusak doku sarkomlar bas ve boyun kanserlerinin <%1’den
metinpehlivan35@gmail.com azini olusturur. Calismamizda tedavi edilen bas boyun lokalize yumusak doku sarkomlu hastalarini
retrospektif inceledik.

Gerec¢ ve Yontemler: Onkoloji polikliniginde; bas ve boyun lokalizasyonlu yumusak doku sarkomu
nedeniyle tedavi almis 18 yasin Ustlindeki hastalar alinmistir. Kemik sarkomlari ile 18 yasindan kiguk
hastalar calismaya alinmamistir. Ocak 2000 ile Aralik 2020 arasindaki hasta dosyalari incelenip
calismaya uygun olan hastalar ¢calismaya alinmis ve analiz edilmigtir.

Bulgular: Calismamiza 21 hasta dahil edildi. 12 hasta (%57) kadin, dokuz hasta erkekti (%43). Hastalarin
yas ortalamasi 53.8'di (18-88). Sekiz hasta (%38) igsi hticreli sarkom (alt tiplendirme yapilmamis), bes

Gelis Tarihi hasta (%23,8) anjiyosarkom, bir hasta (%4,7) epiteloid malign periferik sinir kilif timord, bir hasta (%4,7)
24.01.2022 interdigiting retikulum htcreli sarkom, bir hasta (% 4,7 dermatofibrosarkom), bir hasta (% 4,7) malign
Revizyon Tarihi fibrdz histiyositoma, bir hasta (%4,7) sinovyal sarkom, bir hasta (%4,7) leiomyosarkom, bir hasta (%4,7)
07.06.2022 dendritik hiicreli sarkom bir hasta (%4.7) ise ameloblastik fibrosarkom histolojisine sahipti.

Kabul Tarihi 11 hasta (%52) lokal, alti hasta (%28,5) lokal ileri hastalik ve dort hasta (%19) ise metastatik hastaliga
08.08.2022 sahipti. dokuz hastada (%42,8) hastalik nliksetmisti. Dért hastada (%19) lokal niiks meydana geldi, bes

hastada uzak metastaz oldu. Hastalik niiksu icin median stire 11 (3 — 18) aydi. Medyan toplam sagkalim
41 aydi (5-217).

Sonug¢: Bas ve boyun yumusak doku sarkomlari oldukga nadir gorilen evrelemesi bile tam olarak
oturmamis, oldukga kétu prognozlu bir malignitedir. Tedavisi temel olarak cerrahidir. Adjuvan kemoterapi
ve radyoterapi tam olarak lizerinde uzlasiimis tedaviler degildir.

Anahtar Sézciikler: Yumusak doku sarkomlari, Bas boyun kanserleri, Onkoloji

ABSTRACT

Aim: Soft tissue sarcomas are usually seen in the extremities or the retroperitoneum, and are seen in

the head and neck region in 5-10% of patients. Soft tissue sarcomas account for <1% of head and neck
o cancers. We retrospectively reviewed the patients with head and neck localized soft tissue sarcoma

Bu eser “Creative Commons Alinti- _

GayriTicari-4.0 Uluslararas: Lisansi” treated in our study.

ile lisanslanmugtir.
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Yumusak Doku Sarkomlari

Material and Methods: In the oncology clinic; Patients over the age of 18 who received treatment for soft tissue sarcoma localized in the
head and neck were included. Patients younger than 18 years of age with bone sarcomas were not included in the study. The patient files
between January 2000 and December 2020 were examined and the patients eligible for the study were included and analyzed.

Results: 21 patients were included in our study. 12 patients (57%) were female and nine patients (43%) were male. The mean age of
the patients was 53.8 (18-88). Eight patients (38%) spindle cell sarcoma (not subtyped), five patients (23.8%) angiosarcoma, one patient
(4.7%) epithelioid malignant peripheral nerve sheath tumor, one patient (4.7%) interdigiting reticulum cell sarcoma, one patient (4.7%
dermatofibrosarcoma), one patient (4.7%) malignant fibrous histiocytoma, one patient (4.7%) synovial sarcoma, one patient (4.7%)
leiomyosarcoma, one patient (4.7%) 4.7) had dendritic cell sarcoma and one (4.7%) patient had ameloblastic fibrosarcoma histology.

11 patients (52%) had local, six (28.5%) locally advanced disease, and four (19%) had metastatic disease. disease relapsed in nine patients
(42.8%). Local recurrence occurred in four patients (19%), and distant metastases occurred in five patients. The median time for disease
recurrence was 11 (3 — 18) months. The median overall survival was 41 months (5-217).

Conclusion: Head and neck soft tissue sarcomas are a rare malignancy with a poor prognosis and an incomplete staging. Its treatment is
mainly surgical. Adjuvant chemotherapy and radiotherapy are not fully agreed upon treatments.

Keywords: Soft tissue sarcomas, Head and neck cancer, Oncology

Yumusak doku sarkomlari malignitelerin <%1’den azini
olusturan heterojen bir hastalik grubudur (1). Hastaligin
70°den fazla histolojik alt tipi bulunmaktadir (2). Yumusak
doku sarkomlari genellikle ekstremiteler veya retroperiton-
da gorulirken %5-10 arasinda bas ve boyun bdlgesinde
gorilmektedir (3,4).

Bas ve boyun kanserlerinin ise <%1’den azini yumusak
doku sarkomlari olusturmaktadir (5). Radyasyon maruziyeti
ve Li Fraumeni sendromu gibi genetik hastaliklar bas boyun
yerlesimli yumusak doku sarkomu insidansini artirmaktadir
(6,7). Bas boyun yerlesimli yumusak doku sarkomlari, eks-
tremite ve gbvde yerlesimli yumusak doku sarkomlarindan
daha kétu prognozlu bir malignitedir.

Hastaligin tedavisinde cerrahi en énemli yeri tutmaktayken
lokalize hastalikta neo adjuvan veya adjuvan radyoterapi ve
kemoterapi giderek daha yaygin kullanilan tedavi yéntem-
leri olmaktadir. Ama bas boyun yerlesimli yumusak doku
sarkomlari hem ¢ok nadir gériildigi icin hem de bu konuda
cok fazla calisma olmadigi icin bas boyun yerlesimli yumu-
sak doku sarkomlarinin tedavisi ile ilgili bazen hekimler ara-
sinda goérus farkhhgi bulunmaktadir.

Bas boyun yerlesimli yumusak doku sarkomlari multidisip-
liner yaklasim gerektirdigi icin genellikle referans merkez-
lerde takip ve tedavi edilmektedir. Calismamizda istanbul
Universitesi Onkoloji Enstitisiinde takip ve tedavi edilmig
bas boyun yerlesimli yumusak doku sarkomlarinin klinik
gidiglerini inceleyip sonuclarimizi literatdr ile kargilastirdik.
Calismamizin amaci bu nadir gérilen hastalik grubu ile ilgili
tecribemizi paylagmaktir.

GEREC ve YONTEMLER

Caligsma Dizayni ve Hasta Ozellikleri

Calisma retrospektif olarak planlanmistir. istanbul Univer-
sitesi Onkoloji Enstitlisti Tibbi Onkoloji polikliniginde; bas

ve boyun lokalizasyonlu yumusak doku sarkomu nedeniyle
tedavi almis 18 yasin Ustlindeki hastalar alinmigtir. Kemik
sarkomlari ile 18 yasindan kulg¢lk hastalar calismaya alin-
mamistir. Ocak 2000 ile Aralik 2020 arasindaki hasta dos-
yalari incelenip ¢alismaya uygun olan hastalar ¢calismaya
alinmistir.

incelenen Klinik Parametreler

Hastalarin tani anindaki yaglari, hastalarin cinsiyetleri, his-
tolojik alt gruplari, hastaligin evresi, yerlesim yeri, neoadju-
van kemoterapi alip almadigi (aldiysa hangi rejim aldigi),
opere olup olmadigi, cerrahi sinirda timoér olup olmamasi
adjuvan aldigi kemoterapi rejimi, adjuvan radyoterapi alip
almadigi, lokal niiks veya uzak metastaz gelisip gelismedigi,
lokal niks veya uzak metastaz gelismis ise lokal niks veya
uzak metastaza kadar gecen sire, niiksiin kiratif amacla
opere edilip edilmedigi, palyatif kemoterapi alip almadigi,
ikinci ve Uclncu seri kemoterapi alip almadigi, hastalarin
son durumlari ve medyan genel sagkalimlarina bakilmistir.
Progresyonsuz sagkalim hastalik nedeniyle aldigi tedavinin
bittigi tarihten hastaligin nuks ettigi tarihe kadar gegen sure;
genel sagkalim ise, hastanin hastalik tanisi aldiktan hasta-
nin 6ldagu tarihe kadar gecen sure olarak kabul edilmigtir.

Etik Onay

Calismaicin istanbul Universitesi Onkoloji Enstitiisiinde Aka-
demik Kurul onayi alinmistir. Calismanin Etik Kurul onayi ise
istanbul Tip Fakiiltesi Etik Kurulundan alinmistir (istanbul
Tip Fakultesi 27.07.2021 E-29624016-050.99-364222 tarih-
li yazi). Arastirmacilar, Diinya Tip Birligi Helsinki Bildirgesi-
nin son versiyonunu ve Saglik Bakanhgi’'nin yeni yayinlamis
oldugu lyi Klinik Uygulamalar Kilavuzu/lyi Laboratuvar Uygu-
lamalari Kilavuzu’nu okuyup calismayi buna gore yapmistir.

Istatistiksel Analiz

istatistiksel analiz icin IBM SPSS statistics versiyon 21 prog-
rami kullanilmigtir. Tanimlayici istatistikler olarak aritmetik
ortalama, standart sapma, medyan, minimum ve maksimum
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degerler ve yuzde degerleri verilmistir. Kaplan-Meier anali-
zi sonuglari ile palyatif kemoterapi alan hastalarda ortala-
ma ve median progresyonsuz sagkalim suresi standart
sapma ve %95 gliven araliginda verilmigtir. Benzer sekilde
Kaplan-Meier analizi sonuglari ile bitin hasta grubu icin
ortalama ve median genel sagkalim suresi standart sapma
ve %95 gliven araliginda verilmistir.

BULGULAR

Calismamiza 21 hasta alinmistir. Hastalarin 12’si kadin
(%57) dokuzu erkektir (%43). Hastalarin yas ortalamasi
53.8°dir (18-88). Bes hasta (%23.8) 40 yasin altinda, dokuz
hasta (%42.8) 40-65 yas arasinda, yedi hasta (%33.3) ise
65 yasin Uzerindedir (Tablo 1). Hastalarin histolojik alt grup-
larina bakildiginda; sekiz hasta (%38) igsi hiicreli sarkom
(alt tiplendirme yapiimamig), bes hasta (%23.8) anjiyosar-
kom, bir hasta (%4.7) epiteloid malign periferik sinir kilifi
timurd, bir hasta (%4.7) interdigitating retikulum hicreli sar-
kom, bir hasta (%4.7) dermatofibrosarkom, bir hasta (%4.7)
malign fibr6z histiositom, bir hasta (%4.7) sinoviyal sarkom,
bir hasta (%4.7) leiyomyosarkom, bir hasta (%4.7) dendritik
hucreli sarkom bir hasta (%4.7) ameloblastik fibrosarkom
histolojik tanisina sahiptir (Tablo 2).

11 hasta (%52) lokal hastaliga sahip iken alti hasta (%28.5)
lokal ileri, dort hasta (%19) ise metastatik evrede bagvur-
mustur. Hastaligin yerlesim yerine bakildiginda ise sekiz
hasta (%38) boyun, bes hasta (%23.8) skalp, iki hasta (%

Tablo 1: Hastalarin cinsiyet ve yas dagilimi.

Demografik Dagihm n (%)
L Kadin 12 (57.0)

Cinsiyet
Erkek 9 (43.0)
<40 5(23.8)

Yas gruplari 41-64 9 (42.8)
65+ 7 (33.3)

Tablo 2: Hastalarin histolojik alt gruplari.
Histolojik alt gruplari n (%)

igsi Hiicreli Sarkom (Alt Tiplendirme Yapiimamig) 8 (38.0)
Anjiyosarkom 5(23.8)
Epiteloid Malign Periferik Sinir Kilift TGmora 1(4.7)
interdigitating Retikulum Hiicreli Sarkom 1(4.7)
Dermatofibrosarkom 1(4.7)
Malign Fibréz Histiositom 1(4.7)
Sinoviyal Sarkom 1(4.7)
Leiyomyosarkom 1(4.7)
Dendritik Hlicreli Sarkom 1(4.7)
Ameloblastik Fibrosarkom 1(4.7)

9.5) yanak, iki hasta (%9.5) maksiller sinus, bir hasta (%4.7)
burun, bir hasta (%4.7) damak, bir hasta (%4.7) mandibu-
la, bir hasta (%4.7) ise infratemporal fossa yerlesimlidir.
16 hasta (%76.2) opere olurken bes hasta (%23.8) opere
olmamistir. Bir hastaya (%4.7) operasyon dncesi kemorad-
yoterapi uygulanmistir. Yedi hastada cerrahi sinir pozitif
iken dokuz hastada negatiftir (opere olan hastalarin sirayla
%43.8, %56.2) (Tablo 3).

11 hasta adjuvan radyoterapi alirken (opere olan hastala-
rin %68.7) bes hasta (opere olan hastalarin %31.3) adju-
van radyoterapi almamistir. iki hasta (opere olan hastalarin
%12.5) adjuvan kemoterapi alirken 14 hasta (opere olan
hastalarin %87.5) adjuvan kemoterapi almamigtir.

Dokuz hastada (%42.8) hastalik tekrarlamistir. Dért hastada
(%19) lokal niiks olurken, bes hastada (%23.8) uzak metas-
taz gelismigtir. Bu bes hastanin t¢linde akciger metastazi
gelisirken, bir hastada parotis bezine, bir hastada ise akci-
ger ve kemik olmak Uzere birden ¢cok organda metastaz
gelismigtir. Hastalik nikstne kadar siire gecen sire med-
yan 11 aydir (3-18). Niks eden dokuz hastanin dérdu tekrar
opere edilirken besi operasyona uygun bulunmamistir. Yedi
hastaya (%33.3) palyatif kemoterapi verilmistir (bes hasta
Adriamisin ifosfamid rejimi, bir hasta haftalik paklitaksel
almig, bir hastanin ise ne aldigi tespit edilememistir). Alti
hasta (%28.5) ikinci seri kemoterapi alirken sadece bir has-
ta (%4.7) Gglncl seri kemoterapi almigtir.

Kaplan Meier yontemi ile birinci seri palyatif kemoterapinin
progresyonsuz sagkalim suresi incelenmistir. Birinci seri
palyatif kemoterapinin ortalama progresyonsuz sagkalimi

Tablo 3: Hastaligin evresini, yerlesim yerini, hastalarin operas-
yon 6ykisinu ve opere olan hastalarin cerrahi sinirlari.

Evre ve Yerlesim Yeri n (%)
Lokal Hastalk 11 (52.0)
Hastaligin Evresi Lokal ileri 6 (28.5)
Metastatik Hastalik 5(23.8)
Boyun 8 (38.0)
Skalp 5 (23.8)
Yanak 2(9.5)
Hastaligin Yerlesim Maksiller Sinus 2(9.5)
Yeri Burun 1(4.7)
Damak 1(4.7)
Mandibula 1(4.7)
infratemporal Fossa 1(4.7)
. Opere olan 16 (76.2)
Operasyon oykisu
Opere olmayan 5(23.8)
Cerrahi Sinir pozitif 7 (43.8)

Cerrahi Sinir
Cerrahi Sinir negatif 9 (56.2%)

* opere olan hastalar icindeki ylzdesi
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5.7 £1.04 ay saptanmistir (%95 guven araliginda minimum
3.6 ay maksimum 7.7 ay). Birinci seri palyatif kemoterapi-
nin medyan progresyonsuz sagkalimi ise 6 + 2.62 ay sap-
tanmistir (%95 glven araliginda minimum 0.86 maksimum
11.13 ay) (Sekil 1).

Genel sagkalim icin de Kaplan-Meier analizi yapilmistir.
Ortalama genel sagkalim 85.58 + 19.77 aydir (%95 glven
araliginda minimum 46.82 maksimum 124.34 ay). Medyan
genel sagkalim ise 41 + 15.22 aydir (%95 glven araliginda
minimum 11.16 maksimum 70.83 ay) (Sekil 2).

Hastalarin son durumlarina bakildiginda ise yedi hasta
(%33.3) hayatta iken 14 hasta (%66.7) hayatini kaybetmis-
tir. Butlin hasta grubumuzda bir yillik sagkalim %85.7, iki
yillik sagkalim %66.6, Uc yillik sagkallm %52.3, bes yillik
sagkalim ise %33.3’tur (Tablo 4).

TARTISMA

Bas ve boyun lokalizasyonlu yumusak doku sarkomlari
oldukga nadir gorilen bir hastalik grubudur. 2005 yilinda
ABD’de yapilan bir calismada hastalarin agirlkh olarak
50-55 yas arasindadir ve erkek hastalar daha fazladir (8).

sarkomlari ve nadir alt tiplerdir (9). Bizim calismamizda ise
en sik gorulen histolojik alt grup alt tip tanisi yapiimayan
fusiform hicreli sarkom sonra anjiyosarkomdur. Bu agidan
calisma grubumuz en sik gdrulen alt tip acisindan literatur
ile uyumludur.

Hastalarin evrelerine bakildiginda ise NCCN Yumusak
Doku sarkomlari kilavuzu 2021 2. versiyon’da bas ve boyun
sarkomlar ile ilgili diger sarkomlarda oldugu gibi net bir
evreleme mevcut degildir. Biz kendi calismamizda T1 ve T2
timorl olan hastalari lokal hastalik, T3 ve T4 timéra olan
hastalari lokal ileri hastalik, lenf nodu metastazi veya uzak
metastazi olan hastalari metastatik evrede hastalik olarak
kabul ettik. Butlin malignitelerde oldugu gibi dogru bir TNM
evrelemesi hastaligin hem dogru tedavisi hem de prognos-
tik olarak ¢ok énemlidir. 2576 hastanin analiz edildigi bir
calismada American Joint of Cancer Committee on Cancer
sekizinci Versiyon T klasifikasyonunun American Joint of
Cancer Committee on Cancer yedinci Versiyon’a gére daha

Tablo 4: Hastalarin son durumlarini ve yillara gére
sagkalimlarini gésteren tablo.

Bizim calismamizda da yas ortalamasi benzerdir fakat Sagkalim n (%)
kadin haste'llar d?ha fazladir. Cinsiyet dagilimi bizim gallg-. Hayatta olan hasta sayisi 7 (33.3)
mamizda Ilteraturdevn .fgrkll oIU§mugtur:_ Qallgmamlzdakl HEyannIReyBoaenih Sy 15! 14 (66.6)
hasta sayisi az oldugu i¢in calismamiz diinya epidemiyolo-
jik verileri ile tam olarak uyumlu olmamis olabilir. fliEonndaliiaing plighasta sayis, 18 (85.7)
Histoloik al | bakildizing \ X 2. yil sonunda hayatta olan hasta sayisi 14 (66.6)
istolojik alt gruplara bakildiginda ise Danimarka’da yapi-
s OJ. grup . 9 Y .S . yap 3. yil sonunda hayatta olan hasta sayisi 1(52.3)
lan sekiz calismanin incelendigi bir metaanalizde en sik
histolojik alt tipler alt tip tayini yapiimayan yumusak doku ByjlEsnonasiiaggiigEian hasta says! (33'3)
1,07
1,07
0,8 0,84
£ 06 E 067
a ]
: 2
g 0,44 ‘_g 0,471
) o
0,24 0,27
0,0 0,07
T T T T T T T T T T T T
00 2,00 4,00 6,00 8,00 10,00 ,00 50,00 100,00 150,00 200,00 250,00
Progresyonsuz Sagkalim Genel Sagkalim
Sekil 1: Birinci seri palyatif kemoterapinin progresyonsuz Sekil 2: Butun hastalarin genel sagkalimini gésteren
sagkalimini gosteren Kaplan-Meier grafigi. Kaplan-Meier grafigi.
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dogru oldugdu ortaya konulmustur (10). Biz de T evrelemesi-
ni American Joint of Cancer Committee on Cancer sekizinci
versiyon T klasifikasyonuna gore yaptik. Hastalarin yaklasik
%30’unun tani aninda metastatik oldugu veya takiplerinde
metastaz gelistigini ve metastazin en sik akcigere oldugu-
nu sdyleyen calismalar mevcuttur (11). Bizim ¢alismamizda
ise hastalarin %19’u tani aninda metastatik olup, takiplerde
ise bes hasta daha metastatik olmustur. Toplamda %42.8
hasta metastatiktir. Bu oran literatiire gore oldukga ylksek-
tir. Bu yukseklik hastalarin radyoterapi ve cerrahideki son
dénemdeki gelismelerden dnce tedavi olmasina veya has-
talarin diizenli takibe gelmemesine bagl olabilir.

Calisma grubumuzdaki hastalarin cogunda hastalik litera-
ture uygun sekilde akcigere metastaz yapmistir. Fransa’da
1579 hastanin incelendigi bir calismada hastalik en sik yiz
ve skalp sonrasinda boyun ve parotiste gérulirken bizim
hasta grubumuzda hastalk sirasiyla en sik boyun sonra-
sinda skalpte gértlmektedir (12). Bu agidan hasta grubu-
muz literattrden farkhdir. Bu farklilik da hasta sayimizin az
olmasindan kaynaklaniyor olabilir.

16 hasta opere olmustur. Bu 16 hastanin dokuzunda cerrahi
sinir negatiftir. Rezeksiyon sinirinda timér bulunup bulun-
mamasinin hastahgin tekrar edip etmeyecegdi konusunda
cok 6nemli oldugu bilinmektedir. Meksika’da 51 bas boyun
sarkomu hastasinin degerlendirildigi bir calismada RO
rezeksiyon olan hastalarda 21.26 ay toplam sagkalim sag-
lanirken R1 rezeksiyonda 14.67 ay, R2 rezeksiyonda 13.92
ay toplam sagkalim saglanmistir (13). ingiltere’de 49 bas ve
boyun yumusak doku sarkomu hastasina uygulanan cerrahi
rezeksiyonu inceleyen bir calismada inkomplet rezeksiyon
uygulanan hastalarin %50’si komple rezeksiyon uygulanan
hastalarin %18.6’s1 niiks etmistir (5). Turkiye‘den yayimla-
nan 47 hastalik bir calismada da RO rezeksiyonun toplam
sagkalimi artirdigi gdsterilmistir(14). Bizim hasta grubu-
muzda ise cerrahi sinir pozitif olan hastalarin %71.4°04, cer-
rahi sinir negatif olan hastalarin ise %44.4’tinde hastalik
tekrarlamistir. Her iki oran da literatiire gére ¢ok ylksektir.

Opere olan 16 hastanin 11'i (%68.7) adjuvan radyoterapi
almigtir. Bas- boyun sarkomlarinda adjuvan radyoterapi tam
olarak netlestirilmis bir tedavi yéntemi degildir. NCCN 2021
2. versiyon kilavuzu yumusak doku sarkomlarinda evre 2 ve
3 hastalarda adjuvan radyoterapi énermektedir. Fakat bas-
boyun sarkomlarinda evreleme tam olarak netlestiriimedi-
gi icin bu konu bas ve boyun sarkomlarinda tartismahdir.
ABD’de bas- boyun sarkomu nedeniyle radyoterapi uygu-
lanan 34 hastanin incelendigi bir ¢alismada 5 ve 10 yillik
lokal kontrol %88 ve %80 olarak tespit edilmistir (15). Yalniz
bu calismadaki hasta populasyonu bizim calismamizdaki
hastalara gére daha geng (ortalama yas 45) ve daha erken
evrede (%65 T1 timdr) olmasi dikkat c¢ekici bir husustur.
Memorial Sloan Kettering Cancer Center’da yapilan 1282
hastanin incelendigi bir calismada ylksek ya da bilinmeyen

grade, bulyuk timor boyutu ve rabdomyosarkom histolojisi
kotl prognoz ile iligkili bulunmustur (16). Bizim ¢alismamiz-
da rabdomyosarkom histolojisinde hasta yoktur.

Adjuvan kemoterapi SMAC c¢alismasindan sonra giderek
yayginlasmasina ragmen bas ve boyun sarkomlarinda
henlz tam olarak netlesmis bir tedavi yéntemi degildir (17).
Bizim hasta grubumuzda da opere olan hastalarin sade-
ce %12.5'i (iki hasta) adjuvan kemoterapi almigtir. Bas ve
boyun sarkomlarinda lokal tedaviye uygun olmayan hasta-
larda verilen sistemik kemoterapi iyi sonuglar vermemistir.
Doksorubicin-ifosfamid tedavisinin %20 hastada yanit ver-
digini belirten metaanalizler mevcuttur (11).

Bizim hasta grubumuzda da yedi hasta palyatif kemoterapi
almistir (besi Doksorubicin - ifosfamid) ve PFS medyan alti
ay gibi tatmin edici olmayan bir deger ¢ikmistir. Yine ayni
metaanalizde bes yillik sagkalim %50-80 arasinda degis-
mektedir. Bizim ¢alismamizda ise %33.3 olarak hesaplan-
mistir. Bu diistklik hastalarin takiplerinde yasanan sorunlar
veya son dénemde cerrahi ve radyoterapideki gelismeler-
den 6nce hastalarin tedavi edilmesine bagh olabilir.

Hasta sayisinin ¢ok az olmasi en dnemli kisitlilik olarak
kabul edilebilir. Patoloji raporlarinda bazi hastalarin timoru-
nun gradinin belirtiimemesi ve takipten ¢ikan hastalar ¢alis-
mamizda daha verimli bir analiz yapmamizi engellemisgtir.

Bas ve boyun yumusak doku sarkomlari oldukca nadir
gbrilen evrelemesi bile tam olarak oturmamis, oldukca koétl
prognozlu bir malignitedir. Bu konu ile ilgili yapilan cals-
malar genel olarak retrospekitiftir. Tedavisi temel olarak
cerrahidir. Adjuvan kemoterapi ve radyoterapi tam olarak
Uzerinde uzlasiimis tedaviler degildir. Palyatif amacl verilen
kemoterapi yliz glldirict sonuclar vermemektedir. Bu has-
talikla ilgili prospektif ve genis hasta sayilari ile yapilacak
calismalara ihtiyag vardir.

Tesekkiir
Yok.

Yazar Katki Beyani
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Cikar Catismasi
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Corresponding Author ABSTRACT

Ayca Kocaaga Aim: Hereditary spherocytosis (HS) is a prevalent cause of congenital hemolytic anemia in Northern

E-mail Europeans. It is characterized by spherocytes resulting from defects in the erythrocyte structural
0000-0003-0434-8445 membrane proteins spectrin and ankyrin. To date, more than five candidate genes, including ANK1,
SPTB, SPTA1, SLC4A1, and EPB42 have been linked to HS. Here, we aim to investigate the presence
of novel as well as known mutations in eight Turkish children with clinically suspected HS.

Material and Methods: We presented the clinical features of the patients and identified the causative
gene variants using targeted exome sequencing. Eight children who were clinically suspected of having
HS enrolled in this study. A family and medical history, clinical examination, relevant laboratory test
results, osmotic fragility test (OFT), and genetic results were evaluated.

Results: Six causative variants, including three ANK1 variants, two SPTB variants and one SLC4A1
variant were detected. All these mutations were novel variants. ANK1 and SPTB are the most common

OR;Cleli‘;%iz mutant genes in children with HS.
C Conclusion: This study expanded the mutation spectrum of ANK1, SPTB and SLC4A1. This is the first
Revision study to determine the genetic and clinical characteristics of children with HS in Turkey.
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Amag: Kalitsal sferositoz (HS), Kuzey Avrupalilarda konjenital hemolitik aneminin yaygin bir nedenidir.
Eritrosit yapisal membran proteinleri spektrin ve ankirin’deki kusurlardan kaynaklanan sferositlerle
karakterizedir. Bugiine kadar, ANK1, SPTB, SPTA1, SLC4A1 ve EPB42 dahil olmak lizere besten fazla
aday gen, HS ile iliskilendirilmistir. Burada, klinik olarak HS suiphesi olan sekiz Turk cocugunda bilinen
ve yeni mutasyonlarin varligini arastirmayi amagladik.

Gerec ve Yontemler: Hastalarin klinik 6zelliklerini sunduk ve hedeflenen ekzom dizilimi kullanarak
nedensel gen varyantlarini belirledik. Klinik olarak HS oldugundan slphelenilen sekiz ¢ocuk bu
calismaya alindi. Aile ve tibbi 6yk, klinik muayene, ilgili laboratuvar test sonuclari, ozmotik frajilite testi
ve genetik sonuglar degerlendirildi.

Bulgular: Ug ANK1 varyanti, iki SPTB varyanti ve bir SLC4A1 varyant dahil olmak (izere 6 nedensel
varyant tespit edildi. Blttiin bu mutasyonlar yeni varyantlardi. ANK1 ve SPTB, HS’li cocuklarda en sik
g6rilen mutant genlerdir.

Sonug: Bu calisma, ANK1, SPTB ve SLC4A1 genlerinin mutasyon spektrumunu genisletti. Bu,
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Identification of New Mutations in Children with Hereditary Spherocytosis

INTRODUCTION

Hereditary spherocytosis (HS) is a common cause of con-
genital hemolytic anemia in Europeans. The clinical char-
acteristics of HS include anemia, jaundice, reticulocytosis,
cholelithiasis, splenomegaly and increased osmotically
fragile in spherocytes. At present, the diagnosis of HS main-
ly relies on family history, clinical features, peripheral blood
smear results, and osmotic fragility tests (OFT) (1). In the
blood smears of HS patients, reticulocytes and spherocytes
may be present as spherical-shaped cells. HS is widespread
throughout the world, with a high prevalence in Northern
Europe and Northern America (2). There is no data on the
prevalence of HS in Turkish population.

HS is a genetic disorder in which both heredity and molec-
ular characteristics are heterogeneous. Genetic transmis-
sion is autosomal dominant (AD) trait in 75% of cases with
a de novo mutation (3). The pathogenic mutations ANK1
(ankyrin 1), SPTA1 (spectrin alpha chain), SPTB (spectrin
B chain), SLC4A1 (solute carrier family 4, anion exchanger,
member 1) and EPB42 (protein 4.2) genes are the major
causes of HS (4-6).The ANK1, SPTB, and SLC4A1 genes
are associated with AD traits, whereas SPTA1 and EPB42
genes are related to autosomal recessive traits (Table 1)
(5). The ANK1 gene variations are reportedly the most
common (~50%), followed by those in the SPTB (~20%) ,
SLC4A1 (15-20%), and SPTA1 (~5-10%) (7).

However, the mutation profile of HS children has not been
well defined in the Turkish population to date. In this study,
we identified the causative gene variants in a group of Turk-
ish children with hereditary spherocytosis.

MATERIAL and METHODS

In this retrospective study, eight patients with hereditary
spherocytosis were evaluated. All were under age 18 at
diagnosis and were followed between October 2020 to
September 2022 by the Pediatric Hematology Department
of Eskisehir City Hospital (Turkey). Patient data were ana-
lyzed retrospectively from patient files and the computer
information system. Data gathered included clinical mani-

Table 1: Main features of the genes encoding the red cell
membrane proteins.

Gene Protein Location Inheritance
SPTA1 alpha spectrin 1922-923 Recessive
SPTB beta spectrin  14923-g24.1 Dominant
ANK1 ankyrin 8p11.2 Dominant
SLC4A1 band 3 17921-g22 Dominant
EPB42 protein 4.2 15g915-g21 Recessive

ANK1: ankyrin 1, SPTA1: spectrin alpha chain, SPTB: spectrin B
chain, SLC4A1: solute carrier family 4, anion exchanger, member
1 and EPB42: protein 4.2

festation of patients at admission, sex and gender, family
history, hematologic and biochemical data, ultrosonography
findings and complications.

HS was diagnosed on the basis of clinical history, physi-
cal examination, and laboratory test results, including com-
plete blood count, blood smear, reticulocyte count, bilirubin
concentration, positive osmotic fragility test, and abdominal
ultrasonography. All children were diagnosed as HS; four
patients were male and four were female. Informed consent
was obtained from the parents of all patients. The study was
approved by the ethics committee of Eskisehir Osmangazi
Medical Faculty (Protocol number: 2022-227) in accord-
ance with the Declaration of Helsinki. All procedures were
performed according to approved guidelines.

Genomic DNA purified from the patients’ peripheral blood
was performed using the QlAamp DNA Blood Midi Kit (Qia-
gen, Hilden, Germany) according to the manufacturer’s
instructions. The genomic DNA was sequenced on the lllu-
mina NovaSeq Platform using the Agilent SureSelect V5 kit
(Agilent, Santa Clara, CA, USA) at a mean depth of 100x.
Raw data were analyzed with the “QIAGEN Clinical Insight
(QCI) Interpret”, aligning to the GRCh37/hg19 human
genome.

Variant frequencies were subjected to dbSNP (www.ncbi.
nim.nih.gov/snp), 1000 Genomes (http://browser.1000ge-
nomes.org) and the Aggregation Consortium (ExAC, http://
exac.broadinstitute.org). Polyphen-2, SIFT and Mutation-
Taster software programs were used for pathogenicity pre-
diction. Moreover, the identified variants were evaluated in
Human Gene Mutation Database and Clinvar (http://www.
ncbi.nim.nih.gov/ clinvar). In addition, the pathogenicity of all
variants was classified according to the American College
of Medical Genetics and Genomics (ACMG) guidelines (8).

Used SPSS 15.0 for statistical analysis. Descriptive statis-
tics (frequency, percentage distribution, mean, median etc.)
were used for statistical analysis.

RESULTS

Demographic, clinical, and laboratory characteristics of the
patient with hereditary spherocytosis are shown in Table 2.
The median age at diagnosis was 7.6 (4.80) years old, and
four out of eight (50%) patients were male. Only one patient
had a positive family history (1/8; 12,5%). There was jaun-
dice in seven patients and anemia in all patients. Only one
patient had splenomegaly on abdominal ultrasound.

The median red blood cell (RBC) count was 2.23 x 1012/L
and the median hemoglobin level was 8.57 g/dL. The medi-
an mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), and mean corpuscular hemoglobin
concentration (MCHC) were 81.57 fL (normal range: 80-95),
29.65 pg (normal range: 27-31), and 36.76 g/L (normal
range: 32-36), respectively. The median reticulocyte count
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was 8.73% (normal range: 0.5%—2.5%) and the total biliru-
bin concentration was 5.35 mg/dL (normal value: 0.2-0.8).
The mean lactate dehydrogenase (LDH) value was 485
units/L (normal range: 140-280). Peripheral blood smears
demonstrated spherocytes and anisocytosis in all patients
except one patient (P3). An increase in erythrocyte osmotic
fragility was observed in five of the patients (5/8; 67.5%).

The genetic result was not detected in two patients (2/8;
25%). In total, six different heterozygous new variants were
identified including ANK1 (three variants), SPTB (two vari-
ants) and SLC4A1 (one variant) genes (Table 3). Two novel
variants result in a premature terminator codon in the cod-
ing sequence of ANK1 (c.3022G>T and ¢.4022C>A) and
they have been suggested as deleterious. The other vari-

Table 2: The clinical and laboratory features of the Turkish children with HS.

Patients P1 P2 P3 P4 P5 P6 P7 P8
Gender F M M M M F F F
Age 6y 7y 15y 4y 3y 12y 12y 2y
Family history - - - - - - - +
Jaundice + + + + + + - +
Anemia + + + + + + + +
Splenomegaly - - + - - - - -
LAB TESTS

Rbc (x10'2/L) 1.96 1.92 2.48 1.8 2.16 3.2 2.4 1.94
Hemoglobin (g/dl) 7.6 8.4 9.5 8.2 7.3 10.4 7.8 9.4
MCV (fL) 72.8 80.2 82.5 70.6 89.4 94.4 91.5 71.2
MCH (pg) 235 30.6 29.4 28.7 34.0 32.7 27.8 30.5
MCHC (g/L) 35.5 37.4 37.0 36.3 35.8 36.6 38.2 37.3
Reticulocytes (%) 4.6 3.85 8.63 5.76 8.15 12.42 14.65 11.82
Total bilirubin (mg/dL) 5.8 4.0 3.9 4.2 4.8 9.8 5.6 4.7
LDH (U/L) 361 472 346 355 1400 256 308 389
Spherocytes on the peripheral blood smears + + - + + + + +
Increased Osmotic Fragility - + + NA + + + -

M: Male, F: Female, HS: Hereditary spherocytosis, LDH: Lactate dehydrogenase, MCH: Mean corpuscular hemoglobin, MCHC: Mean
corpuscular hemoglobin concentration, MCV: Mean corpuscular volume, RBC: red blood cell, NA: Not available, y: Year(s), +: Present,

—: Absent.

Table 3: Mutations analyzed by targeted exome sequencing in the children with HS.

Mutati

on

Patients Gene Exon cDNA Protein Type Novelty SIFT  Polyphen2 Mutationtaster ACMG
P1 ANK1 27 ¢.3022G>T p.Glu1008Ter nonsense Novel damaging - disease causing L|kely.
pathogenic
P2 ANK1 33 ¢.4022C>A p.Ser1341Ter nonsense Novel damaging - disease causing leely.
pathogenic
P3 SPTB 22 ¢.4550T>G p.Met1517Arg missense Novel damaging probaply disease causing pnggrtam
damaging Significance
P4 SPTB 13 ¢.2386C>T p.Arg796Cys missense Novel damaging probaply disease causing leely.
damaging pathogenic
P5 - - - - - - - - - -
P6 - - - - - - - - - -
. . probably . . Likely
P7 SLC4A1 13 ¢.1486T>C p.Trp496Arg missense Novel damaging . disease causing .
damaging pathogenic
P8 ANK1 17 ¢.1912C>T p.Pro605Ser missense Novel damaging probal?ly disease causing leely.
damaging pathogenic

ACMG: American College of Medical Genetics and Genomics, SIFT: Sorting Intolerant From Tolerant.
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ants in SPTB, SLC4A1 and ANK1 were missense mutations
that resulted in an amino acid change (Table 3). According
to the ACMG, all five detected novel variants were classified
as pathogenic, and one variant was rated as a variant of
unknown significance (VUS) (SPTB: ¢.4550T>G). None of
the detected variants have been previously reported in any
human gene mutation database. The details of the identi-
fied variants is given in Table 3. The mutation images of P2
(ANK1:c.4022C> A) and P3 (SPTB: ¢.4550T>G) patients
are given in Figure 1.

Hereditary spherocytosis (HS) is a hereditary hemolyt-
ic disease that is caused by encoding-gene mutations in
ANK1, SPTB, SLC4A1, EPB42, and SPTA1 genes (9). It
occurs with a higher incidence in the population of North-
ern Europe and Northern America (approximately 1:2000)
(10,11). Approximately 75% of HS cases can be inherited
as an autosomal dominant trait (12). HS caused by muta-
tions in ANK1, SPTB, and SLC4AT1 is inherited in an auto-
somal dominant manner, while the mutations in SPTA1 and
EPB42 is inherited in an autosomal recessive manner (9).
Genetic testing is critical both to confirm the diagnosis and
to provide genetic counseling. The phenotype of HS is het-
erogeneous, but typical symptoms include hemolysis, ane-
mia, jaundice, and splenomegaly. The diagnosis of HS is
based on having a family history, typical clinical features,
evaluation of biochemical markers of hemolysis, peripher-
al red blood cell morphology examination and a positive
erythrocyte osmotic fragility test (13). The advancement
of genetic molecular methods has recently allowed for the
definitive diagnosis of HS patients.

The application of next-generation sequencing (NGS)
has led to impressive progress in the diagnosis of genet-
ic diseases (14,15). NGS is an extremely important test in
the molecular diagnosis of HS in clinical practice, includ-
ing targeted exome sequencing (TES) and whole exome
sequencing (WES) (16). Previous studies have demonstrat-
ed the usefulness of the targeted NGS methods in investi-
gating the causal gene variants in patients with HS (17,18).
In the present study, we found six novel gene mutations in
children with HS. Targeted exome sequencing has identi-
fied 3 patients with an ANK1 gene mutation, two patients
with a SPTB gene mutation, and one patient with a SLC4A1
gene mutation. This study indicated that the most frequently
affected genes in Turkish children with HS were ANK1and
SPTB. This result is similar to previous results found in
American, European and Chinese populations (19-21). All
mutations are novel and unique, having not previously been
reported in a different population. We did not find any muta-
tions in the EPB42 and SPTA1 genes, which were thought
to be related to the sample size. Genetic studies on HS in
Turkey are very limited, and there are only descriptive stud-
ies including clinical pathological phenotypes (22, 23). To
our knowledge, this is the first report to describe the muta-
tional spectrum in Turkish children affected by HS.

The ANK1 gene encodes a protein called ankyrin-1, which is
found in the cytoplasmic membrane of red blood cells. This
protein interacts with transmembrane proteins to form the
membrane skeleton of cells (6,13). To date, more than 200
ANK1 gene mutations have been reported in HS patients.
The reported mutations included nonsense, missense, and
splicing mutations, small or gross deletions; and insertions
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Figure 1. The mutation images of P2 (ANK1:¢.4022C> A) and P3 (SPTB: ¢.4550T>@G) patients.
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(24).In this study, three novel mutations were identified in
ANK1, including two nonsense mutations (¢.3022G>T and
€.4022C>A) and one missense (c.1912C>T) mutation. They
were predicted as likely pathogenic by in silico protein pro-
grams. Based on the ACMG criteria, they were also catego-
rized as likely pathogenic (Table 3).

The SPTB gene, which encodes a- and 8 spectrin, is local-
ized on 14g23.3 and consists of 35 exons. These spectrin
proteins play a crucial role in the formation and stability of
the erythrocyte membrane (25). There are more than 40
reported mutations in the SPTB gene associated with HS
(26). The types of mutations include nonsense and mis-
sense mutations, splicing mutations, and small or gross
deletions, insertions or indels (27). In the present study,
we found two novel missense SPTB mutations (¢.4550T>G
and ¢.2386C>T) associated with HS. According to in silico
prediction tools, these novel variants were predicted as like-
ly pathogenic.

The SLC4A1 (solute carrier family 4, anion exchanger, mem-
ber 1) gene contains 20 exons and encodes both erythroid
and kidney isoforms of anion exchanger 1. The N-terminal
40kDa domain is located in the cytoplasm and functions as
a binding site for the red cytoskeleton through its interac-
tions with transmembrane proteins (28). The C-terminal
domain contains the binding sites for carbonic anhydrase
Il and is responsible for anion exchange. Mutations in the
SLC4A1 gene have been linked to HS, ovalocytosis, and
renal tubular acidosis (29). Currently, more than 70 path-
ogenic SLC4A1 gene mutations have been identified in
HS (30). Here, we identified a novel missense (SLC4A1:
€.1486T>C; p. Trp496Arg) mutation in a child with HS. This
variant is absent in the public databases.

Herediter spheroctosis is genetically and phenotypical-
ly highly heterogeneous. In a study from the Netherlands,
SPTA1, ANK1, and SPTB, EPB42 ranked as the top four
genes with identified variants in patients with HS, respec-
tively (31). However, SPTA1 and EPB42 gene variants
were not found in our cohort group.

Anemia with varying degrees of increased reticulocyte
count was detected in all of our HS cases. The fact that
75% of our patients had MCHC> 36.0 g/l indicates that this
parameter is an effective factor in the diagnosis of HS in our
population. Spherocytes were detected in peripheral blood
smears of 87.5% of the patients. In this study, the osmot-
ic fragility test was significant in 5 of 8 patients (67.5%).
A parental history of HS was reported in only one of the
patients with HS (12.5%). Among the 8 subjects, only one
had splenomegaly (12.5%, Table 2).

The observed severity of clinical and laboratory findings
was similar to the extent that they could not be classified
according to gene variants. Therefore, we could not estab-

lish a significant genotype-phenotype correlation. It was not
possible to find a clear correlation, probably due to the small
sample size in this study.

This study reported on eight Turkish children with suspect-
ed clinical features of HS and identified six novel gene var-
iants (3 novel in ANK1, 2 novel in SPTB, and 1 novel in
SLC4A1) by targeted exome sequencing. Our study is the
first to use the TES approach for the genetic diagnosis of
Turkish children with HS. We clarified the mutational spec-
trum in patients with HS: ANK1 and SPTB genes are the
most common causes of HS in Turkish children. Our study
also broadens the spectrum of ANK1 and SPTB mutations
and provides valuable information about the genotyping of
HS in Turkish children. Future studies in larger study groups
are needed to detect the mutational diversity in Turkish chil-
dren with HS.
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ABSTRACT

Aim: The standard treatment in differentiated thyroid cancer (DTC) is total thyroidectomy followed by
lifelong levothyroxine (LT4) replacement. However, what should be the level of exogenous LT4 and
Thyroid stimulating hormone (TSH) is still a matter of debate.

Material and Methods: 162 patients with a prospective diagnosis of non-metastatic DTC and 69 healthy
volunteers were included. DTC patients were divided into 3 groups according to their TSH level. If TSH is
less than 0.1plU/mL, between 0.11-0.49 plU/mL, 0.5-2ulU/mL, the groups were named as suppressed
thyrotropin, moderately suppressed thyrotropin and low-normal thyrotropin group, respectively.

Results: No statistical difference was observed between mean platelet volume (MPV), platelet distribution
width (PDW), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), lymphocyte/monocyte
ratio (LMR) when the DTC group and the healthy control group were compared. When the patients were
divided into 3 groups according to their TSH levels, only PDW levels were found to be higher in the
moderately suppressed group compared to the other groups (p <0.001). Besides, a positive correlation
was found between TSH levels and LMR (r=0.154, p=0.020), and T4 levels were negatively correlated
with LMR (r=-0.146, p=0.028). In the linear regression analysis, it was found that 1 unit increase in
duration of LT4 use increases MPV by 0.070 units (p=0.031), and 1 unit increase in TSH increases LMR
0.517 units (p=0.041). An increase of T3 by 1 unit reduces the NLR by 0.282 units (p=0.032).

Conclusion: In DTC patients, excessive LT4 dose for target TSH level may increase the risk of
inflammatory and cardiovascular disease as well as low dose. Each patient should be treated individually
and when making LT4 dose adjustment their age, comorbid diseases, and disease stage should be
taken into account. Long-term studies are needed to determine what the target TSH optimum value
should be.

Keywords: Mean platelet volime, Differantieted thyroid cancer, Platelet distrubition width

© 2022 Zonguldak Bulent Ecevit University, All rights reserved.
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0z
Amag: Diferansiye tiroid kanseri (DTK) standart tedavi total tiroidektomi ve sonrasinda émur boyu levotiroksin (LT4) replasmani yapilmasidir.
Fakat ekzojen LT4 ile TSH dilzeyinin ne olmasi gerektigi halen tartisma konusudur.

Gerec ve Yontemler: Prospekif non metastatik DTK tanisi olan 162 hasta ile 69 saglikh génlli alindi. DTK hastalari TSH seviyesine gére
3 gruba ayrildi. TSH: 0,1plU/mLden kiiguk ise suprese tirotropin TSH:0,11-0,49 plU/mLarasinda ise 1limli suprese tirotropin TSH :0,5- 2ulU/
mL arasinda dusik -normal tirotropin grubu olarak adlandiriidi.

Bulgular: DTK ve saglikl kontrol grubu arasinda ortalama trombosit volmu (OTV), trombosit dagilim genisligi (TDG), nétrofil/ lenfosit orani
(NLO), trombosit/ lenfosit orani (PLO), lenfosit/monosit orani agisindan istatistiksel fark saptanmadi.HastalarTSH dlzeyine gore 3 gruba
ayrilinca sadece PDW diizeyleri diger 3 gruba goére ihmli suprese grupta yiksek saptandi. (p <0,001).Ayrica TSH dizeyleri ile LMR arasinda
pozitif yonlu (r=0,154 p=0,020), sT4 dlzeyleri LMR ile negatif yénde dusik korelasyon saptanmistir. (r=-0,146 p=0,028 ) Lineer regresyon
analizinde LT4 kullanma siresinin 1 birim artmasi MPW’1 ortalama 0,070 birim (p=0,031), TSH’in 1 birim artmasi LMR'yi ortalama 0,517 birim
arttirmaktadir (p=0,041). T3'Un 1 birim artmasi NLR’I ortalama 0,282 birim azaltmaktadir (p=0,032).

Sonug: DTK hastalarinda hedef TSH duzeyi icin verilen LT4 dozunun fazla olmasi kadar, az olmasi da inflamatuar, kardiovaskuler hastalik
riski artirmaktadir. Her hasta bireysel ele alinip, yas, ek hastaliklari, hastalik evresi gibi durumlari g6z éntine alinarak LT4 doz ayarlamasi

yapilmalidir. Hedef TSH optimum degerinin ne olmasi gerektigi icin uzun sireli caligsmalara ihtiyag vardir.

Anahtar Sozciikler: Differansiye tiroid kanser, Ortalama platelet volimd, Ortalama platelet dagilimi

INTRODUCTION

Thyroid cancer is responsible for 1% of all malignancies.
Differentiated thyroid cancer (DTC) is composed of papillary
and follicular thyroid cancer. It generally has a good progno-
sis. Standard treatment is total thyroidectomy and/or cervi-
cal lymph node dissection and/or radioactive iodine ablation
(RAI) (1). The next treatment is the lifelong replacement
of levothyroxine (LT4) and suppression of TSH (Thyroid
Stimulating Hormone). The purpose of TSH suppression is
to prevent disease recurrence. Because TSH is a trophic
hormone, its high level stimulates the growth of thyroid fol-
licular cells. But it is not right to apply this suppression in
the same way in every patient. Patients should be classi-
fied as low-medium and high-risk, and the dose of the drug
should be titrated to suppress TSH levels according to the
risk group. Long-term, excessive suppression of TSH in the
non-high-risk patient group, even in the high-risk group in
some cases, is not recommended in recent years. Because
this condition has a negative effect on many systems, espe-
cially the cardiac system and skeletal system (2).

Mean platelet volume (MPV), platelet distribution width
(PDW) provide information about the morphology of the
peripheral platelet population as well as the platelet func-
tion. These two parameters are the indicatives of immature
platelets that are newly released from the bone marrow.
In other words, increased MPV and PDW indicate large
platelets. Large platelets are more metabolically active than
old-mature platelets. They produce a higher amount of pro-
thrombotic factors such as thromboxane A2 (3). Therefore,
MPV and PDW correlate with metabolic, cardiovascular,
inflammatory conditions, and even cancer prognosis (4).

Neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte
ratio (PLR), and lymphocyte/monocyte ratio (LMR) are the
indicators of the systemic inflammatory response (5). The

number of studies investigating these indicators in thyroid
diseases is few and the studies are contradictory (6,7).
It has been suggested that it can be used as a marker to
show the response of the tumor to treatment, the risk of
metastasis, and poor prognosis in many solid tumors. Apart
from malignancies, it provides information on the severity of
inflammation in diabetes, cardiovascular disease and auto-
immune diseases (8-10).

Our hypothesis is that MPV, PDW, NLR, PLR, and LMR
are high in DTC patients and this level is correlated with
the degree of suppression of TSH. No study has been con-
ducted regarding the association of these factors with the
degree of TSH suppression in DTC. In this study, we aimed
to determine whether there was a difference in MPV, PDW,
NLR, PLR, and LMR between the patients with non-meta-
static DTC in remission (with TSH levels between <0.01 and
2 plU/mL under LT4 treatment) and healthy controls, and
whether these parameters were related with the degree of
TSH suppression or not.

MATERIAL and METHODS

Study Design

This prospective study was approved by the Ethics Com-
mittee of Recep Tayyip Erdogan University Training and
Research Hospital with an Approval Number of 2021/07
(Approval Date: 07.01.2021). Written informed consent was
obtained from the all participants. All practices in this study
were made in accordance with the ethical standards of the
institutional and/or national research committee and the
1964 Declaration of Helsinki and its later revisions or com-
parable ethical standards.

In this cross-sectional study, patients aged 18-70 years who
were consequtively applied to, and diagnosed with DTC in
the Endocrinology Clinics of Recep Tayyip Erdogan Uni-
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versity Training and Research Hospital between January
2021 and June 2021, and healthy individuals who applied
to the clinics for any other reason and who did not have
any disease were included in the study. Inclusion criteria of
the patients were: 1) History of Total Thyroidectomy and/or
RAI 2) Having papillary or follicular cancer pathology 3) At
least 6 months of LT4 suppression. In addition, 1) Pregnant
patients and patients who were breastfeeding 2) Patients
with TSH >2 plU/mL 3) Patients who were diagnosed with
uncontrolled diabetes mellitus (patients who had been tak-
ing insulin, did have HbA1c of >7, or had microvascular and
macrovascular complications) 4) Patients with a history of
co-existent malignancy 5) Patients with autoimmune dis-
ease, coronary artery disease, history of cerebrovascular
disease, liver and kidney failure 7) Patients who had been
taking anti-platelet drugs 8) Patients with hematological
diseases 9) Patients with platelet count of <150000/mm?3
or >450000/mm?3, leukocyte count of <3000/mm? or >4500/
mm?, hemoglobin level of <13 g/dL and <14 g/dL for female
and male, respectively, were not included in the study.

Data Collection

Sociodemographic characteristics of the patients such as
age, sex, educational background, smoking status, date of
diagnosis, clinical features such as RAI, comorbidities, the
LT4 dose and duration of LT4 use were recorded.

Patients with DTC were defined as Group A, and healthy
controls as Group B. The patients in Group A were divided
into 3 groups according to their TSH levels and in accord-
ance with the recommendations of the ATA guideline. (11)
If TSH is less than 0.1 pylU/mL, it will be classified as sup-
pressed thyrotropin group (Group A1). If TSH is between
0.11-0.49 pIU/mL, it will be classified as a moderately sup-
pressed thyrotropin group (Group A2). If TSH is between
0.5 and 2 pylU/mL it will be classified as low-normal thyrotro-
pin group (Group A3). Normal reference ranges for TSH in
our hospital laboratory are between 0.35 and 4.94 ylU/mL.

Complete blood count was determined using the Sysmex
XN-1000 (Kobe, Japan) analyzer. The samples were tak-
en after 8 hours of fasting and between 8:30 and 9:30 in
the morning. The same standard blood tubes were used for
sampling and analyzed within 1 hour at the latest. NLR was
calculated by dividing the neutrophil count by the absolute
lymphocyte count, PLR was calculated by dividing the plate-
let count by the lymphocyte count, and LMR was calculated
by dividing the lymphocyte count by the monocyte count.
MPV and PDW are provided automatically.

Statistical Analysis

The data obtained from the research were analyzed in a
computer environment with the SPSS (Statistical Package
for Social Sciences) 18.0 packaged software. In descriptive
analyses, frequency data were presented as numbers (n)
and percent (%), and numerical data were shown using

meanzstandard deviation, median (minimum-maximum).
Chi-square (X?) test and Fisher's exact Chi-square test
were used when comparing categorical data. The Kolmog-
orov-Smirnov and Shapiro Wilk tests were used to test the
suitability of the numerical data for the normal distribution.
The Independent Samples T-test was used for the analy-
sis of normally distributed numerical data in two independ-
ent groups, and the Mann Whitney U test was used for the
analysis of data that were not normally distributed in two
independent groups. The Kruskal Wallis test was used to
compare the numerical data that was abnormally distributed
in more than two independent groups. Mann Whitney U test
was used in the post hoc analysis of the comparisons whose
Kruskal Wallis test was found to be significant and Dunn
Bonferoni correction was made. The correlation between
normally distributed numerical variables, and the relation-
ship between two non-normally distributed numerical vari-
ables were analyzed with Pearson correlation analysis and
Spearman Correlation analysis, respectively. Multivariate
linear regression analysis was used to determine the effects
of independent variables on hematological parameters. The
results were evaluated at the 95% confidence interval and
the significance level was p<0.05.

RESULTS

A total of 231 people, 162 patients with DTC and 69 healthy
controls, were included in the study. Age, sex, height,
weight, waist circumference, BMI, alcohol and cigarette
consumption were similar in Group A and B (p>0.05). There
was no statistical difference in MPV, PDW, NLR, PLR and
LMR between Group A and B (p>0.05). Among the hemo-
gram parameters, white blood cell (WBC), neutrophil and
monocyte counts were higher in Group A compared to B
(p=0.006, p=0,009, p=0.024, respectively). Although cal-
cium and phosphorus values were similar in both groups
(p>0.05), PTH levels were lower in group A (p=0.022)
(Table 1).

There was no statistical difference in MPV, NLR, PLR and
LMR values among Group A1, A2, A3, and B. Only PDW
levels were higher in group A2 comparing to Group A1,
A3, and B (p<0.001). In addition, the duration of LT4 use
was higher in Group A3 comparing to Group A1 (p= 0.001)
(Table 2).

A low positive correlation was found between TSH levels
and LMR (r= 0.154, p= 0.020). There was a positive corre-
lation between T4 levels and PDW or NLR, and a low neg-
ative correlation between fT4 and LMR (r=0.184, p=0.005;
r=0.150, p=0.024; r=-0.146, p=0.028; respectively) (Table 3).

An increase of 1 unit in duration of LT4 use increases MPV
by an average of 0,070 units (p=0,031). An increase of T3
by 1 unit reduces the NLR by an average of 0.282 units
(p=0.032). An increase in TSH by 1 unit increases the LMR
by an average of 0.517 units (p=0.041) (Table 4).
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Table 1: Sociodemographic, Clinical, Hormonal and Biochemical Characteristics of Patients with Differentiated Thyroid Cancer
and the Healthy Controls.

Group A Group B

Parameters DTC (n=162) Control (n=69) p-value
Age (years), mean+SD 51.29 +10.34 50.00 +9.31 0.373*
Sex, n(%) (Female/Male) 131/31 (80.90/19.10) 62/7 (89.90/10.10) 0.092**
Height (cm), median(min.-max.) 159.50 (143.00-186.00) 158.00 (143.00-189.00) 0.181***
Weight (kg), median(min.-max.) 81.00 (51.00-107.00) 77.00 (53.00-105.00) 0.057***
Waist Circumference (cm), mean+SD 103.53 = 12.20 100.23 + 13.90 0.072*
BMI (kg/m?), median(min.-max.) 32.26 (20.57-42.32) 30.81 (18.69-42.60) 0.185™**
Alcohol Consumption, n(%)

Present 4 (2.50) 0 (0.00) 0.300%***

Absent 158 (97.50) 69 (100.00) '
Cigarette Consumption, n(%)

Still Smoking 25 (15.40) 3 (4.30)

Quit Smoking 28 (17.30) 14 (20.30) 0.061**

Never Smoked 109 (67.30) 52 (75.40)

Hypoparathyroidism, n(%)
Present 9 (5.60) 0 (0.00) 0.061***
Absent 153 (94.40) 69 (100.00) '

DM, n(%)
Present 16 (9.90) 0 (0.00) 0.004***
Absent 146 (90.10) 69 (100.00) )

HT, n(%)

Present 51 (31.50) 15 (21.70)

Absent 111 (68.50) 54 (78.30) 0.134**
Calcium (mg/dL), median(min.-max.) 9.60 (8.00-10.70) 9.70 (8.50-10.50) 0.273***
Phosphorus (mg/dL), median(min.-max.) 3.70 (2.13-5.71) 3.56 (2.26-4.86) 0.089***
Free T3 (pg/ mL), mean+SD. 2.86 +0.47 2.71 +0.35 0.010*
Free T4(ng/dL), median(min.-max.) 1.14 (0.47-1.71) 0.97 (0.72-1.90) <0.001***
TSH (u1U/mL), median(min.-max.) 0.36 (0.01-2.00) 1.53 (0.27-2.89) <0.001***
PTH(pg/ mL), median(min.-max.) 55.35 (2.94-156.30) 65.70 (24.50-132.90) 0.022***
Anti -Tg (IU/mL), median(min.-max.) 3.00 (2.85-14.76) - -
Tg(ng/mL), median(min.-max.) 0.14 (0.10-1.31) - -
Duration of LT4 use (years), median(min.-max.) 6.00 (1.00-12.00) - -
LT4 dose (mcg/day), median(min.-max.) 125.00 (75.00-250.00) - -
RAI Treatment, n(%)

Present 107 (66.00) - )

Absent 55 (34.00) -

Hemoglobin (g/dL), median(min.-max.) 13.50 (12.00-16.90) 13.40 (12.00-16.30) 0.117**
Platelet count, median(min.-max.) 262,000(142,000-445,000) 272,000 (138,000-450,000) 0.520™**
WBC (/mm?) ,median(min.-max.) 6898.58 + 1497.34 6299.84 + 1374.27 0.006*
Lymphocyte (/mm?), median(min.-max.) 2373.95 +632.91 2301.69 £677.04 0.447*
Neutrophil (/mm3), median(min.-max.) 3735.00 (1830.00-7090.00) 3440.00 (1670.00-6430.00) 0.009***
Monocyte (/mm?), median(min.-max.) 430.00 (200.00-840.00) 370.00 (250.00-690.00) 0.024***
MPV (fL), median(min.-max.) 10.00 (8.30-19.40) 10.20 (8.30-12.40) 0.682***
PDW, median(min.-max.) 16.10 (15.40-16.80) 16.00 (15.50-17.10) 0.418***
NLR, median(min.-max.) 1.61 (0.66-6.58) 1.52 (0.54-3.73) 0.183***
PLR, median(min.-max.) 115.86 (51.46-279.87) 119.80 (62.84-270.21) 0.277***
LMR, median(min.-max.) 5.50 (2.30-11.54) 5.66 (3.02-11.81) 0.341***

*: Independent Sample’s T-Test, **: Pearson Chi-square Test, ***: Mann Whitney U Test, ****: Fisher’s Chi-square Test

BMI: Body mass index, sT3: free triiodothyronine, sT4: free thyroxine, TSH: Thyroid Stimulating Hormone, PTH: Parathoyroid hormone,
LT4: levothyroxine, RAI: Radioactive iodine, Tg: Thyroglobulin, Anti-Tg: Anti-Thyroglobulin, HT: Hypertension, DM: Diabetes Mellitus,
WBC: White Blood Cell, MPV: Mean Platelet Volume, PDW: Platelet Distribution Width, NLR: Neutrophil/Lymphocyte Ratio, PLR: Platelet/
Lymphocyte Ratio, LMR: Lymphocyte/Monocyte Ratio.
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Table 3: Correlation of MPW, PDW, NLR, PLR, LMR with Hormonal and Biochemical Data.

MPV PDW NLR PLR LMR

rvalue pvalue rvalue pvalue rvalue pvalue rvalue pvalue rvalue p value
TSH (ulU/mL) -0.039 0.557* -0.082 0.220* -0.059 0.376* 0.026 0.702* 0.154 0.020*
Free T4(ng/dL) 0.103 0.123* 0.184 0.005* 0.150 0.024* -0.016 0.816* -0.146  0.028*
Free T3 (pg/ mL) 0.025 0.709* 0.010 0.882*  -0.081 0.223* -0.095 0.154* -0.046 0.493*
Duration of LT4 use (years) 0.089 0.260* 0.064 0.416* 0.035 0.656* -0.021 0.789* 0.069 0.385~
LT4 dose (mcg/day) 0.046 0.564* 0.097 0.221* -0.012 0.877* -0.080 0.313* -0.071 0.367*
Hemoglobin (g/dL) 0.098 0.140* 0.305 <0.001* 0.116 0.081* -0.121 0.069* -0.126  0.058*
WBC (/mm?d) -0.009 0.889* -0.050 0.454* 0.229 <0.001* -0.251 <0.001* -0.001 0.984*
Lymphocyte (/mm?3) -0.044 0.510* -0.103 0.123* -0.573 <0.001* -0.695 <0.001* 0.549 <0.001**
Neutrophil (/mm3) 0.021 0.752* -0.043 0.520* 0.647 <0.001* 0.091 0.174* -0.274 <0.001*
Monocyte (/mmd) 0.063  0.344* 0.029 0.665* 0.141 0.034* -0.215 0.001* -0.509 <0.001*
MPV (fL) - - 0.481 <0.001* 0.082 0.219* -0.213 0.001* -0.101 0.129*
PDW 0.481 <0.001* - 0.066 0.321* -0.227 0.001* -0.116 0.081*
NLR 0.082 0.219* 0.066 0.321* - - 0.587 <0.001* -0.656 <0.001*
PLR -0.213 0.001* -0.227 0.001* 0.587 <0.001* - - -0.449 <0.001*
LMR -0.101  0.129* -0.116 0.081* -0.656 <0.001* -0.449 <0.001* - -

*: Spearman Correlation Test **: Pearson Correlation Test

sT3: free triiodothyronine, sT4: free thyroxine, TSH: Thyroid Stimulating Hormone, LT4: Levothyroxine, WBC: White Blood Cell, MPV:
Mean Platelet Volume, PDW: Platelet Distribution Width, NLR: Neutrophil/Lymphocyte Ratio, PLR: Platelet/Lymphocyte Ratio, LMR:

Lymphocyte/Monocyte Ratio

Table 4: Differences between MPV, NLR, and NLR and Independent Parameters in Patients with Differentiated Thyroid Cancer.

Unstandardized

Standardized

95.0%

Model Coefficients Coefficients t Sig. Confidence Interval for B
B Std. Error Beta Lower Bound Upper Bound
Duration of LT4 use (years)  0.070 0.032 0.176 2.174 0.031 0.00 0.133
MPV  TSH -0.288 0.166 -0.143 -1.734 0.085 -0.617 0.040
T3 0.013 0.203 0.005 0.062 0.950 -0.389 0.414
Duration of LT4 use (years) -0.013 0.021 -0.051 -0.627 0.531 -0.054 0.028
NLR TSH -0.076 0.107 -0.058 -0.707 0.481 -0.287 0.136
T3 -0.282 0.131 -0.179 -2.159 0.032 -0.540 -0.024
Duration of LT4 use (years)  0.019 0.048 0.032 0.391 0.696 -0.077 0.115
LMR TSH 0.517 0.251 0.170 2.061 0.041 0.022 1.012
T3 0.081 0.306 0.022 0.265 0.792 -0.524 0.686

*: Linear Regression Analysis

sT3: free triiodothyronine, TSH: Thyroid Stimulating Hormone, LT4: levothyroxine, MPV: Mean Platelet Volume, NLR: Neutrophil/

Lymphocyte Ratio, LMR: Lymphocyte/Monocyte Ratio

DISCUSSION

This is the first case-controlled study to compare the MPV,
PDW, NLR, PLR and LMR levels between non-metastatic
DTC patients in remission and healthy controls. MPV, NLR,
PLR, LMR were similar in Group A and B, or Group A1,
A2, A3 and B. WBC, neutrophil and monocyte counts were

higher in the Group A than in B. PDW levels were higher in
group A2 comparing group A1, A3, or B. The duration of LT4
use was higher in group A3 compared to A1. LMR was pos-
itively correlated with TSH but negatively with fT4. fT4 was
positively correlated with PDW or NLR. Duration of LT4 use
was a predictor for MPV, TSH for LMR. fT3 was a negative
predictor for NLR. In the literature, the results of studies on
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hematological parameters in patients with DTC have been
contradictory. Recently, the relationship between cancer
and chronic inflammation has been the focus of attention
for studies (12). MPV, PDW, NLR, PLR and LMR, which are
regarded as indicators of inflammation and obtained simply
by blood count, are widely used to predict the prognosis
of some types of solid cancer (nasopharynx, gastric...) (13,
14). There are studies that found that these markers can
predict tumor-node-metastasis (TNM) staging, response to
treatment, recurrence and poor prognosis in DTC (15-19).
There are also studies that did not detect this relationship
(20, 21) or could not comment (22). In some studies, it has
been suggested that the positive correlation with inflam-
matory hematological parameters might be applied to the
elderly population (>55 years) (16,17). In our study, we
think that there was no difference in MPV, PDW, NLR, PLR
and LMR levels in terms of showing inflammation, since all
patients were non-metastatic, in remission, and the age dis-
tribution of our patients was partially younger (< 55 years).
The age factor, which is also used in the TNM staging of
DTC, is also very important in determining the prognosis.
We think that different results can be found in studies con-
ducted with older patients with undiagnosed and untreated
or active thyroid cancer.

Thyroid hormones are very important in ensuring growth,
development, energy balance and physiology. The coag-
ulation-fibrinolytic system is very sensitive to thyroid func-
tion tests, and the effect of these tests on hematological
parameters has been the focus of studies (23). In a study
comparing the MPV levels of patients between hyperthyroid
period and then euthyroid status maintained with treatment,
a 16% decrease was found in MPV values.(24) Similarly,
in another study, decreased platelet count was found in
addition to increased MPV in hyperthyroidism (25). These
are studies conducted in patients with hyperthyroidism. As
is known in hypothyroidism, the atherosclerotic process is
accelerated. Moreover, subclinical hypothyroidism (normal
fT3 and fT4, and high TSH) has been reported to be an
independent risk factor for cardiovascular events. (26) MPV
values were found to be higher in patients with subclinical
hypothyroidism than in euthyroid patients (27). The phys-
iology of this situation has been explained as an increase
in hypercoagulability by increasing prothrombic factors
and decreasing anti-thrombotic factors. In other words,
an increase was detected in inflammatory hematological
parameters (especially in MPV) in both hyperthyroidism
and hypothyroidism. In this case, the question of whether
the increase and decrease of TSH (high-normal / low-nor-
mal) when TSH is within the normal reference ranges affect
these parameters comes to mind. Because in recent stud-
ies, it has been suggested that high-normal TSH values
also accelerate the atherosclerotic process, even when
they are within the normal reference ranges. There are two

important studies related to this. The first of these was in
Italy (TSH: 0.4-2.5 IU/mL in the normal reference range)
euthyroid patients were divided into 4 groups according to
their TSH levels, and their MPV values were compared, and
the highest MPV values were observed in patients with TSH
values in the highest range (28). In the other study, euthy-
roid cases in Korea were grouped retrospectively according
to TSH level, and similarly, they found an increase in MPV
values as TSH increased (29). In this study, when we divid-
ed the patients into 3 groups according to their TSH levels,
no difference was found between MPV, NLR, PLR and LMR
levels between groups and compared to healthy controls.
However, the weak positive correlation between TSH levels
and LMR in correlation analysis, and findings of liner regres-
sion (TSH as positive predictor for LMR, fT3 as negative
predictor for NLR) suggests that even if TSH is within the
normal range, the inflammation, and hence the risk of cardi-
ovascular disease, will increase as the TSH approaches the
upper limit. We found that there was no difference in MPV,
NLR, PLR and LMR level according to TSH subgroups.
Only PDW was higher in the moderately suppressed TSH
group compared to the other groups. Considering the pre-
vious inflammatory hematological parameters, PDW is the
least studied and the least known. In 2 studies analyzing
PDW values in DTC, it was shown as lower in patients
with DTC compared to the controls (20,21) PDW shows
the irregularity of the size of the platelets. In other words, it
is indicative of larger immature, enzymatically more active
platelets which may be a precursor of atherosclerosis by
predisposing to aggregation and adhesion. In this context,
our findings suggest the hypothesis. The possible clinical
significance of finding of the lower PDW in suppressed TSH
group than moderately suppressed TSH group should be
evaluated in further studies.

On the contrary of our hypothesis, TSH and LMR were pos-
itively correlated; fT3 and NLR were negatively correlated
with fT4 and LMR. Our findings suggest that both ends of
the TSH spectrum may increase the risk of inflammatory
status. In a retrospective study analyzing 58 cases with
DTC, those were grouped as euthyroid, overt hypothyroid
(before RAI), and subclinical hyperthyroid periods (22). They
found that MPV was higher in subclinical hyperthyroid group
comparing to others. The previous studies suggest that the
damage caused by unnecessarily long TSH suppression to
the sleep and nervous systems, especially to the cardiac
and skeletal systems have been the subject of discussion in
recent years. Long-term, excessive suppression of TSH is
no longer recommended in the non-high-risk patient group,
even in the high-risk group in some cases. Individual treat-
ment decisions should be made by considering the target
TSH value, age, disease stage and additional comorbidities
of each patient. As a result, it is still unclear what the optimal
level of TSH should be to ensure the patient’s quality of life,
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to maintain well-being and minimize cardiovascular risk and
other side effects in patients receiving LT4 therapy, espe-
cially in DTC patients.

Similar to our study, there are studies on thyroid cancer
and hematological parameters. However, while these stud-
ies mostly examine the relationship between cancer stage,
recurrence risk, prognosis and hematological parameters,
there are few studies on thyroid functions (16). Based on
the previous reports, we may propose that thyroid hor-
mone disorders cause an increase in cardiovascular risk
with increasing MPV, LNR and LMR, in hypothyroidism and
hyperthyroidism, and even in subclinical hypo- or hyperthy-
roidism. These findings support that inflammatory hemato-
logical parameters can be used as a valuable and practical
method in thyroid diseases. In addition, these parameters
are achievable, inexpensive, repeatable and are obtained
by a simple blood count.

Strength and Limitations

Given the reporting a single center experience, we included
a valuable number of patients with DTC. To our knowledge,
our study is the first to analyze inflammatory hematological
parameters in DTC according to TSH levels. The limitation
of this study is that it is cross-sectional. More precise results
can be obtained with the results of long-term follow-up of
the patients and multicenter studies.

In conclusion, although it seems that MPV, PDW, NLR, PLR
and LMR can be used to predict the prognosis of the dis-
ease in DTC patients, it is difficult to obtain a certain conclu-
sion with the current information. However, it is certain that
these inflammatory hematological parameters are easily
accessible, cost-effective and reproducible. To understand
the role of these parameters in the DTC, more long-term,
prospective and multicentered studies are needed.
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Amag: Langerhans hicreli histiositoz (LHH), tim organ ve sistemleri etkileyebilen ve cok gesitli klinik
bulgulara neden olabilen nadir bir hastaliktir. Tedavi ve prognoz organ tutulumu bdlgesine ve riskine gére
degiskenlik gosterir. Bu calismada, klinigimizde LHH tanisiyla takip edilen hastalari degerlendirmeyi
amagcladik.

Gerec ve Yontemler: Calismada Ocak 2000 ile Aralik 2019 arasinda LHH tanisi alan 24 hastanin
verileri geriye donuk olarak incelendi. Hastalar tani anindaki yas, cinsiyet, bagvuru semptomlari, organ
tutulumu, tedaviler, takip siresi ve tedavi yanitlari agisindan degerlendirildi.

Bulgular: Hastalarin ortalama tani yasi 4,7+4,6 (0,6-16,6) yil ve ortalama takip stresi 91,6+67,8 (12,1-
240) ay idi. Tani anindaki en sik gorilen bulgu cilt lezyonlari iken, en sik gérilen organ tutulumlari
kemik ve ciltti. Bunu sirasiyla hipofiz, karaciger, lenf nodu, akciger, dalak, periodontal bdlge, tiroid,
orbital bélge, mastoid, pankreas ve kemik iligi izledi. Hastalara risk gruplarina gére LHH-IIl calisma
protokolline uygun olarak tedavi uygulandi. Progresyon gosteren alti hastanin besine kladribin tedavisi,
bir hastaya hematopoetik kék hiicre nakli (HKHN) uygulandi ve hepsinde tam yanit elde edildi.

Sonug: LHH’de tutulan organ ve sistemlere, hastaligin yayginligina gére kemoterapi, radyoterapi ve
cerrahi tedavi secenekleri farkli kombinasyonlarda uygulanmaktadir. Yanitsizlik veya progresyon du-
rumlarinda bizim serimizde oldugu gibi kladribin ve HKHN tedavileri basarih bir sekilde uygulanmaktadir.

Anahtar Sézciikler: Langerhans hicreli histiositoz, Kladribin, Hematopoetik kok hiicre nakli

ABSTRACT

Aim: Langerhans cell histiocytosis (LCH) is a rare disease that can affect all organs and systems and
cause a wide variety of clinical findings. Treatment and prognosis vary according to site and risk of
organ involvement. In this study, we aimed to evaluate the patients who were followed up with diagnosis
of LCH in our clinic.

Material and Methods: In the study, data of 24 patients diagnosed with LCH between January 2000
and December 2019 were retrospectively analyzed. The patients were evaluated in terms of age at
diagnosis, gender, initial symptoms, organ involvements, treatments, follow-up period, and outcome.

Results: The mean age at diagnosis was 4.7+4.6 (0.6-16.6) years, and the mean follow-up time was
91.6+67.8 (12.1-240) months. While the most common symptom at the time of diagnosis was skin
lesions, the most common organ involvements were bone and skin. This was followed by the pituitary,
liver, lymph node, lung, spleen, periodontal region, thyroid, orbital region, mastoid, pancreas, and bone
marrow, respectively. Patients were treated in accordance with the LCH-IIl study protocol according to
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risk groups. Cladribine treatment was applied to five of the six patients who progressed, and hematopoietic stem cell transplantation (HSCT)
was applied to one patient, and complete response was obtained in all of them.

Conclusion: Depending on the organs and systems involved in LCH and the extent of the disease; chemotherapy, radiotherapy and surgical
treatment options are applied in different combinations. In cases of unresponsiveness or progression, cladribine and HSCT treatments are

successfully applied, as in our series.

Keywords: Langerhans cell histiocytosis, Cladribine, Hematopoietic stem cell transplantation

Langerhans hucreli histiositoz (LHH), monosit-makrofaj sis-
teminden koéken alan CD1a+/CD207+ dendritik hicrelerin
anormal oligoklonal proliferasyonunun ve cesitli doku ve
organlarda agiri birikiminin neden oldugu nadir bir hastalik-
tir (1,2). Cocuklarda yetiskinlerden daha yaygin olan LHH,
15 yasindan kug¢ulk 200.000 ¢cocuktan <1’ini etkiler (3,4). En
sik kemikler tutulmakla birlikte, cilt, lenf nodlari, karaciger,
dalak, akciger, merkezi sinir sistemi (MSS), hipofiz, tiroid
diger tutulum bolgeleridir. Klinik olarak tek organdan (tek
sistem) coklu organ (¢oklu sistem) tutulumuna kadar farkh
sekillerde ortaya cikabilir (5). Multisistemik LHH, organ tutu-
lumu ile iligkili, ates, sitopeni, deri ve kemik lezyonlari, len-
fadenopati ve hepatosplenomegali ile kendini gdsterir. Risk
organlar olan dalak, karaciger veya hematopoetik sistem
tutulumlu hastalik LHH’nin seyrini, tedavisini ve prognozunu
etkiler. Tedavide; cerrahi, birinci basamak kemoterapdtik
ajanlar ve radyoterapi kullanilabilecegi gibi; direncli ilerleyici
hastalik ve niukseden hastalarda ikinci basamak tedaviler
ve hematopoetik kdk hiuicre nakli (HKHN) gibi secenekler
de kullanilabilir. Tedavi se¢enekleri, hastaligin yayginligina
ve baslangic derecesine goére degisir. Hastalarda, hastalik
kendi kendini sinirlayabilecegi gibi hizla ilerleyerek 6lime
yol acabilir (6).

Bu calismada, akciger tutulumu gibi nadir goriilen prezan-
tasyonlardan sik gdrilen cilt bulgularina kadar pediatrik
onkoloji ve genel pediatri pratiginde karsilagilabilen LHH
hastaligindaki klinik deneyimimizi anlatmayi amagladik.

GEREC ve YONTEMLER

Ocak 2000 ile Aralik 2019 tarihleri arasinda Saglik Bilim-
leri Universitesi, Ankara Dr. Sami Ulus Kadin Dogum,
Cocuk Saghgi ve Hastaliklari Egitim ve Arastirma Hasta-
nesi, Cocuk Hematoloji ve Onkoloji Klinigi'nde LHH tanisi
alan, dizenli takiplerine gelen ve dosya bilgilerine ulasila-
bilen 28 hastadan 24’Unun verileri retrospektif olarak ince-
lendi. Calisma Helsinki Deklarasyon ilkelerine uygun olarak
yapildi. Hastanenin Klinik Arastirmalar Etik Kurulu calismayi
onayladi (Tarih:18.02.2021, Say1:2020-KAEK-141/107, No:
E-21/02-104). Tum katilimcilardan ve ebeveynlerinden bil-
gilendiriimis onam alindi. Hastalar tani yasi, cinsiyet, tani
bulgulari, organ tutulumu, aldigi tedaviler, takip siresi ve
tedavi sonuglari acisindan degerlendirildi.

Tek organ tutulumu olan hastalar tek sistem (SS) hastaligi,
coklu organ tutulumu olan hastalar ¢oklu sistem (MS) hasta-
lig1 olarak tanimlandi. Dalak, karaciger veya hematopoetik
sistem tutulumu riskli organ tutulumu olarak degerlendirildi.
Hastalarda riskli organ tutulumu (RO+/RO-) olup olmadigi
belirlendi. Hastalara Histiyosit Dernegi LHH-III calisma pro-
tokolline gore tedavileri verildi. Tedavi; cerrahi, kemoterapi,
radyoterapi veya tekrarlayan/direncli hastalikta ikinci kusak
kemoterapi ajanlarini ve HKHN'yi iceriyordu.

Genel sagkalimda (OS), tanidan son muayeneye kadar
gecen slre degerlendirilirken; progresyonsuz sagkalimda
(PFS), tanidan progresyona kadar gecen sure degerlendi-
rildi.

istatistiksel Analiz

Verilerin istatistiksel analizi SPSS 20.0 paket programinda
yapildi. Niteliksel veriler i¢in Ki-Kare testi, normal dagihm
gbstermeyen veriler icin Mann-Whitney-U testi kullanildi.
Takip suresi boyunca hastalarin sag kalim analizi i¢in Kap-
lan-Meier yontemi kullanildi. Analiz sonuclari nicel veriler
icin parametrik degiskenler ortalama =+ standart sapma
(minimum-maksimum), non-parametrik degiskenler ortanca
(minimum-maksimum), kategorik veriler ise frekans ve
ylzde olarak ifade edildi. p<0.05 degerleri istatistiksel ola-
rak anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen 24 LHH hastasinin 13’0 (%54,2)
erkek ve 11’i (%45,8) kizdi. Ortalama tani yasi 4,7+4,6
(0,6-16,6) yil, ortalama takip slresi 91,6+67,8 (12,1-240)
aydi. Tani aninda en sik gérulen bulgu cilt lezyonlar (11/24;
%45,8) iken, bunu sislik (7/24; %29,2), poliuri/polidipsi
(5/24; %20,8), kulak akintisi/otit (4/24; %16,7), agn (3/24;
%12,5) ve solunum sikintisi (2/24; %8,3) izledi. Cilt lezyon-
lari olarak siklikla dékuntl veya ertpsiyon goéruldid. Histo-
patolojik tani yerleri on (%42) cilt, alti (%25) kemik, dort
(%17) lenf nodu, iki (%8) akciger dokusu, bir (%4) tiroid ve
bir (%4) yumusak doku idi. Ancak radyolojik gértntileme
(réntgen, kemik survey, ultrasonografi, bilgisayarli tomog-
rafi, pozitron emisyon tomografisi veya manyetik rezonans
gbrunttleme) ve kemik iligi aspirasyonu ile birlikte degerlen-
dirildiginde en sik gérilen organ tutulumlari kemik ve ciltti.
Bunu sirasiyla hipofiz, karaciger, lenf nodu, akciger, dalak,
periodontal bélge, tiroid, orbital bélge, mastoid, pankreas ve
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kemik iligi izledi. Bes (%20.8) hastada diyabetes insipidus
(Di) saptandi. Sekiz (%33,3) hastada tek sistem (SS) tutu-
lumu, 8 (%33,3) hastada riskli organ tutulumsuz (MS/RO-)
ve 8 (%33,3) hastada riskli organ tutulumlu (MS/RO+) mul-
tisistem hastalik saptandi. Hastalarin demografik 6zellikleri,

Tablo 1: Hastalarin demografik 6zellikleri, bagvuru semptomlari,
organ tutulum bélgeleri ve uygulanan tedaviler.

Demografik ve Klinik Bulgular n(%)
Cinsiyet

Erkek 13 (54,2)
Kiz 11(45,8)
Basvuru Semptomlari

Cilt lezyonlari 11(45,8)
Sislik 7(29,2)
Politri/polidipsi 5(20,8)
Kulak akintisi/otit 4(16,7)
Agri 3(12,5)
Solunum sikintisi 2(8,3)
Organ Tutulum Bélgeleri

Kemik 12(50,0)
Cilt 10(41,6)
Hipofiz 5(20,8)
Karaciger 4(16,6)
Lenf nodu 4(16,6)
Akciger 2(8,3)
Dalak 2(8,3)
Periodontal bdlge 1(4,1)
Tiroid 1(4,1)
Orbital bélge 1(4,1)
Mastoid 1(4,1)
Pankreas 1(4,1)
Kemik iligi 1(4,1)
Uygulanan Tedaviler

Tedavisiz izlem 3(12,5)
Kemoterapi 19 (79,1)
Radyoterapi 1(4,1)

Kemoterapi+Radyoterapi 1(4,1)

bagsvuru semptomlari ve organ tutulum bdélgeleri Tablo 1’de
gosterilmistir. Kemik tutulumu ve akciger tutulumu olan LHH
hastalarinin radyolojik gériinttleri Sekil 1’de sunulmustur.

Hastalar organ tutulumu ve risk gruplarina gére LHH-III
calisma protokolu ile tedavi edildi. Sadece kemik tutulumu
olan ve kemik lezyonunun total eksizyonu ile kir olan U¢
(%12,5) hasta tedavisiz izlenirken, ondokuz (%79,1) hasta
kemoterapi, bir (%4,1) hasta radyoterapi, bir (%4,1) hasta
da kemoterapi+radyoterapi aldi (Tablo 1). Akciger tutulumu
olan iki hastaya akciger kama rezeksiyonunun yani sira
kemoterapi verildi. Diyabetes insipidusu olan bes hasta
desmopressin tedavisi aldi. Tedavinin birinci asamasinda
prednizon, vinblastin + metotreksat/merkaptopulrin kombi-
nasyonu ve rekirren/progresif LHH’de ikinci kusak kemo-
terapi ajani kladribin (2-klorodeoksiadenozin (2-CdA)) ve
HKHN kullanildi. Relaps-refrakter seyreden alti hastanin
besine kladribin tedavisi, intravendz olarak 5 mg/m2/gin,
ardisik 5 gun boyunca, 3-4 hafta arayla dort kir verildi.
Kemik iligi tutulumlu (MS/RO+) bir hastaya ise HKHN uygu-
landi.

Tek sistem tutulumlu iki hastada, MS/RO negatif iki has-
tada ve MS/RO pozitif iki hastada olmak Uzere alti hastada
(%25) rekirrens/progresyon izlendi. Sistem ve risk organ
tutulumu ile progresyon gésterme acisindan gruplar ara-
sinda anlamli fark saptanmadi (p=1,000) (Tablo 2). Ayrica
rekirrens/progresyon gosteren ve géstermeyen hastalar
karsilastiriidiginda cinsiyet ve tani yasi agisindan istatis-
tiksel olarak anlamli fark yoktu (sirasiyla p:0,813; p:0,161)
(Tablo 3). Rekiirrens/progresyon bélgesi, ¢ hastada kemik,
iki hastada cilt ve bir hastada kemik iligi idi. Kemik iligi tutu-
lumu olan bir hastaya HKHN yapildi. Bu hastalarin besine
kladribin tedavisi uygulandi ve hepsinde tam yanit alindi.

Tablo 2: Hastalarin, sistem ve risk organ tutulumu ile
progresyon gdsterme acisindan karsilastiriimasi.

Rekiirrens/progresyon
Sistem tutulumu, n(%)
Var (n=6) Yok (n=18)
Tek sistem 2 (33,3) 6 (33,3)
MS/RO-* 2(33,3) 6 (33,3)
MS/RO+** 2(33,3) 6 (33,3)

*Riskli organ tutulumsuz multisistem, **Riskli organ tutulumlu
multisistem

Tablo 3: Rekirrens/progresyon gdsteren ve gostermeyen hastalarin cinsiyet ve tani yasi agisindan karsilastiriimasi.

Cinsiyet ve yasa gore Rekiirrens/progresyon Rekiirrens/progresyon
regresyon/progresyon gobsteren hastalar (n=6) gbstermeyen hastalar (n=18) P
Cinsiyet, n(%)
Kiz 3 (50) 8 (44,5) 0,813
Erkek 3 (50) 10 (55,5)
Tani yasi (ay), medyan (alt-Gst sinir) 15 (6-187) 37 (6-198) 0,161
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Sekil 1: A) Parietal kemikte
litik lezyonu olan LHH
hastasinin yan kafa grafisi.
B) Spontan pnémotoraks
ile bagvuran, bilateral
g6gUs tupd takilan, akciger
tutulumlu LHH hastasinin
On-arka akciger grafisi.
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Sekil 2: Hastalarin progresyonsuz izlem suresi.

Hastalarda kladribine bagli toksisite gelismedi. Hastalarin
ortalama progresyonsuz izlem stresi 79,7+71,7 (3-240,5)
ay idi. Takip suresi boyunca 6len hasta olmadi (PFS: %75,
0S: %100) (Sekil 2).

TARTISMA

Langerhans hicreli histiositoz, tim organ ve sistemleri etki-
leyebilen ve c¢ok cesitli klinik bulgulara neden olabilen nadir
bir hastaliktir (3). Hastalarda, etkilenen organ sayisi veya
karaciger, dalak ve hematopoetik sistem olarak tanimlanan
risk organlarinin tutulumuna gére prognoz degiskenlik gds-
terir (7). Hastalarin %80’inde en sik tutulum kemikte goru-
IUr ve buna bagl agn ve sislik semptomlarina rastlanir (8).
Bunu sirasiyla cilt (%30-60), hipofiz bezi (%15-30), karaci-
ger (%16), kemik iligi (%15), dalak (%14) ve lenf digim-

leri (%13) izlemektedir (5, 9-16). Calismamizda literatirle
uyumlu olarak en fazla etkilenen organlar kemik, cilt ve
hipofizdi. Bu tutulumlara bagli hastalarin tani anindaki en
sik semptomlari, cilt lezyonlari, sislik ve politri/polidipsi idi.
Langerhans hiicreli histiositozlu hastalarda tiroid, pankreas
ve bobrek tutulumu gibi nadir tutulumlarin bulundugu yapi-
lan calismalarda goésterilmistir (17,18). Bizim ¢alismamizda
da nadir etkilenen organlar olan tiroid ve pankreas tutulumu
birer hastada saptandi.

izole akciger tutulumu, LHH’li cocuklarin %7’inden azini
etkilemekle beraber, tutulum genellikle multisistem hastali-
ginin bir pargasi olarak ortaya ¢ikar (19,20). Odame ve ark.
nin yaptiklari calismada, 178 LHH hastasinin verileri ince-
lenmis ve multisistem tutulumlu 40 hastanin 13’lnun pulmo-
ner LHH oldugu ayrica hastalarin bazilarinin respiratuvar
semptom gdstermedigi igin tanida zorlanildig bildirilmistir
(20). Bizim ¢alismamizda ise, akciger tutulumu olan MS/RO
pozitif 2 hasta spontan pnémotoraks bulgulariyla basvurdu
ve hizlica tani ald1.

Cocuklarda kulak ve temporal kemik tutulumlu LHH kulak
akintisi semptomu ile ortaya cikabilir. Literatirde bu tutu-
lumun %14-61 arasinda oldugu bildirilmistir (21,22).
Calismamizda, kulak akintisi; cilt lezyonlari, sislik, politri/
polidipsiden sonra dérdincu siklikta gérilen semptomdu.
Diyabetes insipidusa neden olan hipofiz tutulumu (%15-30),
MSS tutulumlu LHH’nin en yaygin seklidir. Hastalarda sik-
Iikla izole DI veya diger organ tutulumlariyla birlikte olabilir
(23,24). Calismamizda ikisi izole, ikisi cilt, biri tiroid tutu-
lumlu 5 DI’li hastamiz vardi.

Risk organlardan olan karaciger veya dalagin tutulumu,
LHH’li ¢ocuklarda hepatosplenomegali ile sonuclanabilir
(2). Bizim calismamizda da MS/RO pozitif olan sekiz hasta-
nin; dérdiinde karaciger, ikisinde dalak, birinde karaciger ve
dalak, birinde karaciger ve kemik iligi tutulumu vardi.
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Langerhans hucreli histiositozda énemli bir prognostik fak-
tor olan kemik iligi tutulumu, hematopoetik sistemde sitope-
nilere neden olabilir (14,25). Calismamizda MS/RO pozitif
olan 1 hastanin takibinin onikinci ayinda hastaligi progrese
olup kemik iligi tutulumu oldu ve sitopenisi gelisti.

Tedavi, hastaligin tutulum bdlgesine ve risk organ tutulu-
muna baghdir. Lokal tutulumlu kemik lezyonlarinda cer-
rahi klretaj tedavi igin yeterli olabilirken, coklu sistem
hastaliginda kemoterapi ve radyoterapi kombinasyonlari
kullanilabilir. Tuysuz ve ark., LHH'de 25 yillik tek merkez
deneyimlerini paylastiklarn calismalarinda, unifokal kemik
lezyonu olan 22 LHH’li hastanin 16’sinin cerrahi kiretaj/
eksizyon ile tedavi edildigini bildirmislerdir (26). Benzer
olarak calismamizda, diger organ tutulumlariyla beraber
kemik tutulumu olan 12 hastadan, sadece kemik tutulumu
olan U¢ hasta, lezyonlu bdlgenin eksizyonu ile basarili bir
sekilde kir oldu. Histiosit Dernegi LHH-III protokoliinde,
genellikle tedavinin ilk asamasinda prednizon, vinblastin +
metotreksat/merkaptopurin kombinasyonu baglangi¢ veya
idame tedavisi olarak uygulanir (27,28). Yagci ve ark., 217
LHH hastasini degerlendirdikleri calismalarinda; tedavide
cerrahi, kemoterapi ve radyoterapiyi tek basina veya kom-
binasyon halinde kullandiklarini, prednizon ve vinblastinin
en yaygin kullandiklari kemoterapi rejimi oldugunu, hasta-
lardaki OS oranin %84 oldugunu belirtmislerdir (25). Bizim
calismamizda da kombinasyon tedavisi alan hastalarimiz
tedaviye iyi yanit vererek PFS orani %75, OS orani %100
saptanmistir.

Bir nikleozid analogu olan kladribin, yanit vermeyen veya
tekrarlayan hastalikta ikinci basamak kurtarma tedavisi ola-
rak basariyla kullanilabilir (29). Weitzman ve ark. baslangi¢
tedavisine yanit vermeyen LHH’li hastalari, 2-6 kir kladribin
ile tedaviden sonra yanit ve sagkalim acisindan degerlen-
dirmisler ve riskli organ tutulumsuz multisistemik hastaligi
olan veya multifokal kemik hastaligi olan vakalarda, klad-
ribin tedavisine ylUksek yanit oldugunu bulmuslardir (29).
Calismamizda, direngli/ilerleyici multisistemik hastaligi olan
bes hastaya kladribin tedavisi uygulanarak, bir hastaya ise
HKHN uygulanarak kir saglandi.

Literatirde, gocuklarda dusuk riskli LHH’nin genel sagka-
limi %99 olarak tahmin edilmektedir, ancak yuksek riskli
LHH icin bu oran %80 civarindadir ve yuksek niks olasiligi
vardir (30). Calismamizda progresif hastaligi olan tum has-
talarda tam yanit alindi ve takip suresinde niks gézlenmedi
(PFS: %75, OS: %100).

Pediatrik onkologlar, ¢ocuk doktorlari ve diger uzmanlar,
zamaninda tani koymak, uygun tedavi ve en iyi sonuclari
saglamak icin LHH’nin farkh prezantasyonlarini bilmeli ve
hastaligi akilda tutmalidir. Calismamizdaki hasta serisi cok
blyik olmamasina ragmen 6zellikli bir hasta grubu oldugu
icin literatire katki saglayacaktir. Sonug olarak; bu ¢calisma

ile, hastaligin semptomlarinin heterojenligini vurgulamay!,
yOnetim ve tedavi seceneklerini sunmayi ve saglk calisan-
larinin klinik stphelerini artirmayr amacladik.
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Corresponding Author ABSTRACT

Erol Aktung Aim: Fibromyalgia syndrome is a common musculoskeletal disorder, characterized by chronic
E-mail widespread pain, multiple tender points, joint stiffness, and systemic symptoms without any underlying
aktunc.erol@gmail.com organic disease. The initial aim of the present study was to determine the vitamin D levels in patients

with fibromyalgia and compare these values to those found in healthy subjects. Then, correlations
between functional status, clinical severity of the disease, and vitamin D levels were assessed.

Material and Methods: This case-control study included 137 female fibromyalgia patients and 109
healthy female counterparts. The severity of pain was assessed by a visual analogue scale and the
functional impact was evaluated through the Fibromyalgia Impact Questionnaire in the patient group.
Vitamin D levels were compared between groups, and the correlation between vitamin D levels and
questionnaire scores was determined.

Received Results: Vitamin D and parathormone levels did not differ significantly between groups (p=0.858,
06.04.2022 p=0.790 respectively). The mean Fibromyalgia Impact Questionnaire scores and the medians for the
Revision visual analogue scale did not differ significantly among vitamin D deficient, insufficient, and sufficient
12.09.2022 patients (p=0.548 , p=0.952 respectively). In addition, no significant correlation between vitamin D
Accepted levels and the Fibromyalgia Impact Questionnaire score was found(Spearman’s rho=0.056, p=0.513).

03.10.2022 Conclusion: This study did not show any significant differences between the vitamin D levels of

fibromyalgia patients and those of healthy subjects. Further, in fibromyalgia patients, there was no
correlation between vitamin D levels and functional status or disease severity.

Keywords: Fibromyalgia, Vitamin D levels, Fibromyalgia impact questionnaire
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Amag: Fibromiyalji sendromu, yaygin agri, cok sayida hassas nokta, eklemlerde katilik ve herhangi bir
organik bozukluga baglanamayan sistemik semptomlarla karakterize, sik gorilen bir kas iskelet sistemi
bozuklugudur. Bu calismayi yapmaktaki baslangic amacimiz, fibromiyalji hastalarinda D vitamini
dizeylerini belirlemek ve saglkli bireylerdeki ile karsilastirmakti. Sonrasinda fonksiyonel durum ve
hastalik siddeti ile D vitamin duzeyleri arasindaki bagintiyi degerlendirdik.

Gere¢ ve Yontemler: Bu vaka-kontrol ¢alismasinda, 137 kadin fibromiyalji hastasi ve 109 saglikli
kadin birey karsilastirildi. Hasta grubunda agdr siddetini degerlendirmek icin gérsel analog skala ve
This work s lcensed by fonksiyonel durumu degerlendirmek icin “Fibromiyalji etki anketi” kullanildi. Her iki gruba ait D vitamini
“Creative Commons Attribution- dizeyleri karsilastirildi. Fibromiyaljili hastalarda D vitamini diizeyleri ile “Fibromiyalji etki anketi” skoru
NonCommercial-4.0 International (CC)”. . o o e

arasindaki baginti degerlendirildi.
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Bulgular: Gruplar arasinda D vitamini ve parathormon duzeyleri bakimindan anlamli derecede fark yoktu(Sirasiyla p=0.858 , p=0.790).
Hastalarda, ortalama “Fibromiyalji etki anketi” skoru ve ortanca goérsel analog skala degeri, D vitamini diizeyinin eksik, yetersiz veya yeterli
olmasi durumuna bagli olarak anlamli derecede bir degisim gostermedi(Sirasiyla p=0.548 , p=0.952). D vitamini diizeyleri ile “Fibromiyalji
etki anketi” skoru arasinda anlamli bir iliski izlenmedi(Spearman’s rho=0.056, p=0.513).

Sonug: Bu calismada fibromiyaljili hastalar ile saglikh bireyler arasinda D vitamini dlzeyleri bakimindan anlamh bir fark gérilmedi.
Fibromiyalji hastalarinda D vitamini dlizeyleri ile fonksiyonel durum ve hastalik siddeti arasinda anlamli bir baginti yoktu.

Anahtar Sozciikler: Fibromiyalji, D vitamin diizeyi, Fibromiyalji etki anketi

INTRODUCTION

Fibromyalgia syndrome (FMS) is a common musculoskele-
tal disorder hallmarked by widespread pain, multiple tender
points, joint stiffness, and systemic symptoms without any
underlying disease (1). Mood disorders, fatigue, cognitive
dysfunction, and insomnia are among the systemic symp-
toms associated with FMS (1). In the general population,
the prevalence of FMS is estimated to be around 2% (2),
with women nine times more prone to developing FMS than
men (3). The etiology and pathogenesis of FMS, as well as
the cause of the associated widespread pain, has not been
determined (4). However, neuroendocrine and autonomic
dysfunction, in addition to central pain and mechanisms of
central sensitization, are among the factors thought to be
linked to the emergence of pain in FMS (4). Environmental
and genetic factors also play roles in the etiopathogenesis.

Vitamin D is an essential steroid prohormone, responsible
for the utilization of dietary calcium (5). Deficiency of vitamin
D negatively affects calcium and phosphorus metabolism,
osteoblastic activity, ossification of bone matrix, bone turno-
ver, and bone mineral density (5).

Inadequate vitamin D synthesis caused by inadequate sun
expore as a result of, for example, working indoors, exten-
sive clothing, and geographical disadvantages, is the prin-
cipal reason for the worldwide pandemic of hypovitaminosis
D. Many types of cancer, chronic pain, autoimmune diseas-
es, hypertension, and growth and developmental delays in
children have been shown to be related to hypovitaminosis
D (6,7).

The association between low levels of vitamin D and non-
specific musculoskeletal pain, including FMS, is controver-
sial. Several studies have reported a positive association,
while others have found none (6,8-12). As indicated in var-
ious studies, patients with FMS are significantly and neg-
atively affected by deterioration of functional status and
quality of life (13,14). The latter reductions are generally
attributed to fatigue, sleep disorders, and psychiatric signs
that are frequently associated with widespread pain. These
common signs and symptoms negatively affect the daily
activities of patients. A review of the literature also supports
relationships between vitamin D deficiency and quality of

life, anxiety levels, sleep disorders, and depression-related
issues in FMS patients (11,15,16).

The initial aim of the present study was to determine the
vitamin D levels in patients with FMS and compare these
values to those found in healthy subjects. Then, correlations
between functional status, clinical severity of disease, and
vitamin D levels were assessed.

MATERIAL and METHODS

This case-control study included a group of female FMS
patients (n=137) diagnosed according to the 1990 American
College of Rheumatology (ACR) critera (17) at the outpatient
clinic of the Physical Therapy and Rehabilitation Department
and an age matched female healthy control group (n=109).
The study was approved by the local ethical committee for
human research (Date: 02/05/2012, number: 2012/10-5),
and all of the participants gave informed consent.

The demographic characteristics, past medical histories,
and current use of medications in the subjects were ques-
tioned. Serum biochemistry values, including vitamin D and
parathormone levels, were evaluated. Patients that had any
diseases or that were on medications that affect vitamin D
metabolism (e.g., metabolic bone diseases, chronic liver
and kidney diseases, surgical interventions of the gastroin-
testinal tract, malabsorption syndromes, tuberculosis, and
the use of antituberculosis or anticonvulsant drugs) were
excluded from the study.

Information about age, body mass index [BMI = Weight (kg)
/ Height? (m)], marital status, child bearing status, level of
education, occupation, and duration of daily sun exposure
were recorded both for the case and control group subjects.
A visual analogue scale (VAS) from 0 to 10 cm was utilized
for assessment of the severity of pain in the FMS patients.
The functional impact and severity of the FMS was evaluat-
ed through the Fibromyalgia Impact Questionnaire (FIQ), a
tool that is valid and reliable for use in Turkish patients (18).
The FIQ was developed by Burchardt et al. for assessment
of the quality of life and functional status of FMS patients.
The FIQ includes 10 questions with subheadings inquir-
ing about physical functioning, the impact of pain on the
patient’s work status (e.g., missed days of work and diffi-
culty in working), the severity of the pain, morning fatigue,
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stiffness, anxiety, depression, and well-being over the past
week. The maximum possible score, including all subhead-
ings, is 100. Moderately affected FMS patients will score
50, whereas severely affected patients will score =70 (19).

Vitamin D levels were measured by high performance lig-
uid chromatography using a Zivak HPLC system (Gebze,
Turkey). Vitamin D levels are considered to be deficient if
<20 ng/ml, insufficient if 20.1-29.9 ng/ml, and sufficient if
=30 ng/ml (20). Parathormone levels were measured by a
chemiluminescence technique using Immulite 2000 (Diag-
nostic Products Corp., LA, USA). The normal reference
range for parathormone levels is 16-87 ug/L.

Statistical Analysis

Statistical analysis was performed using SPSS 20.0 (SPSS
Inc.; Chicago, IL, USA). The continuous variables are pre-
sented as mean and standard deviation. The normality of
the distribution for continuous variables was checked by
Shapiro-Wilk’s test. The normally distributed continuous
variables among groups were compared by student t and
ANOVA tests, otherwise Mann Whitney-U and Kruskall—
Wallis analysis of variance were utilized. Categorical vari-
ables are presented as frequency and percent . Chi square

test with yate’s correction and Pearson’s chi-square test
were used to compare groups for categorical variables.
As the parametric test assumptions are violated with FIQ
scores and vitamin D levels, Spearman’s test was used to
determine correlations between these values. P values less
than 0.05 were deemed to be statistically significant.

RESULTS

The present study consisted of a case group of 137 female
patients with FMS and 109 healthy female control counter-
parts. The study and control groups were comparable with
regards to mean age, BMI, child bearing status, marital
status, educational status, occupation, and duration of sun
exposure (Table 1).

The mean values for vitamin D and parathormone levels
were not significantly different between the groups (Table
2) (p=0.858 , p=0.790 respectively). The study and con-
trol groups were also comparable with regards to having
deficient, insufficient, or sufficient vitamin D levels (Table
3) (p=0.480). The mean FIQ scores and median VAS val-
ues were not significantly different among vitamin D defi-
cient, insufficient, or sufficient subjects (Table 4) (p=0.548 ,

Table 1: Comparison of the demographical characteristics of the study and control group subjects.

Study group (n=137) Control group (n=109) p
(Mean+SD) 42.7+11.4 45.3+11.9
Age 0.058*
Median (Min-Max) 42 (16-72) 47 (19-69)
) (Mean+SD) 27.8+5.6 28.2+5.9
Body mass index ) ) 0.578*
Median (Min-Max) 27.50 (18.10-55.47) 26.80 (16.80-44.10)
) Married 118 (86.1) 96 (88.1)
Marital status n (%) - 0.400**
Single 9 (13.9) 3(11.9)
Child bearing status Median (Min-Max) 2 (0-7) 2 (0-6) 0.316**
. Primary school 66 (48.2) 59 (54.1)
E‘(’;")am"a' Statlus "~ Gollege degree 48 (35.0) 35 (32.1) 0.626*
Higher education 3 (16.8) 5(13.8)
Employed 31.4 23.9
Occupation n (%) Poy 43 ( ) 26 ( ) 0.122**
Unemployed 94 (68.6) 83 (76.1)
Duration of sun (MeaniSD) 117.3£99.0 103.8+94 1 0.163*

exposure (minutes) Median (Min-Max)

120.00 (5.00-480.00)

60.00 (5.00-480.00)

*Mann-Whitney U test, **Pearson’s chi-square test

Table 2: Comparison of the study groups regarding vitamin D and parathormone levels.

Study group (n=137) Control group (n=109) p*
Vitamin D (ng/ml) i )
Median (Vin-Mex) 20.8 (4.6-59.0) 21.0 (4.0-44.6) 0.858
Parathormone (pg/mi) 62.0 (12.8-141.0) 62.0 (12.8-198.0) 0.790

Median (Min-Max)

* Mann-Whitney U test
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p=0.952 respectively). Variations in the FIQ score were not
correlated with deficient, insufficient, or sufficient vitamin D
levels in patients (Spearman’s rho=0.056, p=0.513).

DISCUSSION

In the present study, we aimed to determine the vitamin D
levels of patients diagnosed with FMS according to 1990
ACR criteria and to disclose any correlation between the
degree of functional deterioration and the severity of the
FMS in cases with lower vitamin D levels. This study failed
to show significant differences between the vitamin D lev-
els in FMS patients and healthy controls. We also failed to
show correlations between vitamin D levels and the func-
tional status and disease severity in FMS patients. In addi-
tion, the results of the two groups were similar in terms of
parathormone levels.

FMS causes both physical and psychological impairment
and affects the quality of life in patients (13). Quality of life is
worsened by the frequently encountered concomitant prob-
lems in FMS, such as headaches, sleep disorders, anxie-
ty, and depressive disorders, in addition to the widespread
musculoskeletal pain itself. Likewise, defficiency of vitamin
D has been acknowledged as a precipitator of both physical
and psychological disorders and a contributor to deteriora-
tion of the quality of life of FMS patients in recent years. In
some trials, the ameliorative effect of vitamin D supplemen-
tation on diffuse musculoskeletal pain and quality of life was
evident, and those results were consistent with previous
studies (21, 22).

Because there are vitamin D receptors in various body tis-
sues apart from the musculoskeletal system, this vitamin
is suggested to have an important role in the normal func-

Table 3: Comparison of the study groups regarding vitamin D
levels.

Vitamin D Stu:y(go;oup Cont;c:[ygroup N
Deficient 70 (51) 53 (49)

Insufficient 40 (29) 39 (36) 0.480
Sufficient 27 (20) 17 (16)

Total 137 (100) 109 (100)

* Pearson’s chi-square test

tioning of many organ systems (5). For this reason, various
studies appraising the contribution of vitamin D deficiency
to autoimmune disorders, cardiovascular disorders, depres-
sion, sleep disorders, diabetes, various types of cancers,
and chronic nonspesific musculoskeletal pain have been
carried out and are still under way (23, 24).

Although vitamin D has been suggested to cause pain
through inflammatory cytokine synthesis, its exact role in
the emergence of pain in many chronic painful conditions,
other than osteomalasia, is yet to be explained in detail (10,
23). Vitamin D deficiency can cause chronic pain and can
complicate diagnosis of widespread chronic painful condi-
tions, including FMS. At the same time, chronic widespread
pain has been shown to be more frequently associated with
low levels of vitamin D than other rheumatologic conditions
(6, 25, 26). Although there are a number of studies evalu-
ating the relation between vitamin D levels and FMS, their
results are contraversial. Some indicate a positive associa-
tion (6,12,14,15,27,28), whereas others have found no rela-
tionship at all (8,11,29,30,31).

Okumus et al. and Ulusoy et al. evaluated and compared
the vitamin D status in FMS patients and healthy control
subjects; neither reported a significant difference between
the patients and controls (11, 32). Heidari et al. indicated
a positive association of vitamin D deficiency with nonspe-
cific skeletal pain, especially in female patients, but not in
patients with FMS (33). Our results are in accordance with
these findings as we did not observe significant differenc-
es between the vitamin D levels in FMS patients and their
healthy counterparts. Likewise, we did not find a correlation
between vitamin D levels and theseverity of pain in FMS
patients. Moreover, the vitamin D sufficient, insufficient, and
deficient subgroups among the FMS patients did not shown
significant differences in the severity of pain as a function
of the vitamin D level. Our results are also consistent with
those of de Rezende et al. and Ozcan et al. (9, 12).

However, some studies in the literature suggest a significant
corelation between the levels of vitamin D and the severity
of pain in FMS patients (11, 15). In short, the findings in
the literature regarding the relationship between vitamin D
levels and the severity of pain are highly contraversial. The
proposition of vitamin D deficiency or insufficiency caus-
ing or aggravating musculoskeletal pain requires proof,

Table 4: Comparison of the mean Fibromyalgia Impact Questionnaire score and the median visual analogue scale value in

fibromyalgia patients with respect to vitamin D levels.

Vitamin D Deficient Insufficient Sufficient p
(Mean+SD) 52.6+11.6 54.2+14.3 54.3+13.9

FlQt - - 0.548*
Median (Min-Max) 51.9 (33.7-87.3) 55.1 (14.4-89.4) 55.5 (15.4-76.3)

VASt Median (Min-Max) 7 (3-10) 7 (3-9) 6 (3-10) 0. 952**

tFibromyalgia Impact Questionnaire score, 1Visual analogue scale value, *Kruskall-Wallis analysis of variance, ** Pearson’s chi-square test
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such as an alleviation or elimination of musculoskeletal
pain through vitamin D supplementation in patients. As the
results vary greatly among studies, a presumed relation
between the levels of vitamin D and musculoskeletal pain
is hard to simply reject or accept. Some studies on patients
with chronic pain suggest that lower vitamin D levels con-
tribute to enhanced central sensitivity; pain processing was
especially enhanced following mechanical stimulation (34).
In a study comprising 174 patients with chronic pain by von
Kanel et al., the lower vitamin D levels were found to be
correlated with the severity, but not the extensiveness, of
pain (34).

A report highlighting the positive effect s of vitamin D sup-
plementation on pain and the quality of life in patients with
diffuse musculoskeletal pain is consistently supported
by previous studies (21, 22). In the present study of 137
patients with FMS, no correlation was observed between
vitamin D levels and FIQ scores for disease severity and
degree of functional impairment. Moreover, the FMS
patients’ FIQ scores did not differ significantly regardless
of whether the patient was vitamin D deficient, insufficient,
or sufficient.

Although Armstrong et al. showed a significant relationship
between lower vitamin D levels and anxiety or depression,
they failed to disclose any relation between vitamin D levels
and FIQ scores in FMS patients (15). In a study investigat-
ing the relationship between serotonin and vitamin D levels
and disease severity in patients with fibromiyalgia, no signif-
icant relationship was found between vitamin D and disease
severity,but serotonin levels were found to be statistically
significantly lower in the severe disease group(35). Oku-
mus et al., in their study on 40 FMS patients and 40 healthy
controls, observed that the patient group was significantly
overweight and physically more inactive than the control
group. In addition, lower levels of vitamin D in the patient
group were found to be associated with a negative effect on
FIQ-ADL scores. Lower FIQ-ADL scores were suggested to
reflect the level of impairment in daily activities and quality
of life in the patient group (11). There was also a study on
42 patients of FMS that depicted the positive effect of oral
vitamin D replacement therapy for 20 weeks on functional
capacity (22). In the present study, the levels of vitamin D
were not found to be significantly different in FMS patients
compared to the control group, and vitamin D did not have
any significant impact on the functional status or disease
severity. Although there are plenty of studies in literature
evaluating the relation between vitamin D levels and FMS,
their results are highly contraversial. While numerous stud-
ies have reported vitamin D levels to be normal in FMS
patients, there are also studies finding lower vitamin D
levels. Lower levels of vitamin D may cause chronic pain,
adding confusion to a definitive diagnosis in patients with
chronic widespread painful conditions, including FMS.

In conclusion, vitamin D levels do not differ significantly
between FMS patients and healthy control subjects. More-
over, there is not asignificant correlation between vitamin D
levels and the intensity of pain or disease severity in FMS.
Further studies are warranted in order to establish a firm
bais for an evidence based approach to vitamin D defficien-
cy in FMS patients.
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Bu makaleye yapilacak atif: Senkdy E ve ark. Aksiyal spondiloartrit hastalarinda vitamin B12 ve folik asit seviyelerinin hastalik aktivitesi ile iligkisi:
Retrospektif bir ¢alisma. Med ] West Black Sea. 2022;6(3):323-328.

Sorumlu Yazar Oz

Emre enkéy Amag: B12 vitamini ve folik asit eksikliklerinin, homosistein dizeyini artirdiklari, ayrica tam olarak
E-posta aciklanamayan mekanizmalarla inflamasyona katkida bulunduklari ve kandaki duizeylerinin akut
emresenkoy@hotmail.com faz reaktanlarina benzer sekilde degisiklik gosterdigi bildirilmistir. Bu retrospektif ¢alismada aksiyal

spondilartrit (akSpA) hastalarinda vitamin B12 ve folik asit diizeyleri ile hastalik aktivitesi ve akut faz
yanitlari arasindaki iliski arastiriimigtir.

Gerec¢ ve Yontemler: Calismaya ASAS/EULAR 2009 siniflama kriterlerine goére akSpA tanisi almis
hastalar alindi. Hastalarin demografik verileri, akut faz yanitlari, BASDAI degerleri, vitamin B12, folik
asit duizeyleri poliklinik elektronik kayit sisteminden elde edildi. Hastalar vitamin B12 diizeyleri 350 pg/
ml alti ve 350 pg/ml Usti olarak iki gruba ayrildi. Gruplarin karsilastiriimasinda kategorik veriler ki-kare
testi, sayisal veriler bagimsiz 6rneklem t-testi, korelasyon analizi pearson korelasyon analizi ile yapildi.

Gelis Tarihi Bulgular: Toplam 178 akSpA hastasinin 103’0 (%57.86) kadin ve 75’i erkek idi. Hastalarin ortalama

27.04.2022 yas, vitamin B12 ve folik asit dizeyleri sirasiyla 43.18+11.20, 365.05+144.79 pg/ml ve 8.8+6.75 ng/ml

Revizyon Tarihi idi. Vitamin B12 diizeyi yiksek ve diislk olan gruplar arasinda; yas, cinsiyet, vitamin B12, folik asit, akut

13.08.2022 faz yanitlari ve hastalik aktivitesi acgilarindan istatistiksel olarak anlamh fark yoktu (p> 0.05). Yapilan
. pearson korelasyon analizinde vitamin B12 ile hastalik aktivitesi arasinda zayif bir korelasyon vardi

Kabul Tarihi (p=0.032).

24.08.2022

Sonugc: Bu calismada akSpA hastalarinda vitamin B12 duzeyleri ile hastalik aktivitesi arasinda negatif
yonla bir korelasyonun oldugu, ayrica folik asit diizeyleri ile hastalik aktivitesi arasinda bir iliski olmadigi
gosterilmigtir.

Anahtar Soézciikler: Aksiyal spondiloartrit, Vitamin B12, Folik asit, BASDAI

ABSTRACT

Aim: It has been reported that vitamin B12 and folic acid deficiencies increase the level of homocysteine,
also contribute to inflammation by unexplained mechanisms, and their blood levels vary similarly to
acute phase reactants. In this retrospective study, the relationship between vitamin B12 and folic acid
levels, disease activity and acute phase responses in patients with axial spondylarthritis (axSpA) was

investigated.

Material and Methods: Patients diagnosed with axSpA according to the ASAS/EULAR 2009
?‘;eﬂ%:fﬁi%‘@ﬁ;ff;ﬁ:&:ff\al"n‘l}" classification criteria were included in the study. Demographic data, acute phase responses, BASDAI
neﬁms]anm}m S values, vitamin B12, folic acid levels of the patients were obtained from the outpatient electronic
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recording system. Patients were divided into two groups as vitamin B12 levels below and above 350pg/ml. In the comparison of the groups,
categorical data were made by chi-square test, numerical data were made by independent sample t-test, and correlation analysis was

performed by Pearson correlation analysis.

Results: 103 (57.86%) of a total of 178 axSpA patients were female and 75 were male. The mean age, vitamin B12 level and folic acid level
of the patients were 43.18+11.20, 365.05+144.79 pg/ml and 8.8+6.75ng/ml, respectively. There was no statistically significant difference
between the groups with high and low vitamin B12 levels in terms of age, gender, vitamin B12, folic acid, acute phase responses and disease
activity (p> 0.05). In the pearson correlation analysis, there was a weak correlation between vitamin B12 and disease activity (p=0.032).

Conclusion: In this study, it was shown that there is a negative correlation between vitamin B12 levels and disease activity in axSpA
patients, and there is no relationship between folic acid levels and disease activity.

Keywords: Axial spondyloarthropathy, Vitamin B12, Folic acid, BASDAI

Aksiyal spondiloartritler (akSpA) spinal inflamasyon, spinal
rijidite ve periferal artrit ile karakterize kronik, immunite iligkili
bir hastalik grubudur. AkSpA tedavi edilmedigi takdirde fonk-
siyonel kapasitede belirgin kayba neden olarak hayat kali-
tesini disUrmekte, kisi ve toplum Gzerinde sosyo-ekonomik
olarak yuk olusturmaktadir (1, 2). Bath Ankylosing Spondyli-
tis Disease Activity Index (BASDAI), C-reaktif protein (CRP)
ve eritrosit sedimantasyon hizi (ESH) bu hastalik grubunda
hastalik aktivitesinin degerlendiriimesi icin siklikla kullanilan
parametrelerdir (2, 3).

B12 vitamini suda eriyen bir vitamin olup, intestinal sistemde
intrinsik faktére baglanarak emilime ugrar. Baslca balik,
kirmizi et, sakatatlarda bulunup gida takviyeleri icerisinde
de bolca kullaniimaktadir. B12 vitamini nérolojik fonksiyon-
lar, kirmizi kan hicrelerinin tretimi ve DNA sentezinde kritik
bir role sahiptir (4).

B9 vitamini olarak adlandirilan folik asit ise, niikleik asitlerin,
amino asitlerin ve proteinlerin sentezine katilan suda ¢6zu-
nlr bir maddedir. Folik asit, B12 ve B6 vitaminlerine benzer
sekilde, MTHFR geni ile iligkili olan homosistein (Hcy)
metabolizmasinda yer alir (5). B12 vitamini gibi folik asit de
vicutta Uretilmez, insan bagirsak florasi tarafindan sentez-
lenebilmekte veya takviye yoluyla geleneksel beslenme
yontemleri ve guclendirilmis diyetten alinabilmektedir (6).

Hem B12 vitamini, hem de folik asit eksikliklerinin Hcy
diizeylerini artirdigi bilinmektedir. insan viicudunda, Hey’nin
yaklasik %50’si metionin olusturmak tzere tekrar metillenir
ve bu iglem bir folat koenzimini gerektirir. Bu nedenle, folik
asit eksikligi Hey birikmesine neden olabilir (7).

Hcy metionine dénlstaralirken, N-5-metil tetrahidrofo-
lat formundaki folat, B12 vitamini ile uyum icinde metionin
sentaz tarafindan katalize edilen tekrar metilasyonda bir
metil grubunu Hcy’ye verir (8). YlUksek Hcy’li hastalarda,
normal Hcy degerine sahip hastalara kiyasla daha dusuik
B12 vitamini seviyeleri bulunmustur (9).

Yapilan son calismalarda B12 vitamini ve folik asit eksik-
liklerinin Hcy duzeylerini artirarak inflamasyona katkida
bulunduklari, ayrica henlz net olarak bilinmeyen bazi

mekanizmalarla akut faz reaktanlarina benzer sekilde
dizeylerinin degisiklik gosterdigi bildirilmistir (10). AkSpA
hastalarinda vitamin B12 ve folik asit dlzeylerinin hasta-
lik aktivitesi ve inflamasyonla iligkileri hakkinda yeterli veri
bulunmamaktadir. Ayrica inflamasyonla olan iligkileri ve lite-
ratirde bu konuda yeterli bilgi bulunmamasi nedeniyle bu
calismada akSpA hastalarinda hastalik aktivitesinin vitamin
B12 ve folik asit dizeyleriyle iligkili olup olmadiginin arasti-
rilmasi amagclanmistir.

GEREC ve YONTEMLER

Erciyes Universitesi Klinik Arastirmalar Etik Kurulu
onayi alindiktan sonra (karar no:2021/766, karar onay
tarihi:24.112021) Erciyes Universitesi Tip Fakiltesi, Fiziksel
Tip ve Rehabilitasyon AD/ Romatoloji BD Romatoloji polik-
liniginde, 2009 yili ASAS (Assessment of Spondyloarthritis
International Society) kriterlerine gére tani konulmus, akSpA
tanisi ile takipli verilerine ulasilan 178 hasta ¢alismaya dahil
edildi. Calisma retrospektif olarak tasarlandi.

Calismaya alinan akSpA hastalarinin verilerine dosya tara-
mas! ve anamnez bilgileri ile ulasildi. Hastalar ¢alismaya
dahil edilirken homojenite olusturabilmek i¢in konvansiyo-
nel tedavi alanlar veya biyolojik ajan tedavisi baglanmadan
onceki degerleri ve verileri kullanildi. Retrospektif olarak
hasta dosyalarinda kayith BASDAI degerleri, hastane
bilgi kayit sistemi Gizerinden ayni déneme ait B12 vitamin
dlzeyleri, folik asit diizeyleri, CRP ve ESH degerleri alindi.
Noérolojik hastaligr olan, renal ve kardiovaskuler hastaligi
bulunanlar ile son 1 ay igerisinde enfeksiyon gecirenler
calismaya alinmadi. Ayrica metotreksat, sulfasalazalin ve
leflunomid kullanim 6ykusu olanlar ¢alisma disi birakildi.

Laboratuvar referans degerleri olarak B12 vitamini icin
197-771 pg/ml, folik asit icin 3.89-26.8 ng/ml, CRP igin
0-5 mg/l, ESH icin 3-20 mm/h araligi idi. Hastalik aktivi-
tesi deg@erlendirilirken hasta ve hekim odakli bir test olan
BASDAI (Dusuk hastalik aktivitesi icin <4 ve orta-yluksek
hastalik aktivitesi icin 4 ve Ustl degerler) kullanildi. Dinya
Saghk Orgiti (DSO) vitamin B12 eksikligi icin 200 pg/ml
seviyesini Onerse de bazi arastirmacilar bu seviyenin disuk
oldugunu ifade etmektedirler (11). Bu nedenle veri analizi
yaplilirken vitamin B12 duzeyleri 350 pg/ml altinda olanlar
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Grup 1, 350 pg/ml ve Ustlinde olanlar Grup 2 olarak ikiye
ayrildi ve bu sekilde analiz edildi.

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS Statistics 22(IBM Statis-
tical Package for Social Sciences Statistics; Armonk, NY,
ABD) programi kullanildi. Grafikler icin TURCOSA (Turcosa
Analytics Ltd Co, Turkey, www.turcosa.com.tr) istatistik
yazilimindan yararlanildi. Verilerin normal dagihp dagiima-
digina Shapiro-Wilk normallik testi ile bakildi. Korelasyon
analizi icin Pearson testi kullanildi. Veriler arasinda istatis-
tiksel olarak iliski olup olmadigina Student-t testi ile bakild.
Sayisal degiskenler igin tanimlayici istatistikler ortalama +
standart sapma olarak ifade edilirken, katagorik degisken-
ler icin olanlar sayi ve ylzde olarak ifade edildi. Kategorik
verilerin kargilastiriimasi icin ki-kare testi kullanildi. p<0.05
istatistiksel olarak anlaml kabul edildi.

BULGULAR

Calismaya toplam 178 akSpA hastasi alindi. Hastalarin
103’0 (%57.86) kadin ve 75’i (%42.13) erkekti. Hastala-
rin yas ortalamasi 43.18+11.20, ortalama folik asit sevi-
yeleri 8.8+6.75 ng/ml, ortalama vitamin B12 seviyesi
365,05+144.79 pg/ml idi. Ayrica ortalama CRP degerleri
7.77£12.79 mg/l, ortalama ESH degerleri 13.85+10.87
mm/h ve ortalama BASDAI skorlari 3.34+0.96 idi (Tablo 1).

Calismaya alinan 76 hastanin CRP degeri, 59 hastanin
ise ESH degerleri referans degerlerine gére daha yuksekti.
Hastalarin 48’inde (%26.96) BASDAI degerlerine gdre orta
ve ylksek hastalik aktivitesi, 130’unda (%73.03) duisik
hastalik aktivitesi g6zlenmekte idi.

Yapilan gruplar arasi incelemede; vitamin B12 duzeyleri
350 pg/ml altinda olanlarla (Grup 1) 350 pg/ml ve Ustliinde
olanlar (Grup 2) arasinda yas (p=0.515), cinsiyet (p=0.581),
ESH (p=0.607), CRP (p=0.341) ve BASDAI (p=0.785)
degiskenleri acisindan istatistiksel olarak anlamli bir farkli-
lik yoktu (Tablo 2).

Yapilan korelasyon analizine gore folik asit seviyeleriile CRP
skorlar (p=0.323, r=-0.0745), folik asit ile BASDAI skorlari
(p=0.511, r=-0.0496), folik asit seviyeleri ile ESH (p=0.719,
r=-0.0272) arasinda istatistiksel olarak anlamli korelasyon
tespit edilmedi. Vitamin B12 duzeyleri ile CRP (p=0.863,
r=-0.0133), vitamin B12 ile ESH (p=0.691, r=-0.03) arasinda
istatistiksel olarak anlamli iligki saptanmadi. Ancak serum
vitamin B12 duizeyleri ve BASDAI skorlari arasinda zayif da
olsa negatif korelasyon bulunmaktaydi (p=0.032 r=-0.1609)
(Tablo 3; Sekil 1 A-F).

TARTISMA

Calismamiza akSpA tanili 178 hasta dahil edilmis olup
serum vitamin B12 ve folik asit dlzeylerinin serum akuf
faz reaktanlan ve hastalik aktivite skorlari ile olan iligkisi

degerlendirilmistir. Vitamin B12 diizeyleri dlsuk ve ylksek
olan gruplar arasinda yas, cinsiyet, vitamin B12, folik asit,
CRP, ESH ve BASDAI skorlari agisindan anlamli fark yok idi
(p>0.05). Ayrica vitamin B12 ile BASDAI skorlari arasinda
zay|f bir korelasyon oldugu tespit edildi (p=0.032 r=-0.1609).
Calismamiz yaptigimiz literatir taramasina gére akSpA
hastalik aktivitesi ile vitamin B12 ve folik asit arasindaki ilis-
kiyi degerlendiren ilk calismadir.

Tablo 1: Demografik ve klinik veriler

Parametreler®
Yas (Yil)
Vitamin B12 (pg/ml)
Folik asit (ng/ml)

Sonug (n=178)
43.18 + 11.20 (18-68)
365.05 + 144.79 (122-1529)
8.84 + 6.75 (2.04-88)

CRP (mg/L) 7.77 £12.59 (0.14-122)
ESH (mm/h) 13.85 + 10.87 (2-56)
BASDAI 3.34 +0.96 (1.8-6.2)

*Parametreler ortalama + standart sapma (minimum-maksimum)
degerler olarak verilmistir.

CRP: C-Reaktif Protein, ESH: Eritrosit Sedimantasyon Hizi,
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index (Bath
ankilozan spondilit hastalik aktivite indeksi).

Tablo 2: Grup 1 ve Grup 2 verilerinin karsilastirma tablosu

Grup 2
. Grup 1 (n=93) (n=85)

Parametreler’ 51> <350 pg/ml  B122350 P

pg/mi

42,61 +
Yas (Y1l +SD) 43.70 + 11.76 050 0.515
Cinsiyet, K 52 (50.5)? 51 (495¢ | o
n (%) E 41 (54.7) 34 (453
ESH (mmv/h) 13.45:10.63  14.29+11.18 0.607
CRP (mg/L) 6.91 9.01 8.72 £15.60 0.341
BASDAI 3.3 +0.99 3231094 0785

Bir satirdaki ayni kiiclk harfler gruplar arasinda istatistiksel olarak
anlamli olmayan farklari gosterir. *Parametreler ortalama + standart
sapma veya n (%) olarak verilmistir.

CRP: C-Reaktif Protein, ESH: Eritrosit Sedimantasyon Hizi,
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index (Bath
ankilozan spondilit hastalik aktivite indeksi), K: Kadin, E: Erkek,
SD: Standart deviasyon.

Tablo 3: Klinik verilerin korelasyonu

Parametre BASDAI CRP ESH
L p=0.032 p=0.860 p=0.691
Vitamin B12 -\ _ (1609  r=00133  r=-0.0300

o p=0.511 p=0.323 p=0.711
Folik Asit r=-0.0496  r=-0.0745  r=-0.0272

CRP: C-Reaktif Protein, ESH: Eritrosit Sedimantasyon Hizi,
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index (Bath
ankilozan spondilit hastalik aktivite indeksi).
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Sekil 1: A-F) Vitamin B12 ve folik asit seviyelerinin BASDAI, CRP ve ESH ile iligkisi

Spondiloartritler (SpA), aksiyal iskelet tutulumu, HLA-B27
antijeni ile birlikteligi, periferik eklemlerin tipik tutulumu
(asimetrik oligoartrit, entezit, daktilit) gibi benzer klinik ve
genetik o6zelliklere sahip bir hastalik ailesini kapsayan
bir terimdir. Akut Uveit, psoriazis ve inflamatuar bagirsak
hastaligi gibi yaygin kas-iskelet disi belirtiler ile seyreden
kronik inflamatuar bir hastalik grubundan olusmaktadir
(12). Kronik inflamatuar romatizmal hastaliklarda vitamin
B12, folik asit ve D vitamini eksikliklerinin sik¢ca géruldigu
bilinmektedir (13, 14). Ozellikle romatizmal hastaliklarin

tedavisi sirasinda kullanilan metotreksat, silfasalazin gibi
ilaclarla birlikte profilaktik folik asit veriimedigi takdirde folik
asit seviyeleri belirgin olarak azalmaktadir (6). Yetersiz alim,
atrofik gastrit, kronik gastrit, malabsorbsiyon sendromlari ve
gecirilen bagirsak cerrahilerine bagli vitamin B12 eksiklikleri
cok sik gorilmektedir (15). Psoriazis tanili hastalarla yapi-
lan calismalarda folik asit eksikliklerine bagh Hcy dizey-
lerindeki artisin hastalik aktivitesini artirdigi ile ilgili veriler
bulunmaktadir (16). Ayni zamanda inflamatuar bagirsak
hastaligi olan kisilerde folik asit takviyesinin hastalik akti-
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vitesini azaltabilecegdi, bu nedenle bu tir 6zel hasta grup-
larinda folik asit takviyesi yapiimasi Gzerinde durulmustur
(5). Folik asitin 6zellikle hangi diuzeyde eksikliginin Hey'yi
artirdigi veya inflamasyona katki sundugu ile ilgili yeterli veri
bulunmamaktadir. Mevcut ¢calismamizda folik asit seviyeleri
ile akut faz reaktanlari ve hastalik aktivite skorlari arasin-
daki iliski degerlendirildi ancak istatistiksel olarak anlamli bir
iliski tespit edilemedi.

Vitamin B12 de folik asit gibi suda eriyen bir vitamin olup
eksikligi ile romatizmal hastaliklar arasindaki iligki Gizerinde
durulmustur. Brazelli ile ark.nin psériazis tanili hastalarda
yapmis olduklari bir calismada dustk vitamin B12 duzeyleri
ve Hcy dizeyleri arasinda belirgin bir iliski oldugu saptan-
mis, ayrica yuksek hastalik aktivitesi ile Hey yuksekliginin
iligkili oldugu gérulmustur (9). Bu da bize vitamin B12 eksik-
liginin hastalik aktivitesi ile dolayh da olsa iligkili oldugunu
distndurmustdr. Kronik inflamatuar romatizmal hastalik-
larda vitamin B12 ve folik asit dizeylerinde azalmaya meyil
oldugu gosterilmigtir (17).

Triggianese ve ark. SpA’ll hastalardan hastaligi aktif olan-
lar ve olmayanlar arasinda B12 diizeyleri acisindan fark
olmadigini bildirmiglerdir (18). 778 ankilozan spondilit tanil
hasta ve 552 saglikli kontrolin Hcy diizeyleri ve hastalik
aktiviteleri acisindan incelendigi bir calismada metoreksat
kullanan grupta Hcy dlizeylerinin anlamli sekilde ylksek
oldugu goérilmis ancak hastalik aktivitesi acisindan ista-
tistiksel bir farka rastlanamamistir (19). Yxfeldt ve ark.
metotreksat kullanan romatoid artrit tanili hastalarda Hcy
dlzeylerinin kontrol grubuna goére yiiksek oldugunu sapta-
mis ve bu hastalarda B vitamini kullanarak kardiyovaskuler
risk artisina neden olan Hcy dizeylerinin azaldigina degin-
miglerdir (20). Calismamizda vitamin B12 seviyesi ile akut
faz reaktanlari arasinda bir korelasyon olmamakla birlikte,
hastalik aktivite skoru BASDAI ile istatistiksel olarak negatif
yonli korelasyon tespit edildi. Hcy olusumu igin serum vita-
min B12’nin hangi seviyenin altinda olmasi gerektigi ile ilgili
literatlirde yeterli bilgi bulunmamaktadir. Bu nedenle ortaya
¢ikan bu sonucun Hcy duzeyi ile iliskili olup olmadigi anla-
silamamigtir. Ayrica, vitamin B12’nin inflamatuar bir marker
olabilecegi lUzerinde durulmustur (10). Bu durum vitamin
B12'nin de akut faz reaktanlari olan CRP ve ESH gibi hasta-
lik aktivitesi ile iligkili olabilecegini dustindirmustur. Yapti-
gimiz bu calisma bizim edindigimiz bilgilere gére AkSpa
ile vitamin B12 ve folik asit arasindaki iliskiyi gosteren ilk
calismadir. Calismamizin retrospektif olmasi nedeniyle Hcy
seviyeleri incelenememistir. Bizim calismamizdaki veriler
1Isiginda SpA'll hastalarda hastalik aktivite parametreleri ve
Hcy’nin vitamin B12 ve folik asit ile iliskisi konusunun yeni-
den ele alinabilecegini duslnlyoruz.

Yaptigimiz bu ¢alismanin bir takim kisithliklari bulunmakta-
dir. ilk olarak calisma retrospektif oldugundan ve Hey diizeyi
rutin calisilan testler arasinda bulunmadigindan, hastalarin

Hcy duzeylerine bakilamamistir. Diger bir kisithlik ise calg-
maya dahil edilen hastalardan vitamin dizeyi duglk olanlar
daha azdi. Bu durum sonuglari etkilemis olabilir. Son olarak
calismaya ayrim yapilmaksizin tim spondiloartropati grup-
larindan hastalara alinmistir. Daha spesifik gruplarla yapi-
lacak olan calismalar daha farkli sonuglara neden olabilir.

SONUC

Bu calismada, vitamin B12 dlzeyleri ile akSpA hastalik akti-
vite gOstergesi olan BASDAI skorlari arasinda zayif da olsa
bir iligki tespit edildi. Folik asitin ise hem akut faz reaktan-
lari hem de BASDAI ile arasinda iliski saptanmadi. Kronik
inflamasyon akSpA tanili hastalarda serum B12 seviyelerini
bilinmeyen bir nedenle azaltiyor olabilir. B12'nin spondilo-
artropatili hastalardaki hastalik aktivitesi ile iligkisinin gercek
mekanizmasinin ortaya konulabilmesi daha genis calisma-
lar gerekmektedir.
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Sorumlu Yazar 62

Zeynep Gok Sargin Amag: Kronik hepatit C (KHC) hastalarinda, kiiratif etkinligi yilksek, direkt etkili antiviraller (DAA) ile
E-posta tedavi sonrasi uzun dénemde 6z bakim, gunlik aktiviteler, agri ve emosyonel agidan hayat kalitesindeki
drszeynepgok@yahoo.com degisimi degerlendirmeyi amagcladik.

Gere¢ ve Yontemler: KHC nedeniyle Ocak 2017 ile Haziran 2021 tarihleri arasinda DAA tedavisi
tamamlanmis olan hastalara glnlik yasam aktiviteleri, 6z bakim yeterlilikleri, agr seviyeleri, anksiyete
ve depresyon varligini élcen EQ-5D-3L Genel Yasam Kalitesi Olgegi sorulari tedavi 6ncesi ve tedavi
sonrasli karsilastirma yapmak amaciyla yoneltildi. DAA tedavisi ile kalici viral yanit sonrasi en az 12 ay
gecmis hastalar calismaya alindl.

Bulgular: Calismaya alinan 90 hastanin ortalama takip siresi 40 +17.3 aydi. DAA tedavisi sonrasi
en az bir yil sonra tim hastalarin yasam kalitesi indekslerinde tedavi éncesine gére anlamli olarak

Gelis Tarihi artis izlenmistir (p<0.001). Her parametre ayri ayri degerlendirildiginde; hastalarin %17’sinde hareket
29.05.2022 kapasitesinde (p=0.010), %10’unda 6z bakim kapasitesinde (p=0.013), %12’sinde gunlik olagan
aktiviteleri yapma kapasitelerinde (p<0.002), %27’sinde agri/rahatsizliklarinda (p<0.001), %43’linde

Revizyon Tarihi
28.07.2022 anksiyete/depresyonlarinda (p<0.001) anlamli iyilesme izlenmistir. Glekaprevir/pibrentasvir alan grupta

bes parametrenin dérdiinde, Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir alan grupta bes parametrenin
Ucunde ve Ledipasvir/sofosbuvir alan grupta ise bes parametrenin ikisinde tedavi sonrasi anlamli
iyilesme izlenmistir. Karaciger sirozu olmayan hastalarin tim parametrelerinde anlamli iyilesme
izlenmistir (sirasiyla, p=0.007, p=0.020, p=0.008, p<0.001 p<0.001). Sirozu olan hastalarda ise yalnizca
anksiyete/depresyon durumlarinda tedavi sonrasi anlamli iyilesme izlenmistir (p=0.005).

Kabul Tarihi
10.08.2022

Sonug¢: KHC hastalarinda DAA tedavisi ile kalici viral yanittan en az bir yil sonra uzun vadede hayat
kalitesinde iyilesme oldugu gosterildi. Bu sonuclar glecaprevir/pibrentasvir alan ve sirozu olmayan
hastalarda daha belirgindi.

Anahtar Sozciikler: Kronik hepatit C, Direkt etkili antiviral tedavi, Kalici viral yanit, Yasam kalitesi

ABSTRACT

Aim: It was aimed to evaluate the long-term changes in self-care, daily activities, pain, and emotional
quality of life after treatment with direct-acting antivirals (DAA) in chronic hepatitis C (CHC) patients.

Bu eser “Creative Commons Alinti- Material and Methods: EQ-5D-3L General Quality of Life Scale questions measuring activities of daily,

GayriTicari-4.0 Uluslararas Lisansi”

ile lisanslanmstr. self-care efficacy, pain levels, anxiety, and depression in patients who completed DAA treatment for
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CHC between January 2017 and June 2021 was used to compare before and after treatment. Patients at least 12 months after sustained
viral response with DAA treatment were included in the study.

Results: The mean follow-up period of 90 patients was 40 +17.3 months. A significant increase was observed in all patients’ quality of
life indices at least one year after DAA treatment (p<0.001). Mobility in 17% (p=0.010), self-care in 10% (p=0.013), usual activities in 12%
(p=0.002), pain/discomfort in 27% (p<0.001), anxiety/discomfort in 43% of patients depression (p<0.001) showed a significant improvement.
Significant improvement was observed in four of the five parameters in the glecaprevir/pibrentasvir group, in three of these parameters in the
Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir group, and two in the Ledipasvir/sofosbuvir group. A significant improvement was observed in
all parameters of patients without liver cirrhosis (respectively p=0.007, p=0.020, p=0.008, p<0.001, p<0.001), while a significant improvement
was observed only in anxiety/depression states in patients with cirrhosis (p =0.005).

Conclusion: DAA therapy in patients with CHC demonstrated long-term improvement in quality of life at least one year after sustained viral

response. These results were more pronounced in patients without cirrhosis who received glecaprevir/pibrentasvir.

Keywords: Chronic hepatitis C, Direct-acting antiviral therapy, Sustained viral response, Quality of life

Hepatit C virlisi (HCV), siroz ve hepatoselliler kanserin
en yaygin nedenlerinden biridir ve 6énemli bir kiresel halk
saghgi sorunudur (1). Mevcut antiviral tedaviler ile, kronik
C hepatitli kisilerin ylzde 95’inden fazlasi tedavi edilebilir
(2). HCV ile enfekte olmus bircok kisi, virisu vicuttan yok
etmek ve karaciger hastaliginin ilerleme riskini azaltmak
icin karatif tedavi gérmeye isteklidir. HCV’li hastalar tarafin-
dan bildirilen en yaygin semptomlar depresyon, anksiyete,
sinirlilik, yorgunluk, biligsel islev bozuklugu, uyku bozuklugu
ve agnidir (3). Ayrica infeksiyon durumunun toplum tara-
findan bilinmesi ve hastalarin damgalanmasi hastalarin
yasam kalitesini ve ruh halini etkilemesi icin sebep olabilir
(4,5). Sonug olarak, HCV’li hastalar genellikle genel popu-
lasyona kiyasla daha kétu yasam kalitesine sahiptir (6).
interferon bazli HCV tedavilerinin, hastalarda uyku kalite-
sini kotulestirdigi ve bu durumun, direkt etkili antivirallerin
(DAA) kullanima girmesinden sonra azaldigi bildirilmistir
(7). Su anda tedavi edilenlerin %95’inden fazlasin iyilesti-
ren DAA rejimleri ile hastalarin, viral eradikasyondan sonra
yagsamin bircok alaninda iyilesme yasadiklari gésterilmistir
(5,8-11). Yasam kalitesi 6lcimu, saghk uzmanlarina has-
talik sdrecinin etkisini veya tedavinin hastalarin refahi tize-
rindeki etkisini anlamada yardimci olmak igin geligtirilmistir.
Tibbi mudahalelerden énce ve sonra hasta perspektifinden
yasam kalitesindeki degisiklikler EQ-5D-3L Genel Yasam
Kalitesi Olcegi gibi araclarla izlenebilir (12). Literatiirde bu
konuyla ilgili yapilan ¢alismalar genellikle prospektif 6zellik-
te olup tedavi sonrasi 6. aya kadar hastalarin yagsam kalitesi
degerlendirilmistir. Yuksek oranda kdratif olan DAA teda-
vinin kronik C hepatiti hastalarinda uzun dénem sonuglari
ile ilgili calisma sayisi olduk¢a sinirli olup (13), daha fazla
calismaya ihtiyac vardir (14).

Biz bu ¢alisma ile kisa sireli, ylksek oranda kir saglayan
DAA tedavisi sonrasi kronik C hepatiti hastalarinin uzun
dénemde 6z bakim, gunlik aktiviteler, agri ve emosyonel
acidan hayat kalitesindeki degisimi degerlendirmeyi amag-
ladik.

GEREC ve YONTEMLER

Kronik C hepatiti nedeniyle Ocak 2017 ile Haziran 2021
tarihleri arasinda Zonguldak Biilent Ecevit Universitesi
Gastroenteroloji polikliniginde DAA tedavisi tamamlanmis
olan hastalara EQ-5D-3L Genel Yasam Kalitesi Olcegi
sorular tedavi 6ncesi ve tedavi sonrasi karsilastirma yap-
mak amaciyla yiz yize ve telefon aracihgiyla yoneltildi (Ek
1). Bu 6lgek gunlik yasam aktiviteleri, 6z bakim yeterlilikleri,
agri seviyeleri, anksiyete ve depresyon varligini dlcen bes
ana parametreden olusan ve 1’den 3’e kadar skorlanmig
olarak tedricen koétllesmeyi ifade eden yasam kalitesi gos-
tergesidir. Bu bes parametreden alinan skorlar ile yasam
kalitesi indeksi (YKI) hesaplanarak tedavi éncesi ve teda-
viden en az bir yil sonraki degerleri kargilastirildi (12). YKi,
EuroQOL tarafindan belirlenmis olan skalaya goére verilen
her cevabin agirlik degeri zerinden hesaplanir. Bu skalaya
gére tiim cevaplarin skor 1 olmasi durumunda YKi 1 olarak
hesaplanirken, cevaplar skor 2 veya 3 olarak degistikge YKI
0’a yaklasir. YKi’nin 1 olmasi tam iyilik halini tarifler iken,
0’a yaklagsmasi hayat kalitesinin kétllesmesi anlamini tasir
(15).

Kronik C hepatiti nedeniyle DAA tedavi alan ve tedavisi
tamamlandiktan sonra en az 12 ay gecmis, 18 yas ustu has-
talar calismaya alindi. Ankete katilmak istemeyenler, tedavi
yaniti alinamayanlar, HIV veya HBV koenfeksiyonu olanlar
hepatoseluler kanser dahil malignitesi olanlar ¢alismaya
alinmadi. Hastalarin tedavi yanitlari, karaciger sirozu olup
olmadidi hasta dosyalarindan kaydedildi.

Veri analizi icin SPSS 22.0 (IBM, Armonk, NY, ABD) kulla-
nildi. Verilerin degerlendiriimesinde, tanimlayici istatistiksel
yéntemler olarak sayi, ylzde, ortalama, standart sapma
kullanildi. Gruplarin tedavi éncesi ve tedavi sonrasi yasam
kalitesi o6lgeklerinin karsilastirimasinda Wilcoxon igaretli
siralar testi kullanildi. Tedavi éncesi ve tedavi sonrasi diko-
tom verilerin karsilastiriimasinda Mc-Nemar testi kullanildi.
Tum istatistiksel analizlerde anlamlilik diizeyi p<0,05 alindi.
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Calisma icin Zonguldak Billent Ecevit Universitesi Tip
Fakultesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’'ndan onay alinmisgtir (Protokol No:2022/09, Onay
tarihi:11/05/2022). Calisma protokoll, 1964 Helsinki Dekla-
rasyonu’nun etik kurallarina uygundur.

BULGULAR

Calismaya katihm kriterlerine uygun 201 hastaya EQ-5D-3L
Genel Yasam Kalitesi Olcegi sorulari yoneltildi bu hastala-
rin 90’1 calismaya katiimayi kabul etti (%44.7). Calismaya
alinan 90 hastanin ortanca yasinin 67 oldugu izlendi. Bu
hastalarin 39’u erkek (%43.3), 51’i kadindi (%56.7) ve 23
hastanin karaciger sirozu bulunmaktaydi (%25.6). Ortalama
takip stresi 40 +17.3 aydi (Tablo 1).

Tablo 1: Calismaya katilan kronik C hepatiti hastalarinin
demografik 6zellikleri.

Demografik ézellikler ve antivraller Sonug, n (%)

<67 46 (51.1)
Yas

>67 44 (48.9)
o Kadin 51 (56.7)
Cinsiyet

Erkek 39 (43.3)
. Var 23 (25.6)
Siroz

Yok 67 (74.4)

Glekaprevir/Pibrentasvir 22 (24.4)
Kullanilan . - . -
direkt etkili  Ombitasvir/Paritaprevir/ 43 (47.8)
- Ritonavir/Dasabuvir
antiviral

Ledipasvir/Sofosbuvir 25 (27.8)

DAA tedavisi sonrasi en az bir yil sonra tim hastalarin YKi
degerlendirildiginde tedavi 6ncesine gbre anlamli olarak
artis izlenmistir (p<0.001). Tablo 2'de gosterildigi gibi has-
talar alt gruplara ayrildiginda her iki cinsiyette, tim DAA tip-
lerinde, sirozu olan ve olmayan hastalarda ve ortanca yas
olan 67 yasin Uzerinde ve altindaki hastalarda anlaml ola-
rak YKi’de iyilesme izlenmistir.

Calismamizda yagsam kalitesi 6l¢egini olusturan bes para-
metre ayri ayri degerlendirildi. Tum hastalara tedavi énce-
si ve sonrasl hareket kapasitesi soruldugunda, 16 hasta
(%17.7) tedavi sonrasinda hareket kapasitesinin tedavi
6ncesi déneme goére daha iyi oldugunu belirtmistir. DAA
tedavi ile hareket kapasitesinde istatistiksel olarak anlamli
iyilesme izlenmigtir (p=0.010). Tedavi éncesi ve sonrasi 6z
bakim kapasitesi soruldugunda, dokuz hasta (%10.0) tedavi
sonrasinda 6z bakim kapasitesinin tedavi 6éncesi déneme
gbre daha iyi oldugunu belirtmigtir. DAA tedavi ile 6z bakim
kapasitesinde istatistiksel olarak anlamli iyilesme izlen-
migtir (p=0.013). Tedavi dncesi ve sonrasi gunlik olagan
aktiviteleri soruldugunda, 11 hasta (%12.2) tedavi sonrasin-
da olagan aktiviteleri yapma kapasitelerinin tedavi éncesi
déneme gore daha iyi oldugunu belirtmistir. DAA tedavi ile
glnlik olagan aktivitelerinde istatistiksel olarak anlamli iyi-
lesme izlenmistir (p=0.002). Tedavi déncesi ve sonrasi agri
veya rahatsizlik varligi sorgulandiginda, 24 hasta (%26.6)
tedavi sonrasinda agri veya rahatsizliklarinin tedavi 6ncesi
déneme gore daha iyi oldugunu belirtmistir. DAA tedavi ile
hastalarin agri veya rahatsizlik hissinde istatistiksel olarak
anlamli iyilesme izlenmistir (p<0.001). Tedavi 6ncesi ve
sonras! anksiyete veya depresyon durumu sorgulandigin-
da, 39 hasta (%43.3) tedavi sonrasinda yasadiklari ank-

Tablo 2: DAA Tedavisi 6ncesi ve tedaviden en az 1 yil sonra yasam kalitesi indeksi degisimi.

Tedavi 6ncesi YKi median&IQR Tedavi sonrasi YKi median&IQR p

Tum Hastalar 0.704 (0.549-1) 1(0.721-1) <0.001
Cinsiyet
Kadin 0.641 (0.535-1) 1(0.716-1) <0.001
Erkek 0.704 (0.624-1) 1(1-1) <0.001
ilag
Glekaprevir/Pibrentasvir 0.664 (0.539-1) 1(0.716-1) 0.005
Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir 0.704 (0.549-1) 1(0.716-1) <0.001
Ledipasvir/Sofosbuvir 0.704 (0.624-1) 1(1-1) <0.001
Siroz
Var 0.716 (0.629-1) 1(1-1) 0.002
Yok 0.704 (0.549-1) 1(0.716-1) <0.001
Yas
<67 0.641 (0.523-1) 1(0.719-1) <0.001
>67 0.716 (0.573-1) 1(0.717-1) <0.001
*p-degeri, gruplarin tedavi dncesi ve tedavi sonrasi YKi karsilastinimasinda kullanilan Wilcoxon igaretli siralar testi ile saptandi.
IQR: Interquartile Ranges, YKI: Yasam Kalitesi Indeksi
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Tablo 3: DAA tedavisinden en az 1 yil sonra yasam kalitesi parametrelerinin tedavi éncesine gore degisimi.

Negative Ranks

Positive Ranks

Hasta grubu Kalite dlcegi p*
n Mean Rank n Mean Rank
Hareket 16 9.59 3 12.17 0.010
Oz-Bakim 9 5.56 1 5 0.013
TUm Hastalar Olagan aktiviteler 11 6 0 0 0.002
Agri/Rahatsizlik 24 14.06 3 13.5 <0.001
Anksiyete/Depresyon 39 21.21 2 17 <0.001
Hareket 1 1.5 1 1.5 1.000
Oz-Bakim 3 25 1 25 0.317
Siroz Var Olagan aktiviteler 3 1 0 0 0.083
Agri/Rahatsizlik 6 4.5 2 4.5 0.157
Anksiyete/Depresyon 9 5 0 0 0.005
Hareket 15 8.57 2 12.25 0.007
Oz-Bakim 6 3.5 0 0 0.020
Siroz Yok Olagan aktiviteler 8 4.5 0 0 0.008
Agri/Rahatsizlik 18 10.03 1 9.5 <0.001
Anksiyete/Depresyon 30 16.7 2 13.5 <0.001
Hareket 10 5.55 1 10.5 0.033
Oz-Bakim 3 2 0 0 0.102
<67 Yas Olagan aktiviteler 6 3.5 0 0 0.020
Agri/Rahatsizlik 15 8 0 0 <0.001
Anksiyete/Depresyon 23 13.17 2 11 <0.001
Hareket 6 4.5 2 4.5 0.157
Oz-Bakim 6 4 1 4 0.059
>67 Yag Olagan aktiviteler b 3 0 0 0.034
Agri/Rahatsizlik 9 6.67 3 6 0.071
Anksiyete/Depresyon 16 8.5 0 0 <0.001
Hareket 9 5.56 1 5 0.013
Oz-Bakim 6 35 0 0 0.020
Kadin Olagan aktiviteler 6 3.5 0 0 0.020
Agri/Rahatsizlik 15 9.07 2 8.5 0.002
Anksiyete/Depresyon 23 12 0 0 <0.001
Hareket 7 4.5 2 6.75 0.248
Oz-Bakim 3 25 1 25 0.317
Erkek Olagan aktiviteler 5 3 0 0 0.034
Agri/Rahatsizlik 9 5.5 1 5.5 0.011
Anksiyete/Depresyon 16 9.69 2 8 0.001

*p-degeri, gruplarin tedavi 6ncesi ve tedavi sonrasi yasam kalitesi dlceklerinin karsilastiriimasinda kullanilan Wilcoxon isaretli siralar testi

ile saptandi. DAA: Direkt etkili antiviral tedavi.

siyete veya depresyonlarinin tedavi dncesi ddneme gére
iyilestigini belirtmistir. DAA tedavi ile hastalarin anksiyete
veya depresyon durumlarinda istatistiksel olarak anlaml

iyilesme izlenmistir (p<0.001) (Tablo 3).

EQ-5D-3L’nin bes parametresinden her biri icin DAA tedavi
6ncesine gobre tedaviden en az bir yil sonra problem bildi-
ren kronik C hepatitli hasta sayisinin anlamli olarak azaldigi
izlendi (Sekil 1).

332

Med ) West Black Sea 2022;6(3): 329-337



Hepatit C Tedavisi ve Yasam Kalitesi

Hastalar ortanca yas olan 67‘e gére iki gruba ayrildiginda
67 yas Ustl hastalarin gunlik olagan aktivitelerinde ve ank-
siyete/depresyon durumlarinda tedavi sonrasi istatistiksel
olarak anlamli iyilesme izlenmigtir (p=0.034, p<0.001), 67
yas alti hastalarin ise hareket kabiliyetlerinde, giinlik ola-
gan aktivitelerinde, agri/rahatsizlik hislerinde ve anksiyete/
depresyon durumlarinda tedavi sonrasi istatistiksel olarak
anlamli iyilesme izlenmistir (p=0.033, p=0.020, p=0.001,
p=0.001) (Tablo 3).

Hastalar cinsiyete goére ayrildiklarinda kadin hastalarin
tum parametrelerinde istatistiksel olarak anlamli iyilesme
izlenmigtir (p=0.013, p=0.020, p=0.020, p=0.002, p<0.001),
erkek hastalarda ise gunlik olagan aktivitelerinde, agri/
rahatsizlik hislerinde ve anksiyete/depresyon durumlarinda
tedavi sonrasi istatistiksel olarak anlamli iyilesme izlenmistir
(p=0.034, p=0.011, p=0.001) (Tablo 3).

Hastalar karaciger sirozu bulunup bulunmamasina gére
ayrildiginda karaciger sirozu olmayan 67 hastada tedavi
Oncesine gore tedavi sonrasinda hastalarin tim paramet-
relerinde istatistiksel olarak anlamli iyilesme izlenmistir
(sirastyla, p=0.007, p=0.020, p=0.008, p<0.001 p<0.001).
Sirozu olan 23 hastada ise yalnizca anksiyete/depresyon
durumlarinda tedavi sonrasi istatistiksel olarak anlaml iyi-
lesme izlenmistir (p=0.005) (Tablo 3).

Hastalar aldiklari DAA tedavi tipine gbre gruplara ayrildi-
ginda Glekaprevir/pibrentasvir alan grupta tedavi éncesine
gbre tedavi sonrasinda hastalarin 6z bakim kapasitelerin-
de, gunlik olagan aktiviteleri yapabilme kabiliyetlerinde,
agri veya rahatsizlik hislerinde ve anksiyete/depresyon
durumlarinda istatistiksel olarak anlamli iyilesme izlenmis-
tir (sirasiyla, p=0.034, p=0.034, p=0.014, p=0.013). Ombi-
tasvir/Paritaprevir/Ritonavir/Dasabuvir alan grupta tedavi
Oncesine gore tedavi sonrasinda hastalarin giinlik olagan
aktiviteleri yapabilme kabiliyetlerinde, agri veya rahatsizlik

hislerinde ve anksiyete/depresyon durumlarinda istatistik-
sel olarak anlamli iyilesme izlenmistir (sirasiyla, p=0.034,
p=0.020, p<0.001). Ledipasvir/sofosbuvir alan grupta teda-
vi dncesine goére tedavi sonrasinda hastalarin agri veya
rahatsizlik hislerinde ve anksiyete/depresyon durumlarinda
istatistiksel olarak anlamli iyilesme izlenmistir (sirasiyla,
p=0.020, p=0.003) (Tablo 4).

TARTISMA

Bu gercek yasam calismasinda, DAA ile HCV klirensinden
sonra yasam kalitesinde uzun vadeli bir iyilesme oldugu
gosterilmistir. Kronik C hepatiti ile ilgili mevcut yasam kali-
tesindeki artis DAA tedavisi ile kronik C hepatitinde hizli
bir iyilesmenin sonucu oldugu disundilmektedir. Kalici viral
yanit saglanan kronik hepatit C hastalarinda DAA tedavisi-
nin tamamlanmasindan en az bir yil sonra EQ-5D-3L Genel
Yasam Kalitesi Olgeginin tim parametrelerinde genel
olarak hastalarda anlamli iyilesme tespit ettik. Bizim calig-
mamiza benzer olarak kronik C hepatiti hastalarinda DAA
tedavisi ile tedaviden bir yil sonra EQ-5D-3L Genel Yasam
Kalitesi Olgegini kullanan Gofi-Esarte ve ark.’nin calis-
masinda bes parametrenin ddrdinde (hareketlilik, olagan
aktivite, agri/rahatsizlik ve anksiyete/depresyon) anlamli
iyilesme tespit edilmistir bu iyilesmenin hastalar 48. haf-
taya ulastiginda daha belirgin oldugu vurgulanmistir (13).
Kalici viral yanitin surekliligi, yasam kalitesindeki iyilesme-
nin devamhhg igin sarttir (16). Uzun sureli bir takipte fark-
Il boyutlardaki belirgin iyilesme, HCV enfeksiyonunun salt
karaciger hastaligi olmadigi fikrini desteklemektedir. Agri,
anksiyete veya depresyon gibi klasik olarak kronik hepatit C
enfeksiyonu ile ilgili semptomlar, virGsuin ortadan kaldiriima-
sindan sonra hizli bir iyilesme gésterir (17).

Calismamizda ortanca yas olan 67 yasa gore hastalar ayril-
diklarinda, 67 yas Ustl hastalarda yalnizca gunlik olagan
aktivitelerde ve anksiyete/depresyon durumunda tedavi
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Tablo 4: DAA tedavi tipine gére tedaviden en az 1 yil sonra yasam kalitesi parametrelerinin degisimi.

Negative Ranks

Positive Ranks

Kalite 6lcegi p*
n Mean Rank n Mean Rank
Glekaprevir/Pibrentasvir
Hareket 5 3.1 1 5.5 0.279
Oz-Bakim 5 0 0 0.034
Olagan aktiviteler 5 0 0 0.034
Agri/Rahatsizlik 6 3.5 0 0 0.014
Anksiyete/Depresyon 9 5.56 1 5 0.013
Ombitasvir/Paritaprevir/Ritonavir/Dasabuvir
Hareket 6 1 4 0.059
Oz-Bakim 1 2 0.564
Olagan aktiviteler 5 3 0 0 0.034
Agri/Rahatsizlik 10 6.6 2 6 0.020
Anksiyete/Depresyon 20 11.13 1 8.5 <0.001
Ledipasvir/Sofosbuvir
Hareket 5 35 1 35 0.102
Oz-Bakim 2 1.5 0 0 0.157
Olagan aktiviteler 1 1 0 0 0.317
Agri/Rahatsizlik 8 ) 1 5 0.020
Anksiyete/Depresyon 10 5.5 0 0 0.003

*p-degeri, gruplarin tedavi 6ncesi ve tedavi sonrasi yasam kalitesi 6lgeklerinin karsilastirimasinda kullanilan Wilcoxon isaretli siralar testi

ile saptandi. DAA: Direkt etkili antiviral tedavi.

sonrasl anlamli iyilesme izlenmistir. Bu yas grubunda hare-
ket kabiliyeti, agr rahatsizlik hissi ve kisisel bakim ile ilgili
parametrelerde degisiklik olmamasi yasla birlikte azalan
kapasite ve artan komorbiditeler ile iligkilendirilebilir. Bu
calismada, kadin hastalarin tim parametrelerinde iyilesme
izlenmistir. Erkek hasta sayisinin kadin hasta sayisina gére
az olmasi, erkek hastalarda bu parametrelerde istatistiki
anlamhlid yakalayamamizin nedeni olabilir. Gofi-Esarte ve
ark’nin calismasinda kadin ve erkek cinsiyet arasinda hayat
kalitesindeki degisimin farkl olmadigi izlenmistir (13).

Calismamizda karaciger sirozu olmayan hastalarda tedavi
sonrasinda tim parametrelerde anlamli iyilesme izlenirken,
sirozu olan hastalarda ise gunliuk olagan aktivitelerde, ken-
di kendine bakimda ve agri/rahatsizlik durumlarinda tedavi
sonrasinda anlamli iyilesme izlenmemistir. Bu sonug bize
karaciger sirozunun kronik C hepatitinden bagimsiz olarak
hayat kalitesini kotllestirdigini ve karaciger sirozu gelismis
olan hastalarda DAA’in hastalarin en azindan duygu durum-
larini iyilestirdigini disundirmektedir. Juanbeltz ve ark.’nin
calismasinda da benzer olarak sirotik hastalarda DAA teda-
vi ile 6z bakim ve olagan aktivite gibi parametrelerde hayat
kalitesinde anlamli degisme izlenmemistir (8). Younossi ve
ark. ise erken ve ileri evre fibrozisli hastalarda benzer sekil-
de hayat kalitesinde iyilesme bildirmiglerdir (18).

Calismamizda hastalar aldiklari DAA tedavi tipine gére
gruplara ayrildiginda Glekaprevir/pibrentasvir alan grupta
diger gruplara gore tedavi ile daha fazla parametrede iyiles-
me izlenmistir. Bu Glekaprevir/pibrentasvir etken maddeli
DAA’in pangenotipik etkili olmasi ve siroz hastalarinda da
kullanilabilmesi ile iligkili olabilir. Younossi ve ark. ile Kari-
mi-Sari ve ark. ledipasvir/sofosbuvir tedavisi ile kronik HCV
hastalarinda hayat kalitesinde anlamli iyilesme bildirmisken
(11,18), Glekaprevir/pibrentasvir ile hayat kalitesi degisimini
gosteren gercek yasam verisi oldukca sinirhdir (19).

Calismamizda tum alt gruplarda hastalar en az 6z bakim
kabiliyetinde degisim, en ¢ok anksiyete ve depresyon para-
metrelerinde DAA tedavi ile iyilesme gostermislerdir. HCV
hastalarinda tedaviye baslamadan énce depresyon ve ank-
siyetenin ylksek prevalansi, bu hastalarda kalici viral yanit
sonrasl daha fazla bir hayat kalitesi iyilesmesi olabilecegi
disindldiginde, psikososyal tarama ihtiyacini daha da
glclendirecektir (20). Hepatit C tedavisinden sonra hayat
kalitesi iyilesmesinin prediktdrlerini bilmek, hasta uyumunu
ve motivasyonunu gugclendirmeye yardimci olabilir. Nérop-
sikolojik semptomlar, HCV hastalarinda yasam kalitesini
glclu bir sekilde etkiledigi gosterilmis ve DAA tedaviden
sonra ndropsikolojik testler ve yasam kalitesinde anlamli iyi-
lesme oldugu gosterilmistir (21). Ancak Gallach ve ark. DAA
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tedavisinin, major psikiyatrik bozukluklari olan ytiksek riskli
hastalarda, kronik HCV tedavisi sirasinda veya sonrasinda
anksiyete veya depresyon Uzerinde hicbir etkisi olmadigini
gostermistir (4). Bununla birlikte, 6nceden var olan psiki-
yatrik sorunlar DAA tedavinin tolere edilebilirligini etkileye-
bilir ve merkezi sinir sistemi ilaglar (bashca antipsikotikler
ve antidepresanlar) da DAA tedavisi ile etkilesime girebi-
lir (22). Kronik hepatit C hastalarinin yasam kalitesi, viral
klirense ragmen genel popllasyondan daha disik olmaya
devam etmekte olup, primer problemler olagan aktiviteler ve
anksiyete/depresyondur. Tedaviye ragmen devam eden bu
sorunlarin bilgisi, hasta takibine rehberlik eder (8). Evon ve
ark.’nin prospektif acik uclu sorulardan olusan anket calis-
masinda, DAA tedavisi ile artan enerji ve daha az bulasma
korkusu, hastalarda daha iyi yasam kalitesine giden yollar
oldugu, psikolojik ve duygusal iyilesmelerin, fiziksel, sosyal
ve mesleki islevselligi olumlu yénde etkiledigi vurgulanmis-
tir. Daha iyi bir ruh hali ve motivasyonun, daha az semptom,
daha az damgalanma ve bulasma korkusundan kaynaklan-
digi ve azaltilmig damgalanma korkusunun tedaviden sonra
tim hayat kalitesi lGzerinde yaygin bir etkiye sahip oldugu
hastalar tarafindan 6zellikle belirtildi. Ayrica bu ¢calismada
siroz veya psikiyatrik sorunlarin varhgi gibi hasta 6zellikle-
rinin tedavi motivasyonlarini etkiledigi sonucuna varildi (5).

Calismamizin en énemli kisitlilii tedavi éncesi parametre-
lerin retrospektif degerlendirmeye dayanmasidir. Bu kisitlilik
sonuclar etkileyebilir. Ayrica biz sadece EQ-5D-3L Genel
Yasam Kalitesi Olgegi’ni kullandik, cogu klinik calismada
ise birden fazla hayat kalitesi dl¢egi kullaniimistir. EQ-5D-
3L, basit, hizli ve diger calismalarin bildirdigi gibi hastalarin
sagligindaki degisiklikleri belirleme yetenegine sahiptir (23).
Kuglk 6rneklem boyutumuz, kalici viral yanittan sonra uzun
dénemde 6nemli hayat kalitesi degisikliklerini tanimlayacak
kadar blylk olmasina ragmen, baska bir kisitlilik olarak
kabul edilebilir.

Bu calisma ile kronik C hepatiti hastalarinda DAA tedavi
ile kalici viral yanit saglandiktan en az bir yil sonra uzun
dénemde, tim hastalarin yasam kalitesi indeksinde tedavi
6ncesine gore iyilesme izlendi. Bu yasam kalitesini olustu-
ran parametreler 6zelinde de hareket kabiliyeti, 6z bakim,
olagan gunlUk aktivite, agri/rahatsizlik hissi ve anksiyete/
depresyon durumunda tim hastalarda iyilesme oldugu gos-
terilmistir. Bu sonug sirozu olmayan hasta grubunda ve Gle-
kaprevir/pibrentasvir alan hastalarda daha belirgindir.
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Ek 1: ANKET SORULARI
Asagidaki gunlik yasaminizi etkileyen kalite derecelendirmelerinden kendinize en yakin olani isaretleyiniz.

EQ-5D-3L Genel Yagsam Kalitesi Olcegi (Tedavi Oncesi Dénem igin)
A-Hareket
1. Yururken hicbir gliclik cekmiyordum.
2. Ydrurken bazi gugliklerim oluyordu.
3.  Yataga bagimliydim.
B- Oz-Bakim
1. Kendime bakmakta gulglik ¢cekmiyordum.
2. Kendi kendime yikanirken ve giyinirken bazi gticliklerim oluyordu.
3.  Kendi kendime yikanacak ve giyinecek durumda degildim.
C- Olagan aktiviteler (6rnegin is, ders calisma, ev igleri, aile i¢i veya bos zaman faaliyetleri)
1. Olagan islerimi yaparken herhangi bir glclik cekmiyordum.
2. Olagan islerimi yaparken bazi gi¢ltklerim oluyordu.
3.  Olagan islerimi yapabilecek durumda degildim.
D- Agri/Rahatsizlik
1. Agri veya rahatsizhgim yoktu.
2. Orta derece agri veya rahatsizliklanim vardi.
3.  Asiri derecede agri veya rahatsizliklarim vardi.
E- Anksiyete/Depresyon
1. Endiseli veya moral bozuklugu i¢inde degildim
2. Orta derecede endiseliydim veya moralim bozuktu
3.  Asiri derecede endigeliydim veya moralim ¢ok bozuktu

EQ-5D-3L Genel Yasam Kalitesi Olcegi (Tedavi Sonrasi Mevcut Dénemde)
A-Hareket
1. Ydururken hicbir glgluk cekmiyorum.
2. Ydlrurken bazi gugcluklerim oluyor.
3.  Yataga bagimliydim.
B- Oz-Bakim
1. Kendime bakmakta guclik cekmiyorum.
2. Kendi kendime yikanirken ve giyinirken bazi guicliklerim oluyor.
3.  Kendi kendime yikanacak ve giyinecek durumda degilim.
C- Olagan aktiviteler (6rnegin is, ders calisma, ev igleri, aile i¢i veya bos zaman faaliyetleri)
1. Olagan islerimi yaparken herhangi bir gliclik cekmiyorum.
2. Olagan iglerimi yaparken bazi glgltklerim oluyor.
3.  Olagan iglerimi yapabilecek durumda degilim.
D- Agri/Rahatsizlik
1. Agri veya rahatsizhgim yok
2. Orta derece agr veya rahatsizliklarim var
3.  Asiri derecede agri veya rahatsizliklarim var
E- Anksiyete/Depresyon
1. Endiseli veya moral bozuklugu icinde degilim
2. Orta derecede endiseliyim veya moralim bozuk
3. Asiri derecede endiseliyim veya moralim ¢ok bozuk
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Sorumlu Yazar Oz

Dilan Ece Amag: Kronik bébrek hastaligi (KBH)’ nda malniitrisyon, hastaligin progresyonuna neden olan énemli
E-posta bir mortalite ve morbidite nedenidir. Bu ytizden malnitrisyonun sistemik degerlendirmesi icin bircok
akar_dilan@hotmail.com farkli degerlendirme sistemi gelistirilmistir. Geriatrik Niitrisyonel Risk indeksi (GNRI), boy, kilo ve serum

albumin diizeyine gore hesaplanmakta olup basit, objektif bir degerlendirme sistemi olmasi nedeniyle
guvenilirdir. Calismamizda KBH olanlarin beslenme durumlarinin kolay, basit, ucuz ve guvenilir bir
yontem olan GNRI ile degerlendiriimesi amaglanmistir.

Gerec ve Yontemler: Calismaya Zonguldak Biilent Ecevit Universitesi Tip Fakaiiltesi Nefroloji Poliklinigine
Kasim 2018- Kasim 2019 tarihleri arasinda basvuran Evre Ill-IV-V KBH tanisiyla takipli 81 erkek, 89
kadin olmak Uzere toplamda 170 hasta dahil edildi. KBH evrelerine gére yas median degerleri; Evre
II'de 68, Evre IV ‘de 67,50, Evre’V de 66 idi. Hastalarda malnutrisyon varligi; biyokimyasal parametreler
Gelis Tarihi ve GNRI hesaplanilarak degerlendirildi. istatistiksel inceleme, SPSS 19.0 programi kullanilarak yapildi.
10.08.2022 Hesaplanan p<0,05 anlamli kabul edildi.

Revizyon Tarihi Bulgular: Calismamizda biyokimyasal nutrisyon parametreleri ile GNRI arasindaki iliski degerlendi-
09.11.2022 rilmistir. En yuksek pozitif olabilirlik oranina gére malnttrisyon i¢in GNRI cut-off degeri 110 olarak he_-
saplanmistir. Duslik GNRI’ ya sahip hastalarin anlamli olarak daha duslk vicut kitle indeksine (VKI)
sahip oldugu goérulmustir (p=0,00). Ayrica GNRI<110 olan hastalarda serum albliimin dizeyi, hemog-
lobin, kalsiyum, lenfosit, total protein dlzeyleri, total demir baglama kapasitesi ve glomertiler filtrasyon
hizi (GFH) anlamli olarak daha dustk tespit edilmistir (p=0,00). Disiuk GNRI’ ya sahip hastalarda ure,
kreatinin, ferritin, parathormon diizeyleri ve sedimentasyon degerleri de anlamli olarak daha ylksek
tespit edilmistir (p=0,00). Bir diger gtivenilir malniitrisyon degerlendirme sistemi olan Maln(itrisyon inf-
lamasyon Skoru (MIS) korelasyonu degerlendirildiginde istatistiksel olarak anlamli negatif korelasyon
saptanmistir (p=0,05 r=-0,715).

Kabul Tarihi
15.11.2022

Sonug: Kronik bobrek hastaliginda mortaliteyi etkileyen sebeplerin basinda malnitrisyon gelmektedir.
GNRI, malnutrisyon degerlendiriimesinde boy, kilo ve serum albumin dlizeyine gére hesaplanmakta olup
objektif bir degerlendirme sistemi olmasi nedeniyle givenilirdir. Calismamizda kronik bébrek hastalarinin
nutrisyon parametreleri GNRI ile degerlendiriimis olup bu parametreleri yapilan c¢alismalarla benzer
sekilde etkiledigi gérulmustir. Ayrica ¢calismamizda GNRI’ nin bir diger guvenilir degerlendirme sistemi
olan MIS ile karsilastirmasinda da GNRI’ nin giivenilir bir degerlendirme sistemi oldugu gérilmustar.

Anahtar Sézciikler: Kronik bobrek hastaligi, Geriatrik nitrisyonel risk indeksi

ABSTRACT
B eser“Creatve Commons Al Aim: Malnutrition in chronic kidney disease (CKD) is an important cause of mortality and morbidity
GayriTicari-4.0 Uluslararas: Lisans1” . . . .
“eﬁms]anm.wr, that causes the progression of the disease. Therefore, many different evaluation systems have been
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developed for systemic evaluation of malnutrition. Geriatric nutritional risk index (GNRI), which was created by using weight, height and
serum albumin levels, has come to the forefront in recent years as a very simple and reliable method for evaluating patients’ nutritional
status. In our study, it was aimed to evaluate the nutritional status of chronic kidney patients with GNRI, an easy, simple, cheap and reliable
method.

Material and Methods: A total of 170 patients were included in the study, 81 male and 89 women with follow-up with the diagnosis of Stage
IlI-IV-V CKD, which was applied to The Nephrology Outpatient Clinic of Zonguldak Bilent Ecevit University Faculty of Medicine between
November 2018 and November 2019. Age median values according to CKD stages; in stage Il 68, in stage IV 67.50 and in stage V 67.50.
Presence of malnutrition in patients; biochemical parameters and GNRI were calculated and evaluated. Statistical analysis was done using
SPSS 19.0 program. The calculated p<0.05 was considered significant

Results: In our study, the relationship between biochemical nutritional parameters and GNRI was evaluated. According to the highest positive
likelihood ratio, the GNRI cut-off value was calculated as 110 for malnutrition. Patients with low GNRI were found to have significantly lower
BMI (p =0.00). In addition, serum albumin level, hemoglobin, calcium, total lymphocyte count, total protein levels, total iron binding capacity
and glomerular filtraton rate (GFR) were significantly lower in patients with GNRI<110 (p=0.00). Urea, creatinine, ferritin, parathormone
levels and sedimentation values were also found to be significantly higher in patients with low GNRI (p=0.00). When another reliable
malnutrition evaluation system, Malnutrition Inflammation Score (MIS) square, was evaluated, a statistically significant negative correlation
was found (p =0.05 r =-0.715).

Conclusion: Malnutrition is the leading cause of mortality in chronic kidney disease. Geriatric Nutritional Risk Index is used for malnutrition
analyses, calculated according to height, weight and serum albumin level and it is reliable as it is a simple, objective evaluation system. In
our study, nutritional parameters of chronic kidney patients were evaluated with GNRI and it was observed that these parameters affected
similarly with the studies performed. In addition, in our study, GNRI was a reliable evaluation system in comparison with another reliable
evaluation system, MIS.

Keywords: Chronic kidney disease, Geriatric nutritional risk index

Bunun yaninda hastalar anemi, kardiyovaskuler hastaliklar,
kemik mineral bozuklugu, elektrolit ve asit baz bozukluklari,
dislipidemi, endokrin bozukluklar gibi ek hastalik ve kompli-
kasyonlar acisindan da degerlendirilmelidir (5).

Kronik boébrek hastaligi (KBH) altta yatan etiyolojik sebep
ne olursa olsun en az G¢ ay siren fonksiyonel ve yapisal
bobrek hasari olmasi veya glomerdler filtrasyon hizi (GFH)
en az 3 ay boyunca 60 ml/dk/1.73 m? altinda seyretmesi
olarak tanimlanmaktadir (1). Amerika Birlesik Devletle-
ri'nde United States Renal Data System (USRDS) verileri
kullanilarak yapilan analizde tim evreler icin KBH preva-
lansi %14.8 olarak saptanmis olup hastalarin %6.6’s1 Evre
Il KBH grubunda saptanmigtir (2). Turk Nefroloji Dernegi
tarafindan yapilan Chronic Renal Disease In Turkey (CRE-
DIT) adli calismaya gére Ulkemizde KBH prevalansi %15.7
olarak saptanmistir (3).

KBH’da malnltrisyon mortalite artisi ve hastaligin progres-

yonunda etkili olmasi nedeniyle dikkatli degerlendirilmelidir.
Malnutrisyon tanisinda laboratuvar bulgulari, antropometrik
Olctimler ve beslenme durumu birlikte degerlendirilir. Son ¢
ayda %5’den fazla kilo kaybi, son alti ayda %10’dan fazla
kilo kaybi olmasi, serum albumin dizeyinin 3.8 mg/dI altin-
da olmasi, protein aliminin en az iki ay istemsiz 0.8 gr/kg/
gln altinda olmasi, kas kutlesinin azalmasi malnutrisyon
lehine degerlendirilir (6).

Malnutrisyonun bu énemi hastalarin sistemik degerlendir-
me yontemleriyle objektif bir sekilde degerlendirme ihtiya-
cini ortaya c¢ikarmaktadir. Bu ytizden cesitli degerlendirme
yontemleri gelistiriimistir. Subjektif Global Degerlendirme
Sistemi (SGD), Malniitrisyon inflamasyon Skoru (MIS) ve
Geriatrik Nitrisyonel Risk indeksi (GNRI) bunlardan bazi-
laridir.

KBH'’ da en sik rastlanan etiyolojik sebepler Diyabetes mel-
litus (DM) ve Hipertansiyondur (HT). Glomerulonefritler gec-
mis yillarda en sik etiyolojik sebep olmasina ragmen son
yillarda etkin tedavi edilebilir olmasi nedeniyle daha az sik-
likta gorilmektedir. Diger etiyolojik sebepler arasinda tas,
benign prostat hipertrofisi gibi obstriktif nedenler, Lupus
Eritematosus gibi amiloidoza sebep olabilecek sistemik
hastaliklar, polikistik bébrek hastalgi, timér, vaskiilit ve ilag
kullanimina bagli gelisen interstisyel nefritler yer almaktadir

GNRI ilk olarak yasli, yataga bagimli bakim hastalarinin
nutrisyonel durumunu degerlendirmek icin kullaniimaya

(4).

KBH erken evrelerde genellikle asemptomatik seyreder.
Semptomlar genellikle GFH 35-50 ml/dk/1.73 m2 altinda
ortaya cikar. Bébregin ilk bozulan fonksiyonlarindan birisi
idrar konsantre etme yetenegdi olup, ilk semptomlarindan
birisi de buna bagh olarak nokturidir GFH 20-25 ml/dk/1.73
m2 altina indiginde de Uremik semptomlar ortaya cikar.

baglanmistir. Ancak daha sonra hemodiyaliz hastalarina
uygulanmis olup nitrisyonel durumu géstermede diger yon-
temlerden daha etkin oldugu gérilmuistir (7). Ayrica GNRI
yonteminde SGD ve MIS gibi yontemlerden farkl olarak
0znel degerlendirme yerine nesnel degerlendirmeyi saglayan
¢ kriter mevcuttur. GNRI hastalarin boy, kilo ve serum albu-
min degerleri kullanilarak hesaplanir. GNRI= [1.489 x albu-
min (g/l) ] + [ 41.7 x (vicut agirh@i / ideal vicut agirhgi)] (8).
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GNRI sonuclarina goére, dort gruba ayriimaktadir. Malndt-
risyon dereceleri GNRI<82; agir malnutrisyon, 82-92 arasi
orta derecede malnitrisyon, 92-98 arasi hafif malnGtrisyon,
98 Uzeri malnltrisyon acisindan risk yok olarak gruplandi-
rilir (9). Ancak bazi yayinlarda mortalite ve malnutrisyon
acisindan GNRI'nin esik degeri 90, 91.2 ve 92 olarak belir-
lenmistir (7,8,10).

Bu calismada KBH’ da beslenme durumlarinin GNRI ile
degerlendirilmesi amaglanmigtir. Bu dogrultuda hastalarin
boy, kilo degerlerine bakilarak viicut kiitle indeksleri (VKIi)
hesaplandi. Nutrisyonel durumun géstergeleri olarak serum
albumin, hemoglobin, ure, kreatinin, kalsiyum, fosfor, ferri-
tin, C reaktif protein (CRP), sedimentasyon, parathormon
(PTH), total protein, I6kosit sayisi, trigliserid, low density
lipoprotein (LDL), high density lipoprotein (HDL) ve total
kolesterol diizeyleri incelendi.

GEREC ve YONTEMLER

Arastirmamiza Kasim 2018- Kasim 2019 tarihleri arasinda
Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi Nefrolo-
ji Poliklinigi'ne basvuran Evre llI-1V-V KBH tanisiyla takipli
81’i erkek ve 89’u kadin olmak Uzere toplamda 170 hasta
dahil edildi. Diglama kriterleri; kanser, dekompanse kalp ve
akciger hastaligina sahip ve majér cerrahi operasyon gegi-
ren hastalar olarak belirlenmistir.

Hastalarin yasi, cinsiyeti, boyu, kilosu, VKI, kronik hastalik-
lari ve laboratuvar parametreleri retrospektif olarak incelen-
di. Evre V KBH olan diyaliz tedavisi alan hastalarin kilosu
degerlendirilirken diyaliz sonrasi kuru agirliklar dikkate
alindi. GNRI skoru belirlemek i¢in hastalarin ideal viicut
agirhklar Lorentz formuline gére hesaplandi. [Lorentz for-
mulu; Erkekler icin: Boy-100- [(Boy-150)/4], Kadinlar igin:
Boy-100- [(Boy-150/2,5)]]

Laboratuvar parametrelerinde natrisyonel durumun gos-
tergeleri olarak serum albumin, hemoglobin, Ure, kreatinin,
kalsiyum, fosfor, ferritin, CRP, sedimentasyon, PTH, total
protein, I6kosit sayisi, trigliserid, LDL, HDL ve total koleste-
rol duzeyleri incelendi.

Elde edilen verilerle hastalar KBH evrelerine gére grup-
landirildi ve nutrisyonel parametrelerin KBH evrelerine
gbre degerlendiriimesi planlandi. Evre V KBH olan diyaliz
tedavisi alan hastalarin MIS ve GNRI skorlari hesaplandi.
Hesaplamalar sonrasi nltrisyonel durumu degerlendirmede
iki skorlama sisteminin karsilastiriimasi amaclandi.

Uygun kosullar altinda hastalardan alinan ven6z kan érnek-
leri uygun tuplere eklendikten sonra serum ve plazmada
cahisilacak testler icin 4000 rpm de 10 dakika santriflj edil-
mistir. Biyokimya testleri spektrofotometri esasina dayanan
otoanalizatérlerde ve hormon testleri ise ECLIA immin
metodu esasl immun analizatérlerde caligiimigtir.

Bu calisma protokolinin Dunya Tip Birligi'nin Helsinki Bil-
dirgesine (2013) uygunluk onayi Zonguldak Bulent Ecevit
Universitesi Tip Fakiltesi Klinik Aragtirmalar Etik Kurulu’n-
dan alinmistir (Ref: 2018-203-10/10).

istatistiksel Analiz

Calismanin istatistiksel analizleri SPSS 19.0 programinda
yapilmistir. Calismada yer alan nicel degiskenlere ait tanim-
layici istatistikler medyan, minimum ve maksimum deger-
leriyle; nitel degiskenler frekans ve yuzde ile gésterilmigtir.
Surekli degiskenlerin normal dagilima uygunlugu Shapiro
Wilk testi ile incelenmigtir. Normal dagilim gdstermeyen
degiskenlerin iki grup karsilagstirmalarinda Mann Whitney
U testi; U¢ grup karsilastirmalarinda Kruskal Wallis testi, iki
grup kargilagstirmalarinda Mann Whitney U testi kullaniimis-
tir. Nitel degiskenlerin bagimsiz grup karsilastirmalarinda
Pearson ki-kare testi kullaniimistir. Stirekli degiskenler icin
ilgili nitel bagimli degiskenler icin cut-off degeri ROC analizi
ile elde edilmistir. Calismadaki tim istatistiksel analizlerde
p degeri 0,05’in altindaki sonuglar istatistiksel olarak anlamli
kabul edilmisgtir.

BULGULAR

Calismaya dahil edilen hastalarin 89'u (%52.4) kadin, 81’i
(%47.6) erkek idi. KBH evrelerine gore cinsiyet dagilimi
incelendiginde erkek ve kadin arasinda anlamh iligki sap-
tanmamistir (p=0,163). Hastalarin KBH evrelerine gore yas
median degerleri; Evre llII'de 68, Evre 1V’de 67,50 ve evre
V'de 67 idi. GNRI ortalamasi tiim hastalar icin 117.84+14.87,
Evre llI'de 121.97+14.43, Evre IV’'de 118.63+11.96, Evre
V’de 108.11+13.82 olarak hesaplanmistir.

Hastalar KBH evrelerine gére Evre lll, Evre IV ve Evre V
diyaliz tedavisi alan hastalar olmak Gzere (i¢ gruba ayrilip
nutrisyonel parametreler acisindan degerlendirilmistir. Buna
gbre Evre IV KBH olan hastalar Evre 1ll KBH olan hastalarla
karsilastiriidiginda serum alblimin diizeyi, hemoglobin, HDL
dlzeyleri ve total demir baglama kapasitesi acisindan daha
disik degerlere sahip oldugu tespit edilmistir (p=0,00).
Farkli olarak ure, kreatinin, fosfor, ferritin, parathormon ve
sedimentasyon diizeylerinin ile daha yiksek oldugu bulun-
mustur (p=0,00).

Evre V KBH olan hastalar Evre 1V ile kiyaslandiginda daha
disiik VKI’ ye sahiptir (p=0,00). Serum kalsiyum, LDL
kolesterol, total protein dizeyleri de anlaml olarak daha
diisiik tespit edilmistir (p=0,00; p=0,02; p=0,00). Ure, kre-
atinin, fosfor, ferritin, PTH ve CRP dlzeyleri anlamli olarak
daha ylksek bulunmustur (p=0,00).

Evre V KBH olan hastalar Evre Ill ile kiyaslandiginda daha
disiik VKI’ ye sahiptir. Serum albiimin, hemoglobin, kalsi-
yum, HDL kolesterol, total protein, lenfosit ve total demir
baglama kapasitesi daha dlsuk saptanirken (p=0,00);
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Tablo 1: GNRI'ya gore nitrisyonel parametrelerin degerlendiriimesi.

GNRI=110 (n=41) GNRI>110 (n=129) p degeri
Yas (yil) 69.73+9.96 66.74+9.26 0,12
VKI (kg/m2) 23.44+3.54 31.80+5.41 0,00
Alblmin (mg/dl) 3.71+0.54 4.36+0.37 0,00
Ure (mg/dl) 114.73+46.40 81.18+38.38 0,00
Kreatinin (mg/dl) 4.70+£2.72 2.34+1.73 0,00
GFH (ml/dk/1.73 m?) 17.48+14.19 32.84+13.58 0,00
Hemoglobin (g/dl) 10.66+1.25 12.13+1.65 0,00
Kalsiyum (mg/dl) 8.94+0.80 9.53+0.63 0,00
Fosfor (mg/dl) 4.06+1.07 3.88+0.73 0,42
Ferritin (ng/dl) 436.37+376.67 147.16+£192.17 0,00
CRP (mg/l) 8.84+8.30 7.39+7.33 0,49
Sedimantasyon (mm/saat) 56.32+22.34 44.53+22.31 0,005
Parathormon (pg/ml) 177.95+147.32 117.53+84.09 0,003
Trigliserid (mg/dl) 168.62+108.48 178.05+85.54 0,18
LDL(mg/dl) 101.65+33.94 108.57+48.27 0,66
HDL(mg/dl) 41.67+13.04 43.70+12.18 0,25
Total Kolesterol (mg/dl) 175.05+43.26 185.78+56.30 0,47
Lenfosit (10/3/uL) 1517.65+527.21 1807.75+652.35 0,007
Total protein (g/dl) 6.60+0.55 7.24+0.44 0,00
TDBK (ug/dl) 201.90+58.42 304.99+67.21 0,00

GNRI: Geriatrik niitrisyonel risk indeksi, n: Orneklem sayisi, VKi: Viicut kiitle indeksi, GFH: Glomeriiler filtrasyon hizi, CRP: C reaktif
protein, LDL: Low density lipoprotein, HDL: High-density lipoprotein, TDBK: Total demir baglama kapasitesi.

Ure, kreatinin, fosfor, ferritin, CRP, sedimentasyon ve
PTH duzeyleri karsit olarak daha ylUksek tespit edilmistir
(p=0.05). Evre V KBH olan hastalarin GNRI skorlari diger
gruplara gére daha dusik saptanmigtir (p=0,00).

GNRI skorunun nutrisyon parametreleri ile iligkisi incelen-
diginde esik degeri 110 olarak belirlenmistir. GNRI esik
degere gbre demografik 6zellikler Tablo 1’de gdsterilmistir.
GNRI<110 olan hastalar GNRI>110 olan hastalar ile karsi-
lastinldiginda daha diisiik VKI’ ye sahip oldugu gériilmastir
(p=0,00). GNRI<110 olan hastalarda serum albimin diizeyji,
hemoglobin, kalsiyum, lenfosit, total protein diizeyleri, total
demir baglama kapasitesi ve GFH istatistiksel olarak anlam-
I daha diisiik bulunmustur (p=0,00).

Evre V KBH olan diyaliz tedavisi alan hastalarda MIS’e gére
malnitrisyon siniflamasi Sekil 1’de gdsterilmistir. MIS’e
gbre diyaliz tedavisi alan 4 hastada agir malnutrisyon, 12
hastada hafif malnatrisyon saptanmistir. Evre V KBH olan
diyaliz tedavisi alan hastalarin GNRI ve MIS degerleri ara-
sinda negatif yonde anlamli korelasyon mevcuttur (p=0.05
r=-0,715) (Tablo 2).

Tablo 2: GNRI ile MIS arasindaki korelasyon.

GNRI MIS P
1.000 -, 715
GNRI 0,00
Sayi (n) 42 42
-, 715 1.000
MIS 0,00
Sayi (n) 42 42

GNRI: Geriatrik nutrisyonel risk indeksi, MIS: Malnutrisyon infla-
masyon skoru.

B Malnutrisyon yok
Hafif Malnutrisyon

Agir Malnutrisyon

Sekil 1: Diyaliz tedavisi alan hastalarin MIS’e gére malnitrisyon
dagilimi.
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TARTISMA

Kronik bdbrek hastaligi olan hastalarda malndtrisyonun
etkin bir sekilde yobnetilememesi, prediyaliz hastalarinin
hizla son dénem boébrek yetmezligine ilerlemesine neden
olmakta ve artmis mortalite ile seyretmektedir (11). Kidney
Disease Improving Global Outcomes (KDIGO) kilavuzuna
gbre hicbir nutrisyonel degerlendirme sistemi tek basina
yeterli olmamakla birlikte hastalarin biyokimyasal paramet-
releri, antropometrik 6lgiimler, viicut kompozisyon analizi
ve klinik bulgularin birlikte degerlendiriimesi dnerilmektedir.
Son yillarda son dénem bodbrek yetmezligi olan hastalar-
da beslenme durumunun degerlendiriimesinde, malntris-
yonun sistemik degerlendirme ydntemlerinden birisi olan
GNRI yaygin bir sekilde kullaniimaya baslanmistir (7).

Calismamizin sonuglarina gére GNRI, son dénem bobrek
yetmezligi olan hastalarda oldugu gibi Evre Ill ve IV KBH
olan olgularda da nutrisyon parametreleri ile anlamli bir iligki
gostermistir. GNRI hesaplamasinda subjektif parametrele-
rin olmamasi ve beslenme durumunun majér géstergelerin-
den, vicut agirhigi ile serum albumin dlzeylerini igermesi
klinik uygulamada beslenme durumunun 6ngérilmesinde
kolay kullanim olanadi sunmaktadir. Yamada ve ark. tara-
findan yapilan bir calismada hemodiyaliz tedavisi alan 422
hastanin nutrisyonel degerlendirmesi yapiimis ve GNRI’ nin
MIS, Malnutrition Universal Screening Tool (MUST), Nutris-
yonel Risk Skoru (NRS), Malnutrition Screening Tool (MST)
gibi nutrisyon degerlendirme ydntemleriyle karsilastirma-
sI yapildiginda, malnutrisyon icin riskli gruplari belirleme
acisindan daha guvenilir ve dogru bir yéntem oldugu éne
surdlmustur (7). Bizim ¢calismamizda dusiik GNRI ’ya sahip
malnitrisyonlu hastalarin nutrisyonel parametrelerindeki
degisiklikler literatlrdeki ¢alismalarla benzerlik géstermis-
tir. Ayrica GNRI ile MIS arasinda istatistiksel olarak anlamli
negatif ydnde bir korelasyon saptadik.

GNRI ile malnitrisyon degerlendirmesinde risk gruplarinin
belirlenmesi icin bir esik deger belirlenme ihtiyaci olmus
ancak literaturdeki calismalarda ortak bir esik deger Uze-
rinde fikir birligi tesis edilememigtir. Bouillanne ve ark. tara-
findan geriatrik bakim Unitesinde takip edilen 65 yas Gzeri
hastalar dahil edilerek yapilan bir calismada malnutrisyon
icin GNRI dort kategoriye ayrilimistir; GNRI 82 ve alti mal-
nutrisyon agisindan agir riskli; GNRI 82- <92,orta derece
riskli; GNRI 92-<98 arasi dusuk riskli; GNRI 98’in Gstu risk
yok olarak siniflanmigtir (9). Benzer olarak, Kuo ve ark. tara-
findan yapilan baska bir ¢calismada ise Evre llI-V KBH olan
toplam 496 hasta ¢alismaya dahil edilmis ve hastalarin nit-
risyonel durumunu belirlemede, riskli hasta grubu igin esik
GNRI degeri 104 olarak hesaplanmis (11). Literatirde son
dénem bdbrek hastalarinda malnutrisyon agisindan esik
GNRI degerini 91.2 ve 90 olarak tespit edildigi calismalar da
mevcuttur (7,8). Bizim ¢alismamizda ise malnltrisyon agi-

sindan riskli grubun belirlenmesi icin GNRI esik degeri 110
olarak saptanmistir. GNRI<110 olmasi disik VKIi, diisiik
serum albumin duzeyi ile iligkili bulunmustur. Yine benzer
sekilde prediyaliz hastalarinda GNRI skoru dislk olan
hastalarin anlamli olarak daha diisik GFH’ a sahip oldugu
gOrulmus olup bu durum hastalarin diyaliz tedavisine gidis
sUrelerinin daha kisa olabilecegi hakkinda fikir vermektedir.

Serum alblmin diizeyinin GNRI degerlendirmesinde, vicut
agirhgi ve ideal vicut agirhgiyla birlikte yer almasi malnat-
risyon degerlendirmesindeki énemli parametrelerden bir
tanesi oldugunu géstermektedir. Literatirde yer alan bazi
calismalarda son dénem bdbrek hastalarinda serum albui-
min dizeylerinin artmis mortalite ve malnutrisyon ile kuvvet-
li iligkisi olduguna dair yayinlar mevcuttur (7,11,12). Park ve
ark. tarafindan yapilan calismada Koreli diyaliz tedavisi alan
hastalarda malnutrisyon ile serum alblmin dlzeyi arasinda
anlamli iligki oldugu gdésterilmistir (13). Bizim calismamizda
literatlr ile benzer sekilde malnitrisyon agisindan riskli grup
olan disik GNRI' ya sahip hastalarda albumin duzeyleri
dasuk bulunmustur.

Malnultrisyon patogenezinde yer alan &énemli etiyolojik
sebeplerden biriside kronik inflamasyondur. Yiksek CRP
ve IL-6 duzeyleri karacigerden albumin sentezini de azalta-
rak malniitrisyona sebep olmaktadir (14-16). Ulger ve ark.
tarafindan geriatrik yas grubundaki hastalarda malnitrisyo-
na neden olan faktdrlerin incelendigi ¢calismada, hastala-
rin %28’inde malnutrisyon tespit edilmis ve malnUtrisyona
neden olan faktérler arasinda yuksek sedimentasyon hizi-
nin oldugu gérilmustir (17). Bizim calismamizda da litera-
turle benzer olarak malnutrisyonlu hasta grubunda yiksek
CRP ve sedimentasyon degerleri tespit edilmistir.

Malnutrisyonla iligkili olarak kronik bébrek hastalarinda
aneminin énemli bir sorun oldugu ve 6zellikle malnttrisyon-
lu hasta gruplarinda hemoglobin degerlerinin daha dugik
oldugu uzun zamandir bilinmektedir (7,10,16). Literatrle
uyumlu olarak, bizim ¢alismamizin sonuglarinda da dusutk
GNRI’ ya sahip hastalarda hemoglobin degerlerini anlamli
olarak daha dusik bulduk.

Son yapilan ¢alismalarin isiginda disuk GNRI' nin artmis
mortalite ile iligkisi oldugu gdsterilmistir. Nakagawa ve ark.
nin yaptigi derlemede disuk GNRI skorunun artmis mor-
talite ile iliskisi oldugunu gosterilmistir (18). Benzer sekil-
de Yajima ve ark. da yaptiklari calismada disik GNRI ve
modifiye kreatin indeksinin artmis mortalite ile iligkili oldugu
g6sterilmistir (19). Yamada ve ark. yaptiklari baska bir ¢alis-
mada hemodiyaliz hastalarinda beslenme durumlarinin
mortalite riski Gzerine etkisini degerlendirmede GNRI’ nin
kreatin indeksine daha Ustln oldugu tespit edilmistir (20).

Calismamizin tek merkezli ve retrospektif bir calisma olma-
si kisitlamalarindandir. Ayrica diger bir kisitlama, gucli
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istatistiksel sonuclara ulasabilmek icin hasta alt grup popu-
lasyonumuzun az kapsamli ve genisliginin darhgidir. Disik
klirens polikliniklerinde takipli hastalarin malnutrisyon riski-
nin azaltiimasina GNRI’ nin katkisini degerlendirecek daha
kapsamli ve uzun takip surelerini iceren calismalara ihtiyag
duyulmaktadir.

Nefroloji Duslk Klirens Polikliniklerinde takipli hastalarin
son dénem bdbrek yetmezligine ilerleme hizini belirleyen
baslica etmenler arasinda etiyolojik nedenlerin tedavisi
ile komplikasyonlarin kontrol altina alinmasi 6ncelikli ola-
rak yer almaktadir. Malnltrisyon, bu hastalarda morbidite
ve mortaliteyi etkileyen sebeplerin basinda gelmektedir.
Calismamizin sonuclarina gére GNRI, son dénem bdbrek
yetmezligi nedeniyle diyaliz tedavisi uygulananlarda Mal-
nitrisyon inflamasyon skoru gibi beslenme durumunun
degerlendiriimesinde etkin bulunmustur. Ayrica prediyaliz
hastalarinda da malnttrisyon belirtegleri ile GNRI arasinda
istatistiksel anlaml bir korelasyon gézlenmistir. KBH has-
talarinda tedavi hedef degerlerine ulasilmasi, morbidite ve
mortalite Uzerine olumlu etkilerinden dolayr malnutrisyon
riskinin GNRI ile degerlendirilmesi guinltk klinik uygulamada
hastalarin tedavi ve takip planlamasina katki saglayabilir.
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Corresponding Author ABSTRACT

Hatice Ozisik Aim: Thyroid diseases can cause maternal and fetal adversities, and proper diagnosis, follow-up and
E-mail treatment during pregnancy requires special attention. In the evaluation of thyroid functions during
drhaticege@hotmail.com pregnancy, free thyroxine (FT4) is used primarily with thyroid-stimulating hormone (TSH). Our aim is to

investigate the prevalence and the effects of thyroid dysfunction during pregnancy.

Material and Methods: Our study is a prospective study including 960 pregnant women and spanning
from November 2017 to May 2019 in Ege University Endocrinology outpatient clinic.100 pregnant
women with thyroid dysfunction out of 960 pregnant women were included in the study. Maternal
age, gestational trimester, family history of the thyroid disorder, TSH, FT4, free triiodothyronine (FT3),
anti-thyroid peroxidase antibody (Anti-TPO), anti-thyroglobulin antibody (Anti-TG), thyrotropin (TSH)
receptor antibody (TRAb) were collected. The correlations between TSH, FT3 and FT4 were examined.

Received Results: In the study, the mean age of pregnant patients was 29.33 +5.97. Anti-TPO was positive %18 and
06.07.2022 Anti-TG was positive (5%). 24 of 100 (24%) patients had nodules. 1 (8.3%) patient with hyperthyroidism
Revision was positive for TRAb. Age differences in patients with or without nodule were not statistically significant.
18.08.2022 1 (1%) of the patient had Graves disease, 81 (81%) had subclinical hypothyroidism, 7 (7%) had clinical

hypothyroidism, 11 (11%) had gestational thyrotoxicosis. The frequency of prematurity was determined
in 7 patients (15.6%) by the data of 45 pregnant women who gave birth.
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Conclusion: TSH levels in pregnant patients with positivity for anti-TPO and anti-TG were significantly
higher than pregnant patients with negativity for anti-TPO and anti-TG. In addition, the relationship
between thyroid diseases and nodule frequency, autoimmunity, premature birth in pregnant women
were not detected. More comprehensive study series are needed.

Keywords: Pregnancy, Thyroid autoimmunity, Premature birth, Hypothyroidism

oz

Amag: Tiroid hastaliklari maternal ve fetal olumsuzluklara neden olabilir ve gebelikte dogru tani, takip
ve tedavi 6zel dikkat gerektirir. Gebelikte tiroid fonksiyonlarinin degerlendiriimesinde 6ncelikle Tiroid
Stimulan Hormon (TSH), ile birlikte serbest tiroksin (FT4) kullanilir. Calismamizda, gebelikte tiroid
disfonksiyonunun prevalansini ve etkilerini arastirmayi amagladik.

Gereg ve Ydntemler: Calismamiz Ege Universitesi Endokrinoloji polikliniginde Kasim 2017-Mayis 2019
tarihleri arasinda 960 gebeyi kapsayan prospektif bir calismadir. 960 gebe kadindan tiroid disfonksiyonu
olan 100 gebe ¢alismaya alindi. Anne yasi, gestasyonel trimester, ailede tiroid hastaligi éykusi, TSH,
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FT4, serbest triiyodotironin (FT3), anti-tiroid peroksidaz antikoru (Anti-TPO), anti-tiroglobulin antikoru (Anti-TG), TSH reseptor antikoru
(TRAD) ile ilgili bilgiler kaydedildi. TSH, FT4 ve FT3 arasindaki korelasyonlar incelendi.

Bulgular: Calismada gebelerin yas ortalamasi 29.33 + 5.97 idi. Tim gebelerin %18’inde anti-TPO antikor pozitifti ve %5’inde Anti-TG antikor
pozitifti. 100 hastanin 24’linde (%24) nodil vardi. Hipertiroidili 1 (%8.3) hasta da TRAb pozitifti. Nodulu olan ve olmayan hastalardaki yas
farkliliklari istatistiksel olarak anlamli degildi. Hastalarin 1’inde (%1) Graves hastaligi, 81’inde (%81) subklinik hipotiroidi, 7’sinde (%7) klinik
hipotiroidi, 11’inde (%11) gestasyonel tirotoksikoz vardi. Dogum yapan 45 gebenin verilerine gore 7 hastada (%15.6) prematrite saptandi.

Sonug: Anti-TPO ve anti-TG pozitif olan gebelerde TSH dizeyleri, anti-TPO ve anti-TG negatif olan gebelere gore anlamli derecede
ylksekti. Ayrica gebelerde tiroid hastaliklari ile nodil sikligi, otoimmunite, erken dogum arasinda iliski saptanmadi. Daha kapsamli ¢alisma

serilerine ihtiyac vardir.

Anahtar Sozciikler: Gebelik, Tiroid otoimmunitesi, Prematir dogum, Hipotiroidi

INTRODUCTION

Thyroid gland dysfunctions are frequently observed during
pregnancy. During pregnancy, changes occur in thyroid
physiology and thyroid function tests. These changes
include an increase in thyroxine (T4), thyroid binding glob-
ulin (TBG) and resulting in higher total T4 and triiodothy-
ronine (T3) concentrations than in non-pregnant women. In
addition, high serum human chorionic gonadotropin (hCG)
levels cause a decrease in thyroid stimulating hormone
(TSH) concentrations during the first trimester, especially
during early pregnancy. In the guidelines of the Ameri-
can Thyroid Association (ATA) 2017, it is recommended
that TSH levels are 0.1-2.5 mlU/ml in the first trimester; it
should be between 0.2-3.0 mlU/ml in the second trimester
and 0.3-3.0 mlU/ml in the third trimester. During pregnancy
hypothyroidism, hyperthyroidism and thyroid autoimmunity
can be detected at rates of 2% -3%, 0.1%-0.4% and 17%,
respectively (1).

The prevalence of hypothyroidism during pregnancy is
0.3-0.5% and 2-3% for subclinical hypothyroidism. Hypothy-
roidism is a type of thyroid hormone deficiency associated
with low free thyroxine (FT4) and high TSH levels. Subclin-
ical hypothyroidism is a kind of thyroid hormone deficiency
with normal FT4 and high TSH levels. Hyperthyroidism in
pregnancy is rarely seen and its prevalence is approxi-
mately 0.2%. Hyperthyroidism during pregnancy can result
from Graves’ disease (GD) and there are stimulating anti-
bodies against TSH receptors. In cases of hyperemesis
gravidarum and gestational transient thyrotoxicosis (GTT),
transient hyperthyroidism may be seen due to the stimu-
lating effect of hCG on the thyroid. In GD, symptoms are
exaggerated in the first trimester with the stimulating effect
of hCG initially. Symptoms patrtially improve in the second
trimester (2).

The prevalence of the thyroid nodules during pregnancy
is between 3-21%. Studies have shown that age and high
TSH increase the frequency of nodules (3, 4).

2-17% of all pregnant women are positive for anti-thyroid
peroxidase antibody (Anti-TPO) or anti thyroglobulin anti-

body (Anti-TG). It has been evaluated in studies that anti-
TPO positivity adversely affects maternal thyroid status,
pregnancy and developing fetus (1).

In the present study, we aimed to investigate the prevalence
and the effects of thyroid dysfunction during pregnancy.

MATERIAL and METHODS

This study was a prospective study in Ege University
Faculty of Medicine Endocrinology outpatient clinic. Among
960 pregnant women, we obtained the medical records of
100 (10.41 %) pregnant women with thyroid dysfunction for
the study and admitted to our outpatient clinics in the period
of November 2017- May 2019.

The inclusion criteria were pregnant patients with age of
>18, thyroid dysfunction during pregnancy and history of
normal thyroid function before gestation. Exclusion crite-
ria were pre-existing thyroid dysfunction, having diabetes
before gestation (types 1 and 2) and having gestational
diabetes mellitus.

Clinical data related to the gestational trimester when the
patients were admitted to our outpatient clinics, maternal
age, gestational trimester, family history of the thyroid disor-
der were obtained. In addition, TSH, FT4, free triiodothy-
ronine (FT3), Anti-TPO, Anti-TG, TSH receptor antibody
(TRADb) were collected. Thyroid ultrasonography was made
in our outpatient clinic for each subject and detected nodules.
After delivery, files of 45 patients could be accessed about
their preterm delivery.

Ultrasonic device was Aloka-ARIETTA V60 model from
Hitachi Company. In addition, ultrasonographies were
performed by the same user.

The study protocol was approved by the Ethics Committee
of Ege University Faculty of Medicine (18-5/44). Informed
consents were obtained from all subjects.

Thyroid Function

TSH, FT4, FT3, anti-TPO, anti-TG were measured by
chemiluminescence immunoassay. The laboratory refer-
ences were selected as TSH (0.27-4.2 mU/L), FT4 (0.89-
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1.76 ng/dL), FT3 2-4.4 pg/mL. Anti-TPO was elevated if the
level was equal or more than 34 IU/mL (5). In addition, Anti-
TG was elevated if the level was equal or more than 115 1U/
mL, TRAb was elevated if the level was equal or more than
1 mU/L. The guidelines of Endocrine Society, American
Thyroid Association [ATA], European Thyroid Association
[ETA] were considered (6) during thyroid status evaluation.
Trimester-specific reference range of ATA for TSH, preg-
nant patients were classified into groups as euthyroid (TSH
< 2.5 mlU/L) (these patients were excluded); subclinical
hypothyroidism (SCH) (TSH 2.5—10 mlU/L); hypothyroidism
(TSH > 10 mlU/L) (1). Gestational transient thyrotoxicosis
(GTT) is limited to the first half of pregnancy. GTT is charac-
terized by suppressed serum TSH and elevated FT4, which
is due to elevated hCG levels (7). In early pregnancy, the
differential diagnosis for hyperthyroidism is between GD
and gestational transient thyrotoxicosis. The detection of no
prior history of thyroid disease, no stigmata of GD (goiter,
orbitopathy), a self-limited mild disorder, and symptoms of
emesis indicates the diagnosis of GTT (1). According to
ATA 2011 guideline pregnant women who were positive for
TPOAb and had TSH>2.5 mU/L or who were negative for
TPOADb and had TSH> 4.2 mU/L initiated to be treated with
L-thyroxine (8).

Statistical Analysis

We conducted a priori and a post hoc power analysis with the
program G*Power 3.1.9.4. The post hoc analyses revealed
the statistical power calculated for this study for by using
one-way ANOVA for detecting a large effect size of 0.70
with a power of 0.99 for the sample size of 100 assuming a
significance level 5%. Categorical variables were examined
with frequency tables for each patient group and descrip-
tive statistics for continuous variables were calculated.
Shapiro-Wilk normality test was used to examine whether
the continuous variables were normally distributed. While
continuous variables were presented as mean + standard
deviation (SD) or median and inter quantile range (IQR),
categorical variables were presented as frequencies and
percentages. Since data were not distributed normally,
the Spearman’s correlation coefficient was used to exam-
ine the correlation between TSH, FT3 and FT4. While the
Mann-Whitney U test was used to compare two indepen-
dent groups, the Kruskal-Wallis test was performed to
compare more than two independent groups. Categorical
variables were evaluated by the Chi square test. A p value
of less than 0.05 was accepted as statistically significant.
All statistical analyses were performed by using IBM SPSS
Version 25.0 statistical package.

RESULTS

The demographics and clinical characteristics of all patients
were demonstrated in Table 1,2. The overall mean age was
29.33+ 5.97 years in patients. The vast of patients were in

first trimester among overall group. We found that TSH,
FT4, FT3 and anti TPO were statistically different between
groups (p=0.005, p<0.001, p=0.003 and p=0.040, respec-
tively).

In the total patients’ data set, the correlation between FT4
and FT3 were statistically significant (p<0.001; r=0.391)
(Figure 1). However, the correlation between TSH and FT4,
TSH and FT3 were not statistically significant (p=0.541,
r=0.066; p=0.924, r=-0.010, respectively). In addition, TSH
levels in patients with positivity of anti-TPO and anti-TG
were significantly higher than patients with negativity of anti-
TPO and anti-TG (Median, IQR; anti TPO (+): 5.24 IU/mL,
3.83; anti TPO (-): 3.83 IU/mL, 1.37; p=0.001; anti TG (+):
6.64 U/mL, 3.78; anti TG (-): 3.95 U/mL, 1.42; p=0.031).

All patients with TSH below 0.1 were evaluated for GD.
TRAb value of pregnant patients with hyperthyroidism
was evaluated, and it was positive in one case (8.3%) and
negative in 11 (91.7%) patients. Anti-TPO was positive in
15 (17%) of 88 patients with hypothyroidism, and a case
(6.6%) of these patients had clinical hypothyroidism and
14 (93.3%) had subclinical hypothyroidism. Thyroid ultra-
sonography was performed in all patients to determine

Table 1: The demographics and clinical characteristics of all
patients.

Variables* All patients (n=100)

29.33+5.97 (29.00, 9.00)

Age (years)

. 1. Trimester 56 (56%)
G.e oo 2. Trimester 17 (17%)
trimester
3. Trimester 27 (27%)
Family History  Absent 89 (89%)
of Thyroid
Present 11 (11%)

Dysfunction

TSH (mU/L) (n=88) 4.5+1.99 (3.98, 1.64)

FT4 (ng/dL) 1.12:0.44 (1.04, 0.23)

FT3 (pg/mL) 3.27+1.29 (3.15, 0.78)
. <34 (negative) 82 (82%)
Anti TPO (IU/mL) —
=34 (positive) 18 (18%)
. < 115 (negative) 95 (95%)
Anti TG (U/mL) —
= 115 (positive) 5 (5%)

*Mean +Standard Deviation (Median, Interquartile range (IQR)) for
continuous variables, n (%) for categorical variables

TSH thyroid-stimulating hormone (0.27-4.2), FT4 free thyroxine
(0.89-1.76), FT3 free tri-iodothyronin (2-4.4), Anti TPO anti-thyroid
peroxidase antibody (<34), Anti TG anti- thyroglobulin antibody
(<115)

Note: There was only one patient with Graves’ disease, because
of this reason the mean and standard deviation values were not
included in the table. Since TSH value of patients with Gestational
Transient Hyperthyroidism was <0.1 mU/L, the mean TSH value
was not given.
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Table 2: The demographics and clinical characteristics of all patients

Variables*

Subclinical

hypothyroidism (n=81)

Graves Gestational Transient
Hypothyroidism (n=7) Disease

Hyperthyroidism o]

(n=11)
Age (years) 29.86+6.12 (29.00, 10.00)29.86+4.88 (27.00, 8.00) 3215.11 (30.00, 6.00)
0.283
Gestational 1. Trimester 44 (78.6%) 4 (7.1%) 8 (14.3%) 0.314
trimester 2. Trimester 13 (76.5%) 1 (5.9%) 2 (11.8%)
3. Trimester 24 (88.9%) 2 (7.4%) 1(3.7%)
Family History of ~ Absent 72 (80.9%) 6 (6.7%) 10 (11.2%) 0.970
Thyroid Dysfunction pregent 9 (81.8%) 1(9.1%) 1(9.1%)
TSH (mU/L) (n=88) 4.18+1.32 (3.9, 1.40)  8.15+4.17 (6.64, 8.74) - 0.005

FT4 (ng/dL)

1.03+0.17 (1.03, 0.18)

0.87+0.16 (0.83, 0.22)

1.87+0.93 (1.43,1.71) <0.001

FT3 (pg/mL)

2.98+0.57 (3.13, 0.69)

3.31+0.62 (3.10, 1.11)

4.79+2.35 (3.79,2.56) 0.003

Anti TPO (IU/mL) <34 (negative) 68 (82.9%) 4 (4.9%)

>34 (positive) 13 (72.2%) 3 (16.7%) 1 (5.6%) 0.040
AntiTG (U/mL) <115 (negative) 77 (81.1%) 6 (6.3%) 11 (11.6%)

> 115 (positive) 4 (80%) 1 (20%) - 0.593

*Mean *Standard Deviation (Median, Interquartile range (IQR)) for continuous variables, n (%) for categorical variables, p<0.05 was

significant.

TSH thyroid-stimulating hormone (0.27-4.2), FT4 free thyroxine (0.89-1.76), FT3 free tri-iodothyronin (2-4.4), Anti TPO anti-thyroid peroxidase
antibody (<34), Anti TG anti- thyroglobulin antibody (<115)

Note: There was only one patient with Graves’ disease, because of this reason the mean and standard deviation values were not included
in the table. Since TSH value of patients with Gestational Transient Hyperthyroidism was <0.1 mU/L, the mean TSH value was not given.
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Figure 1: TSH, FT4, FT3 levels in subgroups that were found to be statistically significant in boxplots.
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the presence of nodules and parenchyma structure. While
there was not any nodule in 76% (n=76) of 100 patients
included in our study, nodules were detected in 24% (n=24).
While the parenchyma structure was homogeneous in 70%
(n=70) of our patients, it was evaluated as heterogeneous
in 30% (n=30).

Age differences in patients with and without nodule were
not statistically significant (p=0.472). In addition, 88 patients
with TSH >2.5 were evaluated. While 68 of these patients
did not have nodules, 20 patients had nodules. The rela-
tionship between TSH increase and nodule frequency
was evaluated but no significant relationship was found
(p=0.089). When it comes to the size of the nodules, there
were 23 patients (95.8%) with one cm or less in size, and
a patient (4.2%) =1 cm. There was only one patient (4.2%)
with biopsy indication, and the biopsy result of this patient
was reported as atypia of undetermined significance.

Out of 100 patients, 45 gave birth in our hospital, thus their
delivery week could be accessed. The others gave birth in
the external hospitals and their data could not be accessed.
The relationship between anti-TPO positivity and prema-
ture birth were examined. While anti-TPO was negative in
6 (85.7%) of 7 patients with a gestational age of birth 36
weeks and below, anti-TPO was positive in one (14.5%)
patient with gestational age of birth 36 weeks and below.
Moreover, anti-TPO was negative in 30 (78.9%) of 38
patients in 37 weeks and over, and eight (21.1%) were posi-
tive with gestational age of birth. The relationship between
premature birth and Anti-TPO positivity was evaluated, but
no significant relationship was found (p>0.05).

DISCUSSION

In our study, TSH levels in pregnant patients with positiv-
ity for anti-TPO and anti-TG were significantly higher than
pregnant patients with negativity for anti TPO and anti TG.
Anti-TPO was positive in 15 (17%) of 88 patients with hypo-
thyroidism, and one (6.6%) of these patients had clinical
hypothyroidism and 14 (93.3%) had subclinical hypothy-
roidism. We did not found a relationship between premature
birth and Anti-TPO positivity.

The alpha subunits of TSH and hCG are the same, but the
beta subunits are different. In the first trimester, increasing
hCG binds to the TSH receptor and stimulates thyroid ligand
like TSH. In addition, hCG can cause subclinical hyperthy-
roidism and sometimes a mild clinical hyperthyroidism. TSH
levels are suppressed in most of the pregnant women in the
first trimester, and there may be an increase in FT3 and FT4
levels slightly exceeding the upper normals (9).

The rate of gestational transient thyrotoxicosis (GTT)
showed geographical differences. As a result of studies,
the frequency of GTT was detected at a rate of 2-3% at
the 8th and 14th weeks of gestation in Europe, this rate

was found to be much higher in Asian pregnant women,
at 11% (10, 11). Cooper et al. revealed GTT was at a rate
of 0.1-0.2% and usually detected in the first trimester (12).
Wen et al. reported that, the incidence of GTT of pregnancy
in the first trimester was observed as 7.86% in China (13).
In our study, GTT was detected in 11 of 100 patients (11%)
with thyroid dysfunction. Moreover, GTT was mostly seen
in the first and the second trimesters. It was detected in 10
patients (83.2%) in the first and second trimesters and in
one patient (8.3%) in the third trimester.

While the incidence of GD in the pre-pregnancy period is
0.4%-1%, its incidence in pregnancy is 0.2% (13). GD is
most prevalent in the second and the third trimesters. In the
differential diagnosis of GD and GTT, positivity of anti-TPO
together with TRAb will also be very significant. In addi-
tion, FT3/FT4 ratio may be useful in differential diagnosis
(14-16). Krassas et al. revealed GD was detected at a rate
of 0.1-1%, GTT was detected 1-3% (17). In our study, GD
(1%) was found in 1/12 patients with hyperthyroidism. TRAb
positivity and FT3/FT4 ratio were observed to be high.
Propylthiouracil treatment was initiated at a low dose to the
patient diagnosed with GD in the second trimester, and the
pregnancy was concluded at normal delivery week without
any complications.

The most common cause of hypothyroidism during preg-
nancy is Hashimoto’s disease. Hashimoto’s disease is
the most common cause of hypothyroidism, especially in
iodine-sufficient areas, and it is seen in 4-7% of pregnant
women. While the incidence of subclinical hypothyroidism
during pregnancy is around 2.5%, the incidence of hypo-
thyroidism is between 0.3-0.9% (18). Thyroid antibodies
are detected in 30-60% of pregnant women with elevated
TSH (19, 20). Thyroid antibodies are found in 2% to 17%
of pregnant women and vary according to ethnicity (1).
Moreno-Reyes et al. reported that the anti-TPO level was
found to be 13.8% among women in European iodine defi-
cient cities. The ratio of these women who had low TSH
was 4.1%. In addition, 3.6% had subclinical hypothyroidism,
0.5% had overt hypothyroidism (21).

In our study, 81% of 100 pregnant patients with thyroid
dysfunction had subclinical hypothyroidism, while 7% had
hypothyroidism. We found high prevalence of subclinical
hypothyroidism during pregnancy. This result might be due
to the lack of determination of pregnancy-specific reference
values. Moreover, the patients were evaluated in terms
of the trimester and upper limits of TSH. Of the anti-TPO
positive hypothyroid patients, 13 (72.2%) were evaluated
as subclinical hypothyroidism and 3 (16.7%) patients were
detected as hypothyroidism. Furthermore, anti-TG was
positive in 5 (5%) and anti-TPO was positive in 18 (18%)
of a total of 100 pregnant patients. Of the patients positive
for anti-TPO, 2 (5.6%) had hyperthyroidism and 16 (93.7%)
had hypothyroidism.

Med ) West Black Sea 2022;6(3): 345-351

349



Erdogan M et al.

The majority of studies have shown that anti-TPO positivity
increases the risk of preterm birth (1). Negro et al. revealed
the risk of preterm birth increased in women with anti-TPO
positivity and levothyroxine treatment reduced this risk
(22). In our study, prematurity was observed in 7 patients
(15.6%). According to the results of our study, no signifi-
cant correlation was found between anti-TPO positivity and
preterm birth (p>0.05)

The prevalence of thyroid nodules in pregnancy ranges
from 3% to 21% (4). Similarly, in our study nodules were
detected in 24% of the patients. Struve et al. (3) reported
that there was a relationship between age and the frequency
of nodules in pregnant women. In contrast, age differences
in patients with and without nodule were not statistically
different in the current study.

Nevertheless, our study also has limitations. First, we did
not consider nutritional status, iodine use, and lack of urine
iodine in our study population. Secondly, our study consisted
of the small number of patients and did not conduct sequen-
tial follow-up of thyroid function in pregnant women.

In conclusion, TSH measurement should be performed
initially in all pregnant women and those who have preg-
nancy plans. Pregnancy complications should be prevented
by initiating treatment, and malignancy should be ruled out
by performing fine needle aspiration biopsy on suspicious
nodules during pregnancy. More comprehensive study
series are needed.
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0z
Amac: Kronik obstriktif akciger hastaliyi (KOAH) alevlenmesi ile hastaneye yatirilan hastalarda
basvuru aninda degerlendirilen eozinofil sayisi ve ylizdesinin rollini ortaya ¢ikarmak.

Gerec ve Yontemler: Bu ¢alismada, acil servise basvuran ve genel dahiliye servisine yatirilan KOAH
alevlenmesi olan 156 hastanin verileri geriye dénuk olarak incelendi. Eozinofil sayisi ve oranlarinin

A work blicensed by hastanede kalis slresi ve yogun bakim gereksinimi ile iligkisi arastirildi. Spearman korelasyon testi ile
reative Commons Attribution- X
NonCommercial-4.0 International (CC)” sonlanim ile parametreler arasi korelasyon arastirildi.
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Bulgular: Calisma popllasyonunun, %39,7’si kadin ve %60,3’0 erkek idi. Olgularin yaslari 25 ile 94 arasinda degismekte olup, medyan
degeri 76 idi. Serviste kalis slresi ile eozinofil sayisi ve yuzdesi arasinda anlamli bir iliski yoktu (sirasiyla rho=-0,148, p=0,066 ve p=0,074,
rho=-0,143) (Spearman korelasyon testi). Yogun bakim Unitesine kabul edilen grup, yogun bakim gerektirmeyen gruba gére énemli dlctide
daha yliksek eozinofil sayisina ve eozinofil ylizdesine sahipti (0,81(Ceyrekler arasi aralik (CAA):0,41-1,31)’ e karsi 1,32 (CAA:0,83-1,43)
p=0,042 ve 1,0 (CAA:0,81-1,21)’e karsi 1,42 (CAA:1,02-1,64), p=0,018, sirasiyla).

Sonugc: Yuksek eozinofil sayisi ve ylzdesi ile hastanede kalis slresi arasinda iligki yoktu. Ancak yogun bakima ihtiyaci olan hastalarda

eozinofil sayisi ve ylizdesi anlamli olarak daha yuksekii.

Anahtar Sozciikler: Kronik obstriktif akciger hastaligi, Hastanede kalis suresi, Eozinofil, Yogun bakim unitesi yatisi

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a dis-
ease associated with a recurrent chronic inflammatory
response triggered by harmful gases and environmental
particles and personal risk factors and causes progressive
airway obstruction and airflow limitation in the lungs. This
chronic inflammation also has systemic features and leads
to physiological and pathological changes in the airway,
which can be permanent (1). Today, COPD has become
the third cause of death across the world and is responsible
for 5.6% of all deaths. COPD is responsible for early mortal-
ity, high death rates, and a serious financial burden on the
health system (2).

In recent years, it has been shown that not only the lung
involvement, but also systemic inflammation is present
in COPD (3). In COPD, inflammation occurs in all central
and peripheral airways (4). The role of eosinophils in the
pathogenesis of COPD is not yet fully known. However,
most studies have suggested that there isan increase in the
number of eosinophils in the airway during an exacerbation
(5,6).

In this study, we aimed to reveal the relationship between
eosinophil count and percentage COPD exacerbation using
patients’ intensive care and ward hospitalization and hos-
pital stay.

MATERIAL and METHODS

Study design and population

This research was designed as a single-center retrospec-
tive observational study. Adult patients who presented to
the emergency department of Okmeydani Training and
Research Hospital, a tertiary care center, between January
1, 2015, and December 31, 2015, and were admitted to the
internal medicine ward with the diagnosis of COPD exacer-
bation were included in the study. Patients with a history of
COPD and cardinal signs of acute exacerbations of COPD
(breathlessness, cough, and wheezing, with increased spu-
tum production and purulence) were considered as acute
COPD exacerbation. The criteria for admission to the inter-
nal medicine ward were persistent symptoms despite six
hours of treatment in the emergency department, severe

increase in dyspnea, severe comorbidities, newly devel-
oped arrhythmia, and severe COPD (with increased oxygen
support need) in the history.

In addition, increased dyspnea, confusion, lethargy,
coma, worsening hypoxia (Pa02<50 mmHg or hypoxia
not regressed despite supplement oxygen treatment with
nasal cannula and mask), severe hypercapnia (PaCO2 >70
mmHg), acidosis (despite treatment) were used as hospital-
ization criteria in study center. Patients who needed nonin-
vasive or invasive mechanical ventilation were transferred
to the intensive care unit.

Patients who were referred to another center during their
hospital stay and those with missing data were excluded
from the study (Figure 1).

Data Collection

The patients’ demographic data, length of hospital stay,
comorbid diseases, leukocyte counts, eosinophil percent-
ages, eosinophil counts, C-reactive protein (CRP) lev-
els, and hospital discharge status were obtained from the
Hospital Information Management by a researcher (EG)
between April 1, 2016, and May 31, 2016. Comorbidities
were grouped as hypertension, congestive heart failure,
coronary artery disease, chronic renal failure, malignancy,
and other diseases. Alzheimer’s disease, cerebrovascular
disease and chronic liver disease were recorded as other
diseases. For the laboratory parameters of the patients, the
results of the tests performed at the time of presentation to
the emergency department were used.

Blood Tests

Blood samples were obtained on admission from the ante-
brachial vein.Hemogram was tested with an Automated
Blood Cell Analyzer (Pentra120 Retic Hematology Analysis
Device, ABX, Montpellier, France). Eosinophil count and
percentage results were obtained from the hemogramtest.

Ethical Approval

The necessary permission for the study was obtained
from the Ethics Committee of the hospital (approval date:
30.03.2016, number: 21761). Since the data evaluated in
the study did not include any personal information of the
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patients and the study had a retrospective design, informed
consent was not obtained from the patients within the
knowledge of the ethics committee.

Statistical Analysis

We used IBM SPSS Statistics for Mac, NY, IBM Corp, Ver-
sion 22.0was used for data analyses. Mean, standard devi-
ation, median, lowest, highest, frequency, and percentage
values were used as descriptive statistics, and the distribu-
tion of variables was checked with the Kolmogorov-Smirnov
test. The patients were grouped as eosinophilic (=2%)
and non-eosinophilic (<2%) according to the percentage
of eosinophils. The Mann-Whitney U test was used in the
analysis of quantitative data. The chi-square test was used
in the analysis of qualitative data. The Spearman correla-
tion analysis was used in the correlation analysis. A p value
of <0.05 was considered statistically significant.The study
population was determined as 122 with Jamovi (Version
1.6.21.0; The Jamovi Project, 2020; R Core Team, 2019)
by taking impact size 0.6, a=0.05, power (1-B) =0.95 at a
confidence level of 95%.

RESULTS

This study was conducted with a total of 156 cases, 39.7%
female and 60.3% male. The ages of the participants ranged
from 25 to 94 years, with a median value of 76 years. Of the
cases, 89.7% (n=140) were followed up in the internal med-

icine ward and 10.3% (n=16) in the intensive care unit. The
length of ward stay ranged from 1 to 22 days, with a median
of 7 days, and the length of intensive care stay ranged from
1 to 14 days, with a median of 4 days. Table 1 presents
demographics and laboratory parameters of the study pop-
ulation.

There was a history of comorbid diseases in 78.2% of the
cases, and the distribution of comorbidities was as follows:
hypertension, 55.1%; congestive heart failure, 32.7%; cor-
onary artery disease, 30.8%; chronic renal failure, 12.2%;
malignancy, 10.9%; and other diseases, 10.9%. Table 2
shows the comparisons of the patients’ demographic data
and comorbidities according to the presence of eosinophilia.

Table 1: Demographics and laboratory parameters of the study

population.
Variables Findings
Age (years)* 76 (42-79)
Male n (%) 96 (60.3)
Gender
Female n (%) 60 (39.7)
C-reactive protein (mg/dL) * 77.3 (26.8-304.1)
Lymphocyte count (/uL) * 12.55(6.65-43.7)
Eosinophil count (/uL) * 0.04 (0.02-0.9)
Eosinophil percentage (%) * 0.4 (0.2-0.8)

*Median (Inter Quarter Range)

over one-year study period

678,654 adult patients presented to the emergency department during the study period

179 admitted to the internal medicine ward with the diagnosis of COPD exacerbation
were included in the study during the study period over one-year study period

> 11 patients were excluded from the study because of missing data

12 patients were excluded from the study because they were transferred
to another hospital for hospitalization

the study sample

156 patients with acute pancreatitis were included in the final analysis and constituted

i

l

Internal medicine ward

n =140

Intensive care unit

n=16

Figure 1: Flowchart of the study.
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Table 2: Distribution of comorbidities in non-eosinophilic and eosinophilic groups.

Comorbidities * Eosinophil percentage <2% Eosinophil percentage =2% P

Presence of comorbid disease 99 (63.4) 23 (14.7) 0.577
Diabetes mellitus 37 (23.7) 7 (4.4) 0.677
Hypertension 68 (43.5) 18 (11.5) 0.282
Congestive heart failure 41 (26.2) 10 (6.4) 0.707
Chronic renal failure 14 (8.9) 5(3.2) 0.311
Coronary artery disease 38 (24.3) 10 (6.4) 0.531
Malignancy 15 (9.6) 2(1.2) 0.482

*Data are presented as n (%)

The peripheral blood CRP values of the cases ranged from
2.7 to 501.4 mg/dL, with a median of 77.3 mg/dL. The num-
ber of leukocyte countvaried between 0.75 /uL and 53.62/
uL, the median value was 12.55/uL. The percentage of
eosinophils ranged from 0.1 and 10%, with a median of 0.4,
and eosinophil count from 0.01 /uLto 1.11/uL, with a median
of 0.04 /uL.

There was a significant positive correlation between the
length of ward stay and CRP (rho=0.213 p=0.008). No
significant correlation was observed between the length
of ward stay and leukocyte count, percentage of eosino-
phils, and eosinophil count (rh0=0.025, p=0.756; r=-0.148,
p=0.066; and p=0.074, rho=-0.143, respectively) (Spear-
man’scorrelation test).

The group admitted to the intensive care unit had a signifi-
cantly higher eosinophil countand percentage of eosinophils
than the group that did not require intensive care (0.81(IQR:
0.41-1.31 versus 1.32(IQR:0.83-1.43) p=0.042 and 1.0
(IQR: 0.81-1.21 versus 1.42(IQR:1.02-1.64), p=0.018,
respectively) (Mann-Whitney U test).

DISCUSSION

This study investigated the relationship between eosinophil
response and COPD exacerbation. Although a high eosin-
ophil level did not have a significant correlation with the
length of hospital stay, eosinophils were significantly higher
in the group that required intensive care.

Although COPD exacerbations are often neutrophilic,
approximately 10-25% are eosinophilic. Eosinophilia in
blood is correlated with eosinophilic airway inflammation
(7). In some studies, an increased blood eosinophil level
has been found to be associated with response to inhaled
steroids (8). In the treatment of COPD exacerbations, clini-
cal improvement has been observed in patients with blood
eosinophilia following oral corticosteroid therapy (9). High
sputum and blood eosinophil counts in patients with COPD
are associated with increased corticosteroid response (10).
In a retrospective observational cohort study conducted with
1,704 patients hospitalized due to COPD exacerbation at a

tertiary hospital, Duman et al. dividedthe patients according
to their peripheral blood eosinophilia levels into two groups
as eosinophilic (>2%) and non-eosinophilic <2%. The
authors found that six-month mortality was similar between
the eosinophilic and non-eosinophilic groups (14.2% and
15.2%, respectively), but the length of hospital stay was
longer and readmission rate was higher in the non-eosino-
philic group (11). Couillard et al.’s study, published in 2017
in the journal Chest, was also prepared with similar meth-
odology and prepared the groups in a similar way. Couil-
lard et al. showed that eosinophilia was associated with
an increased risk of 12-month COPD-related readmission,
an increased risk of 12-month all-cause readmission, and
a shorter time to first COPD-related readmission. On the
other hand, they reported that the length of stay was not sta-
tistically different between eosinophilic and non-eosinophilic
patients (12).The results of the present study were also in
line with the literature.

In a study conducted by Saltlrk et al., COPD cases with
a peripheral eosinophil percentage of 2% and above were
discharged from the intensive care unit with a better out-
come, and the authors attributed this to a better steroid
and antibiotic response (13). In the ECLIPSE cohort study,
eosinophilia was found in 37% of patients with COPD, and
10% of these patients required intensive care (14). It has
been shown that all mortality cases among patients with
peripheral eosinophilia are related to airway diseases when
compared to healthy individuals (15). In our study, the
eosinophil level was compared according to the require-
ment of intensive care, and it was found to be significantly
higher in those requiring intensive care. Although the rates
of pneumonia, sepsis, and mortality have been reported
to be more common in non-eosinophilic patients (16), we
consider that our findingwas related to our non-eosinophil-
ic patients developing fewer complications and our sample
also includingpatients who were admitted to the ward with-
out intensive care requirement.

In the study that Vogelmeier et al. analyzed the data of more
than 150,000 exacerbation patients, they showed that small
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proportion of COPD patients had frequent exacerbations
and eosinophil count =300 cells/pL. They recommended
that eosinophil count should be considered while making
treatment decisions (17). According to current literature,
eosinophils have gained a considerable interest as one
of the important factors involved in COPD pathogenesis
and as a possible marker (17-19). A plausible explanation
for this may be that eosinophilic inflammation is effective
in COPD exacerbation in some patients (18,19). It is still
mainly unknown why only a certain proportion of patients
with COPD have eosinophilic airway inflammation and also,
we do not know how eosinophils impact the course of the
disease (17).

Our study had several limitations, with the major being the
retrospective design. Due to the retrospective design, fac-
tors such as etiology of COPD, previous treatments and
drugs used that may affect the eosinophil count were not
evaluated. The second limitation was the observational
design of our study. During the study, it was observed that
clinicians used blood gas analysis, peripheral oxygen sat-
uration and clinical status in the management of patients.
It was observed that pulmonary function tests were used
in clinical decision making in very few (6 patients) patients.
Due to the small number of recorded pulmonary function
test results and insufficient number for statistical analysis,
they were not presented. A third limitation was that we
did not have a control group that included COPD patients
without exacerbation or that the number and percentage of
eosinophils before exacerbation of existing patients were
not included in our study. Furthermore, the limited sample
size and single-center nature of the study are important fac-
tors affecting the generalizability of our results. We suggest
that our study results be validated in futuremulticenter stud-
ies to be conducted with larger populations.

In conclusion, according to the results of our study, there
was no correlation between a high eosinophil count and
percentage and the length of hospital stay. However, the
number and percentage of eosinophils were significantly
higher among the patients that required intensive care.Our
study supports measurement of eosinophils in patients with
frequent COPD exacerbations.
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ABSTRACT

Aim: Our purpose is to compare the characteristics and 30-day mortality of ventilator-associated
pneumonia (VAP) patients that developed in two different intensive care units (ICUs) in a tertiary hospital.

Material and Methods: Patients who were over the age of 18 who developed VAP in two different
ICUs of our hospital over two years were included in the study. Acute Physiology and Chronic Health
Assessment Il (APACHE 1), Sepsis-Related Organ Failure Assessment (SOFA), Glasgow Coma Score
(GCS), Clinical Pulmonary Infection Score (CPIS), infection markers, and 30-day mortality of the
patients were evaluated. Physical conditions of Group 1 and Group 2, hand hygiene rates in ICU, nurse
education level, and hospitalization rate in intensive care units were compared.

Results: A total of 104 patients, 48 being in Group 1 and 56 being in Group 2, were analyzed. There
was no significant difference between the two groups with regards of GKS, SOFA and CPIS scores.
Acinetobacter baumanni was the most common agent in both groups. The hospitalization rate was
found to be significantly higher in Group 2. 30-day mortality was 45.8% in Group 1 and 48.2% in Group
2. It was found that a one unit increase in the SOFA hospitalization period reduced the risk of 30-day
mortality. It was determined that a one unit increase in the age ratio in Group 2 increased the risk of
30-day mortality 1.085 times, and the increase in the mean SOFA score in all patients and Group 1
decreased the length of the hospitalization period.

Conclusion: We found a 30-day mortality rate of 47.1% in patients diagnosed with VAP. An increase in
SOFA score increases the risk of 30-day mortality, while a prolonged hospitalization period decreases
the risk of mortality.

Keywords: Intensive care unit, Mortality, Ventilator-associated pneumonia

0z

Amac: Amacimiz Uglincii basamak bir hastanede iki farkli yogun bakim initesi (YBU)'nde gelisen
ventilator iligkili pnémoni (ViP) hastalarinin zelliklerini ve 30 guinlilk mortalitelerini karsilagtirmaktir.

© 2022 Zonguldak Bulent Ecevit University, All rights reserved.
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Ventilator-Associated Pneumonia

Gerec ve Ydntemler: Hastanemizin iki farkli YBU’nde iki yillik siirecte ViP gelisen 18 yas iistii hastalar calismaya dahil edildi. Hastalarin
Akut Fizyoloji ve Kronik Saglik Degerlendirmesi Il (APACHE I1), Sepsis lliskili Organ Yetmezligi Degerlendirmesi (SOFA), Glasgow Koma
Skoru (GKS), Klinik Pulmoner Enfeksiyon Skoru (KPES) ve enfeksiyon belirtecleri ve 30 gunlik mortaliteleri degerlendirildi. Grup 1 ve Grup
2'nin fiziksel kosullari, YBU’deki el hijyen oranlari, hemsire egitim diizeyi ve yogun bakim (nitelerinin hasta yatis hizi karsilastirildi.

Bulgular: Grup 1°de 48 ve Grup 2'de 56 hasta olmak iizere toplam 104 hastaya analiz yapildi. iki grup arasinda yatis giinii, tani aldigi giin,
tani aldiktan g, yedi ve 30 giin sonra GKS, SOFA ve KPES skorlari agisindan anlamli fark saptanmadi. Her iki grupta da en ¢ok Acineto-
bacter baumanni etkeni tespit edildi. Hasta yatis hizi Grup 2’de anlamli yiiksek saptandi. 30 glinlik mortalite Grup 1’de %45,8 ve Grup 2'de
%48,2 olarak saptandi. SOFA ortalama skorundaki bir birimlik artisin 30 glinlik mortalite riskini 2,214 kat artirdidi, yatis stiresindeki artisin
30 glnlik mortalite riskini azalttigr saptandi (OR=0,891). Grup 2’de yas oraninin bir birimlik artisi 30 guinlik mortalite riskini 1,085 kat arttir-
digi, tim hastalarda ve Grup 1’de SOFA ortalama skorundaki artisin yatis sresini azalttigr saptandi.

Sonug: VIP tanisi alan hastalarda 30 giinlik mortaliteyi %47,1 olarak saptadik. SOFA skorundaki artis 30 giinliik mortalite riskini artirirken
yatis stiresindeki uzama mortalite riskini azaltmaktadir.

Anahtar Sozciikler: Yogun bakim, Mortalite, Ventilator iligkili pndmoni

INTRODUCTION

Ventilator-associated pneumonia (VAP) is a nosocomi-
al infection with high mortality and morbidity rate, which
occurs at the earliest 48 hours after intubation in patients
with invasive mechanical ventilator (MV) support without
pneumonia during intubation. It develops in approximately
8-28% of intubated patients (1,2). The care conditions of the
intensive care unit (ICU), number of beds, hospitalization
rate, duration of ventilator support therapy, and underlying
diseases affect the frequency of VAP. Devices used in oro-
pharyngeal colonization, the ineffectiveness of the upper
respiratory tract and other defense systems connected to
the endotracheal tube, decrease in cough reflex, decrease
in macrophage functions, deterioration of ciliary functions,
hypoxia, uremia, malnutrition, ventilation and perfusion
imbalance, inadequate endotracheal aspirations and devic-
es used in ventilator therapy are part of VAP pathogenesis.
Other infection entry routes are considered as a hematog-
enous spread, inhalation of infected aerosols, and exoge-
nous spread from extra-pulmonary foci of infection (1,2).

The development of VAP prolongs the duration of mechan-
ical ventilation and therefore the length of stay in the inten-
sive care unit. This also increases the cost. Therefore, VAP
is an important problem in hospitals. Factors affecting the
high rates of healthcare-associated infections in intensive
care are the low number of workers and the high number of
patients in ICU, the lack of knowledge of the health person-
nel, the failure to comply with the isolation procedures and
asepsis, the lack of attention to hand hygiene, sterilization
and disinfection (3).

This study aims to compare the characteristics and 30-day
mortality of VAP patients who developed in two different
ICUs of a tertiary hospital.

MATERIAL and METHODS

Our study is a prospective observational study conducted
in the ICUs of the Anesthesiology and Reanimation Clinic

of a tertiary hospital between January 2018 and January
2020 following the principles of the Declaration of Helsinki,
after the approval of the local ethics committee (hnumbered
2017-11/27) and informed consent from the relatives of the
patients.

Two ICUs with 17 beds and 21 beds belonging to the Anes-
thesia Clinic in our hospital were divided into two groups
as Group 1 and Group 2. Group 1 has 17 beds in 200 m2,
Group 2 has 21 beds in 300 m2, and both intensive care
units have a sink for every six beds. Group 1 has four isola-
tion rooms, each 8.36 m2, and Group 2 has three isolation
rooms, each 17 m2. Three anesthesiologists and an assis-
tant doctor work in Group 1 during working hours; In Group
2, three anesthesiologists and two assistant doctors work
during working hours. Out of working hours, an anesthesi-
ologist and three assistant doctors work for both groups. In
both groups, a nurse cares for two patients during working
hours, and a nurse cares for three patients outside working
hours.

Adult patients over the age of 18 who received MV sup-
port and developed VAP after being followed for more than
48 hours after intubation were included in the study. The
definition of VAP was accepted as pneumonia that devel-
oped no earlier than 48 hours after intubation in cases with
invasive MV support who did not have pneumonia during
intubation. Patients who were hospitalized with pneumonia,
had growth in the tracheal aspirate culture taken in the first
24 hours, had mechanical ventilator duration less than 48
hours, underwent non-invasive MV and died within 48 hours
after the diagnosis of VAP were excluded from the study.

Demographic information of patients, intensive care treat-
ments (reintubation status, vasoactive drug use, renal
replacement therapies, sedative drug use, immunosuppres-
sive use, feeding route, proton pump inhibitor use, pres-
ence of central, urinary or intracerebral pressure catheter,
endotracheal intubation, tracheostomy status, cuff pressure
values), history of abdominal or thoracic surgery, Acute
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Physiology and Chronic Health Assessment Il (APACHE
Il), Sepsis-Related Organ Failure Assessment (SOFA),
Glasgow Coma Score (GCS), Clinical Pulmonary Infection
Score (CPIS) were recorded.

Oral care of the patients was done regularly by nurses. Cuff
pressures were measured regularly with a cuff meter every
morning. Cuff pressure was maintained between 20-30
cmH,O. For APACHE II, the patient’s age, physiological var-
iables, GCS and chronic health status scores were used.
GCS, and SOFA score, CPIS value, fever, white blood cell,
CRP, and procalcitonin values were recorded on the third,
seventh, and 30th days after the diagnosis of VAP. For
CPIS, CPIS score was calculated using tracheal secretion,
fever, leukocytes, infiltration, oxygenation, and microbio-
logical data on chest X-ray. The SOFA score was calculated
by evaluating six organ systems (respiratory, cardiovascu-
lar, central nervous system, renal, coagulation, and liver).
The duration of each patient’s stay in the intensive care unit,
the time from hospitalization to the diagnosis of VAP, and
the duration of MV were recorded as days. The final status
of the patients after 30 days was evaluated as discharge,
transfer to the ward, still hospitalized, and death status.
Reproductive factors of the patient were followed up. The
physical conditions of Group 1 and Group 2, hand hygiene
rates in the ICU, the level of nurse education and the num-
ber of patients per nurse-personnel, and the hospitalization
rate of the ICUs were recorded. Five basic indications that
make hand hygiene necessary for healthcare professionals
are defined as before contact with the patient, before asep-
tic handling, after the risk of exposure to body fluids, after
patient contact, after contact with the patient environment
(4). The rate of compliance with hand hygiene was calculat-
ed by the infectious diseases nurse with the formula “Com-
pliance (%) = (Actions/Indication)x100”. The hospitalization
rate shows how many patients use a bed per month. The
hospitalization rate was calculated as the number of people
(discharged + deceased)/(number of beds).

Statistical Analysis

As a result of the pilot study, SOFA measurements (stand-
ard deviation=1.2) were obtained for Group 1 (mean=5.2)
and Group 2 (mean=5.9) patients. As a result of the power
analysis, it was determined as a total of 90 people, whereas
there were 45 subjects in each group, with 80% power at
5% significance level and an effect size of 0.60. More sub-
jects were included in the study in case some patients were
excluded from the study. The Shapiro-Wilk test was used
to examine whether the data showed normal distribution.
Descriptive statistics are expressed as mean and standard
deviation or median (minimum-maximum) for quantitative
data, and frequency and percentage for qualitative data.
Mann-Whitney U test was used for the comparison of two
groups for normally distributed data, t-test was used for

comparisons of two groups for data that were not normally
distributed. Pearson Chi-square test, Fisher's Exact Chi-
square test, and Fisher-Freeman-Halton test were used to
analyze categorical data. Binary logistic regression analysis
was applied to examine the factors affecting mortality. In
addition, multiple linear regression analysis was applied to
examine the factors affecting the estimation of the hospital-
ization period. The signifi-cance level was determined as
a=0.05.

RESULTS

While the number of patients in Group 1 was 860 and the
number of patients developing VAP was 54 (6.27%) at
the time of the study, the number of patients hospitalized
in Group 2 was 1940 and the number of patients develop-
ing VAP was 65 (3.35%). Fifteen patients were excluded
from the study because they died within 48 hours of being
diagnosed with VAP. In our study, statistical analysis was
performed in a total of 104 patients, whereas there were 48
patients in Group 1 and 56 patients in Group 2.

When the demographic data of the patients were examined,
no statistically significant difference was found between
the groups (Table 1). Infection markers of the two groups

Table 1: Demographic information of patients.

Group1  Group 2 p
(n=48) (n=56)
Age, years 63+18 62+18  0.586
Gender, n (%) 0.114
Female 15(31.3) 26 (46.4)
Male 33 (68.8) 30 (53.6)
BMI, kg/m2 26.56+4.89 27.09+4.45 0.268

APACHE Il score
Comorbidity, n (%)

29.17+7.06 26.84+6.24 0.077

Diabetes mellitus 1(22.9) 18(32.1) 0.296
Hypertension 14 (29.2) 24 (42.9) 0.148
COPD 9(18.8) 8(14.3) 0.539
Chronic renal failure 4 (8.3) 3(5.4) 0.546
Heart failure 7 (14.6) 6 (10.7) 0.552
Cerebrovascular accident 3 (6.3) 5(8.9) 0.609
Reason for hospitalization, n (%)
Respiratory causes 17 (35.4) 17 (30.4) 0.154
Cardiac causes 8 (16.7) 6 (10.7)
Neurological causes 3(27.1) 15(26.8)
Trauma 2 (4.2) 4(7.1)
Nephrological causes 1(2.1) 1(1.8)
Postoperative causes 3 (6.3) 13 (23.2)
Intoxication 1(2.1) 0
Endocrinological causes 2(4.2) 0
Gastroenterological causes 1 (2.1) 0

BMI: Body Mass Index, APACHE II: Acute Physiology and Chron-
ic Health Assessment Il, COPD: Chronic Obstructive Pulmonary
Disease
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are shown in Table 2. No significant difference was found
between the two groups in markers other than procalcitonin.
Procalcitonin values measured on the day the patients were
diagnosed with VAP were found to be significantly higher
in Group 2 (p=0.011). There was no significant difference
between the two groups in terms of GCS, SOFA, and CPIS
scores on the day of hospitalization, the day of diagnosis,
and three, seven, and 30 days after diagnosis (Table 2).

Table 2: Infection markers and GCS, CPIS, SOFA scores.

It was found that tracheostomy was opened on average
14.76+6.67 days after the patient’s hospitalization in Group
1, and 12.60+7.23 days after the patient’'s admission in
Group 2 (p=0.068).

There was no difference in terms of reproducing factors in
both groups (p=0.941). The most commonly observed fac-
tor was Acinetobacter baumanni (Group 1:66.7%, Group
2:65.4%), followed by factors of Pseudomonas aerugino-

Group 1 Group 2 p
(n=48) (n=56)
White blood cell, p/L
Day of hospitalization 13 9566 939 13 450+5 698 0.876
Diagnosis day 14 65446 025 14 192+7 773 0.571
After the diagnosis 3" day 14 109.79+6 482.92 13 037.04+8 015.23 0.505
After the diagnosis 7" day 13 676.83+7 215.93 11 217.17+6 913 0.054
After the diagnosis 30" day 13 162.17+5 559.61 15 358.33+7 044.19 0.470
C-Reactive Protein, mg/L
Day of hospitalization 73+68 77+76 0.917
Diagnosis day 113.70+69.61 120.99+76 0.769
After the diagnosis 3" day 104.82+66.14 104.56+70.02 0.843
After the diagnosis 7" day 11.46+86.12 81.14+50.64 0.156
After the diagnosis 30" day 102.78+78.10 118.53+86.51 0.665
Procalcitonin, ng/mi
Day of hospitalization 0.15+013 0.15+0.24 0.225
Diagnosis day 16.73+25.21 34.24+33.92 0.011
After the diagnosis 3 day 10.56+19.68 17.61+24.66 0.132
After the diagnosis 7"" day 5.96+12.01 8.01+12.33 0.640
After the diagnosis 30" day 0.09+1.21 1.08+1.11 0.773
Fever, °C
Day of hospitalization 36.63+0.42 36.75+0.39 0.106
Diagnosis day 37.3+0.61 37.41+0.52 0.827
After the diagnosis 3 day 36.8+0.56 36.89+0.53 0.692
After the diagnosis 7" day 36.53+0.50 36.75+0.60 0.695
After the diagnosis 30" day 36.19+0.35 36.22+0.35 0.979
Glasgow Coma Score
Day of hospitalization 6.23+3.64 6.50+3.61 0.572
Diagnosis day 6.71+2.64 6.54+2.64 0.756
After the diagnosis 3™ day 6.40+2.71 6.98+2.70 0.714
After the diagnosis 7" day 7.20+2.94 7.54+2.64 0.831
After the diagnosis 30" day 7.57+2.90 7.94+2.80 0.398
CPIS
Day of hospitalization 2.42+1.51 2.68+1.54 0.386
Diagnosis day 6.33+1.33 6.41+1.29 0.772
After the diagnosis 3" day 5.60+1.75 5.70+1.50 0.630
After the diagnosis 7" day 4.95+2.07 5.11+2.10 0.575
After the diagnosis 30" day 3.83+1.97 4.39+1.91 0.811
SOFA score
Day of hospitalization 6+2 6+2 0.681
Diagnosis day 6.04+1.56 6.05+1.27 0.405
After the diagnosis 3" day 5.77+1.49 5.89+1.55 0.165
After the diagnosis 7" day 5.46+1.38 5.02+1.51 0.516
After the diagnosis 30" day 4.48+1.24 5.06+1.35 0.957
GCS: Glasgow Coma Score, CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related Organ Failure Assessment
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sa (Group 1:22.9%, Group 2:23.1%) and Klebsiella pneu-
moniae (Group 1:10.4%, Group 2:11.5%). There was no
significant difference between the two groups in terms of
risk factors for VAP (Table 3). The period of hospitalization
was similar between the two groups (Group 1:37.66+14.36
days, Group 2:35.05+16.09 days, p=0.334). VAP diagno-
sis day was also similar between the two groups (Group
1: 15.33+8.96 days, Group 2: 16.12+11.81 days, p=0.794).

There was no difference between the two groups in terms
of hand hygiene rates (Group 1: 75.52+4.10, Group 2:
72.48+7.37, p=0.121), but the hospitalization rate was found
to be significantly higher in Group 2 (Group 1: 1.93+0.45,
Group 2: 2.87+0.82 %, p<0.001). In 2018, the number of
high school graduate nurses was six and the number of uni-
versity graduate nurses was two for each month in Group
1; In Group 2, the number of high school graduate nurses
was nine, and the number of university graduate nurses
was one. In 2019, the number of nurses with high school
graduates was five and the number of nurses with a univer-
sity degree was three for each month in Group 1; In Group
2, the number of high school graduate nurses was eight,
and the number of university graduate nurses was two. The
number of patients per nurse in both groups was two, so no
comparison was made.

Table 3: Risk factors for ventilator-associated pneumonia.

There was no difference between the two groups in terms
of 30-day mortality. It was 45.8% (n=22) in Group 1 and
48.2% (n=27) in Group 2 (p=0.136). It was 47.1% (n=49)
in all patients. In all patients, age, gender, comorbidity,
hand hygiene rate, hospitalization rate, mean CPIS value,
APACHE Il score, mean white blood cell count, CRP mean
value, mean procalcitonin value, and MV stay variables
does not affect on 30-day mortality, while one unit increase
in SOFA mean score increases the risk of 30-day mortality
2.21 times. The increase in the hospitalization period reduc-
es the risk of 30-day mortality (OR=0.891) (Table 4).

Age, gender, comorbidity, hand hygiene rate, hospitaliza-
tion rate, the mean value of CPIS did not have a significant
effect on the hospitalization period in all patients, but an
increase in the mean SOFA score decreased the period of
hospitalization (p=0.002) (Table 5).

DISCUSSION

Our study was conducted prospectively in 104 patients who
developed VAP in two different ICUs of a tertiary hospital.
VAP rates were 6.27% in Group 1 and 3.35% in Group 2.
There was no significant difference between the two groups
in terms of demographic data, VAP development risk fac-
tors, and length of stay in ICU. There was no significant
difference between the two groups in terms of GCS val-
ues, SOFA scores, and CPIS values measured on the day

Group1  Group 2 e . )
(n=48) (n=56) of hospitalization, the day of diagnosis, three days after
Reintubation status, n (%) 12 (25) 9(16.1) 0.258
Sedative drug use, n (%) 29 (60.4) 42 (75) 0.111 Table 4: Factors affecting terms of 30-day mortality in all
Feeding route, n (%) 0.684 [FEUE S,
Enteral 46 (95.8) 51(91.1) %95 Confidence
Parenteral 0 1(1.8) oR Interval
Enteral + parenteral 2 (4.2 4(7.1) P Lower Upper
Feeding tract, n (%) 0.247 limit  limit
Nasogastric tube 48 (100) 53 (94.6)
Al .236 1.022 0. 1.061
Orogastric tube 0 3(5.4) g€ 0.236 1.022 0.986 06
. 1. .557 .382
Immunosuppressive use, n (%) 16 (33.3) 18 (32.1) 0.897 Gender. . 0.308 1.885 0.55 6.38
Vasoactive drug use, n (%) 27 (56.3) 34 (60.7) 0.645 C°m°rb'd_'ty 0.376 0.505 0.111 2290
Presence of central venous 36 (75) 45 (80.4) 0.512 Hand hygiene rate 0.454 0.961 0867 1.066
catheter, n (%) Hospitalization rate 0.571 1.248 0.580 2.685
Presence of intracerebral 4 (8.3) 12 (21.4) 0.065 Mean CPIS value 0.753 0.919 0.543 1.554
pressure catheter, n (%) Mean SOFA score 0.009 2.214 1.220 4.018
Proton pump inhibitor use, n (%) 30 (62.5) 31 (55.4) 0.461 APACHE Il score 0.940 0.997 0.915 1.086
Position, n (%) 1.000 Mean White blood cell count  0.069 1.000 1.000 1.000
Supine 46(95.8) 53 (94.6) CRP mean value 0.684 1.003 0.990 1.015
Prone 2(4.2) 3(5.4) —
- - - Mean Procalcitonin value 0.550 1.013 0.970 1.058
History of abdominal or thoracic 3 (6.3) 7 (12.5) 0.335 - - -
surgery, n (%) Mechanical Ventilator stay time 0.403 0.980 0.935 1.027
Renal replacement therapies, 14 (29.2) 12 (21.4) 0.364 Period of hospitalization 0.001 0.891 0.834 0.951

n (%)
Cuff pressure values, cmH,0

24.35+5.08 22.46+2.68 0.089

CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related
Organ Failure Assessment, APACHE Il: Acute Physiology and
Chronic Health Assessment Il, CRP: C-Reactive Protein
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Table 5: Factors affecting period of hospitalization in all patients.

Unstandardized Coefficients

Standardized Coefficients

B Standard error Beta ! P
(Constant) 28.496 22.419 1.271 0.207
Age 0.028 0.088 0.033 0.324 0.747
Gender -1.791 3.142 -0.057 -0.570 0.570
Comorbidity -5.030 4.134 -0.122 -1.217 0.227
Hand hygiene rate 0.373 0.243 0.152 1.536 0.128
Hospitalization rate 0.186 1.871 0.010 0.099 0.921
Mean CPIS value 1.576 1.334 0.118 1.181 0.240
Mean SOFA score -3.911 1.212 -0.318 -3.226 0.002

CPIS: Clinical Pulmonary Infection Score, SOFA: Sepsis-Related Organ Failure Assessment

diagnosis, seven days after diagnosis, and 30 days after
diagnosis. Procalcitonin values measured on the day of
diagnosis were found to be significantly higher in Group 2.
The increase in the mean SOFA score in all patients had
a significant effect on 30-day mortality. When evaluated
overall patients, a one unit increase in the SOFA score
increases the risk of mortality 2.21 times. It was found that
the increase in SOFA score decreased the hospitalization
period in all patients.

Most VAP pathogens are microorganisms with high antibi-
otic resistance, such as Pseudomonas species, Acineto-
bacter species, MRSA, ESBL, and Gram-negative bacilli
that secrete AmpC B-lactamase (5). In a multicenter study
conducted in Turkey, it was reported that most frequently
Acinetobacter spp was isolated and that Pseudomonas
aeruginosa ranked as second and Stafilococcus aureus
ranked as third (6). In our study, Acinetobacter baumanii,
Pseudomonas aeruginosa, Klebsiella pneumoniae were
found to be the most common Gram-negative agents in
both groups, in line with the literature. In a previous study
conducted in our clinic, in which nosocomial infections were
examined in patients hospitalized in the ICU for more than
90 days, the incidence of VAP was 33% and the causative
agents were Acinetobacter baumanii, Klebsiella pneumo-
niae, and Pseudomonas aeruginosa (32.1%, 25%, 21.4%,
respectively) (7).

Gursel et al. included a total of 63 patients in their study, in
which they aimed to evaluate the effectiveness of APACHE
II, SOFA, and CPIS in determining mortality during VAP
episodes in pulmonary patients, and it was observed that
the APACHE Il, SOFA, and CPIS scores were also signifi-
cantly higher in patients who died with respect to those who
survived (8). In the study in which the mortality was 54%,
logistic regression analysis revealed that only APACHE I
>16 value out of the three scoring systems was an inde-
pendent predictor of mortality (8). In our study, the APACHE
Il score did not affect on 30-day mortality in either group.

Among the three scoring systems, CPIS is used for diag-
nostic purposes, while the others (APACHE II, SOFA) are
used to determine prognosis (8). In the study they conduct-
ed in relation to VAP cases, Yang and Wang have found
that while CPIS value at beginning of VAP in those who
died was high, CPIS value at beginning of VAP in those
who survived got significantly reduced (9). They observed
that mortality was higher in those with CPIS >6 at day five
than those with CPIS <6, and the sensitivity and specificity
of CPIS in determining mortality were 96.8% and 74.2%.
In addition, their results show that CPIS is valuable in the
diagnosis of VAP and also contributes to the prediction of
mortality (9). Contrary to this study, in our study, the mean
value of CPIS did not affect 30-day mortality. In addition
in the study, CPIS had a positive correlation with MV peri-
od, ICU, and period of hospitalization (9). In our study, age,
gender, comorbidity, hospitalization rate, mean CPIS value,
and mean SOFA score did not have a significant effect on
the duration of MV in all patients, while an increase in hand
hygiene rate increased the duration of MV stay. It was found
that an increase in the SOFA score among these variables
decreased the length of stay in all patients.

In various studies evaluating the length of stay of patients
with VAP in intensive care units, different results were
obtained reporting the average length of stay between 21
and 76 days (10-12). In our study, the mean hospitaliza-
tion period of the patients in Group 1 was 37.66+14.36 days
(min-max: 10-75 days), and the mean hospitalization period
of the patients in Group 2 was 35.05+16.09 days (min-max:
9-85 days) and the values were found to conform with the
literature.

In a study in which 178 cases with VAP were evaluated,
Mirsaeidi et al. reported that mortality increased significantly
in patients with immunosuppression, chronic liver disease,
and chronic kidney failure compared to those who did not
have these but that no significant relationship was found
for diabetes mellitus (DM), cerebrovascular accident (CVA),

Med ] West Black Sea 2022;6(3): 358-365

363



Uguzietal.

Heart failure (HF), and chronic obstructive pulmonary dis-
ease (COPD) (13). In another study, kidney failure was
found to be significant in terms of mortality (14). There have
also been reports that DM increases mortality 2.23 times
in cases with VAP (15). In our study, there was no effect of
co-morbidities (DM, hypertension, COPD, CVA, HF, CRF)
on 30-day mortality between both groups.

Although the mortality rate in ventilator-associated pneumo-
nia cases varies between 30-70%, most of these cases die
due to underlying diseases (5). Publications are reporting
the mortality of cases with VAP between 31.9 and 68.4%
(10,16,17). In our study, the 30-day mortality rate was found
to be 45.8% in Group 1 and 48.2% in Group 2, which was
similar to the literature. It has been reported that among the
clinical factors affecting mortality in the ICU, the long stay in
the ICU is not significant in terms of mortality, but the mor-
tality is significantly higher in terms of the length of stay in
the MV (18). In our study, it was determined that the length
of stay in MV did not have an effect on 30-day mortality in
all patients, but an increase in the length of hospitalization
reduced the risk of 30-day mortality.

In a review, it was reported that the risk of VAP increased
5.1 times in cases over the age of 60 (19). In another study,
they reported that the mean age of patients with and without
VAP was very close to each other, and there was no signif-
icant difference between the two groups in terms of VAP
development, even when the patients were divided into two
groups as those under 70 years of age and over (20). In our
study, the mean age was around 62, and we found that age
did not affect 30-day mortality in patients who developed
VAP.

While each patient should be followed by a nurse in high-
risk patients, a nurse can follow two patients in low-risk
patients and implement infection control and prevention
strategies. In a study, it was shown that the incidence of
VAP increases when nurse care and number are not suffi-
cient (21). Small area per patient, lack of experienced staff,
workload, and imbalance between resources are associat-
ed with nosocomial infections (22). It has been shown that
the low number of nurses and high workload is directly relat-
ed to morbidity and mortality (23). While ideal intensive care
units should have one nurse per patient, in our unit this ratio
is usually one nurse for every two patients. The excess of
personnel workload can create problems in the isolation of
infected patients. The most important source of the problem
for nosocomial infections is the inability of many hospitals to
provide healthy conditions in intensive care units. Examples
of these conditions are inadequacies in architectural struc-
turing, inability to provide isolation conditions, problems with
air conditioning, medical waste and biohazardous materials
inpatient rooms in ICU, contaminated treatment areas and

common areas, fecal residues in ICU patient toilets. Others
are leaks in walls and associated contaminated cabinets,
broken flooring, holes in the floor that generate debris and
dirty dust, and foreign material in window sills (24). Although
the physical conditions of our two intensive care units were
different, we did not find any difference in VAP rates, risk
factors for VAP, and 30-day mortality. Safdar et al. reported
that the main cause of VAP caused by exogenous patho-
genic microorganisms in the intensive care environment is
the hands of healthcare workers (25). In a study in which
infection and colonization rates were significantly reduced
by strict adherence to handwashing protocols, it was deter-
mined that handwashing rates were below 50% (26). In the
educational study conducted by Rosental in Argentina, the
relationship between handwashing compliance and VAP
rate was evaluated and it was shown that handwashing rate
increased from 23% to 64% (p<0.001), and the VAP rate
decreased from 47 to 27 in 1000 ventilator days (p<0.001)
(27). In our study hand hygiene rate was found to be higher
than 70% in both groups.

The lack of a control group is our main limitation. Our other
limitations are that the anesthesia and infectious diseases
doctors who care for the intensive care units differ every
month, the differences arising from the treatments of the
patients and the VAP training of the intensive care workers
are not questioned.

CONCLUSION

We found that a one unit increase in the SOFA mean score
in all patients increased the risk of 30-day mortality 2.21
times, and an increase in the SOFA mean score signifi-
cantly decreased the length of stay in all patients. Although
there are similar studies in the literature, it is of great impor-
tance in the control and treatment of an infection that each
intensive care unit analyzes its own data and results and
uses them in clinical practice.
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Sorumlu Yazar Oz

Naile Eris Giidiil Amac: Akut miyokart infarktisl hastalarinda prognozunu belirlemek icin cesitli faktorler ve risk
E-posta siniflandirmalari 6nerilmistir. Fragmente QRS (fQRS), 12 derivasyonlu istirahat elektrokardiyogramda
nailegudul@hotmail.com (EKG) Q dalgas! olan veya olmayan QRS komplekslerinin ¢esitli morfolojilerini gosteren farkli RSR'

modellerini kapsar. fQRS, miyokard skarinin bir belirtecidir ve prognoz ile iligkilidir. Koroner arter
hastaligi da dahil olmak lzere bazi kadiyovaskuler hastaliklarda gérildiginde olumsuz kardiyak
sonuglara neden olabilecegi gdsterilmistir. Akut miyokart infarktiisu ile bagvuran hastalarin en etkili
ve uygun sekilde tedavi edilebilmesi icin risk siniflandirmasina duyulan ihtiya¢c devam etmektedir.Bu
calismada tikagrelor yuklemesi invaziv girisim yapilan akut miyokart infarktiist hastalarinda EKG’'de
gorilen fQRS varliginin prognozu belirlemedeki etkisini arastirmayi amagladik.

Gerec ve Yontemler: Ocak 2018 ile Ocak 2020 tarihleri arasinda Zonguldak Biilent Ecevit Universitesi
Gelis Tarihi Saglik, Uygulama ve Arastirma Merkezi'ne akut koroner sendrom ile bagvuran ve tikagrelor yiiklemesi ve
08.07.2022 invaziv girisim yapilmis battin akut miyokart infarktlisi hastalari retrospektif olarak taranarak calismaya
dahil edildi. Calismaya dahil edilen 498 hastanin demografik bilgileri (yas, cinsiyet), kardiyovaskuler

Revizyon Tarihi Oykdleri, risk faktorleri ve kronik hastaliklari tibbi kayitlardan elde edildi. Bagvuru elektrokardiyograminda

20.10.2022 fQRS varhigina goére hastalar iki gruba ayrildi. Hastalarin hastanedeki taburculuk &ncesi mortalite
Kabul Tarihi verileri tibbi kayitlardan elde edildi. Bir yillik takipleri ise kendileriyle, aileleriyle veya kisisel doktorlariyla
25.11.2022 (dogrudan ya da telefon ile) gorisulerek elde edildi.

Bulgular: Calismaya fQRS grubunda 272 (%54,6) ve fQRS olmayan grupta 226 (%45,4) olmak lizere
toplam 498 tikagrelor ylklenen ve invaziv girisim yapilmis akut miyokart infarkttisti hastasi (STEMI 324,
%65,1; NONSTEMI 174, %34,9) dahil edildi. QRS olmayan hastalarda ailede kalp hastaligi 6ykusu (85,
%37.4), NONSTEMI (119, %52.4), sistolik kan basinci (125.16+25.03 mmHg) fQRS olanlara kiyasla
Bu eser “Creative Commons Alint- anlamli olarak daha ytiksekti (tim karsilastirmalar icin p<0,05). fQRS’li hastalarda gecirilmis miyokart
GayriTicari-4.0 Uluslararast Lisansr™ infarktiisti (64, %23.4), STEMI (216, %79,4) fQRS olmayanlara gére istatistiksel olarak daha y(iksekti

ile lisanslanmugtir.
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Tikagrelor Yiiklemesi Yapilan Hastalarda Fragmante QRS ve Mortalite

(tim karsilastirmalar icin p<0,001). Tim hastalarda, fQRS olan grupta (n=15) fQRS olmayan gruba (n=4) kiyasla taburculuk 6ncesi mortalite
(%78.9’a kars1 %21.1) daha yuksekti (p<0,001). Hastaneden taburcu edilen hastalarin bir yillik takibi sonunda yine fQRS olan grupta (n=31)
fQRS olmayan gruba (n=8) kiyasla mortalite (%79.5’e karsi %20.5) daha yuksekti (p<0,001). STEMI hasta grubunda; bir yillik mortalite fQRS
olan grupta (n=24) fQRS olmayanlara (n=5) kiyasla daha yuksekti (%82.8’e karsi %17.2;p=0,024). NONSTEMI hasta grubunda ise; bir yillik
mortalite fQRS olan grup (n=7) fQRS olmayanlara (n=3) gére daha yuksekti (%70’e karsi %30; p=0,029). Cok degiskenli analizde ise, yas
(OR=1.211; %95 Cl=1.156-1.269; p<0.001), Diyabetes Mellitus (OR=2.148; %95 Cl=1.038-4.443; p=0.039) ve fQRS varliyi (OR=6.101;
%95 Cl=2.576-14.450; p<0.001) bir yillik mortalitenin en guc¢li dngdrdurdcuileriydi.

Sonug: Galismamiz, tikagrelor yiklenen ve invaziv girisim yapilan akut Ml hastalarinda fQRS varligi kétli prognozun ve mortalitenin
Ongoricusi olarak dustnulebilir ve fQRS varlidi, ylksek riskli hastalarin belirlenmesinde ve riske uygun tedavi stratejilerinin planlanmasina
yardimci olabilir.

Anahtar Sozciikler: Akut miyokart infarktiisu, Elektrokardiyografi, Fragmente QRS, Prognoz, Mortalite

ABSTRACT

Aim: Various factors and risk classifications have been proposed to determine the prognosis in patients with acute myocardial infarction.
Fragmented QRS (fQRS) encompasses different RSR' patterns showing various morphologies of QRS complexes with or without Q waves
on a 12-lead resting electrocardiogram (ECG). fQRS is a marker of myocardial scarring and is associated with prognosis. It has been
shown to cause adverse cardiac outcomes when seen in certain cardiovascular diseases, including coronary artery disease. The need for
risk stratification continues for the most effective and appropriate treatment of patients presenting with acute myocardial infarction. In this
study, we aimed to investigate the effect of the presence of fQRS on the ECG in determining the prognosis in patients with acute myocardial
infarction who underwent invasive intervention with ticagrelor loading.

Material and Methods: All acute myocardial infarction patients who applied to Zonguldak Bulent Ecevit University Health, Application and
Research Center between January 2018 and January 2020 with acute coronary syndrome and underwent ticagrelor challenge and invasive
intervention were retrospectively screened and included in the study. Demographic information (age, gender), cardiovascular history, risk
factors and chronic diseases of 498 patients included in the study were obtained from medical records. Patients were divided into two groups
according to the presence of fQRS in the application electrocardiogram. Pre-discharge mortality data of patients were obtained from medical
records. The one-year follow-up was obtained by interviewing them, their families, or their personal physicians (directly or by telephone).

Results: A total of 498 (STEMI 324, 65,1%; NONSTEMI 174, 34,9%) patients with acute myocardial infarction who were loaded with
ticagrelor and underwent invasive intervention, 272(%54,6) in the fQRS group and 226 (45.4%) in the non-fQRS group, were included in the
study.Patients without fQRS had a family history of heart disease (85, 37.4%), NSTEMI (119, 52.4%), systolic blood pressure (125.16+25.03
mmHg) were significantly higher than those with fQRS (p<0.05 for all comparisons). Prior myocardial infarction (64, 23.4%) and STEMI
(216, 79.4%) were statistically higher among patients with fQRS than without (p<0.001 for all comparisons). In all patients, pre-discharge
mortality (78.9% vs. 21.1%) was higher in the group with fQRS (n=15) compared to the non-fQRS group (n=4) (p<0.001). At the end of
the one-year follow-up of the patients who were discharged from the hospital in good health, again the mortality (79.5% vs. 20.5%) was
higher in the group with fQRS (n=31) compared to the non-fQRS group (n=8) (p<0.001). In the patient group diagnosed with STEMI; one-
year mortality was higher in the group with fQRS (n=24) compared to those without fQRS (n=5) (17.2% vs. 82.8%; p=0.024). In the patient
group diagnosed with NSTEMI; The one-year mortality was higher in the fQRS group (n=7) than in the non-fQRS group (n=3) (70% vs 30%;
p=0.029). Age (OR=1.211; 95% Cl=1.156-1.269; p<0.001), Diabetes Mellitus (OR=2.148; 95% Cl=1.038-4.443; p=0.039), and presence of
fQRS (OR=6.101; 95% Cl=2.576-14.450; p<0.001) were the strongest predictors of one-year mortality in multivariate analysis,

Conclusion: In our study, the presence of fQRS can be considered as a predictor of poor prognosis and mortality in acute Ml patients who
were loaded with ticagrelor and underwent invasive intervention and the presence of fQRS may help in identifying high-risk patients and
planning risk appropriate treatment strategies.

Keywords: Acute myocardial infarction, Electrocardiography, Fragmented QRS, Prognosis, Mortality

_ de riski gdzonlne alindiginda, ylksek riskli poptlasyonlarin

belirlenmesi ¢ok dnemlidir ve bu amacla miyokart infark-

Dinya ¢apinda morbidite ve mortalitenin 6nde gelen neden-  t{isiinde tromboliz (TIMI) ve GRACE gibi gesitli puanlama
lerinden biri olan kardiyovaskuler hastaliklarin prevalansi sistemleri gelistirilmistir (2-4). Ayrica sol ventrikiil fonksiyo-
gun gectikge artmaktadir (1). Kardiyovaskiler hastaliklar-  nunda azalma, ventrikiiler yeniden sekillenme ve potansiyel
dan ozellikle kararsiz angina pektorisi, ST segment ele-  olarak malign aritmilerin gelisimi koroner arter hastaliginda

vasyonlu miyokart enfarktiistini (STEMI) ve ST segment  pilinen kétii prognoz belirleyicileridir. (5-9).
elevasyonsuz miyokart enfarktisiini (NONSTEMI) iceren
akut koroner sendromlar (AKS) ve kronik iskemik kalp has-
taligi (KAH) yuksek 6lim riski nedeni ile énemlidir. Miyokart
infarktlisti gegiren hastalarin kisa ve uzun vadeli kardiyak
prognozunu iyilestirmede reperflizyon tedavisi etkili olsa da,
perkutan koroner girisim (PKG) sonrasi risk siniflandirmasi
yapmak zordur. Bununla birlikte yiksek mortalite ve morbiti-

Elektrokardiyogram (EKG), akut miyokart infarktusinin kli-
nik tanisinda kullanilan énemli bir tetkiktir. Hastalarin prog-
nozunu belirlemek icin EKG parametreleri ile ilgili cesitli
calismalar yapilmigtir. Selvester QRS skoru, R/S orani ve
fragmante QRS kompleksi (fQRS) EKG’de degerlendirilen
parametrelerdendir (10-12).
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Fragmante QRS rSr centikli S RSR’

M o A A e

centikli R

RsR’ ile ST elevasyonu

Sekil 1: 12 derivasyonlu EKG’de ¢esitli fQRS morfolojileri (20)

Sekil 2: Calismadaki bir hastaya ait fragmante QRS 6rnegi
(mavi ok ile isaretli)

fQRS (Sekil 1), 12 derivasyonlu istirahat EKG’sinde koroner
arter bolgesine karsilik gelen Q dalgasi olan veya olmayan
ardisik 2 derivasyonda tipik bir dal blogu olmaksizin géz-
lenen cesitli RSR’ paternleri (=1 R’ veya ¢entikli S dalgasi
/R dalgasi) olarak tanimlanir (13,14). Miyokart skarinin bir
gostergesi oldugu dusiniiliir. iskemik ventrikllerin homo-
jen olmayan aktivasyonu gibi mekanizmalardan olusabilir
ve ventrikller iletimdeki gecikmeyi temsil eder (10). Akut
miyokart infarktustnden (MI) sonra tekrarlayan infarktis ve
mortalitenin bagimsiz bir belirleyicisi oldugu gdsterilmistir
(15-19). Klinikte ventrikller aritmi ve ani kardiyak 6lim riski
yuksek olan bireyleri belirlemek icin de kullanilir.

Fragmante QRS’in koroner arter hastaliinda kardiyak
olaylarin 6ngoérdurtcisi oldugu daha onceki calismalar-
da gdsterilmistir. Ancak daha Onceki calismalarda farkh
antiagreganlarin kullanilmis oldugunu gérlyoruz. Biz bu
calismamizda STEMI ve NONSTEMI tanisi almis, tikagre-
lor yiklenen ve invaziv girisim yapilan hastalarda basvuru
esnasindaki 12 derivasyonlu EKG’lerinde fQRS prevalan-
sini ve bir yillik mortalitede prediktif degerini arastirmayi
amagladik.

GEREC ve YONTEMLER

Zonguldak Biilent Ecevit Universitesi Saglik, Uygulama ve
Arastirma Merkezi’ne Ocak 2018 ile Ocak 2020 tarihleri ara-
sinda bagvurmus akut akut miyokart infarkttst (AMI) tanisi
alip tikagrelor yUklemesi yapilmis ve girisimsel olarak teda-
vi edilen bltin hastalar retrospektif olarak calismaya dahil
edildi. Bagvuru sirasinda ¢ekilen 12 derivasyonlu EKG’ler
(filtre arahgi:0.15-100 Hz;AC filtre 60 Hz, 25 mm/sn, 10 mm/
mV) ¢alismadan bagimsiz iki kardiyoloji uzmani tarafindan
degerlendirildi. NSTEMI; tipik iskemik semptomlari iceren

kardiyak biyobelirteglerde (troponin T ve kreatinin kinaz
MB) Ust referans sinirinin 99. persantilin =1 puan Uzerin-
de olmasi ve EKG’de yeni iskemik ST-T degisiklikleri veya
patolojik Q dalgasinin gérilmesi olarak tanimlandi. STEMI
tanisi ise; V1,V2 veya V3 derivasyonlarda =0.2 mV ve diger
derivasyonlarda =0.1 mV en az iki ardigik derivasyonda J
noktasinda yeni veya yeni oldugu varsayilan ST segment
elevasyonu ile konuldu.

EKG’de fQRS paterni, major koroner arterin besledigi alan-
da en az iki ardisik derivasyonda ek bir R dalgasinin varligi
(R’), R veya S dalgasinin ¢entiklenmesi ya da fragmantas-
yonu olarak tarif edildi (Sekil 2). fQRS degerlendiriimesi ise
iki farkli kardiyoloji uzmani yapildi. Sol dal blogu, komplet
veya inkomplet sag dal blogu, atriyal fibrilasyonu, kalp pili
ritmi, QRS sUlresi=120 msn, kardiyomiyopatisi olan, koroner
arter by-pass karari alinan, girisimsel olarak tedavi edilme-
yip medikal takip edilen ve tikagrelor disi yikleme yapilan
hastalar calisma digi birakildi.

Calismaya dahil edilen hastalar fQRS mevcudiyetine gére
iki gruba ayrildi. Calismaya dahil edilen hastalarin demog-
rafik bilgileri (yas, cinsiyet), kardiyovaskuler dykuleri, risk
faktorleri ve kronik hastaliklari tibbi kayitlardan elde edildi.
Antihipertansif ilaclar ile tedavi edilen veya bazal kan basin-
ci =2140/90 mmHg tespit edilen hastalara hipertansiyon
tanisi konuldu. Aclik kan sekeri 126 mg/dL’den fazla olmasi
veya anti-diyabetik ila¢ kullanimi diyabetes mellitus olarak
tanimlandi. Lipid degerleri ve diger laboratuvar degerleri
kaydedildi. Taburculuk éncesi mortalite verileri tibbi kayit-
lardan elde edildi. Girisimsel tedavi sonrasi bir yillik takip
verileri ise hastalar, aileleri veya kisisel doktorlari (dogrudan
ya da telefon ile) gorusilerek elde edildi.

istatistiksel Analiz

TUm istatistiksel analizler, Windows SPSS software versiyo-
nu 21.0 (SPSS Inc. Chicago, lllinois;ABD) kullanilarak yapil-
di.Degiskenler ki-kare testi kullanilarak frekans ve ylzde
olarak gruplar arasinda karsilastiriidi. Surekli degiskenler
ortalamazstandart sapma (SD) olarak ifade edildi. Calisma
gruplari, normal dagilim gosteren surekli degiskenler icin
bagimsiz 6rneklem t testi ve normal dagilim géstermeyen
surekli degiskenler icin Mann-Whitney U testi kullanilarak
karsilastirildi. Bir yillik takipte mortalitenin bagimsiz 6ngér-
duartcduleri belirlemek igin ¢cok degiskenli lojistik regresyon
analizi yapildi. P degeri <0.05 istatistiksel olarak anlamli
kabul edildi.
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BULGULAR

Ocak 2018 ve Ocak 2020 tarihleri arasinda merkezimize
akut miyokart infarkttisu tanisi ile miracaat eden 1886 has-
tanin kayitlari ve EKG’leri retrospektif olarak incelendi. Disg-
lama kriterleri sonrasinda toplam 498 hasta (STEMI 324,
%65,1; NONSTEMI 174, %34,9) calismaya dahil edildi.
Hastalar fQRS (+) (272 hasta (%54,6)) ve fQRS (-) (226
hasta (%45,4)) olmak Uzere iki gruba ayrildi. Hastalarin yas
ortalamasi 60,65+12,09 olup 375'i (%75,3) erkekti. fQRS
(+) ve fQRS (-) gruplarindaki hastalarin temel ve klinik 6zel-
likleri (Tablo 1) karsilastiridi.

fQRS (-) hasta grubunda ailede kalp hastaligi Oyklsu
(85,%37,4), NONSTEMI tanisi (119, %52,4), sistolik kan
basinci (125,16+25,03 mmHg) fQRS (+) olan gruba gore
kiyasla anlamli olarak daha ylksekti (tum kargilastirmalar
icin p<0,05). fQRS (+) hasta grubunda ise gegirilmis miyo-
kart infarktlisi (64,%23,4), STEMI tanisi (216, %79,4) fQRS
(-) grubuna gére istatistiksel olarak daha yuksekti (tim kar-
silagtirmalar icin p<0,001).

fQRS (+) grupta (n=15) fQRS (-) gruba (n=4) kiyasla tabur-
culuk éncesi mortalite (%78.9'a karsl %21.1) daha yUksekti

(p<0,001). Hastaneden saglikli sekilde taburcu edilen has-
talarin bir yillik takibi sonunda yine fQRS (+) grupta (n=31)
fQRS (-) gruba (n=8) kiyasla mortalite (%79.5’e karsi %20.5)
daha yuksekti (p<0,001). STEMI tanili hasta grubunda; bir
yilhik mortalite fQRS (+) grupta (n=24) fQRS (-) gruba (n=5)
kiyasla daha ylksekti (%82.8’e karsi %17.2;p=0,024).
NONSTEMI tanili hasta grubunda ise; bir yillik mortalite
fQRS (+) grup (n=7) fQRS (-) gruba (n=3) gbre daha ylk-
sekti (%70’e karsl %30;p=0,029) (Tablo 2).

Bir yillik mortalitenin éngdrduriculerini bulmak igin tek
degiskenli ve cok degiskenli analizler yapildi. Tek deg@isken-
li analizde, yas (OR=1.188; %95 Cl=1.141-1.237; p<0.001),
cinsiyet (OR=3.098; %95 Cl=1.764-5.439; p<0.001), Diya-
betes mellitus (OR=2.504; %95 Cl=1.436-4.367; p=0.001),
Hipertansiyon (OR=1.802; %95 Cl=1.040-3.125; p=0,036),
sigara (OR=0.342; %95 CI=0.187-0.626; p=0.001), fQRS
(OR=8.631; %95 CI=1.873-7.040; p<0.001) mortalite insi-
dansi ile iligkili bulunmustur. Cok degiskenli analizde ise,
yas (OR=1.211; %95 CI=1.156-1.269; p<0.001), Diyabe-
tes mellitus (OR=2.148; %95 CI|=1.038-4.443; p=0.039) ve
fQRS (OR=6.101; %95 Cl=2.576-14.450; p<0.001) bir yilhk
mortalitenin en glclu 6ngoérdiriculeriydi (Tablo 3).

Tablo 1: fQRS olan ve fQRS olmayan gruptaki hastalarin temel ve klinik verileri

Degiskenler Tum hasta grubu (n=498) fQRS (+) (n=272) fQRS (-) (n=226) p degeri
Yas (yil) 60,65+12,09 61,45+11,46 59,68+12,76 0,107
Cinsiyet (K/E) 123 (%24,7)/375 (%75,3) 65 (%23,9)/207 (%76,1) 59 (%26,1)/167 (%73,9) 0,574
Sigara 249 (%49,8) 133 (%48,7) 116 (%51,1) 0,596
Hipertansiyon 203 (%40,6) 113 (%41,4) 90 (%39,6) 0,693
Diyabetes Mellitus 148 (%29,6) 89 (%32,6) 59 (%26) 0,107
Gegirilmis M 85 (%17) 64 (%23,4) 21 (%9,3) <0,001
Ailede kalp hastaligi éykisu 160 (%32) 75 (%27,5) 85 (%37,4) 0,017
Dislipidemi 244 (%48,8) 144 (%52,7) 100 (%44,1) 0,053
STEMI 324 (%65,1) 216 (%79,4) 108 (%47.8) <0,001
NONSTEMI 174 (%34,9) 56 (%20.6) 118 (%52.2) <0,001
Sistolik kan basinci (mmHg) 122.24+27.08 119.82+28.49 125.16+25.03 0,028
Kalp hizi/dakika 79.79+16.66 80.78+18.79 78.60+13.60 0,146

Veriler say1,ylizde veya ortalama + standart sapma olarak sunulmustur. fQRS: Fragmante QRS kompleksi, K: Kadin, E: Erkek, MI: Miyokart
infarktist, STEMI: ST segment elevasyonlu miyokart infarktlisi, NONSTEMI: ST segment elevasyonu olmayan miyokart infarktisu.

Tablo 2: STEMI ve NONSTEMI hasta gruplarinda fQRS varligina gére mortalite oranlari

STEMI (n=324)

NONSTEMI (n=174)

Tim hastalar (n=498)

. p p p
Degiskenler fQRS (+) fQRS () yegerj fQRS Olan fQRS olmayan 4. fARS olan fQRS olmayan yogei
(n=216) (n=108) (n=56) (n=118) (n=272) (n=226)
rTnac?r‘t‘;ﬁ;‘;“k ONCES 14 (%87.5) 2 (%12.5) 0,071 1(%33.3)  2(%66.7) 0060 15(%78.9)  4(%21.1)  <0,001
Bir yilllk mortalite 24 (%82.8) 5 (%17.2) 0,024 7 (%70) 3(%30) 0,029 31(%79.5) 8 (%20.5)  <0,001

fQRS: Fragmante QRS kompleksi, STEMI: ST segment elevasyonlu miyokart infarktisi, NONSTEMI: ST segment elevasyonu olmayan

miyokart infarktlsu
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Tablo 3: Bir yillik mortalite dngdrdurtcdleri belirlemek icin tek degiskenli ve ¢ok degiskenli analizler

Tek Degiskenli Analiz

Cok Degiskenli Analiz

Degiskenler
OR Cl P OR Cl P

Yas 1.188 1.141-1.237 <0.001 1.211 1.156-1.269 <0.001
Cinsiyet 3.098 1.764-5.439 <0,001 1.513 0.727-3.150 0.268
Diyabetes Mellitus 2.504 1.436-4.367 0.001 2.148 1.038-4.443 0.039
Hipertansiyon 1.802 1.040-3.125 0,036 1.404 0.671-2.937 0.368
Dislipidemi 0.835 0,482-1.447 0,52

Sigara 0.342 0.187-0.626 0.001 0.931 0.424-2.045 0.858
fQRS 3.631 1.873-7.040 <0.001 6.101 2.576-14.450 <0.001
Kalp hizi 1.001 0.985-1.017 0.914

fQRS: Fragmante QRS kompleksi

TARTISMA

Akut miyokart infarktist hastalarinda fQRS’in prognos-
tik degerini degerlendiren calismalar mevcuttur. Ancak
bu calisma ile retrospektif olarak tikagrelor yiklemesi ve
invaziv girisim yapilan hastalar degerlendirilmis olup fQRS
varliginin invaziv girisim yapilan STEMI veya NONSTEMI
hastalarinda hem taburculuk éncesi mortaliteyle hem de bir
yillik mortalite gelisimiyle iligkili oldugunu gdstermistir. Ek
olarak, fQRS bir yillik mortalitenin de en gugclu belirleyici-
siydi.

Onceki calismalarin (15-21) sonuglarina gére, akut koroner
sendromlu hastalarda fQRS prevalansi %34.9 ile %60.1
arasinda degismektedir. Bu calismada fQRS prevalansi
onceki calismalara uyumlu olarak %54,6 olarak bulundu.
Yapilan son ¢alismalarda fQRS’in miyokardiyal skar ve ska-
ra bagl ventrikUler iletiyi degistirdigine dair bir EKG bulgusu
oldugu gosterilmistir (22). Hekmat ve ark. yaptigi calismada
fQRS varlig1 koroner arter hastaligi suphesi olan hastalar-
da bozulmus koroner perflizyon ile iliskilendirdi (23). Primer
perkltan girisim ile tedavi edilen 2753 hastanin meta-a-
nalizinde, Kewcharoen ve ark. STEMI'da fQRS varliginin
reperflizyon basarisizlii riski ve artan hastane mortalite
orani ile iligkili oldugunu gosterdi (24). Yine calismalarda
yazarlar, akut MI'll hastalarda risk faktorlerini tedavi etme-
lerine ragmen MACE (major adverse cardiac events= AKS
sonrasl istenmeyen kardiyak olay) gelisimi ile ilgili fQRS’nin
prognostik rollint degerlendirmek icin alti ay boyunca takip
ettiler ve MACE'in glglu bir 6ngéricisi oldugunu buldular
(18,19,22). Hem NONSTEMI hem de STEMI tanili hasta-
larda alti aylik takiplerinde MACE insidansinin fQRS var-
llginda daha yuksek; cok degiskenli analizde ise fQRS’nin
STEMI da MACE insidansi ile iligkili olma olasihginin daha
yuksek oldugunu ortaya koydu (25).

Li ve ark. NONSTEMI tanili hastalarda total MACE insidan-
sI, tekrarlayan anjina ve alti aylik takipten sonra revaskdlari-
zasyon ihtiyaci fQRS varligi ile iligkili oldugunu géstermistir;

ancak yuksek 6lum orani ile iliskili degildi (22). Buna kar-
silik, Umapathy ve ark. girisimsel tedavi uygulanan STE-
MI'll 103 hastada fQRS’nin otuz gunlik takipte MACE ve
sol ventrikll disfonksiyonu 6ngérmedigini bulmuslardir (26).
Yazarlar, negatif bulgularin az sayida hasta ve kisa izlem
suresinden kaynaklanabileceg@i disinmektedir.

Ozetle; birkag derleme ve meta-analiz, kalp hastaliklarinda
bir belirteg olarak fQRS’nin 6zellikle iskemik kalp hastalikla-
rinda kisa ve uzun takiplerinde prognoz icin kullanilabilece-
gine dair kanitlar saglamistir (19,24,27,28).

Bu retrospektif bir calisma olarak planlandi. Bu bulgu-
lari dogrulamak icin prospektif ve daha genis bir calisma
populasyonunda verilere ihtiya¢ vardir. Ayrica daha 6nceki
calismalar antiaggreganlar ayirdetmeden calismaya dabhil
etmiglerdir, ancak calisma grubumuza sadece tikagrelor
yuklemesi yapilan hastalar dahil edilmistir.

Miyokardiyal iskemi ve miyokart skari hastalarin kétu prog-
nozu ile iligkilidir. Calismamiz, akut MI tanili hastalarda
bagvuru esnasinda 12 derivasyonlu EKG’de gérilen fQRS
varliginin, invaziv girisim yapilan AMI hastalarinda kétu
prognozun ve mortalitenin bir éngdricisu olabilir. Ayrica
fQRS varligi, yuksek riskli hastalarin belirlenmesinde ve
riske uygun tedavi stratejilerinin planlanmasina yardimci
olabilir. Bununla birlikte, yine de akut MI hastalarinda klinik
olarak nasil kullanilabilecegini daha iyi anlamak i¢in pros-
pektif ve kapsamli bagka calismalara ihtiyag vardir.
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F-18 FDG ile PET/BT Goriintiileme Yapilan Hastalarin
Taburculugu Sirasinda Cevresel Radyasyon Giivenligi

Environmental Radiation Safety During Discharge
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Sorumlu Yazar 0z

Rabiye Uslu Erdemir Amag: Pozitron-emisyon-tomografisi/ bilgisayarli tomografi (PET/BT) bir nikleer tip gérintiileme
E-posta yontemidir ve yaygin olarak onkolojide kullanilir. PET/BT gérintileme yénteminde kullanilan F(flor)-18
doktorhanim6@gmail.com radyoizotopu konvansiyonel nikleer tipta kullanilan diger radyoizotoplara gore daha yuksek foton

enerjisine sahiptir. Calismamizda F-18 fluorodeoksiglukoz (FDG) ile PET/BT ¢ekimi yapilan hastalarin
taburculuk sirasinda gevreye salinan radyasyonun doz hizinin él¢lilmesi ve cevresel radyasyon
maruziyetinin degerlendiriimesi amaglanmistir.

Gereg ve Yontemler: Calismamiza, Zonguldak Biilent Ecevit Universitesi Niikleer Tip PET/BT Unitesine
basvuran toplam 353 (E/K=177/176) hasta dahil edilmistir. Hastalara F-18 FDG ile PET/BT ¢ekimi
yapildiktan sonra taburcu edilmeden énce 0.5 metre (m), 1 m ve 2 m mesafeden toraks diizeyinden
Geiger-Miiller probu kullanilarak doz hizi élgtimleri yapilmis ve kayit altina alinmistir. Olgiimler arasinda

Gelis Tarihi istatistiksel olarak anlamli farklilik olup olmadigi degerlendirilmistir.
02.11.2022 Bulgular: Hastalara IV yolile 331+149 megabecquerel (MBq) (Aralik: 182-481) radyoaktif madde enjekte
Revizyon Tarihi edilmis ve PET/BT Unitesinde enjeksiyon sonrasi 104,5+34,5 dk (Aralik: 70 -139) beklemistir. Taburculuk
03.12.2022 sirasinda 0,5 m, 1 m ve 2 m m mesafelerden alinan radyasyon doz hizi élgtimleri, sirasiyla 33,20+20,50
Kabul Tarihi mikrosievert/saat (uSv/sa), 15,94+10,55 pSv/sa ve 6,56 +4,43 pSv/sa olarak hesaplanmigtir.

u
13.12.2022 Sonug: F-18 FDG PET/BT ¢ekimi sonrasi taburculuk sirasinda hastalarin 0.5,1 ve 2 m mesafelerdeki doz

hizi 6lctimlerinin, uluslararasi ve ulusal radyasyon diizenleme kurallari g6z éniinde bulunduruldugunda,
cevresel radyasyon glvenligi agisindan bir tehlike arz etmedigi gosterilmistir. F-18 FDG enjeksiyonundan
yaklasik iki saat sonra hastayla temas edenler icin ciddi radyasyon riski bulunmamakta olup guvenli bir
sekilde taburcu edilebilmektedir.

Anahtar Sézciikler: F-18 FDG PET/BT, Radyasyon giivenligi, Doz hizi

ABSTRACT

Aim: Positron-emission-tomography/computed tomography (PET/CT) is a nuclear imaging method and
is widely used in oncology. The F(fluorine)-18 radioisotope used in PET/CT imaging has a higher photon
energy than other radioisotopes used in conventional nuclear medicine. In our study, it was aimed to
measure the dose rate of the radiation released to the environment during discharge and to evaluate
the environmental radiation exposure of patients who underwent PET/CT with F-18 fluorodeoxyglucose

(FDG).

Material and Methods: A total of 353 (M/F=177/176) patients who applied to Zonguldak Blilent Ecevit
gues_eTrfCr_e:tg;lcolmmonsIA_nfnu—" University Nuclear Medicine PET/CT unit were included in our study. After PET/CT was performed with
e sanslanmgr. F-18 FDG, dose rate measurements were made and recorded from the thorax level at 0.5 meters (m), 1

© 2022 Zonguldak Biilent Ecevit Universitesi, Her hakki saklidir. 373


https://orcid.org/0000-0002-5542-7453
https://orcid.org/0000-0003-2465-9128

Uslu Erdemir R ve Salihoglu YS

m and 2 m distances, using a Geiger-Miiller counter before discharge. It was evaluated whether there was a statistically significant difference
between the measurements.

Results: The patients were injected with 331+149 megabecquerel (MBq) (Range: 182-481) radioactive material by IV route and waited
104.5+34.5 minutes (Range: 70 -139 ) in the PET/CT unit after the injection. Radiation dose rate measurements taken at 0.5 m, 1 m, and 2
m distances at discharge were calculated 33.20+20.50 microsieverts/hr (uSv/hr), 15.94+10.55 uSv/hr, and 6.56 +4.43 pSv/hr, respectively.

Conclusion: It has been shown that dose rate measurements at 0.5, 1 and 2 m distances of patients during discharge after F-18 FDG PET/
CT do not pose a danger in terms of environmental radiation safety, considering international and national radiation regulation rules. There
is no serious radiation risk for those who come into contact with the patient approximately two hours after the F-18 FDG injection and they

can be discharged safely.
Keywords: F-18 FDG PET/CT, Radiation safety, Dose rate

insan viicudunda gerceklesen biyokimyasal ve fonksiyo-
nel olaylarin non-invaziv ve kantitatif degerlendiriimesine
olanak saglayan pozitron emisyon tomografi/bilgisayarl
tomografi (PET/BT), cesitli malignitelerde tani, evreleme ve
tedavi yanitinin izlenmesi icin vazgecilmez bir gérintileme
yontemi héline gelmistir (1). Giderek artan sayida PET/BT
incelemesi yapilmasiyla birlikte hastalarin ve saglik calisan-
larinin radyasyon dozlari ile ilgili endigeler ortaya ¢ikmak-
tadir.

GlUnumuzde en yaygin kullanilan PET radyofarmasotigi
Flor-18 (F-18) ile isaretli glukoz analogu olan florodeoksiglu-
kozdur (FDG). F-18, bir siklotron Grini radyoizotopudur ve
fiziksel yari dmri kisadir (109.7 dakika ) (2). Yari dmri kisa
olmasina ragmen, konvansiyonel niikleer tipda diinyada en
yaygin olarak kullanilan teknesyum-99m ile karsilastirildi-
ginda énemli élclide daha ylksek foton enerjisine sahiptir
(sirasiyla 140 keV ve 511 keV) (2). Bu durum radyasyondan
korunma kurallarina daha fazla dikkat gerektirir.

Bir PET/BT incelemesinden hastaya verilen toplam etki-
li dozun blyUk kismi hastalara verilen radyofarmasétikler
nedeniyle olan dahili isinlamadan, kucik bir kismi ise BT
taramasindan kaynaklanir (3). Personelin radyasyon maru-
ziyeti ise esas olarak radyofarmasétiklerin kullanimindan ve
hastayla yakin temastan kaynaklanmaktadir.

Tibbi uygulamalarda, uluslararasi ve ulusal kurumlar tara-
findan tanimlanan radyasyondan korunma ilkelerine dayali
radyasyondan korunma kurallari ile mesleki ve toplum igin
izin verilen doz sinirlari uygulanmalidir (4).

Ulkemizde radyasyon ile calisan gérevliler ve toplum Uyesi
kisiler icin yillik doz sinirlari Radyasyon Guvenligi Yénetme-
ligi'nde belirtiimistir (5). Ayni yénetmeligin eklerinde nikleer
tipta kullanilan cesitli radyoizotoplarin muafiyet limitleri ve
hastalar icin test basina referans seviyeleri gdsterilmigtir.
Ancak F-18 i¢in muafiyet limiti belirtimesine ragmen F-18
ile isaretli farmasétikler i¢in herhangi bir referans degeri
gbsterilmemistir (5).

Radyasyon maruziyet dozunu 6lcmek ve hesaplamak icin
degisik yontemler kullaniimaktadir. Bunlardan biri persone-
lin kullandi@ kisisel bir dozimetre ile belirli bir stire boyunca
kimulatif radyasyon maruziyet miktarlarini élgmek ve doz
oranini hesaplamaktir. Bagka bir yol da bir kisinin maruz
kalma seviyesini tahmin etmek icin bir doz hizi &lcer ile bir
ortamdaki radyasyon doz oranlarini élgmektir (4).

Bu calismada F-18 fluorodeoksiglukoz (FDG) ile PET/BT
¢cekimi yapilan hastalarin taburculuklar sirasinda, hastadan
kaynaklanan radyasyon dozunun él¢tlmesi ve ¢evresel rad-
yasyon maruziyetinin degerlendirilmesi amagclanmistir.

GEREC ve YONTEMLER

Bu ¢alismada Zonguldak Biilent Ecevit Universitesi Has-
tanesi Nukleer Tip Bélimi’nde onkolojik amagh Haziran
2021-Agustos 2021 tarihleri arasinda F-18 FDG PET/BT
gOruntilemesi yapilan kisilerden rastgele 353 hasta segcil-
migtir. 18 yasindan kigik, bilinen bébrek yetmezligi/ Uri-
ner sistem problemi olan (idrar sondasi olan, idrar yollari
obstriiksiyonu olan vb gibi ) ve ECOG (Eastern Cooperati-
ve Oncology Group) skoru =3 olan hastalar ¢alismaya dahil
edilmedi.

Calismamiza Zonguldak Biilent Ecevit Universitesi Girisim-
sel Olmayan Klinik Arastirmalar Etik Kurulu'ndan etik kurul
onayi alindr.

Hasta hazirhgi ve gérintileme protokolt Avrupa Nukleer
Tip Dernegi kilavuzuna gére yuratalmustar (2). En az 6 saat
aclik sonrasi kan glukoz diizeyi <200 mg/dL olan hastala-
ra, vucut agirhgina gére belirlenmis dozda 331+149 MBq
(Aralhk: 182-481 MBq) F-18 FDG intravendz olarak enjekte
edildi . F-18 FDG intraven6z olarak verildikten 45-60 dakika
sonra entegre bir PET/BT cihazi (Philips Gemini TF 16 PET/
BT) ile gérintime yapildi. Anatomik korelasyon ve atenu-
asyon duzeltme amaciyla dusik doz BT géruntuleri edinildi.
Enjeksiyondan sonra hastalar ortalama 1 litre su tiketmesi
istendi. Tum vucut PET/BT basina toplam alim suresi 15 ila
20 dakika arasinda degismistir.
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PET/BT incelemesi tamamlanan hastalarin taburculuklari
sirasinda toraks orta seviyesinden 0.5, 1 ve 2 m mesafeler-
den Geiger-Miller (GM) (Fluke Biomedical, Raysafe 452)
probu kullanilarak doz hizi élgimleri yapildi. GM probu,
Nukleer Arastirma ve Egitim Merkezi ikincil Standart Dozi-
metre Laboratuvar tarafindan kalibre edilmistir ve dogrulu-
gu %+3 icinde hesaplanmistir.

Taburculuk sirasinda hastalarin toraks orta seviyesinden
GM probu ile 1 m mesafeden dl¢ilen doz hizi <30 ySv/sa
olanlar hastalar taburcu edildi. Hastalar taburcu oluncaya
kadar bélimde kursun izolasyonlu ¢zel odalarda tutuldu.

istatistiksel Analiz

Yas, vicut agirhgi, boy, enjeksiyon sonrasi nikleer tip
kliniginde kalis suresi ve dis doz oranlarinin ortalama ve
standart sapma degerleri hesaplandi. Doz hizi élgimleri
arasindaki farklarin istatistiksel énemi tekrarlanan 6lgimli
varyans analizi (ANOVA) ile bagimli degiskenlerin normal
dagilip dagilmadigi ise Kolmogorov-Smirnov testi ile deger-
lendirildi. Hesaplanan p<0.05 istatistiksel olarak anlamli
kabul edildi. Analizler %95 gliven araliginda yapildi.

BULGULAR

incelemeye 177’si erkek, 176°si kadin olmak (izere toplam
353 hasta dahil edildi. Hastalarin yas ortalamasi 54 (aralk
23-85 yil), ortalama vucut agirhigi 84 kg (aralik 36-131 kg)
ve ortalama boyu 165 cm (aralik 139-191 cm) idi. Hastalara
enjekte edilen ortalama FDG aktivitesi 331 MBq (aralik 182-
481 MBq) idi. F-18 FDG enjeksiyonu yapildigi andan tabur-
cu olana kadar nukleer tip bélimunde kalig slresi ortalama
105 dk dk (aralik 70-139 dk) idi.Hastalarin demografik 6zel-
likleri Tablo1’de 6zetlenmistir.

GM probu kullanilarak toraks orta seviyesinden 0.5, 1 ve
2 mesafelerden élgilen harici doz hizi élguimleri ise Tablo
2'de gosterilmektedir . Doz hizi 6lgimlerinin yapildigi alan-
lardaki geri plan aktivitesi ise ortalama 0,22+0,03 mSv/s
olarak élculmustur.

Her U¢ mesafeden yapilan Olcim sonuglarininin dagi-
Iimi normaldi (p<0,05) ve aralarinda anlaml fark vardi
(Wilks Lambda=0,80 F[2-351]=2,028, p<0,001, kismi Eta
kare=0,920) (Sekil 1).

F-18’e bagh radyofarmasotiklerin taburculuk sirasinda doz
oranlarina iliskin radyasyon guvenligi yénetmeliginde her-
hangi bir veri bulunmamakla birlikte, lyot-131 tedavisi son-
ras! taburculuk sirasinda 1 metre mesafeden 0l¢tilen doz
hizi <30 pSv/h olarak belirlenmistir ( 5 ). Calismamiza dahil
edilen tim hastalar taburculuk sirasinda 1 metre mesafede
15,9+10,5 pSv/s olarak 6lgulen doz hizi, Ulkemizde yasal
olarak izin verilen “tedavi sonrasi taburculuk sirasinda 1 m
mesafeden o6l¢ulen doz hizindan (<30 pSv/s)” dusuk bulun-
mustur.

Tablo 1: Hastalarin demografik ézellikleri, Enjekte edilen F-18
FDG dozu ve unitede kalis streleri

Degisken Sonug

o Kadin 176 (49.86)
Cinsiyet n(%)

Erkek 177 (50.14)

Yas (yil)* 54 + 31 (23-85)
Boy (cm)* 165 + 26 (139-191)
Agirlik (kg)* 83,5 £47,5 (36-131)
Enjekte edilen F-18 FDG
dozu (MBa)* 331 + 149 (182-482)
Enjeksiyon sonrasi PET/BT 1045 +34,5 (70-139)

Unitesinde kalis suresi(dk)*

*Degiskenler ortalama =+ standart sapma (alt sinir-Gst sinir) olarak
ifade edilmisgtir.

Tablo 2: Doz hizi él¢iim sonuglari

Doz Hizi .. .
Blglimleri Doz hizi 6lgme mesafesi (metre)

0.5 metre 1 metre 2 metre
Doz hizi 33,20 £20,50 15,94 £10,55 6,56 +4,43
(uSv/h)* (3,05-53,70) (5,39-26,50) (2,13-11)

*Degiskenler ortalama =+ standart sapma (alt —Ust aralik) olarak
ifade edilmistir. Her (i¢ mesafeden 6&lcllen doz hizlari arasinda
anlaml fark vardi (p<0,001).

woo

00

20 %

Doz hizi (uSvis)

05 1

Mesafe (m)

Sekil 1: Taburculuk sirasindaki ortalama doz hizi (uSv/h) ile
mesafe (cm) arasindaki iligki.

*p<0,001: 0,5-1 metre arasindaki élgilen doz hizlarinin karsilasti-
rilmasi, ** p<0,001: 1 ve 2 metre arasindaki arasindaki élcllen doz

hizlarinin karsilastiriimasi, *** p<0,001: 0.5 ve 2 metre arasindaki
Olcilen doz hizlarinin karsilagtiriimasi.

TARTISMA

NuUkleer tipta, radyofarmasoétikler hastaliklarin tani ve gide-
rek artan bir sekilde tedavisinde basariyla kullaniimaktadir.
Gelisen nukleer tip uygulamalarinda hastalar icin artan
faydaya karsin, radyasyondan korunma kilavuz ve ilkeleri
diizgiin uygulanmadiginda, maruz kalanlar icin radyasyon
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riski oldugu akilda tutulmalidir. Nlkleer tipta radyasyondan
korunmanin amaci, hasta icin beklenen tibbi sonucun elde
edilmesini saglamak ve radyasyon riskini hastalar, tibbi per-
sonel ve halk i¢in sinirlandirmaktir.

Radyasyon maruziyetinin kontrol edilmesi ve bir zaman
periyodunda belirli bir etkin dozun altinda olmasini sagla-
mak icin doz sinirlari belirlenmistir. Ulkemizde radyasyon
guvenligi yénetmeligine gdre radyonuklid tedavisi alan has-
talar, 1 metre mesafeden él¢llen doz hizi seviyesi <30 ySv/
saat’e diisene kadar izolasyonlu 6zel tek kisilik odalarda
tutulmaktadir. Doz hizi seviyesi izin verilen yasal limit olan
<30 pSv/sa dusen hastalar taburcu edilmektedirler (5) .

Taburculuk sirasinda harici doz hizi limitleri Amerika Birle-
sik Devletlerinde <50 pSv/h ve Avrupa Birligi Ulkelerinde
<20 pSv/h’dir (6,7).

Bu calismada PET/BT incelemesi yapilan hastalardan kay-
nakl doz maruziyeti 6lcilmustur. Birka¢ calismada benzer
sonuclar rapor edilmistir. Bu calismalarda doz hizi él¢iim
sonuglarinin verilen FDG aktivitesiyle, 6lcim zamaniyla ve
6lcim mesafesiyle degistigi gérulmektedir (7,8,9).

F-18 radyoizotopunun ylksek foton enerjisine ragmen, kisa
yari 6mri sayesinde Ulkemizde ve Avrupa Birligi tlkelerinde
nukleer tipta F18 FDG PET-BT taramasi sirasinda taburcu-
luk doz hizi limitlerine hizla ulasildigi gosterilmigtir.

Uluslararasi ve ulusal radyasyondan korunma kurumlari,
toplumdaki bireyler icin yillik kabul edilebilir radyasyon (i¢
ve/veya dig) maruziyet dozununun 1 mSv'i gegcemeyece-
gi; ancak 6zel durumlarda ardisik 5 yilhin ortalamasi 1mSv
olmak Uzere yilda 5 mSv’e izin verilebilecegini bildirmistir
(8). Ayrica radyasyon guvenligi yénetmeliginde, tani veya
tedavi amacl radyoaktif madde kullanilan hastalarin bilerek
ve isteyerek yakininda bulunan erigkinlerde, bu seviyenin
Uzerindeki doz sinirlarinin kabul edilebilir oldugu agiklan-
mistir. Bakim verenlerde veya hasta ziyaretine gelenlerde
etkili dozun tani ve tedavi sirasinda 5 mSv’yi gegmemesi
gerektigi bildirilmistir. Ayrica gebelerde ve ¢ocuklarda hasta
kaynakl doz maruziyetinin 1 mSv’yi gecmemesi gerektigi
de aciklanmistir (5).

PET/BT personelinin radyasyona maruziyeti genel nukle-
er tip calismalari yapan personelden daha ylksektir (9).
Calisanlarin radyasyon maruziyetinin blylk kismi radyoak-
tif maddelerin kullanimindan, daha az bir kismi hastalarla
yakin temastan kaynaklanmaktadir (10). Merkezimizde ¢ali-
san personelin kisisel dozimetrele élcimlerine dayanarak
hesapladigimiz yillik dozlar yasal yénergeler dahilindedir.
Ancak otomatik bir enjeksiyon sistemi kullanmak veya bir-
kac personel arasinda gérevleri paylastirmak gibi tedbirlerle
doz riski daha da azaltabilir.

Yapilan ¢alismalarda hastane igcinde, PET/BT ¢ekimi yapi-
lan hastalardan ¢ekim sonrasi en ylksek dozu (80 pSv'ye

kadar) yogun bakim Unitesi personelinin aldigi, hastanin
tasinmasinda gorevli personelin ise ¢ok dusiik doz aldigi
(0,1 mSv/ay) gosterilmistir (11). Bu ¢alismada elde ettigi-
miz sonuglar, benzer konudaki diger ¢alisma sonuclariyla
uyumlu sekilde, F-18 FDG goruntilemesi yapilan hastalarla
temas eden hastane personeli i¢in ciddi radyasyon maruzi-
yet riski olmadigini géstermistir (12).

PET-BT taramasi i¢in gereken minimum F-18 FDG aktivi-
tesi, kullanilan cihaza ve hastanin vicut agirligina baghdir
(13,14). Ote yandan bazi (lkelerde uygulanabilecek mak-
simum doz bildirilmistir (2). Ancak tlkemizde niikleer tipta
tani yontemlerinde kullanilan radyoizotoplarin maksimum
aktivite dlizeylerinin yer aldigi Radyasyon Guvenligi Yonet-
meligi Ek-4’te F-18 radyoizotopu i¢cin maksimum aktivite
dlizeyi belirtiimemigtir. Ayrica F-18 FDG PET/BT Oncesi ve
sonrasinda hastalarin hidrate edilmesi ve mesanenin bosal-
tilmasi cok 6nemlidir. F-18 FDG PET isleminde en fazla rad-
yasyon dozu alan organ mesanedir. F-18 FDG enjeksiyonu
sirasinda hastalarin tarama sonrasina kadar su igmelerinin
istenmesi mesane radyasyon dozunu ve dolayisiyla dis doz
hizi seviyelerini azaltir (15).

PET/BT’de radyasyon maruziyeti diger niikleer tip tani uygu-
lamalarindakinden nispeten yiksektir (13). Calisanlarin
radyasyon maruziyetinin blyuk kismi radyoaktif maddelerin
kullanimindan, daha az bir kismi hastalarla yakin temastan
kaynaklanmaktadir (14). Merkezimizde c¢alisan personelin
kisisel dozimetrele dlcumlerine dayanarak hesapladigimiz
yillik dozlar yasal sinirlarin altindadir. Ancak otomatik bir
enjeksiyon sistemi kullanmak veya birka¢ personel arasin-
da gdrevleri paylastirmak gibi tedbirlerle doz riski daha da
azaltabilir.

PET/BT yapilan hastadan kaynakh etkili doz, enjekte edilen
F-18 FDG aktivitesi ile iligkilidir. F-18 FDG dozu hastanin
agirhginin yaninda, goérintiileme protokoliine ve kullanilan
cihazin teknik 6zelliklerine gére belirlenir. Hastanin ve has-
tayla temas edenlerin radyasyon maruziyetini azaltmak icin
bu etkenlerin optimize edilmesi gerekir (15).

PET/BT incelemelerinde hastane personelinin radyasyon-
dan korunmasiyla ilgili daha fazla ¢aba sarf edilmesi gerek-
mektedir.

Nikleer tip calisanlarinin radyasyon maruziyetinin buyuk
kismi radyoaktif maddelerin kullanimindan, daha az bir kis-
mi hastalarla yakin temastan kaynaklanmaktadir. Otomatik
bir enjeksiyon sistemi kullanmak veya birkac¢ personel ara-
sinda goérevleri paylastirmak gibi tedbirlerle doz riski daha
da azaltabilir.

PET/BT géruntilemesi yapilan hastalarla temas eden diger
hastane personeli ve hasta yakinlari i¢in ciddi radyasyon
maruziyet riski olmadigi kabul edilebilir. Buna ragmen rad-
yoaktif madde verilen hasta ile temas stiresini kisaltmak ve
hasta ile mesafeyi uzak tutmak énerilmelidir.
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Yoktur.
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Calismada arastiricilarin bir ¢ikar catismasi yoktur.

Finansal Destek

Calisma icin finansal bir destek alinmamustir.
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E-mail effects on symptoms of withdrawal, locomotor activity, and anxiety in morphine withdrawal syndrome
hasanyananli@yahoo.com induced by naloxone in infant rats.

Material and Methods: Twelve 21-day-old male Wistar rats used in the study. Infant rats were given
unlimited access to saline (control group) or MSG (MSG group) added to drinking water for 32 days.
Withdrawal was induced by naloxone in morphine-dependent rats. Evaluation of withdrawal symptoms
and anxiety were performed simultaneously with locomotor activity measurements. Unpaired two-tailed
t-test was used for statistical analysis.

Results: Withdrawal sings, such as jumping, wet dog shake, and weight loss; stereotypic, ambulatory,
and vertical locomotor activity movements; central, peripheral, and total activities used in the assessment

Received of anxiety in infant rats with naloxone-induced withdrawal syndrome that consumed oral MSG for 32
31.05.2022 days were not different from the control group.
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Amag: Bu calismanin amaci yavru siganlarda agizdan kronik monosodium glutamate (MSG) tiiketiminin

naloksonla tetiklenmis morfin yoksunluk sendromunda yoksunluk bulgulari, lokomotor aktivite ve kaygi
lUzerine etkilerinin arastirimaktir.

_ _ Gere¢c ve Yontemler: Calismada on iki adet 21 glnlik erkek Wistar sican kullaniimistir. Yavru
Aok B licensed by on. sicanlarin igme suyuna ilave edilen salin (kontrol grubu) veya MSG’e (MSG grubu) 32 giin boyunca
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Effects of Monosodium Glutamate on Morphine Withdrawal

sinirsiz erisimleri saglandi. Morfin bagimlihigr gelistirilen hayvanlarda yoksunluk nalokson ile tetiklendi. Yoksunluk bulgularinin ve kayginin
degerlendirmesi lokomotor aktivite élciimleri ile eszamanl yapildi. Istatistiksel analizde unpaired two-tailed t-testi kullanildi.

Bulgular: 32 glin boyunca agizdan MSG tlketen siganlarda naloksonla tetiklenen yoksunluk sendromunda ziplama, islak kdpek silkinmesi
ve kilo kaybi gibi yoksunluk bulgulari; stereotipik, ambulatuvar ve vertikal lokomotor aktivite hareketleri ve kayginin degerlendiriimesinde
kullanilan santral, periferik ve total aktiviteler kontrol grubundan farkli degildi.

Sonuc: Calismamizda elde edilen bu bulgular MSG’in kan-beyin bariyeri henlz gelismeyen yavru sicanlarda kronik oral tiketiminin
morfin bagimhligini ve naloksonla tetiklenen yoksunlugunu etkilemedigine isaret etmektedir. Agizdan alinan MSG’in etki mekanizmasinin

arastirmasi icin daha ileri calismalara ihtiya¢ vardir.

Anahtar Soézciikler: Kaygi, Ziplama, Lokomotor aktivite, Kilo kaybi, Islak képek silkinmesi

INTRODUCTION

Morphine is an opioid analgesic that is commonly used to
management severe pain (1). However, repeated exposure
to morphine leads to tolerance, dependency, and withdraw-
al syndrome that limit its use (2). The mesocorticolimbic
dopaminergic system, which project from the ventral teg-
mental area to the nucleus accumbens and medial prefron-
tal cortex plays an important role in the dependence and
withdrawal of morphine and other opioids (3). It is thought
that there is a complex mechanism in the pathogenesis of
opioid dependence and withdrawal, including dopamine as
well as neurotransmitters or neuromodulators such as glu-
tamate, gamma aminobutyric acid, noradrenaline, seroto-
nin, vasopressin, substance P, neuropeptide Y, and nitric
oxide (2-6).

Monosodium glutamate (MSG), used to flavor foods, is the
sodium salt of glutamate, the main excitatory neurotrans-
mitter of the central nervous system (CNS), which is found
in high concentrations in the brain areas such as the cere-
bral cortex, cerebellum, and hippocampus (7). According to
previous studies, the effects of MSG differ according to the
route of administration (7). While MSG is associated with
increased satiety, appetite regulation, decreased sodium
consumption without affecting taste, metabolic disorders
and convulsions when administered orally, it causes hypo-
thalamic damage, short stature, metabolic disorder and
weight gain when administered parenterally (7). Oral MSG
creates the taste of umami by stimulating taste buds on the
tongue taste-mGluR4 and T1R family receptors, stimulates
the vagus nerve, probably via increased production of bio-
active substances by activating the specific receptors in the
gastrointestinal tract and mediates indirect effects in the
CNS (7,8). Due to the modulatory role of the glutamatergic
system in addiction and withdrawal mechanisms, the effects
of MSG, an exogenous glutamate, on dependence and
withdrawal have been investigated in few studies before
(9-11). Oral MSG has previously been demonstrated to be
effective in initiating oral ethanol consumption in rats (9).
Both orally and parenterally administered MSG has been
shown to elicit signs of endogenous opioid dependency in

rats, as well as withdrawal syndrome induced by the opioid
antagonist naloxone in rats (10,11).

The aim of this study was to investigate chronic (32-days)
oral MSG consumption effects on symptoms of withdrawal,
locomotor activity, and anxiety in morphine withdrawal syn-
drome induced by naloxone in infant rats.

MATERIAL and METHODS

Animals

In this study, a total of twelve male infant Wistar rats (21-day-
old, weight of 75-95g) were used in two groups as control
(n = 6) and MSG (n = 6). All experimental procedures in
accordance with the ‘Guide for the Care and Use of Labora-
tory Animals’ were approved by the Local Ethics Committee
for Animal Experiments of Marmara University (MUHDEK
12/12/2018-109.2018.mar). The study was carried out
between February and April 2019 with rats obtained from
Experimental Animals Application and Research Center of
Marmara University (DEHAMER). These rats with unlimited
access to standard rat chow were housed with a reversed
12 hours light/dark cycle at 21+3°C and 50+5% humidity.

Experimental Procedure

1.0 g/L NaCl and 1.0 g/L MSG (Sigma-1446600) were add-
ed to the drinking water of the control and MSG groups,
respectively. In order to prevent possible low consump-
tion and mask the bad taste, 24 g/L sucrose was added to
the water of both groups and rats were provided unlimited
access to this water for 32 days (7). Three slow-release
morphine pellets containing morphine base were placed to
rats subcutaneously (s.c.) under mild ether anesthesia on
days 28 (one pellet) and 30 (two pellets) of oral MSG or
NaCl consumption. On day 32 of oral MSG or NaCl con-
sumption, withdrawal was induced in morphine-dependent
rats with 3 mg/kg intraperitoneal (i.p.) naloxone hydrochlo-
ride dihydrate (Sigma-N7758) which was dissolved in saline
and were placed immediately to the center of the 40 x 40 x
40-cm open area test apparatus (Locomotor Activity Cage,
AMS 9701, Commat Ltd.,) for 15 minutes (12). In the open-
field activity (central, peripheral, and total activities) which
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was used on anxiety evaluation, and LMA (stereotypic, ver-
tical and ambulatory movements) measurements, the inte-
grated Activity Metering Software Il version 2.1 was used, in
which the location of the experimental animal was recorded
every 100 milliseconds via infrared photocells. Morphine
withdrawal syndrome signs such as wet dog shake (WDS)
and jumping were assessed simultaneously with LMA and
open-field activity measures (4,5,13). To determine body
weight loss, each rat was weighed just before withdrawal
was triggered and immediately after simultaneous open-
field activity and LMA measurements and assessment of
withdrawal syndrome signs (4,5). The rats were sacrificed
under high-dose sodium thiopental anesthesia at the end of
the experiment.

Statistical Analysis

Data analysis was done with GraphPad Prism 5.01 software.
Kolmogorov-Smirnov test was performed to test whether
the parametric test assumptions were met. Groups were
compared with an unpaired two-tailed t-test, with results
presented as mean =+ standard error of mean (SEM). p<0.05
was considered significant in all statistical calculations.

RESULTS

There was no statistically significant difference in find-
ings such as jumping (1.7+0.62, p>0.05), WDS (8.4+1.44,
p>0.05) and weight loss (12.25+1.03, p>0.05) in nalox-
one-induced withdrawal syndrome of morphine-dependent
infant rats that consumed oral MSG for 32 days compared
to the saline-consuming control group (1.83+0.7, 12.5+2,
14+0.97, respectively) (Figure 1).

There was no statistically significant difference in stereo-
typic (p>0.05), ambulatory (p>0.05) and vertical (p>0.05)
LMA movements in naloxone-induced morphine withdraw-
al between the MSG (320.3+41.62, 705+38.9, 22.44+1.69,
respectively) and the control groups (361.1+32.11,
741.9+53.9, 24.8+3.37, respectively) (Figure 2).

There was no statistically significant change in the central
(p>0.05), peripheral (p>0.05) and total activities (p>0.05)
used in the evaluation of anxiety in the MSG group (9.73+2.89,
8.75+2.28, 1415+96.68, respectively) compared to the con-
trol group (14.75+2.63, 5.49+1.48, 1433+107.8, respectively)
in morphine withdrawal induced by naloxone (Figure 3).
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Figure 1: The effects of orally consumed monosodium glutamate (1.0 g/L, n = 6) for 32-days on jumping (A), wet dog shakes (B),
and weight loss (C) in naloxone-induced withdrawal syndrome in morphine-dependent infant rats. The control group consumed 32-
day per-orally NaCl (1.0 g/L, n = 6). Results were expressed with mean + standard error of mean.
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Figure 2: The effects of orally consumed monosodium glutamate (1.0 g/L, n = 6) for 32-days on stereotypical (A), ambulatory (B),
and vertical (C) LMA movements in withdrawal syndrome induced via naloxone in infant rats. The control group consumed 32-day
per-orally NaCl (1.0 g/L, n = 6). Results were expressed with mean + standard error of mean.
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Figure 3: The effects of orally consumed monosodium glutamate (1.0 g/L, n = 6) for 32-days on central (A), peripheral (B), and total
(C) activities in naloxone-induced withdrawal syndrome in infant rats. The control group consumed 32-day per-orally NaCl (1.0 g/L,

n = 6). Results were expressed by mean + standard error of mean.

DISCUSSION

The findings of this study are that there was no significant
difference in withdrawal signs such as jumping, WDS and
weight loss, in stereotypic, ambulatory and vertical LMA
movements, in the central, peripheral and total activities
(used in the evaluation of anxiety) in naloxone-induced
withdrawal syndrome of morphine-dependent infant rats
consuming 32-days oral MSG compared to the saline-con-
suming control group.

The studies examining the effects of MSG on dependence
and withdrawal are limited (9-11,14,15). Oral MSG has pre-
viously been shown to induce conditioned place and flavor
preference in adult rodents (14,15). In addition, oral MSG
was found to be successful in initiating oral ethanol con-
sumption in mice (9). It has been reported that adult rats
consuming 12 hours/day MSG orally for 8 days show signs
of endogenous opioid addiction and withdrawal syndrome is
induced after a 12-hour deprivation time or naloxone appli-
cation (10). In the same study, an increase in the withdrawal
index calculated as sum of the head shaking, teeth chatter-
ing, tremors of forepaw, and WDS was observed in MSG
withdrawal syndrome (10). These effects were thought to
be due to pleasant and positive emotional sensations asso-
ciated with the sodium in the MSG consumed orally, as well
as subchronic exposure (10). Physical dependence may
not occur, as constant consumption of pleasant-tasting sub-
stances causes changes in taste receptors and suppression
of positive reinforcing effects due to chronic exposure (16).
However, MSG does not only exert its effect by stimulating
taste receptors, it may also affect brain regions that modu-
late the reward center, since it creates an indirect effect on
brain regions via vagal nerve fibers by stimulating its recep-
tors in the gastrointestinal tract (7,8,17). In another study,
withdrawal symptoms such as WDS and jumping were
evaluated in naloxone-induced withdrawal syndrome in rats
administered s.c. MSG postnatally and developed morphine
dependence at 3 and 14 months (11). It was observed that

WDS was exacerbated in 3 months and suppressed in
14 months, on the contrary, jumping was suppressed in 3
months and exacerbated in 14 months (11). According to
the authors, this is due to the destruction of brain regions
responsible for addiction by neonatally parenterally MSG
treatment and the development of relatively less severe
age-related opiate physical dependence (11). According
to previous studies, parenterally administered MSG affects
the plasma glutamate level at a level that can exceed the
blood-brain barrier (BBB) and increases the brain glutamate
levels (18). It is thought that oral MSG is metabolized in the
gastrointestinal tract, only 5% of it passes into the portal
circulation and increases plasma glutamate levels, but this
increase is not at a level that can exceed the BBB (18,19).
It is known that the increase in central glutamate levels are
associated with brain damage, neurochemical changes,
neurodegeneration, loss of interest and decreased sen-
sitivity to reward (20,21). Therefore, glutamate levels are
maintained with high sensitivity by excitatory amino acid
transporters (EAAT) and excess glutamate is removed
from the environment by converting to glutamine for reuse
(20,21). Unlike these studies, we used 21-day-old infant
rats with a just weaned and had an immature BBB, given
unlimited and chronic (32-days) access to orally MSG, and
observed that naloxone-induced morphine withdrawal signs
were not different from saline-consuming control group.
This may be due to the fact that chronic exposure to oral
MSG in infant rats with an immature BBB and lacked the
enzymes required to metabolize MSG, does not affect cen-
tral glutamate levels to a level that causes destruction in
brain regions responsible for addiction, even if it crosses
the BBB (22). This may also be due to the balance of the
increased brain glutamate levels caused by oral MSG, with
EAAT in a short time, in infant rats (22).

Jumping and WDS behaviors in rodents in morphine with-
drawal syndrome have been associated with dopaminergic
and serotonergic systems, respectively (23,24). The gluta-
matergic system also plays an important role in morphine
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withdrawal syndrome (3). Indeed, previous studies have
shown that riluzole, which inhibits glutamate release, gluta-
matergic a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) and N-methyl-D-aspartate (NMDA) receptor
antagonists suppresses morphine withdrawal signs, while
kainic acid, a glutamate analog, causes behaviors similar
to morphine withdrawal (25-28). Based on this information,
in our study, exogenous glutamate consumed orally for
32-days was expected to lead to an increase in withdrawal
signs such as jumping and WDS in the naloxone-induced
withdrawal syndrome. However, in our study, these with-
drawal findings were found to be indistinguishable from
the control group. As stated above, this may be because
exogenous glutamate does not affect the levels of central
glutamate to stimulate glutamatergic receptors in the brain
regions responsible for dependence, even if it crosses the
BBB, and/or the increased brain glutamate levels re stabi-
lized in a short time through EAAT.

Morphine causes constipation by decreasing gastroin-
testinal secretions, suppressing gastrointestinal motility,
increasing water absorption from chyme and anal sphincter
tone (2). Although morphine-induced constipation occurs
predominantly as a result of the peripheral effect, the con-
tribution of the central effect should not be ignored (29).
Naloxone reverses morphine-induced constipation, causing
diarrhea and weight loss (30). The finding of weight loss
in morphine withdrawal syndrome induced by naloxone in
infant rats chronically exposed to oral MSG were also not
significantly different from the control group in our study.
This finding may be due to the fact that chronic oral MSG did
not affect central glutamate levels much, even if it crossed
the BBB, and/or did not have a central effect as a result of
high-sensitivity protection of glutamate levels by EAAT, as
in the jumping and WDS findings.

In addition to withdrawal signs, an increase in LMA move-
ments is observed in morphine withdrawal syndrome (31).
This may have emerged as a result of modulation in both
c-fos levels and the dopaminergic system due to repeat-
ed use of opioids (32,33). The effects of MSG on the LMA
have been studied before and the results have been found
to be inconsistent. In rats neonatally treated with s.c. MSG,
initial LMA was increased, while at 2 months of age it was
decreased (34). Adult rodents i.p. applied MSG caused a
decrease in LMA (35,36). On the other hand, oral MSG both
decreased and increased LMA in adult mice (36-39). In our
study, stereotypical, ambulatory and vertical LMA move-
ments of infant rats receiving chronic MSG orally were not
different from the saline-consuming control group. This may
be due to the fact that chronic oral MSG did not increase the
central glutamate levels much, even if it crossed the BBB,
and/or increased glutamate levels was quickly balanced by
EAAT, as in the withdrawal findings.

The final finding of our study is that in withdrawal syndrome
induced by naloxone in morphine-dependent infant rats
consumed orally MSG for 32-days, the central, peripheral,
and total activities were not significantly different compared
to the saline-consuming control group. These parameters
are used in the evaluation of anxiety in rodents, spending
less time in the central area or low central activity, spending
more time in the peripheral area or having more peripheral
activity indicates that there is anxiety (40). Studies inves-
tigating the effects of subchronic and chronic exposure to
oral MSG on anxiety in both infant and adult mice using the
elevated plus maze demonstrated anxiolytic-like behavior
in some and anxiety-like behavior in others (39,41-43). In
the forced swimming tests, in which the effects of oral MSG
on anxiety were investigated, the results were found to be
contradictory, it was seen that it both increased and sup-
pressed anxiety (37,44). In a study examining the effects
of oral intermittent MSG on total motor activity, it did not
differ from controls (10). The finding of the last research was
found to be compatible with our study. The fact that the anx-
iety finding observed as a result of chronic exposure to oral
MSG in the infant rats we preferred in our study was not sig-
nificantly different from the saline-consuming control group,
is probably because, as with the withdrawal symptoms and
LMA, it did not increase the central glutamate levels much,
even though exogeneous glutamate has crossed the BBB.
These findings may also be due to the brain glutamate lev-
els being maintained precisely by EAAT.

It was determined that chronic oral MSG consumption,
known as the most commonly used natural form of glutam-
ic acid, the main excitatory neurotransmitter of the CNS,
did not affect withdrawal signs, LMA and anxiety in nalox-
one-induced morphine withdrawal in rats whose BBB was
not yet mature. This could be because oral MSG does not
have a destructive effect on the infant brain and/or is rap-
idly removed from brain tissue and preventing its harmful
effects, rather than because it does not cross the BBB. Fur-
ther studies, such as measuring glutamate levels in brain
regions, are needed to investigate the central mechanism
of action of orally administered MSG.
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reach and back scratch test (flexibility), eight foot up and go test (balance), 6-minute walk test (MWT)
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Gerec ve Yontemler: Yas ortalamasi 31,45+12,75 yil olan 30 sigara icen birey rastgele olarak iki gruba ayrildi: KYE (n=15) veya kontrol
grubu (n=15). KYE grubu, 6 hafta ve dereceli olarak artarak giinde 45 dakika boyunca haftada t¢ kez KYE yapti. Kontrol grubuna herhangi
bir mlidahale yapiimadi. Saglikla ilgili fiziksel uygunluk dlzeyi, kol blikme testi (list ekstremite enduransi) ve sandalyede otur kalk testi (alt
ekstremite enduransi), iki dakika adim testi (aerobik endurans) otur ve uzan ve sirt kasima testi (esneklik), sekiz adim kalk ve yuri testi
(denge), alti dakika yurime testi (DYT) (kardiyopulmoner endurans) ile degerlendirildi. Fiziksel aktivite seviyeleri, Uluslararasi Fiziksel
Aktivite Anketi (UFAA) kisa formu, anksiyete-depresyon diizeyi Beck Depresyon Anketi, yasam kalitesi Nottingham Saglik Profili (NSP) ile
degerlendirildi. Veri dagihminin parametrik olmamasi nedeniyle iki grup arasindaki élgiim parametrelerinin farkliliklari Mann Whitney U Testi
ile degerlendirildi. Kategorik degiskenler arasindaki ayrim Ki-kare testi ile belirlendi.

Bulgular: KYE grubunda, alti DYT mesafesi (p=0.005), iki dakika adim (p=0.022), UFAA yurime (p=0.028) skorlarinda istatistiksel olarak
anlamli iyilesmeler gézlendi. Kontrol grubunda 6 DYT mesafesi (p=0.025), iki dakika adim (p=0.032), otur-uzan (p=0.043) test skorlari ista-
tistiksel olarak anlamli sekilde azaldi. 6 DYT mesafesi (p=0.006), iki dakika adim (p=0.021), sekiz adim kalk yurG (p=0.005) testleri, UFAA
yurime (p=0.045), UFAA orta siddetli aktivite (p=0.038), toplam puan (p=0.013), NSP duygusal (p=0.045) ve toplam (p=0.045) puan alt
parametreleri iki grup arasinda KYE grubu lehine istatistiksel olarak anlamli farkhydi.

Sonug: KYE'nin sigara igen kisilerde fiziksel uygunluk, fiziksel aktivite diizeyi ve yasam kalitesini artirmada etkili ve alternatif bir egzersiz

yaklasimi olabilecegi ve rehabilitasyon programlarina yon verecegdi distintilmektedir.

Anahtar Sozciikler: Kuzey yuriyusu, Sigara, Fiziksel uygunluk, Fiziksel aktivite, Yasam kalitesi

INTRODUCTION

Cigarette consumption is strongly associated with wors-
ening overall health. Cigarette consumption is the most
important modifiable risk factor among chronic diseases
and premature death (1). It is the most important primary
cause of cardiopulmonary diseases and some cancer types
(1,2). The cardiovascular, respiratory, immune problems,
musculoskeletal system and other organ systems disor-
ders also occur along with smoking exposure. Besides, it
is stated that muscle strength and endurance decrease in
smokers (2-4). All these changes can affect the exercise
capacity, physical activity and fitness levels of smokers and
reduce the quality of life progressively. Previous studies
comparing smokers to non-smokers, have shown that exer-
cise capacity, physical fithess levels and quality of life of are
lower in smokers (2-5).

It is not sufficient to evaluate the affected quality of life in
smokers only as a limitation in daily living activities. Quality
of life is significantly affected in multiple domains. Although
a reduction in the functional sub-parameter of quality of life
is clearly demonstrated, negative effects on mental health
are also seen. The biopsychosocial model proposes that
physical, psychological, and social factors must be deter-
mined together to fully understand clinical outcomes. It
emphasizes that physical evaluation cannot adequately
predict the clinical outcome, because of that, psychological
and social evaluations should also be taken into consider-
ation (6).

Exercise has been shown in studies to have a preventive
role against smoking, as well as a positive effect in preven-
tion and cessation interventions. The results of these stud-
ies emphasize that new methods have to be developed as
a smoking cessation method and the new holistic methods
can be beneficial in achieving the desired success (5,7).

Nordic walking, defined as Scandinavian walking, is shown
as a popular physical activity alternative. Special designed
exercise poles are used to activate the upper part of the
body. The biggest advantage is that the ground reaction
force, which causes an increase in energy consumption, is
met by the active use of the upper extremity muscles during
walking (8,9). In the literature, the effectiveness of nordic
walking exercise (NWE) has been investigated in conditions
such as elderly people, obesity, cardiopulmonary diseases,
parkinson, hemiplegia and peripheral arterial disorders.
In these studies, it has been reported that NWE improves
balance, flexibility, aerobic capacity, muscle strength, coor-
dination and quality of life. In addition, it has been proven
to have positive effects on cardiovascular risk factors in
chronic diseases such as diabetes mellitus, hypertension
and dyslipidemia (9). It has been found to have beneficial
effects on patients’ resting heart rate, blood pressure, exer-
cise capacity, maximum oxygen consumption, and qual-
ity of life. Due to these effects, it is recommended in the
literature as primary and secondary protection for a wide
variety of people (9). The previous studies all came to the
same conclusion: more research is necessary to confirm
the efficacy of NWE (9-12). There are only two studies that
examined the efficacy of NWE in prediabetic individuals
and prehypertensive postmenopausal women were found
in Turkey (13,14). As a result of these studies, it has been
reported that NWE has positive effects on functional and
physiological parameters and NWE can be an alternative
exercise approach in Turkey.

Considering the benefits of nordic walking exercises shown
in the literature, nordic walking exercises may be an effec-
tive method to reduce the negative effects of smoking
on body systems and to encourage smoking cessation.
However, there is not any study that examined the effec-
tiveness of NWE in smokers in the literature. In this article,
the primary aim of our study is to examine the outcomes of
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NWE on physical activity, fitness level, quality of life and
anxiety-depression in smokers.

MATERIAL and METHODS

Study Subjects

This study was carried out on 30 volunteers between the
ages of 18-45 who had been smoking for at least 6 months
and had not involved in any other exercise program during
nordic walking exercise training between 23.02.2022 and
20.06.2022. This study included 30 volunteers between
the ages of 18 and 45 who had been smoking for at least
6 months and during the nordic walking exercise training.
The subject that having severe heart disease, systemic
diseases, psychiatric diseases, musculoskeletal system
diseases that may prevent exercising, coordination prob-
lems, vestibular system problems and having pregnancy
history are excluded in this study. All participants gave their
written informed consent.

The research project was approved with the decision of
Baskent University Non-Interventional Clinical Research
Ethics Committee dated 23/02/2022 and numbered 22/34.

Study Design

The sample size of the study was calculated according to
the time up go test datas in the study of Nemoto et al. (15).
When it was desired to determine the moderate to large
difference (effect size was 1.07) with a 5% error and 80%
power, it was found appropriate to work with a total of 30
smokers, at least 15 in each group. G * Power 3.1.9.2 soft-
ware 54 program was used for sample size calculation.

Smoker subjects were split into 2 different groups as a
nordic walking exercise (n=15) and control (n=15) by using
a randomization computer program (https://www.rando-
miser.org/lonks/QuickCalcs) as shown in CONSORT flow
diagram (Figure 1). NWE exercise training was applied to
smokers in a NWE group. The smokers in control group

Assessed for eligibility (n=45)

( Excluded (n= 15)

o Failed inclusion criteria (n=9)

o Declined to participate (n=6)

~

Randomized (n=30)

[ Analysis ]

Allocated to Allocated to

Nordic Walking Exercise Group
(n=15) (n=15)

[ Allocation ]

After Treatment
(n=15)

After Study
(n=15)

Control Group

Figure 1: Study flow diagram.
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were not given any exercise, only pre- and post-research
outcome measurements were taken.

Anthropometric and socio-demographic information such as
age, gender, height, body weight, cigarette consumption,
and nicotine addiction values were recorded. The nicotine
addiction was evaluated by Fagerstrém test for Nicotine
Dependence. A score of 0-2 points, little; 3-4 points, very
little; 5 points, moderate; 6-7 points, high; 8-10 points indi-
cates very high dependence (16,17). Outcome mesaure-
ment were taken for both groups at the beginning of the
study and at the end of the 6th week.

Outcome Measurement
Physical fitness level

The aerobic endurance, muscular endurance, cardiopulmo-
nary endurance, flexibility and balance that are sub-param-
eters of health-related physical fitness were evaluated (18).

The lower limb endurance was evaluated by chair sit and
stand test. Participant’ standing number that could be
performed in 30 seconds (19).

The upper extremity muscular endurance was evaluated
by arm curl test. Participants were asked to fully bend and
open their forearms with the weight in their hands while the
arm was adjacent to the body for 30 seconds. The maxi-
mum number of forearm bending and stretching repetitions
was recorded for both arms separately (20).

The aerobic endurance was evaluated by two-minute step
test. The midpoint between the crista illiaca and the patella
when the participant was standing was determined as the
target height. The participant was asked to pull the left knee
first and then the right knee to reach the target height for two
minutes. The right steps number reaching the target height
at the end of 2 minutes was recorded (21).

The lower extremity’s flexibility was measured by sit and
reach test. The participant was instructed to reach forward
with his torso with both hands and reach up to the tips of
his toes, without bending the knee, which was extended to
full extension. If the fingertips do not touch the toes, the
distance between them is “-” in centimeters; zero “0” if the
middle finger tip touches the toe tip; If the finger tip is past
the toe tip, the distance of the tip of the middle finger was
calculated by taking “+” in centimeters (22).

The back scratch test is used to evaluate upper extremity
flexibility. Participant, one arm across the same side shoul-
der to the back, palm facing back, fingers trying to reach the
lowest level on the back; internally rotating the other arm,
participants attempted to reach the maximum point on their
back, palms facing forward. If participant’s middle fingers
couldn’t touch each other, the distance was calculated as

“-” “0” if they touched end to end, and “+” if one passed the
other, as the distance between the middle finger in centi-
meters (23).

The dynamic balance was examined by eight foot up and
go test. The participant was instructed to get up while sitting
on the chair, turn around the funnel at a distance of 8 steps
(2.44 m), come back to the chair and sit down, and the
elapsed time was recorded (24).

The cardiopulmonary endurance was evaluated by 6-minute
walk test (6BMWT). The 6MWT was administered twice at
half-hour intervals. Subjects were instructed to walk on a
thirty meter straight area at their own pace for 6 minutes.
Before and after the test, oxygen saturation levels, heart
rate, blood pressure, fatigue, and dyspnea perception were
all recorded. Fatigue and dyspnea perception were evalu-
ated with the Modified Borg Scale. At the end of the test,
6MWT distance was recorded. The long distance value for
each patient from the two tests performed was used for
analysis (25,26).

Physical activity level

The short form of International Physical Activity Question-
naire was used to determined participants’ level of physical
activity (24). Turkish validity and reliability was performed
by Saglam et al.(27). The Cronbach alpha coefficient of the
Turkish form of the questionnaire was reported as 0.69.
Physical activities in the last 7 days are evaluated in the
questionnaire. It supplies time and energy consumption
records for walking, moderate-intensity, intense exercise,
and overall physical activity level. The physical activity
level is calculated using the established standard metabolic
equivalents (MET) values (27, 28). The number of days
people do activities, duration (minutes) and certain MET
values of the activities are multiplied and the “MET-minute/
week” unit score is obtained. Physical activity levels; It can
be classified as inactive (<600 MET-min/Week), minimally
active (600-3000 MET-min/Week), or very active (>3000
MET-min/Week) (27, 28).

Anxiety-depression level

Anxiety-depression levels of the participants were deter-
mined with the Beck Depression Questionnaire adapted into
Turkish by Hisli. (29). The Cronbach Alpha coefficient was
found to be 0.80. The participants are asked to select the
item that clearly represent how he or she felt in the previous
week. Scores for each of the 21 items range from 0 to 3
(30). The total score ranges from 0 to 63. As the total score
increases, the severity of depression increases. A score of
0-9 indicates minimal exposure, a score of 10-16 indicates
mild exposure, a score of 17-29 indicates moderate expo-
sure, and a score of 30-63 indicates severe exposure (30).

388

Med ) West Black Sea 2022;6(3): 385-393



The Effect of Nordic Walking Exercise Training in Smokers

Quality of Life

Quality of life was assessed with the Nottingham Quality
of Life Questionnaire (NHP). Turkish validity and reliabil-
ity was performed by Kigukdeveci et al. Cronbach’s alpha
coefficients of each subscale were obtained between 0.73
and 0.76.The NHP consists of 38 items and 6 sub-pa-
rameters (pain, sleep disturbance, energy, physical activ-
ity, emotional reaction social isolation). Each section is
measured as follows of 0-100. “0” reflects the best health,
while “100” reflects the worst health (31).

Intervention
Nordic Walking exercise training group

The subjects walked outside using specially-designed poles
which are attached to the hands via a strap, so the poles can
propel themselves forwards (Figure 2). In NWE group, heart
rate, blood pressure and oxygen saturation were controlled
by the physiotherapist and NWE training was given to
the subjects. Before starting the main NWE protocol, the
orientation NWE protocol were given to the participants for
1-week. NWE was performed 3 days a week for 15 minutes
on the first day, 15 minutes on second day, and 20 minutes
on third day in the practice exercise protocol training for
1-week. NWE was performed at 60-80% of the maximum
heart rate and subjects’ Modified Borg Scale rated dyspnea
or fatigue was 4-6 score, 25 minutes in the 1st week, 35
minutes in the 2nd week, by increasing to 45 minutes in
the 3.- 6. weeks in the main exercise training protocol. The
upper and lower limb stretching, normal joint movement and
breathing exercises were performed by participants for 5
minutes before and after the exercise.

Control group

The participants in the control group received no treatment.
All subjects were evaluated at the beginning and after 6
weeks.

Figure 2: Nordic walking style.

Statistical Analysis

The data obtained in the study was analyzed by using the
IBM SPSS version 25 package statistics computer program.
Confidence interval was accepted at 95%. Statistical signifi-
cance level is accepted at p <0.05 value. The median, minu-
mum and maximum values were given for quantitative anal-
ysis variables. The frequency and percentage values are
given for qualitative variables. The outcomes of the homo-
geneity (Levene’s test) and normality (Shapiro-Wilk) tests
were used to determine that statistical methods should be
used to make a comparison the research groups. The differ-
ences in measurement parameters between two groups
were evaluated by the Mann Whitney U Test since the data
distribution was nonparametric. The distinction between
categorical variables were determined by Chi-square test.

RESULTS

Participants

A total of 30 young adult smokers, 15 subjects in the NWE
group and 15 subject in the control group, were included in
our study. All exercise training sessions were completed for 6
weeks in the NWE group (Figure 1).The NWE group’s minu-
mum age was 22 years, maximum age was 45 years and
the control group’s minumum age was 21 years, maximum
age was 39 years in our study. The NWE group’s minumum
body mass index (BMI) was 18.30 kg/m?, maximum BMI was
28.10 kg/m? and the control group’s minumum BMI was 20
kg/m2, maximum BMI was 26.30 kg/m?. 53.3% of the NWE
group were female and 46.6% were male, and 53.3% of the
control group was male and 46.6% were female. While the
minumum and maximum Fagerstrdm nicotine dependence
test scores were 1 and 7 respectively in the NWE group,
these were 0 and 6 respectively in the control group. While
the cigarette consumption’ mimumum and maximum values
were between 1.40 and 140 pack*years in the NWE group,
these were 0.90-196 pack*years in the control group. The
demographic and clinical features of the groups were found
to have statistically similar (p>0.05) (Table 1).

Comparison of outcome measurement of subjects

When the baseline outcome measurement values of the
NWE and control groups were compared, they showed
statistically similar characteristics (p>0.05).

Statistically significant improvements were found in the
6-MWT distance (p=0.005), 2-minute step test score
(p=0.022), and IPAQ walking (p=0.028) scores in the
NWE group after NWE ftraining (Table 2). While the
6-MWT distance (p=0.025), 2-minute step test repetitions
(p=0.032), sit and reach (p=0.043) test scores were statis-
tically decreased, the eight foot up-go test score (p=0.017)
increased statistically in the control group (Table 2).
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Table 1: Descriptive characteristics of subjects.

NWE Group (n=15)

Control Group (n=15)

Median (min-max) Median (min-max) z p°
Age (year) 25 (22-45) 23 (21-39) -1.415 0.157
BMI (kg/m?) 22.70 (18.30-28.10) 23.60 (20-26.36) -0.605 0.545
Fagerstrom Nicotine Dependence Test Score 5(1-7) 3 (0-6) -0.693 0.488
Cigarette Consumption (pack*year) 14 (1.40-144) 5.12 (0.90-196) -0.648 0.543
Gender n (%) X? p°
Female 8 (53.33) 7 (46.66) 0.697 0.480
Male 7 (46.66) 8 (53.33)

p <0.05. a: Mann Whitney U Test, b: chi-square test, min: minumum, max: maximum, BMI: Body Mass Index.

Table 2: The physical fitness and physical activity level anxiety-depression quality of life scores between

and control groups.

nordic walking exercise

NWE Group (n=15)

Control Group (n=15)

Outcome Measurements Baseline 6 Weeks Baseline 6 Weeks
Median Median p? Median Median P p°

(min-max) (min-max) (min-max) (min-max)
Physical Fitness Parameters
Chair stand test (repetition) 14.50 (10-20) 16.50 (12-18) 0.383 17.50 (12-25) 16 (11-20) 0.287 0.486
Arm curl right (repetition) 21 (18-30) 20 (17-25) 0.513  21.50 (13-35) 19.50 (12-27) 0.122 0.761
Arm curl left (repetition) 20 (18-23) 20 (18-22) 0.507 22 (13-30) 20 (14-25) 0.192 0.801
2-minutes step test (repetition) 99 (62-121)  102.50 (98-120) 0.022 102.50 (74-112) 100 (77-108)  0.032 0.021
Sit and reach (cm) 11 (-16-19) 2.58 (-14-19) 0.750 10 (-10-13) -2.5(-10-10)  0.043 0.127
Back scratch right (cm) 3 (0-25) 3 (-4-24) 0.295 0.50 (-7-7) 0 (-12-5.5) 0.201 0.181
Back scratch left (cm) 0 (-4-24) 2.5(-4-24) 0.109 0(-12-2) 0 (-12-5) 0.109 0.181
8-foot up-go (seconds) 9.75 (7-13) 9 (7-9.5) 0.341 9 (5-10.50) 10 (8-14) 0.017 0.005
6 minutes walking test distance (meter) 510 (330-660) 600 (470-720) 0.005 552.50 (370-660) 490 (370-540) 0.025 0.006
Physical activity level
IPAQ walking score 396 (0-2772) 1113.50 (0-2272)0.028 313.50 (0-1368) 338.25 (130-1188) 0.735 0.045
IPAQ moderate activities score 0 (0-1680) 325 (0-1680) 0.204 0 (0-1200) 0 (0-1200) 0.317 0.038
IPAQ vigorous activities score 0 (0-960) 0 (0-0) 0.180 0 (0-0) 0 (0-0) 0.317 1.000
IPAQ total score 650 (99-4452) 1449 (396-4452)0.093 490 (0-1530) 589 (130-1530) 0.735 0.013
Anxiety- Depression level
BDS score 6 (0-22) 7.5(0-18) 1.000  13.50 (4-18) 13.50 (1-22)  0.912 0.496
Quality of life
NHP Pain 0 (0-100) 3.5(0-21.71) 0.465 14.57 (0-58.50) 9 (0-58.50) 0.249 0.188
NHP Energy 2.5 (0-36.80) 2(0-36.80) 0.317 4.5 (0-24) 4 (0-63.20) 0.655 0.750
NHP Emotional reactions 0 (0-12.91) 0 (0-19.36) 0.655 0 (0-36.43) 7.98 (0-36.43) 0.715 0.045
NHP Sleep disturbance 0 (0-16.10) 0(0-16.10) 0.590 14.33 (0-77.63) 13.82 (0-77.63) 0.655 0.052
NHP Social isolation 4.88 (0-33.03) 0(0-20.13) 0.317 11.96 (0-64.56) 0 (0-42.14) 0.068 0.427
NHP Physical activity 0 (0-41.37) 0(0-11.54) 0.317 7.98 (0-42.83) 5.39 (0-42.83) 0.715 0.110
NHP Total 19.38 (0-196.77) 12.05 (0-102.41) 0.068 90.74 (7.08-269.52) 41.17 (0-269.52) 0.176 0.045

p <0.05. a.b: Mann Whitney U Test, min: minumum, max: maximum, NWE: Nordic Walking Exercise, IPAQ: International Physical Activity
Questionnaire, NHP: Nottingham Health Profile, BDS: Beck Depression Scale, p?: Baseline and after 6 week in groups difference p values.

p®: changes in outcome measurement of groups p-values.
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When the NWE and control groups were compared at the
end of 6 weeks, 6-MWT (p=0.06), two-minute step test repe-
titions (p=0.021), 8-foot up-go (p=0.005) tests, IPAQ walk-
ing (p=0.045), IPAQ moderate physical activity intensity
(p=0.038) and UFAA total scores (p=0.013), NHP emotional
(p=0.045) and NHP total (p=0.045) score sub-parameters
were statistically different between two groups in favor of
the NWE group (Table 2). No statistically significant differ-
ence was observed in other outcome measures (p>0.05).
All outcome measurement values of the subjects are shown
in Table 2.

The effect of NWE on quality of life, physical activity level,
anxiety-depression and physical fitness level in smokers
was determined in this study, and this effect was compared
to the control group that smoke and sedantary groups.
According to our findings, there were improvements in phys-
ical activity, quality of life and physical fithess in the NWE
group. Since our study is the first randomized controlled
study to examine the effectiveness of NWE on the factors
listed in smokers, we discussed the results of our study with
the NWE applied in other populations in the literature.

The effect of NWE on the level of health-related physical
fitness was evaluated with aerobic endurance, muscu-
lar endurance, cardiopulmonary endurance, flexibility and
balance sub-parameters tests. After NWE, a statistically
significant increase was determined in the 6-minute walking
test distance and in the two minute step test repetitions. The
6-minute walk test distance, eight foot up-and-go, sit-and-
reach and two minute step test scores all decreased statis-
tically significantly in the control group. When the post-re-
search outcome measurements were compared, 6-MWT
distance, two-minute step test repetitions, eight foot up
and go test results showed statistically significant superi-
ority in the NWE group. All of these results declared that
NWE provides improvement in cardiorespiratory fithess and
balance sub-parameters of physical fitness. It is possibly
reasons that nordic walking uses the oxygen energy system
and its coordination-improving movements may have more
positive effects on aerobic fithess and balance than flexibil-
ity and muscular endurance. However, after nordic walking
training, improvement was observed in flexibility, lower and
upper extremity endurance tests, but no statistically signifi-
cant difference was found in these developments. We think
that there may be significant improvements in nordic walk-
ing training followed for a longer time. We attribute the dete-
rioration the degree of physical fitness in the control group
due to the fact that smokers have more sedentary behavior
habits during the COVID- 19 pandemic period.

Marciniak et al. determined the effect of 8-week NWE
for two times a week with typical poles anad poles that
included resistance pole on physical fitness in old women.

NWE, using both typical and resistance poles, is useful for
old women and improves physical fitness in a short time.
However, based on the results of arm curl and two minute
step test showing more significant improvement compared
to the NWE performed with typical poles, it was determined
that the resistance poles provide additional benefit for aero-
bic endurance and upper extremity muscle strength. In the
study, it was emphasized that NWE can be an alternative
physical activity method that will contribute to the develop-
ment of social contact in groups (32).

Prince et al. applied NWE in 77 patients with heart failure
for 12 weeks, 2 days a week, and compared its effects with
the group that received standard exercise training (11).
The outcome measurements of this study were exercise
capacity, anxiety-depression, quality of life, body compo-
sition, and physical activity level. Similar to our study, in
NWE training group, significant increase was determined in
the exercise capacity by assesing 6-MWT. However, this
increase was similar to the improvement in the standard
exercise group. The physical activity levels were evaluated
with accelerometry, and no improvement was observed in
both groups. The IPAQ questionnaire was used to assess
physical activity level in our study, and IPAQ walking scores
improved in the NWE group. The NWE group had higher
total score scores than the control group. We thought that
the deprivation of improvement in physical activity levels in
the study of Prince et al. may be due to the heart failure
patients with lower functional capacity and also the differ-
ence of measurement method. The levels of quality of life
were evaluated with a heart failure-specific quality of life
questionnaire, and improvement was observed in both
groups, and the mental sub-parameter of quality of life was
found to be superior in the NWE group (11). In our study,
NHP was used to determine quality of life and, similar to
the study of Prince et al. no change was observed in both
groups after the study. At the end of the study, NHP total
and emotional reactions score sub-parameters were differ-
ent between the two groups in favor of the NWE group. The
quality of life scores of our study were similiar to the previous
research and it was shown that NWE had positive emotional
effects. Anxiety-depression levels were evaluated with the
Patient Anxiety-Depression Questionnaire, and anxiety-de-
pression levels decreased at a similar rate in both groups
in the study of Prince et al. In our study, we evaluated the
anxiety-depression level with BDS and we did not observe
any differences in either group. We assumed this difference
that smoking population had already low BDS score before
training.

In another study NWE was applied to perimenopausal
women for 4 weeks, 10 sessions, and 60 minutes. Physi-
cal fitness was evaluated with the Fullerton test, and similar
to our study, they showed that NWE increased the 6-MWT
distance, and improved the upper and lower extremity
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strength and flexibility of the body. Quality of life was deter-
mined by Short Form-36 and it was found that women who
participated in NWE showed a significant improvement in
both physical and mental health (33).

In a randomized controlled study conducted by Reed et
al. the effects of 12 weeks of moderate to severe continu-
ous aerobic exercise, NWE and high-intensity intermittent
aerobic exercise were compared in coronary artery disease
patients. As a result of the study, positive improvements
in physical and mental health were shown in all exercise
groups, but it was determined that NWE was clinically and
statistically superior to other exercises in functional capac-
ity, which is an important determinant of cardiovascular
events. In addition, it was found that all exercises improve
the level of depression and quality of life, and it was empha-
sized that mental health is as important as physical health
(34).

In our study conducted with smokers, which is the primary
risk factor for cardiovascular and pulmonary diseases, the
positive effects of NWE on physical activity level, cardiore-
spiratory, lower extremity aerobic fitness, balance and qual-
ity of life show results consistent with the literature, but no
improvement in anxiety and depression levels was achieved.
Given this positive effect, NWE can be considered as an
alternative method to achieve the desired success in the
fight against smoking. Although our study was conducted
by experienced physiotherapists with devotion, the lack of
long-term follow-up is an important limitation. Changes in
our findings of the study that are inconsistent with the previ-
ous research can be seen with more cases, long-term exer-
cise training, and the inclusion of comprehensive psycho-
social factors in the evaluation In future studies, we think
that the effects of NWE can be examined in samples with
different cigarette addictions. In contrast, our study that was
first randomized control trial in smokers reveals the strong
side of our research.

CONCLUSION

It was concluded that NWE training enhances physical
fitness levels, physical activity level, and quality of life in
people who smoke, even though it had no significant impact
on depression and anxiety symptoms. Based on these
findings, NWE may be an effective and alternative exer-
cise approach for increasing physical fitness level, physical
activity level, and quality of life in people who smoke, as well
as being beneficial in the treatment of smoking cessation.
It is thought that NWE can guide rehabilitation programs to
reduce the problems that may arise from chronic diseases.
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Corresponding Author ABSTRACT

Deniz Baklaci Aim: To evaluate the olfactory functions in patients having had nasogastric intubation.

E-mail Material and Methods: The study included 40 adult patients who underwent general anesthesia
doktorent@gmail.com between January 2021 and June 2021 for elective abdominal surgery requiring a nasogastric tube

(NGT) insertion. Olfactory function [Brief Smell Identification Test (B-SIT)] was evaluated prior to surgery
and four weeks post-surgery in all the patients. The demographic characteristics of the patients, duration
of NGT application, and B-SIT scores before and after NGT application were recorded. B-SIT scores
were recorded separately for the NGT-applied and non-NGT-applied nasal side.

Results: The mean NGT application time was 3.4 + 1.5 (3-7) days. The mean preoperative and
postoperative B-SIT scores of the NGT-applied side were 5.20 + 2.06 and 5.01 + 2.02, respectively.
There was no statistically significant difference between the mean preoperative and postoperative B-SIT

Received scores of the NGT-applied side (p = 0.421). The mean pre- and postoperative B-SIT scores of the
03.10.2022 patients in the non-NGT-applied nasal side group were 5.28 + 2.16 and 5.11 + 2.07, respectively. No
Revision statistically significant difference was found in the mean preoperative and postoperative B-SIT scores in
03.12.2022 the non-NGT-applied nasal side (p = 0.370). No statistically significant difference was found in the mean
Accepted p_reoperative gnd postoperative B-SIT scores between the NGT-applied and non-NGT-applied nasal
1912 2022 sides, respectively (p = 0.890, p = 0.654).

Conclusion: The result of our study showed that there was no change in the olfactory function of
patients after nasogastric intubation.

Keywords: Nasogastric intubation, Olfactory function, B-SIT test

0z
Amag: Nazogastrik tip (NGT) entlibasyonu uygulanan hastalarda koku alma fonksiyonlarini
degerlendirmek.

Gerecg ve Yontemler: Calismaya Ocak 2021 ile Haziran 2021 arasinda NGT takilmasini gerektiren
elektif karin ameliyati icin genel anestezi uygulanan 40 yetiskin hasta dahil edildi. Tim hastalarin
olfaktér fonksiyonlari [Kisa Koku Tanimlama Testi (B-SIT)] cerrahi 6ncesi ve cerrahiden dért hafta sonra
degerlendirildi. Hastalarin demografik 6zellikleri, NGT uygulama sureleri ve NGT uygulamasi 6ncesi ve
sonrasi B-SIT puanlari kaydedildi. B-SIT puanlari NGT uygulanan ve NGT uygulanmayan burun tarafi
olmak tzere ayri ayr kaydedildi.

Bulgular: Ortalama NGT uygulama siresi 3.4 + 1.5 (3-7) giindi. NGT uygulanan tarafta ameliyat 6nce-
si ve ameliyat sonrasi ortalama B-SIT skorlari sirasiyla 5.20 + 2.06 ve 5.01 + 2.02 idi. NGT uygulanan

jzjisvz_mk({shce"sedx i tarafta ameliyat 6ncesi ve sonrasi ortalama B-SIT skorlari arasinda istatistiksel olarak anlamli bir fark
“reative Commons Attribution- o .
NonCommercial-4.0 International (CC)” yoktu (p = 0.421). NGT uygulanmayan tarafta ameliyat 6ncesi ve sonrasi ortalama B-SIT skorlari si-
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raslyla 5.28 +2.16 ve 5.11 + 2.07 idi. NGT uygulanmayan tarafta ameliyat 6ncesi ve sonrasi ortalama B-SIT skorlarinda istatistiksel olarak
anlamli bir fark bulunmadi (p = 0.370). Sirasiyla NGT uygulanan ve NGT uygulanmayan burun taraflar arasinda ameliyat éncesi ve sonrasi
ortalama B-SIT skorlarinda istatistiksel olarak anlamli bir fark bulunmadi (p = 0.890, p = 0.654).

Sonug: Galismamizin sonucu, nazogastrik entlibasyon sonrasi hastalarin koku alma fonksiyonlarinda degisiklik olmadigini gésterdi.

Anahtar Sozciikler: Nazogastrik entiibasyon, Koku fonksiyonu, B-SIT testi

INTRODUCTION

Nasogastric intubation is achieved by directing and main-
taining the nasogastric tube (NGT) into the ventral meatus
of the nasal cavity, without traumatizing the nasal turbinates
and the ethmoid turbinates. NGTs are used for enteral feed-
ing, gastrointestinal decompression, nasobiliary drainage,
drug administration, and upper gastrointestinal bleeding.

NGT-related morbidity is rare but can sometimes be severe.
The blind manipulation and passage of the tube can result
in trauma to the associated tissues along the intended path-
way, and trauma to structures if the tube is misdirected. The
risk of complications (perforation, pulmonary injury, aspira-
tion, and penetration of the tube into the intracranial space)
is often further increased by the difficulty of NGT insertion.

Common NGT-related sinonasal pathologies include sinus-
itis, inflammation/granulation, erosion of the nasal septal
mucosa, and epistaxis (1). Since the olfactory mucosa is
part of the airway mucosa, sinonasal pathology, in turn,
makes up a critical proportion of etiologies underlying olfac-
tory disturbances.

To our knowledge, the literature contains no study evaluat-
ing olfactory function in patients with nasogastric intubation.
Therefore, in the current study, we evaluated the olfactory
function of patients that underwent NGT placement for var-
ious indications.

MATERIAL and METHODS

The primary aim of this study was to investigate whether
there was a change in the olfactory function of patients after
nasogastric intubation. This prospective study was evalu-
ated and approved by the ethics committee of Bllent Ece-
vit University Medical Faculty (decree no: 2020/19, date:
30/09/2020). All the patients provided written informed
consent to participate in the study. The study was conduct-
ed in accordance with the ethical principles stated in the
Declaration of Helsinki. Forty adult patients who underwent
general anesthesia between January 2021 and June 2021
for elective abdominal surgery requiring NGT placement
were included in the study (Figure 1). Olfactory function was
evaluated bilaterally in all the patients before and after NGT
insertion. The NGT-applied nasal side of each participants
was considered as study (n = 40) and the non-NGT-applied
nasal side was considered as control (n =40).

We used the Turkish version of the modified Brief Smell
Identification Test (B-SIT) (Sensonics Inc.; Haddon Heights,
NJ, USA) containing 12 odors (turpentine, chocolate, cinna-
mon, gasoline, lemon, onion, paint thinner, pineapple, rose,
soap, smoke, and banana) to detect olfactory disorders. In
this test, patients are asked to smell each odor and select
one of the four options that described the odor. It takes
approximately five minutes for each patient to complete the
test.

Patients with a history of coagulopathy, immunodeficien-
cy, autoimmune disease, cystic fibrosis, systemic diseas-
es such as diabetes mellitus, rheumatologic disorders and
oncological diseases, previous sinonasal surgery, hypos-
mia/anosmia, or upper respiratory tract anomalies and
those that did not cooperate during B-SIT were excluded
from the study.

All patients underwent detailed nasal endoscopy by 0
degree nasal endoscope. Patients with nasal polyposis,
active sinonasal infection, allergic rhinitis, septal deviation
and inferior turbinate hypertrophy were excluded from the
study. Perioperative antibiotic prophylaxis with cefazolin at
a dose of 30 mg/kg IV (maximum dose 2 g) was adminis-
tered within 30 min before surgery. Antibiotic treatment was
continued for 48-72 hours during hospitalization followed by
oral therapy (first generation cephalosporin) for seven days.
The demographic characteristics of the patients, duration of
NGT application, and B-SIT scores before and after NGT
application were recorded.

Statistical Analysis

The SPSS 20 software (IBM Corporation, USA) was used
for statistical analysis. Data were expressed as mean + SD
(standard deviation). The Shapiro-Wilk test was used to
examine the normality of the data. The paired-sample t-test
was applied to data of normal distribution and MannWhitney
U-test was applied to data of questionably normal distribu-
tion. A P value less than 0.05 was considered statistically
significant.

RESULTS

The study included 40 patients (16 female, 24 male). The
mean age of the study group was 51.8 + 16.2 years. The
mean age was 45.5 + 9.2 years for women and 55.9 + 5.3
years for men (Table 1). The mean NGT application time
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was 3.4 + 1.5 (3-7) days. No complication developed after
NGT placement.

The mean pre- and postoperative B-SIT scores of the
patients in the NGT-applied side were 5.20 +2.06 and 5.01
+ 2.02, respectively. No statistically significant difference
was found in the mean preoperative and postoperative
B-SIT scores in the NGT-applied side (p = 0.421) (Table 2).

The mean pre- and postoperative B-SIT scores of the
patients in the non-NGT-applied side were 5.28 + 2.16 and
5.11 + 2.07, respectively. No statistically significant differ-
ence was found in the mean preoperative and postopera-
tive B-SIT scores in the non-NGT-applied side (p = 0.370)
(Table 2).

No statistically significant difference was found in the mean
preoperative and postoperative B-SIT scores between the
NGT-applied and non-NGT-applied sides, respectively (p =
0.890, p = 0.654) (Table 2).

The results including the postoperative comparison of B-SIT
scores by gender are given in Table 3.

DISCUSSION

Our results showed that there was no significant change
in the olfactory function of patients with NGTs. NGT place-
ment is a widespread procedure in hospitals and is mostly
undertaken for gastric decompression and enteral feeding.

Table 1: Demonstrating the characteristics of patients

Demographyc All patients Male Female
Parameters (n=40) (n=24) (n=16)
Age (years +SD) 51.8+16.2 55953 455%92
BMI (kg/m? +SD) 484 +52 49847 464+36

Table 2: Demonstrating the B-SIT scores

B-SIT score Preoperative Postoperative P
(mean +SD)

NG side 5.20 +2.06 5.01 £2.02 0.421
Non-NG side 5.28 +2.16 5.11 +2.07 0.370
p p=0.890 p=0.654

Table 3: Comparison of postoperative B-SIT scores by gender

Postoperative B-SIT

Despite being generally safe, NGT placement is sometimes
reported to have associated complications resulting from
the misplacement of the tube, trauma during intubation, or
damage to the tube contact area.

NGT placement is also associated with a variety of nasal
complications. Epistaxis may result from trauma to nasal
mucosal or vascular structures. Selcuk et al. reported a
patient presenting with persistent epistaxis for 20 days,
which had started 14 days after the removal of NGT (2).
In this case, the etiology of epistaxis was found to be a
pseudoaneurysm of the ophthalmic artery. Rarely, pressure
necrosis may occur in the nasal tip or alar wing region due
to NGT placement (3).

The inflammation and infection of the sinonasal mucosa
are known to occur due to obstructive agents in the nasal
cavity, such as foreign bodies. NGT can cause sinus inflam-
mation by acting as a foreign body. In a previous study,
acute mycotic sinusitis with bacterial sepsis was reported
in a case with NGT, in which NGT insertion was consid-
ered as a possible source of infection (4). In another study,
72% of patients who were on NGTs for 48 hours were found
to develop rhinitis, and 50% developed sinonasal inflam-
mation and associated sinusitis. In the same study, it was
noted that sinusitis that developed in these patients was
independent of the duration of NGT administration, age
of the patient, or concomitant antibiotic use, and mucosal
inflammation regressed a few hours after NGT removal (5).

The olfactory mucosa is located in the upper region of the
nasal cavity. Inflammation or infection that may develop
in the nasal cavity may cause deterioration in the olfac-
tory mucosa and its function. To our knowledge, there is
no study in the literature to investigate the effect of NGT
placement on olfactory function. In our study, no significant
changes were found in olfactory function secondary to NGT
placement. The duration of NGT application was 72 hours
at least and seven days at most.

Our study has certain limitations. It only provides prelimi-
nary data on the olfactory function of patients with NGTs
based on a single assessment tool. Further studies with a
larger sample size using more specific smell function tests
are needed to more clearly and accurately reveal the effects
of NGT placement on olfactory function. In addition, con-
sidering that our longest NGT application period was one
week, it remains open to question whether olfactory func-
tion is affected in patients that are intubated longer than this
period.

The result of our study showed that there was no change
in the olfactory function of patients after nasogastric intu-
bation. Our study is of preliminary nature, and there is a
need for prospective and further studies to be conducted
with larger populations over longer follow-up periods.

scores(mean +SD) Gender
Male Female P
NG side 4.9 +0.05 5.1 £0.02 0.311
Non-NG side 508+1.66 5.16+1.09 0.274
p p=0.180 p=0.371
396
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Amac: Monovizyon presbiyopik tedavi uygulamalarinda okiler dominansin klinik énemi artmistir.
Dominant ve dominant olmayan gézde akomodatif fonksiyonu arastiran az sayida g¢alismada geligkili
sonuclar bildirilmistir. Calismamizda okller dominans ve lateralitenin akomodasyon Gzerindeki etkisini
degerlendirmek amagclanmistir.

Gerec ve Yontemler: Calismaya otuz bes saglikli, geng izometropik katilimer dahil edildi. Okduler
dominans, kart icinde delik testi kullanilarak belirlendi. Monokuler gérus kosullar altinda Hartmann-
Shack aberometresi kullanilarak, 0,5 diyoptrilik artislarla 0,5 ila 5 diyoptri arasinda artan akomodatif
uyarana verilen akomodatif yanitlar él¢tldu.

Bulgular: Katilimcilarin yas ortalamasi 31,49 + 4,22 (24-38) idi. Yirmi ikisi (%62,9) kadin, 13’ (%37,1)
erkekti. Yirmi yedi (%77,1) olguda sag g6z, 8 olguda (%22,9) sol gbéz dominant idi. Dominant ve
dominant olmayan gézler arasinda kirma kusuru (sferik, silindirik ve sferik esdeger) acisindan anlamli
bir fark yoktu (p>0,05). Dominant ve dominant olmayan gézler arasinda 0,5 ila 5 diyoptrilik akomodatif
uyarana verilen akomodatif yanitlarda anlamli fark yoktu (p>0,05). Ayrica, sag ve sol gézlerin akomodatif
yanitlari benzerdi (p>0,05).

Sonug: Calismamizda saglikh geng izometropik katilimcilarin dominant ve dominant olmayan goz-
lerinin farkl akomodatif uyaranlara akomodatif yanitlari benzer bulundu. Sag ve sol géz arasinda da
fark yoktu. Akomodasyonda okuler dominans ve lateralitenin rollini anlamak igin daha fazla ¢calismaya
intiyag vardr.

Anahtar Sézciikler: Okiler dominans, Lateralite, Akomodasyon, interokiiler simetri

ABSTRACT

Aim: The clinical importance of ocular dominance has increased in monovision presbyopic therapy.
There are few studies which have investigated accommodative function in the dominant and non-
dominant eye. Inconsistent results were reported in these studies. The purpose of this study was to
evaluate the effect of ocular dominance and laterality on accommodation.

Material and Methods: Thirty-five healthy, young isometropic participants were enrolled in this study.
Ocular dominance was determined using the hole-in-the-card test. Accommodative responses to
accommodative stimulus ranging from 0.5 to 5 diopters in increments of 0.5 diopter were measured
using a Hartmann-Shack aberrometer under monocular viewing conditions.

Results: The mean age of the participants was 31.49 + 4.22 (range, 24-38) years. Twenty-two (62.9%)
were female and 13 (37.1%) were male. The right eye was dominant in 27 (77.1%) subjects and the
left eye was dominant in eight (22.9%). There was no significant difference in refractive error (spherical,
cylindrical, and spherical equivalent) between the dominant and nondominant eyes (p>0,05). There
were no significant differences in the accommodative response to the accommodative stimulus of 0.5
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Okiiler Dominans, Lateralite ve Akomodasyon

to 5 diopters between the dominant and nondominant eyes (p>0.05). In addition, the accommodative responses of the right and left eyes

were similar (p>0.05).

Conclusion: The accommodative responses of the dominant and non-dominant eyes of healthy isometropic participants were similar under
monocular viewing conditions. There was also no difference between the right and left eyes. Further studies are needed to understand the

role of ocular dominance and laterality in accommodation.

Keywords: Ocular dominance, Laterality, Accommodation, Interocular symmetry

Ekstremiteler, gdzler ve serebral hemisferler gibi viicudun
simetrik organlarinda her iki tarafin etkinligi esit olabildigi
gibi, unilateral baskinlik da séz konusudur. Bu durum daha
verimli tarafi kullanmak igin bir tercihe yol agabilir (1). Oku-
ler dominans, bir nesneye binokiler olarak bakildiginda
bir gézden gelen gorsel girdiyi tercih etme egilimidir (1,2).
GUnumuzde presbiyopik popllasyonun artmasi ve oftal-
molojide yeni gelismelerin ortaya ¢cikmasi ile kontakt lens
uygulamasi, kornea refraktif cerrahisi, katarakt cerrahisi,
monovizyon presbiyopik tedavi gibi klinik uygulamalarda
okuler dominansin klinik d6nemi artmistir (3-5).

Okdler dominans Gizerine birgok ¢alisma vardir, ancak domi-
nant bir gézin gorsel, refraksiyon ve okulomotor streclerde
oynayabilecegi rol tam olarak anlasilamamistir (1). Gangli-
on hucre tabakasi, i¢ pleksiform tabaka gibi makula yapila-
ri ile retina sinir lifi tabakas! ve okller dominans arasinda
fonksiyonel ve yapisal iligkiler gosterilmistir (6,7). Okdler
dominans ve refraksiyon arasindaki iliskiyi arastiran bircok
calisma olmakla birlikte geligkili sonuglar bildirilmistir (8-11).
Yang ve ark. okuler dominansin miyopi gelisimi tUzerinde
anlamli bir etkisi olmadigini bildirmistir (8). Bununla birlikte
bazi ¢alismalarda dominant olmayan géziin hipermetropik
(9) veya miyopik (10,11) bireylerde baskin géze gére daha
buylk refraksiyon kusuruna sahip oldugu bildirilmigtir.

Her bir beyin yarim kiresi, esas olarak kontralateral géz-
den retinokollikller projeksiyonlar alir (12). Gérsel korteksin
okller dominans tarafindan belirlenen yapisal ve fonksiyo-
nel asimetriye sahip oldugu bildirilmistir (13,14). Dominant
gdzun uyarilmasi, dominant olmayan goéze gére gérsel kor-
tekste daha buyuk bir yanit uyandirir (13). Ayrica sag ve sol
serebral hemisferin asimetrik aktivasyonunun otonom sinir
sistemini farkli etkiledigi bilinmektedir (12).

Akomodasyon, géziin yakin mesafelerdeki uyaranlara odak-
lanmak igin optik giiclini artirdigi bir adaptasyon mekaniz-
masidir (15). Siliyer kas kasilmasi sonucu lens zonillerinin
gevsemesi ve lens egriliginin artmasi ile saglanir. Bu adap-
tasyon mekanizmasi, siliyer kasin parasempatik innervas-
yonunun bir sonucu olarak ortaya ¢ikar. Ayrica sempatik
innervasyonun inhibitér roll gosterilmigtir (16). Dominant
ve dominant olmayan gézde akomodatif fonksiyonu arasti-
ran az sayida calisma vardir. Bu calismalarda farkl élgim

yéntemleri kullaniimis ve celigkili sonuglar bildirilmistir. Ayri-
ca Hartmann-Shack aberometresi (IRX-3; Imagine Eyes,
Orsay, Fransa) kullanilarak 6l¢llmus objektif akomodatif
yanitlar karsilastiran bir calisma yoktur. Calismamizin
amaci, okller dominans ve lateralitenin Hartmann-Shack
aberometresi ile 6lcllen objektif akomodatif yanit Gizerindeki
etkisini arastirmaktir.

GEREC ve YONTEMLER

Bu calisma Haydarpasa Numune Egitim ve Arastirma Has-
tanesi Klinik Arastirmalar Etik Kurulu tarafindan onaylan-
di (Onay numarasi: HNHAH-KAEK 2021/122) ve Helsinki
Deklarasyonu ilkelerine bagli kalinarak yarataldd. Tim kati-
limcilardan yazih bilgilendirilmis onam alindi.

Calisma Tasarimi ve Popllasyonu

Bu prospektif calismaya, yaslari 24 ile 38 (31,49 + 4,22)
arasinda olan 35 saglikh birey (22 kadin ve 13 erkek) dahil
edildi. Her iki gbzde 6 m ve 40 cm’de en iyi dlzeltilmig gor-
me keskinligi (EIDGK) =10/10 olan, sferik kirma kusuru -1.0
diyoptri (D) ile +1.0 D arasinda ve silindirik kirma kusuru
<1.0 D olan olgular dahil edildi. Tim katiimcilar izometro-
pikti (sferik kirma kusuru ve sferik esdeger interokdler farki
<0.50 D).

Hari¢ tutulma kriterleri, gecirilmis okuler cerrahi veya okdler
hastalik, ambliyopi, sasilik veya okuler motilite bozuklugu,
akomodasyonu etkileyen hastaliklarin olmasi ve psikotrop-
lar, antihistaminikler ve benzodiazepinler gibi akomodatif
yaniti etkileyebilecek ilaglarin kullanimi idi.

Tum katilimeilara refraksiyon muayenesi, EIDGK deger-
lendirilmesi, yarikh lamba biyomikroskopisi, g6z ici basinci
Olclimu ve fundus degerlendirmesi dahil olmak tGzere tam bir
oftalmolojik muayene yapildi. Tim katilimcilardan testten 4
saat 6nce alkol, kafein veya nikotin tiketmemeleri istendi.

Okiiler Dominansin Belirlenmesi

Okuler dominansi belirlemek icin kart icinde delik testi (Dol-
man yontemi) uygulandi (17). Katilimcilardan ortasinda 3
cm’lik bir delik bulunan bir karti iki eli ile kol mesafesinde
tutmalari ve her iki g6zU acik olarak delikten 6 m uzakliktaki
bir hedefi gérmeleri istendi. Daha sonra, hangi géziin hedefi
sabitledigini belirlemek icin her bir g6z dénisumlu olarak
kapatildi. Secilen géz dominant g6z olarak kabul edildi.
Test, okuler dominansi dogrulamak icin her katihmcida en
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az Uc¢ kez tekrarlandi. Katimci net bir tercih belirtmediyse,
okller dominans ‘belirsiz’ olarak siniflandirildi ve ¢alisma-
dan cikarildi.

Objektif Akomodasyon Ol¢iimii

Objektif akomodasyon &lcimleri Hartmann-Shack abero-
metresi (IRX-3; Imagine Eyes, Orsay, Fransa) kullanila-
rak yapildi. Tum él¢tmler monokiler kosullar altinda elde
edildi. Bir g6z 6lcilurken diger gbz kapatildi. Uzak noktaya
karsilik gelen (0 D akomodatif uyaran) bir hedef pozisyo-
nu ile élcime baglandi. Katimcilara cihaz icindeki hede-
fe odaklanmalari ve hedefi her zaman mimkin oldugunca
netlestirmeye calismalari talimati verildi. Katilimci fiksasyon
hedefine odaklanirken, akomodatif uyaran otomatik olarak
degistirildi ve 10 saniye boyunca 5 D'ye tasindi. 0,5 D’lik
artiglarla 0,5 ila 5 D arasinda degisen akomodatif uyarana
verilen akomodatif yanitlar kaydedildi. Akomodatif yanitlar,
yakin uyaranla Olgilen sferik kirma kusuru ile uzak nok-
ta(0-D) arasindaki diyoptrik fark olarak alindi. Yanitin poz-
tif olmasi icin isaret ters gevrildi. Tim él¢gimler dogal pupil
boyutunda yapildi. Tim muayene ve 6lciimler ayni aragtir-
maci tarafindan ayni oda aydinlatmasi altinda yapild.

istatistiksel Analiz

istatistiksel analizler icin NCSS (Number Cruncher Statisti-
cal System) 2007 (Kaysville, Utah, USA) programi kullanil-
di. Galisma verileri degerlendirilirken tanimlayici istatistiksel
yOntemler (ortalama, standart sapma, medyan, birinci cey-
reklik (Q1), Gguncu ceyreklik (Q3), ceyrekler arasi aralik
(interquartile range, 1QR), frekans, yuzde, minimum, maksi-
mum) kullanildi. Nicel verilerin normal dagilima uygunlugu
Shapiro-Wilk testi ve grafiksel incelemeler kullanilarak test
edildi. Nitel verilerin kargilastiriimasinda Fisher’s exact test
kullanildi. Nicel degiskenler, normallige bagli olarak paired
samples t-test veya Wilcoxon’s signed-rank testi ile karsi-
lastirildi. Nicel degiskenler normal dagilm gdstermedigi igin

degiskenler arasi iligkilerin degerlendiriimesinde Spearman
korelasyon analizi kullanildi. istatistiksel anlamlilik p < 0,05
olarak kabul edildi.

BULGULAR

Calismaya 35 saglikh geng katilimer dahil edildi (22 kadin
ve 13 erkek). Katilimcilarin yas ortalamasi 31,49 + 4,22 (24-
38) idi. Yirmi yedi olguda (%77,1) sag g6z, 8 olguda (%22,9)
sol géz dominant idi (Tablo 1). Sag g6z dominanthg! agi-
sindan erkekler ve kadinlar arasinda anlamli fark yoktu
(p>0.05) (Tablo 2, Sekil 1).

Dominant ve dominant olmayan gozler arasinda sferik
kirma kusuru (dominant -0,18+0,42 D, dominant olmayan
-0,3+0,41 D, p=0,186), silindirik kirma kusuru (dominant

Tablo 1: Katilimcilarin demografik ve klinik 6zellikleri.

Min-maks Orttss
Yas 24-39 31,49 +4,22
n %

Cinsiyet

Kadin 22 62,9

Erkek 13 37,1
Dominant g6z

Sag 27 77,1

Sol 8 22,9

Tablo 2: Erkek ve kadin katiimcilarda okiler dominans iligkisi.

Sagn (%) Soln(%) Toplam n (%) p
Erkek 8 (61,5) 5 (38,5) 13 (100) 0,116
Kadin 19 (86,4) 3(13,6) 22 (100)

Fisher’s exact test

Kadin

%136

%86,4

m Sag goz = Sol goz

Erkek

m Saggoz = Sol goz

Sekil 1: Erkek ve kadin
katilimcilarda okuler
dominans dagilimi.
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-0,36+0,27) D, dominant olmayan -0,27+0,27 D, p=0,074)
ve sferik esdeger (dominant -0,36+0,46 D, dominant olma-
yan -0,44+0,45 D, p=0,939) acisindan anlaml bir fark yoktu
(p>0,05).

Dominant ve dominant olmayan gdzler arasinda 0,5 ila 5
D’lik akomodatif uyarana verilen akomodatif yanitta istatis-
tiksel olarak anlamli bir fark yoktu (p>0,05) (Tablo 3). Sag
ve sol gozler karsilastirildiginda, sag ve sol gézler arasinda
0,5 ila 5 D’lik akomodatif uyarana verilen akomodatif yanit-
ta istatistiksel olarak anlamh fark yoktu (p>0,05) (Tablo 4).
Ayrica, akomodatif uyaran derecesi ile dominant ve domi-
nant olmayan gdézin bu uyarana verdigi akomodatif yanit-
lari farki arasinda istatistiksel olarak anlamli bir iliski yoktu
(r=0,025, p=0,644).

TARTISMA

Bu calismada, saglikh izometropik deneklerde, dominant
ve dominant olmayan gdzlerin 0,5 ila 5 D arasinda degi-
sen akomodatif uyaranlara karsi akomodatif yanitlar kar-
silastiriimistir. Monokiler gérus kosullarinda dominant ve
dominant olmayan gdzlerin akomodatif yanitlan benzer
bulunmustur. Ayrica sag ve sol gozler arasinda da fark
bulunmamistir.

Sinirli sayida galisma, dominant ve dominant olmayan
gdzlerin akomodasyon fonksiyonunu karsilastirmistir. Ibi,
infra-red optometre kullandigi c¢alismasinda, dominant
olmayan gbze kiyasla dominant gbzde uzaktan yakina
uyumdan sonra miyopik kaymalari gdzlemlemigtir (18).
Aragtirmaci, dominant gézin tonik durumda oldugunu ve

Tablo 3: Dominant ve dominant olmayan gézlerde 0,5 ila 5,0 D arasinda degisen uyaranlara akomodatif yanitlar.

Akomodatif yanit, D

Akomodatif uyaran,

D Dominant Dominant olmayan Fark p*
Medyan (IQR) Medyan (IQR) Medyan (IQR)
0,5 0(0,15) 0(0,1) 0 (0,1) 0,249
1 0,1 (0,25) 1 (0,25) 0 (0,15) 0,620
1,5 0,2 (0,3) 0,2 (0,25) 0,05 (0,35) 0,560
2 0,3 (0,5) 0,35 (0,5) 0 (0,3) 0,798
2,5 0,45 (0,45) 0,5 (0,55) 0,05 (0,40) 0,452
3 0,6 (0,6) 0,7 (0,8) 0,1 (0,5) 0,670
3,5 0,9 (0,85) 0,9 (0,85) 0,1 (0,35) 0,377
4 0,9 (0,8) 1(0,9) 0 (0,6) 0,905
4,5 1,05 (1,0) 1,05 (1,2) 0 (0,55) 0,837
5 1,2 (0,9) 1,25 (1,05) 0,05 (0,6) 0,959
D: Diyoptri, IQR: interquartile range, *Wilcoxon signed-ranks test
Tablo 4: Sag ve sol gbzlerde 0,5 ila 5,0 D arasinda degisen uyaranlara akomodatif yanitlar.
. Akomodatif yanit, D
gkomodatlf uyaran, sag Sol Fark P’
Medyan (IQR) Medyan (IQR) Medyan (IQR)

0,5 0 (0,1) 0 (0,1) 0 (0,05) 0,984
1 0,1 (0,2) 0,1 (0,3) 0(0,2) 0,501
1,5 0,2 (0,3) 0,25 (0,25) 0 (0,3) 0,918
2 0,35 (0,5) 0,3 (0,5) 0(0,2) 0,753
25 0,45 (0,4) 0,5 (0,55) 0,05 (0,4) 0,872
3 0,6 (0,6) 0,7 (0,8) 0,1 (0,55) 0,706
3,5 0,8 (0,7) 0,9 (0,85) 0,1 (0,4) 0,281
4 0,95 (0,9) 0,95 (1,0) 0,2 (0,5) 0,168
4,5 1,1 (1,1) 1,0 (1,15) 0,1 (0,45) 0,119
5 1,25 (0,95) 1,15 (0,95) 0,15 (0,4) 0,082

D: Diyoptri, IQR: interquartile range, *Wilcoxon signed-ranks test
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binokuler goris esnasinda uzaktan yakina uyumda birin-
cil rolt oynadigini éne strmustir. Momeni ve ark. push-up
teknigi ile monokdler olarak degerlendirilen bir grup genc
emetropik erigskinde akomodasyon amplitiidinin dominant
g6zde dominant olmayan géze gére daha biyik oldugunu
bildirmislerdir (19). Vincent ve ark. open-field otorefraktor
kullanarak degerlendirdigi izometropik saglikli katilimcilarda
dominant ve dominant olmayan gézlerin monokduler goéris
kosullar altinda simetrik bir akomodasyon yaniti sergiledigi-
ni bildirmigtir. Binokuler gorus sirasinda ise dominant gézde
daha fazla akomodatif yanit gésterilmistir (20).

Bazi calismalar akomodasyon simetrisine odaklanmigtir.
Heron ve Winn tarafindan yapilan ¢alismada infra-red opto-
metre kullaniimis ve akomodasyon yanitlari ve tepki stre-
leri monokiiler ve binokiler gériiste gézler arasinda benzer
bulunmustur (21). Fisher ve ark. Hartinger coincidence
optometre kullanilarak degerlendirilen katilimcilarda istira-
hat tonik akomodasyon seviyeleri agisindan gézler arasin-
da yuksek derecede simetri bildirmistir (22).

Yukarida tartigilan ve celigkili sonuclar bildiren caligmalar
farkli deneysel tasarimlara sahiptir. Calismalarda akomo-
dasyon 6lcumu icin objektif olmayan yéntemler dahil (19)
pek cok farkli lgim yontemi kullaniimigtir (18,20-22). Ayri-
ca bazi arastirmacilar katilimcilart monokiler olarak (19-21)
degerlendirirken bazilari binokuler (18,22) olarak degerlen-
dirmistir. Calismamizda, bir Hartmann-Shack aberometresi
kullanilarak monokdler gérus kosullar altinda objektif ako-
modasyon yaniti degerlendirilmistir. Hartmann-Shack abe-
rometresi farkli akomodatif uyaranlara verilen akomodatif
yanitlar objektif olarak dlgmekle birlikte sadece monokdler
6lcimU mumkun kilmaktadir. Bu durum karsilastirma yap-
may! guclestirmektedir.

Monokuler kosullarda yapilan degerlendirmelerde dikkate
alinmasi gereken bir diger 6nemli konu ise otonom kontro-
Iin hemisferik lateralitesidir. Sag ve sol hemisferlerin asi-
metrik aktivasyonunun otonom sinir sistemini farkl sekilde
etkiledigi bilinmektedir. Hayvan ve insan ¢alismalari, sol
hemisferin 6ncelikle parasempatik aktiviteye aracilik etti-
gini ve sag hemisferin sempatik aktiviteye aracilik ettigini
gbstermektedir (12,23). Burtis ve ark. pupil dilatasyonunun
sol goézle bakildiginda sag gdze kiyasla énemli 6lcide daha
fazla oldugunu bildirmigtir. Arastirmacilar, pupil dilatasyo-
nundaki bu farkliliklari sol monokdler goéris ile indiklenen
sag hemisfer aracili sempatik aktivitenin nispeten daha fazla
olmasi ile iligkilendirmistir (12). Sol g6z kapatildiginda, sag
g6zden gelen girdilerin cogunun alindigi sol hemisfer uya-
rilir. Bu, diger géze kiyasla artmis parasempatik aktivasyon
ve artmis akomodatif yanit ile sonuglanabilir. Calismamizda
sag ve sol gbziin akomodatif yanitlari da karsilastiriimistir.
Sag ve sol gozler arasinda farkli akomodatif uyaranlara
verilen akomodatif yanitta istatistiksel olarak anlaml bir fark
olmadigi bulunmustur.

Calismamizda literatiirle uyumlu olarak olgularin %77,1’inde
sag goz, %22,9'unda sol g6z dominanthigi vardi. Literatur-
deki cesitli calismalarda sag g6z dominanthgr %57,4 ile
%80 arasinda degismektedir (8-11,19,24). Dominant g6z
acisindan cinsiyete dayali farkliliklar calismalar arasin-
da degiskenlik gostermistir. Bazi ¢calismalarda erkeklerde
kadinlara gére daha fazla sag g6z dominanthigi bildirilmigtir
(9,24). Ancak bizim ¢alismamizda oldugu gibi bazi yazarlar
sag g6z dominanthgi agisindan kadin ve erkekler arasinda
anlamli bir fark olmadigini bildirmiglerdir (10,11).

Katilimer sayisinin nispeten az olmasi ve tek bir okuler
dominans testinin kullaniimasi ¢alismamizin kisithliklaridir.
Okuler dominansi belirlemek igin farkl testler mevcuttur.
Klinik olarak en sik kullanilan yéntem olan kart iginde delik
testini gdzler arasinda tercih yapmaya zorlamasi agisindan
en etkili oldugu i¢in sectik (17). Ayrica dlgimleri monokdler
gorus kosullar altinda gergeklestirdik. Farkli deney diize-
nekleri ile hem monokdler hem de binokuler géris kosulla-
rinda yapilan élcimler daha aydinlatici olabilir.

Sonug olarak ¢alismamizda, geng, saghkl izometropik kati-
limcilarin dominant ve dominant olmayan goézlerinin ako-
modasyon yanitlarinin monokuler gérus kosullarr altinda
benzer oldugu bulunmustur. Sag ve sol g6z arasinda da
fark bulunmamistir. Akomodasyonda okiiler dominans ve
lateralitenin rolini anlamak icin daha genis hasta populas-
yonunda farkli deney diizenekleri ile hem monokiler hem
de binokuler gériis kosullarindaki objektif élgctimleri iceren
calismalara ihtiyac vardir.
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Fikir, calismayi kurgulama, veri toplama ve analiz, makale yazimi:
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Goktug Demirci Aim: Vitiligo is a chronic skin disease and considered to be an autoimmune, neural, and autocytotoxic
E-mail pathophysiology in which mainly the melanocytes in the epidermis are focused and destroyed.
gdemirci@medipol.edu.tr Therefore, alterations in the choroid and retinal pigment epithelium are expected, and there are very

few publications using modern technology in research of this subject.

This study aimed to examine the optic disc, retinal nerve fiber layer (RNFL), and choroidal thickness
in patients with vitiligo by spectral-domain optical coherence tomography (SD-OCT) as a prospective
observational study.

Material and Methods: This single-center prospective cross-sectional study included 40 eyes of 40
patients with vitiligo and 42 eyes of 42 healthy individuals. The RNFL thickness, choroidal thickness,
and optic disc parameters (rim area, disc area, and cup volume) were compared between the two
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Amag: Vitiligo, kronik bir deri hastaligidir ve esas olarak epidermisteki melanositlerin hedef alindigi ve
yok edildigi otoimmuin, néral ve otositotoksik bir patofizyoloji olarak kabul edilir. Bu nedenle koroidde ve
retina pigment epitelinde degisiklikler beklenir ve bu konuda modern teknolojiyi kullanan ¢ok az yayin

mevcuttur.

Bu calismada, prospektif - gbzlemsel bir ¢alisma olarak vitiligolu hastalarda optik disk, retina sinir lifi
H?ii:zi(zlrek(i‘sohnf:;i?kftributinn— tabakasi (RSLT) ve koroid kalinhginin spektral alan optik koherens tomografi (SD-OKT) ile incelenmesi
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Choroidal Melanocytes and Thickness in Vitiligo

Gerec ve Yontemler: Bu calismada vitiligolu hastalarda optik disk, retina sinir lifi tabakasi (RSLT) ve koroid kalinliginin spektral alan optik
koherens tomografi (SD-OKT) ile incelenmesi prospektif gézlemsel bu calisma amaclandi. Bu tek merkezli prospektif kesitsel calismaya
vitiligolu 40 hastanin 40 g6zl ve 42 saglikli bireyin 42 g6zi dahil edildi. RSLT kalinhgi, koroid kalinigi ve optik disk parametreleri (rim alani,
disk alani ve cup hacmi) iki grup arasinda karsilastirildi.

Bulgular: Calismaya vitiligo grubunda 21 kadin ve 19 erkek, kontrol grubunda 21 kadin ve 21 erkek; iki grup arasinda cinsiyet dagilimi agi-
sindan fark bulunmadi (p=0,836). Vitiligo ve kontrol gruplarinda benzer optik disk parametreleri, RSLT ve koroid kalinliklari; yani bahsedilen
parametrelerdeki farkliliklar istatistiksel olarak farkli degildi (timu icin p>0.05).

Sonug: Vitiligo hastalarinin optik disk parametreleri, RSLT ve koroid kalinliklari saglikl bireylerden farkli degildi. Bilinmeyen bir patogeneze

baglh olarak, koroid bélgesindeki melanositlerin vitiligoda kendini telafi edici mekanizmalari olabilir.

Anahtar Sozciikler: Koroid, OCT, Retina, Vitiligo

INTRODUCTION

Vitiligo is a chronic skin disease and considered to be an
autoimmune, neural, and autocytotoxic pathophysiology in
which mainly the melanocytes in the epidermis are focused
and destroyed. Both genders are equally affected. It could
arise at any age, but 70% of patients are under 30 years of

age (1).

Many studies have proven that the loss of melanocytes in
vitiligo patients is not restricted to the skin (2-4). In 1983,
as first time Albert et al. showed the vitiligo disease also
affects retina with hypopigmentation since then eyebrows,
eyelashes, iris, ciliary body, and choroid is even thought
to be affected (2). Hypopigmentation of iris, lens changes,
hypopigmentation in retinal pigment epithelium (RPE), uvei-
tis can also be seen in vitiligo patients (3,4). The stroma lay-
er of the choroid is very rich in melanocytes (5). Therefore,
alterations in the choroid and retinal pigment epithelium are
expected, and there are very few publications using modern
technology in research of this subject (2,6,7).

This study aimed to examine the optic disc, retinal nerve
fiber layer (RNFL), and choroidal thickness in patients with
vitiligo by spectral-domain optical coherence tomography
(SD-OCT).

MATERIAL and METHODS

The study approved by the Istanbul Medipol University
Ethics Committee with the protocol number 10840098-
604.01.01.E5435- 14.04.2016. The study was conduct-
ed by the tenets of the Declaration of Helsinki and written
informed consent was obtained from all the participants pri-
or to study initiation. Forty eyes of 40 patients with vitiligo
(group 1) and 42 eyes of 42 healthy individuals (group 2)
were included in this single-center, cross-sectional obser-
vational study. All SD-OCT measurements were performed
in both eyes. Because no statistical difference was detected
between the two eyes, data of 1 eye were selected random-
ly. Patients in group 1 were newly diagnosed with vitiligo by
a dermatology specialist. Vitiligo was diagnosed by the der-
matologist based on depigmentation of skin and enhanced

fluorescence in skin lesions underneath Wood light. The
patients were not classified as periorbital, all the patients
with vitiligo are included in the study. Subjects with a his-
tory of smoking, current or recent use of drugs that could
affect choroidal thickness, active ocular infection or allergy,
ocular surface scarring, previous ocular surgery, hyperten-
sion, known atherosclerotic disease, pregnancy, macular
degenerations, choroidal pathology, glaucoma, high refrac-
tive error (patients with more than + 6 and —6 diopters),
best-corrected visual acuity below 20/25, or patients with a
systemic other disease were excluded. Healthy control sub-
jects were routine checkup patients.

They were also examined by a dermatology specialist to
exclude vitiligo or any other dermatological disorders.

The Cirrus HD-OCT was used in all subjects’ examination.
The optic disc cube 200x200 algorithm was used after pupil
dilatation. Both eyes of each subject were scanned three
times. All scans were obtained in the same session, and the
time interval among the scans was within 5 to 10 seconds.
The following optic disc parameters were analyzed: Rim
area (RA), disc area (DA), and cup volume (CV).

The RNFL measurements were obtained by the RNFL algo-
rithm within the three-dimensional data cube. The optic disc
center was found by plotting the central dark point in the
RPE. The 512 A-scans of 2-dimensional data were obtained
by processing a circle of data with a radius of 1.73 mm from
the central dark point via bilinear interpolation and smooth-
ing. The RNFL thickness map was created by measuring
the average of these A-scans. The following parameters
were analyzed: Thickness central subfield (TCB), volume
cube (VC), and thickness average cube (TAC).

From this HD raster scan, two independent graders (G.D.,
C.T.) manually measured choroidal thickness using soft-
ware calipers (Figure 1). The foveal center was confirmed
by comparing the orientation of the HD scan to the 5-line
raster OCT scan. The subfoveal choroidal thickness (SFCT)
was defined as the vertical perpendicular distance from the
hyper-reflective line of Bruch’s membrane to the innermost
hyper-reflective line of the choroido-scleral interface. The
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measurements were obtained at the fovea and 500 ym
nasal and temporal to the fovea. The mean SFCT was cal-
culated by taking the average of these three values.

The exclusion criteria for the HD-OCT scans were: The sig-
nal strength lower than six, saccades in the enface image,
scans in which the line-scanning laser ophthalmoscope
image did not have sharp uniform focus nor had poor centra-
tion, non-uniform illumination, or vitreous or media artifacts.

Statistical analysis was performed using SPSS 22.0 soft-
ware package. The normality of the distribution of each of
the parameters was checked using the Kolmogorov-Smirnov
normality test. The variables were normally distributed. The
student t-test was used to compare the parameters between
the two groups. Categorical variables (such as gender dis-

High Definition Images: HD 5 Line Raster

Scan Angle: 0° Spacing:  0.26 mm Length: 6 mm

Figure 1: Choroidal thickness OCT image measurement
method.

tribution) were compared by Chi-square test. The statistical
significance value was accepted as p < 0.05.

RESULTS

This study included 40 eyes of 40 patients with vitiligo and
42 eyes of 42 controls. The mean age was 39+15 years
in the vitiligo group and 32+14 years in the control group
(p=0.167). There were 21 females and 19 males in the vitili-
go group, and 21 females and 21 males in the control group;
no difference was found in gender distribution between the
two groups (p=0.836). There was no statistical difference
between the study and control groups in terms of intraocu-
lar pressure, axial length, visual acuity, and refraction error
measurement. Table 1 presents the demographic and clini-
cal data of the participants.

Vitiligo and control groups had also similar optic nerve head
parameters, and RNFL measurements (Figures 2-4). The
optic disc parameters (rim area, cup volume, and disc area)
were 1.3+0.2 mm? and 1.3+0.2 mm?(p=0.491); 0.1+0.1 mm3
and 0.1+0.1 mm? (p=0.370); 1.6+0.1 mm? and 1.7+0.2 mm?
(p=0.457) in the vitiligo group and control group, respective-
ly. The average RNFL thickness (92+8 pym vs 9749 pm),
the central subfield thickness (252+22 ym vs 254+13 um),
the volume cube (10.2+0.5 mm3vs 10.3+x0.4 mm?), and the
average cube thickness (282+14 mm?3vs 286+12 mm?) were
similar between the vitiligo and control groups (p=0.146,

Optic Disc Parameters

- ——

Rim Area

Disc Area

Cup Volume

W Vitiligo Group ™ Control Group

Figure 2: Comparison of rim area, cup volume, disc area.

Table 1: The demographic and clinical data of the study and control groups.

Study Group (n=40 eyes) Control Group (n=42 eyes) p-value
Age (years) 39+15 32+14 0.167*
Gender (F/M) 21119 21/21 0.836¢
IOP (mmHg) 16.52+2.83 16.76 +2.07 0.562*
Axial length (mm) 23.47 +1.04 23.38 +1.12 0.321*
BCVA (Log MAR) 0.08 +0.22 0.06 +0.40 0.845*
Refractive error (D) (SE) -0.37+1.00 -0.25 +0.92 0.702*

F/M: Female/male, IOP: Intraocular Pressure, BCVA: Best-corrected visual acuity, D: Diopter, SE: Spheric equilavant

*Student t-test. FChi-square test
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p=0.682, p=0.499, and p=0.488; respectively). There was
also no significant difference in choroidal thickness between
the two groups (290467 pm in vitiligo group, 290+25 ym in
control group; p=0.994). Table 2 shows the outcome meas-
urements.

DISCUSSION

The most common ocular pathology seen in approximately
30 to 40 percent of vitiligo patients is in the retinal pigment
epithelium (RPE) and choroidal layer. Albert et al. showed

RNFL Measurements

350
300

250
200
150
100
50 . .
—

Average RNFL Thickness Central Volume Cube Thickness Average
thickness Subfield Cube

W vitiligo Group ™ Control Group

Choroidal Thickness

400
350
300
250
200
150

100

Control Group

Vitiligo Group

Figure 3: Comparison of average RNFL, thickness center
subfield, volume cube, thickness average cube.

Figure 4: Comparison of vitiligo and study groups choroidal
thickness.

Table 2: Optic nerve and RNFL parameters, and choroid thicknesses between two groups.

Parameters Vitiligo Group (n=40 eyes) Control Group (n=42 eyes) p-value*
Optic Disc
Rim Area (mm?2)
Mean + SD 1.3+0.2 1.3+0.2 0.491
Range (1-1.9) (0.9-2.1)
Cup Volume (mmd)
Mean + SD 0.1+0.1 0.1+0.1 0.370
Range (0-0.3) (0-0.6)
Disc Area (mm2)
Mean + SD 1.6+0.1 1.7+0.2 0.457
Range (1.4-2) (1.4-2.5)
RNFL
Average RNFL thickness (um)
Mean + SD 9218 9719 0.146
Range (79-109) (81-114)
Thickness Central Subfield (um)
Mean + SD 252422 254+13 0.682
Range (214-292) (232-276)
Volume Cube (mm?)
Mean + SD 10.2+0.5 10.3+0.4 0.499
Range (9.3-11) (9.5-11)
Thickness Average Cube (mm3)
Mean + SD 284+14 286+12 0.488
Range (256-306) (264-305)
Choroid
Choroidal Thickness (um)
Mean + SD 290467 290+25 0.994
Range (128-390) (240-327)

RNFL: Retinal nerve fiber layer

* Student-t test
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that 27% of vitiligo patients had RPE hypopigmentation,
and one patient had advanced retinitis pigmentosa-like pat-
tern (2). Conversely, llhan et al. showed that RPE was not
affected (6). Wagoner et al. demonstrated a strong pres-
ence of vitiligo with uveitis (8). Nordlund et al. showed that
vitiligo and uveitis co-occurrence were more than presumed
and suggested that the same immunological mechanism in
the skin and skin destroyed pigment cells (9).

Albert et al. showed %5 uveitis cases in vitiligo patients
(10). In the SD-OCT and mfERG study, Aydin et al. showed
that photoreceptor segments were preserved in SD-OCT
and central retinal function loss detected in mfERG (11).

The function of extracutaneous melanocytes has been an
exciting topic for researchers. Currently, we know melano-
cytes produce melanin pigments and store them in mela-
nosomes, so the skin is protected from ultraviolet radiation
damage. The primary question is what melanocyte does at
extracutaneous locations, such as the inner ear, heart, and
leptomeninges, which are self sun-protective areas (12).
This situation leads us to think if the melanocytes have oth-
er functions besides avoiding the intraocular reflections of
the light (5).

In human beings, melanocytes originate from the optic cup
and the neural crest. The choroidal stroma contains a large
number of melanocytes, which are neural crest-derived cells
that migrate during eye development (13). The choroid, the
most vascularized eye structure, has approximately seventy
percent of the total eye blood flow (14). Melanocytes sur-
round the choroidal blood vessels. Shibuya et al. reported
melanocytes play an essential role at morphogenesis and/
or upkeep of the normal choroidal vasculature (15). They
observed normal RPE but a thinner choroidal layer second-
ary to lack of melanocytes in melanocyte-deficient Mitfm-ow/
Mitf™-** mutant mice. Also, they found Mitf™-**/Mitf™*¥ mice
eye had narrower vascular layers than those of wild-type
mice eyes. Interestingly, when they performed an animal
model using albino mice, they reported larger blood vessels
than the control group in choroidal vasculature. Adini et al.
found high amounts of fibromodulin and monocyte chemo-
tactic protein-1 in albino mice (16). Those two factors play
a vital role in choroidal angiogenesis. Shibuya et al. con-
cluded the presence or absence of melanocytes might have
different effects on choroidal vasculature (15).

When the lesional skin of a vitiligo patient examined histolog-
ically and immunohistochemically, mostly no melanocytes
are observed, however infrequently melanocytes might
be seen (17). The underlying pathology of melanocytes
destruction in vitiligo remains unclear, although several the-
ories are suggested (18,19). When it comes to vitiligo clas-
sification, we see the term ‘vitiligo’ is an umbrella, including
different pathogenic mechanisms causing the same clinical
presentation. There are also unanswered questions about
vitiligo assessment and treatment interventions (20).

In the literature, many papers are published about choroi-
dal thickening in several systemic diseases affecting the
eye vasculature, but the effect of vitiligo on choroid has not
been investigated sufficiently. Ornek N et al. have inves-
tigated possible alterations in RNFL thickness in vitiligo
patients and found no effect in RNFL thickness in vitiligo
patients (21). On the other hand Aydin et al. found a poten-
tial loss of central retinal function with multifocal ERG in vit-
iligo patients but observed that the photoreceptor segment
was preserved in OCT (11). They mentioned that patients
with vitiligo may have potential changes in central retinal
functions even if they have normal OCT findings and fundus
appearance. Demirkan et al. showed that in vitiligo patients,
the choroidal thickness of the optic nerve and surrounding
area was significantly thinner in all regions except the optic
nerve and its surrounding area compared to those in healthy
subjects (7). Similar to that Oncil H. et al. have shown that
the choroidal thickness of vitiligo patients was found out to
be thinner compared to the control group (22).

Conversely, we did not find any difference in RNFL thick-
ness, choroidal thickness, and optic disc parameters (rim
area, disc area, and cup volume) between the vitiligo group
and the control group. We hypothesize the controversies
between the studies by Demirkan et al., Oncil H. et al.
and our study might depend on the heterogenecity of vit-
iligo disease itself (7,22). Also, we included patients with
vitiligo who were newly diagnosed. It’s possible by the time
melanocyte loss progress and vitiligo affects choroidal mel-
anocytes. Another possibility is that even if the choroidal
melanocytes were affected, some vitiligo patients might
have compensated mechanisms to increase fibromodulin
and monocyte chemotactic protein-1 to maintain the normal
choroidal vasculature. One of the limitations of this study
may be the sample size because sample size calculation
was not done but according to our previous studies the
sample size is enough to have opinion about the real world
effect of vitiligo on choroidal melanocytes. The other limi-
tation of this study may be the patients were not classified
as periorbital, all the patients with vitiligo are included in
the study. However, because vitiligo is a systemic disease
involving all of the body we do not think that this limitation
has an effect on the results.

In this study vitiligo patients’ optic disc parameters, RNFL
and choroidal thicknesses did not differ from those in
healthy individuals. Based on unknown pathogenesis, the
melanocytes at the choroidal region may have compensa-
tory mechanisms in vitiligo. Longitudinal studies with more
distinct methodology may also show whether the results
hold true for distributions of the dependent and explanato-
ry variables other than the ones explored here, especially
genome-based selections, might be more informative about
the relation between vitiligo disease and choroidal structure.
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Corresponding Author ABSTRACT

Omercan Topaloglu Aim: We present an interesting case of papillary thyroid cancer co-existent with hypopituitarism.
E-mail Case: Fortysix-year-old female was applied with a complaint of painful palpabl lump in the right side
drhomercan@hotmail.com of the neck, difficulty swallowing, cough and dyspnea. The patient was diagnosed with type 2 diabetes

mellitus 8 years ago, underwent craniotomy for nonfunctioning pituitary adenoma 15 years ago, and
received gamma knife 10 years ago. She had been taking insulin glargine and lispro, prednisolone, and
levothyroxine (LT4). Physical examination was unremarkable. Pituitary MRI revealed partial empty sella.
A solid nodule of 33x27x30 mm with irregular borders and containing microcalcifications in the right
thyroid lobe was detected on sonography. Fine needle aspiration cytology revealed “strongly suspicious
features for malignancy”. Papillary thyroid carcinoma (PTC) was detected after right lobectomy and
then complementary thyroidectomy. Follow-up sonography performed 14 months later than radioactive
Received iodine (RAI) showed an avascular solid area of 30x14x15 mm in the right. We decided to monitor free
20.08.2022 thyroxine (fT4), thyroglobulin and anti-thyroglobulin levels. LT4 dose was adjusted to keep T4 level
closer to the upper limit of normal. No complications or recurrences were detected.

Revision
28.08.2022 Conclusion: Studies on the follow-up of PTC cases with hypopituitarism are limited. We performed RAI
Accepted after total thyroidectomy, and treated the patient with LT4 by adjusting fT4 level.
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Amag: Papiller tiroid kanserinin hipopituitarizm ile birlikte gorildigu ilging bir olgu sunuyoruz.

Olgu: Kirkalti yasinda kadin hasta boyun sag kisminda ele gelen agrnh sertlik, yutkunma gugligu,
Okstruk ve bogaz agrisi sikayeti ile bagvurdu. Hastanin 8 yildir tip 2 diyabet tanisi mevcuttu, 15 yil énce
nonfonksiyone hipofiz adenomu sebebiyle kraniyotomi, 10 yil énce gamma knife alma ¢yklisi mevcuttu.
Hasta insulin glarjin ve lispro, prednizolon, levotirosin (LT4) kullanmaktaydi. Fizik bakisinda énemli bir
This workis licensed by Ozellik bulunmadi. Hipofiz MR géruntiulemede parsiyel “empty sella” izlendi. Tiroid sonografisinde sag
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Co-Existence of Papillary Thyroid Cancer with Hypopituitarism

lob orta kesimde 33x27x30 mm, diizensiz sinirli, mikrokalsifikasyon iceren solid nodiil izlendi. ince igne aspirasyon sitolojisinde “malignite
yéniinden kuvvetli siipheli yaymalar” saptandi. Oncelikle sag lobektomi, sonrasinda tamamlayici tiroidektomi uygulanan hastanin patolojik
analizinde papiller tiroid kanseri (PTK) saptandi. Postoperatif radyoaktif iyot (RAI) tedavisinden 14 ay sonra kontrol sonografisinde sag tiroid
lojunda 30x14x15mm vaskularitesi kodlanmayan solid alan izlendi. Serbest T4 (sT4), tiroglobulin ve anti-tiroglobulin diizeylerini takip etmeye

karar verdik. Komplikasyon veya niks izlenmedi.

Sonug: Hipofiz yetmezliginde PTK takibi ile ilgili calismalar kisithdir. Biz total tiroidektomi sonrasinda RAI uyguladik ve sT4 diizeyine gére

LT4 tedavisi verdik.

Anahtar Sozciikler: Tiroid kanseri, Hipofiz yetmezligi, Hipofiz, Tiroid, Hipopituitarizm

INTRODUCTION

Papillary thyroid carcinoma (PTC) accounts for 85% of
well-differentiated thyroid malignancies (1). Most PTCs are
identified in the early stages and have an excellent prog-
nosis (2,3). For patients at high risk for recurrence, bilat-
eral surgery allows administration of radioiodine (RAI) for
remnant ablation (4,5). Serum Tg is a sensitive marker of
residual/recurrent thyroid cancer after ablation of the post-
surgical residual thyroid tissue. Because the vast majority of
PTC recurrences are in cervical lymph nodes, neck sonog-
raphy, together with serum Tg and anti-thyroglobulin (anti-
Tg) measurements, should be performed about 6 months
after thyroid ablation in a patient followed-up with levothy-
roxine (LT4) suppression. Little has been known regarding
the follow-up of the cases with PTC co-existent with hypop-
ituitarism. We present follow-up a case of PTC co-existent
with hypopituitarism.

CASE REPORT

A 46-year-old-female patient presented to our clinic with a
complaint of palpabl painful lump in right side of the neck in
October 2018. She had a diagnosis of type 2 diabetes melli-
tus for 8 years. The patient underwent pterional craniotomy
surgery due to nonfunctioning pituitary adenoma in 2003
and received gamma knife treatment in 2008. The patient
then developed visual loss in the left eye due to left optic
atrophy, and also hypopituitarism. She had been taking
insulin glargine 1x40 unit/day, insulin lispro 3x16 unit/day,
prednisolone 1x5 mg/day and LT4 25 mcg/day. On physical
examination, blood pressure was 140/80 mmHg, heart rate
75 beat/min, respiratory rate 20/min, SPO, 98%, tempera-
ture 36° C, height was 165cm and weight was 75kg, body
mass index was 27.55. System examinations were unre-
markable. Neck examination revealed nodular goiter. EKG
showed normal sinus rhythm.

In laboratory analysis, TSH was 0.691 mIU/L, fT4 0.957 ng/
dL, free trilodothyronine (fT3) 2.47 pg/mL, anti-Tg negative.
Other baseline laboratory findings were demonstrated in
Table 1. On thyroid sonography, a solid nodule of 33x27x30
mm with irregular borders and containing microcalcifi-
cations in the central part of the right lobe was detected.

Strongly suspicious features for malignancy were detected
on fine needle aspiration cytology of the nodule. We then
referred the patient for thyroidectomy under glucocorticoid
protection in November 2018. Pathological analyses were
as followings: A thyroid lobectomy material containing a
right lobe measuring 4.8x3.6x2.8 cm. A solid nodule with
a size of 2.3x2.2x1.6 cm, partially uniformly limited, dirty
cream color was observed, located on the upper surface
with a mark on the sections. The tumor was located in the
upper right lobe and had a diameter of 2.3 cm. There were
no capsules around the tumor. The tumor had infiltrated
into the thyroid tissue and perithyroid tissue. There was no
tumor on the surgical border, but the tumor was closer than
0.1cm to the surgical border. There was no perineural and
lymphovascular invasion around the tumor. A positive reac-
tion was observed in tumor cells with CK19, HBME1 and no
reaction was observed with CD56. Diagnosis was PTC (Fig-
ure 1). Because the patient had bilateral multicentric tumor
and the resected tumor was closer than 0.1cm to the sur-
gical border, we decided in multidisciplinary thyroid council
to proceed with total thyroidectomy. The patient was then
referred for a complementary total thyroidectomy in Novem-
ber 2018. Pathology results of the left lobe came back as
classical subtype papillary thyroid microcarcinoma. The
tumor had a diameter of 0.2 cm and it was properly limited
and encapsulated. There was no tumor at the thyroid surgi-
cal border, but the tumor was located 0.2 cm away from the
surgical border. There was no perineural and lymphovas-
cular invasion around the tumor. LT4 was continued after
complementary thyroidectomy. RAI ablation was decided
based on multidisciplinary thyroid council. We cessated LT4
for 3 weeks before RAI, but TSH was elevated just to 5.56
mUI/L probably due to central hypothyroidism. We could not
attain recombinant human TSH (rhTSH) before RAI abla-
tion. The patient underwent RAI ablation with 100 mCi oral
8] in April 2019, 5 months after second surgery. 24" hour
radiation dose was <30 microsievert/hour. Whole body scan
after 3"l showed accumulations of activity on residual tis-
sue of varying intensity in the middle or even in two foci on
the sternal notch in the neck region. We followed up with
the patient every 3 months with LT4 dose of 150 mcg/day
prescribed after RAI ablation. In the next follow-up in July
2019, laboratory analysis showed TSH<0.01 mUI/L, fT4 2
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ng/dL, fT3 3.66 pg/mL, Tg 0.32 ng/dL, and anti-Tg negative.
Thyroid sonography showed that bilateral parotid and sub-
mandibular glands had a normal sonographic appearance,
the thyroid gland was enlarged, and a non-bloody homo-
geneous solidified appearance with a size of 35x17x16
mm was observed in the right thyroid bed. The finding was
considered as a collection of liquids with a dense content.
Thyroid residual tissue could not be ruled out. Also, a small
number of reactive lymph nodes were observed in the
bilateral submandibular area and the upper-middle jugular
chain (the largest of which was 15x6 mm in size in the right
submandibular region). We then decided to continue the
treatment and follow-up with thyroid sonography and LT4
treatment. We adjusted LT4 dosage based on the T4 level
in the patient because she has hypopituitarism. We tried to
keep the fT4 in the upper range of normal limits. TSH was
already suppressed due to hypopituitarism (Figure 2).

Table 1: Laboratory parameters during the follow-up.

In our last follow up in January 2022, 37 months after sur-
gery, 22x14mm hypoechoic avascular lesion in the right
lobe and another 28x12mm hypoechoic avascular lesion in
the right lobe was detected in thyroid sonography (Figure
3). FNA was not performed because we thought the lesions
to be postoperative soft tissue-fluid collection. Pituitary
magnetic resonance imaging (MRI) performed in November
2021 revealed partial empty sella and 21x17x15 mm heter-
ogeneous contrast enhancing mass, diffusely surrounding
the left optic nerve and filling the left internal carotid artery
(ICA) cavernous segment which is considered to be recur-
rence/residue (Figure 4).

Written informed consent was obtained from the patient for
publication of this case report and any accompanying imag-
es.

Parameters Preoperative 3rd month 6th month 12th month Reference range
TSH (mIU/L) 0.59 5.56 <0.01 0.001 0.27-4.2
fT4 (ng/dL) 0.97 3.78 2.24 1.61 0.93-1.7
FfT3 (ng/dL) 2.53 3.2 3.48 3.04 2-4.4
Tg (ng/dL) S 0.32 0.37 0.26 3.68-64.15
Anti-Tg (IU/mL) - neg neg neg 0-150
Total Cortisol (ug/dL) 1.78 2.74 4.98 1.69 ,f ﬁ?ﬁé“(gg::;“ogg)
Prolactin (ng/mL) 3.68 3.4 3.6 2.9 4.79 - 23.3
Mid-Follicular Phase: 3.5-12.5
FSH (miU/mL) 6.42 5.2 55 5.89 i d'\l’ﬂfecg'lcl'fﬁ:s';?f_’7'7
Postmenopause: 16.8-134.8
Follicular Phase: 2.4-12.6
LH (mIU/mL) 1.71 2.69 2.92 218 l\%f’ﬁtt‘;yl i?;ssj: 11‘_1'1'?4
Postmenopause: 7.7-59
ACTH (pg/mL) 32.8 0-46
Growth hormone (ng/mL) 2.66 <8
midfolicular phase 12.5-166
Estradiol (pg/mL) <20 <5 13 <5 pr{i}ﬁ‘l’l:‘tleoghzt:gis ‘:,’3'_ ‘:14198
postmenopause 5-54.7
follicular stage: 0.2-1.5
Progesterone (ng/mL) <0.05 <0.05 <0.05 <0.05 luteal stage: 1.7-27
postmenopausal: 0.1-0.8
HbA1C (%) 8.6 7.4 8.4 8.4 4-5.9
FBG (mg/dL) 193 164 256 194

fT4: Free T4, fT3: Free T3, Tg: Thyroglobulin, Anti-Tg: Anti-thyroglobulin, FSH: Follicule stimulating hormone, LH: Luteinizing hormone,

ACTH: Adrenocorticotropic hormone, FBG: Fasting blood glucose
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Figure 1: (Panels A-D) Histopathology of PTC at diagnosis: A) True papillae with fibrovascular cores with multipl branching (H&E,
x200); B) A nuclear pseudoinclusion marked with white arrow, also chromatin clearing (Orphan Annie nuclei) and coffee bean nuclei
changes are seen around (H&E, x400); C) Diffuse membranous and cytoplasmic staining in PTC (CK19, BSA, x200); D) Basolateral
membranous staining with HBME1 in PTC (HBME1, BSA, x200).
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Figure 2: Temporary changes in TSH, fT4, anti-Tg, Tg levels.
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Figure 3: Panels (A-D) A) 22x14mm hypoechoic avascular lesion in right lobe similar to prior sonography images. B) 28x12mm
hypoechoic avascular lesion in the right lobe. C) Longitudinal imaging of the lesions in the right lobe. D) No residue was detected
in left lobe.

Figure 4: A) MRI image (T1-weighted 21x17x15mm heterogeneous contrast enhancing mass, diffusely surrounding the left optic
nerve and filling the left ICA cavernous segment which is considered to be recurrence/residue. B) MRl image (T1-contrast enhanced
heterogeneous contrast enhancement in the mass. C) MRl image (T2-weighted Empty sella in the right part of the pituitary gland.
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DISCUSSION

We report clinical follow-up of a patient with PTC co-existent
with hypopituitarism. Our patient had preexisting pituitary
insufficiency. To our knowledge, there have only been cas-
es of thyroid cancer and hypopituitarism due to metastasis
to pituitary gland or concomitant pituitary tumor.

In a case report by Vianello et al. (6) a 61-year-old wom-
an presenting with visual field deficits and pain to the right
orbit was found on MRI to have a large mass involving the
pituitary gland. A transnasal biopsy confirmed metastatic
follicular thyroid carcinoma. Anterior pituitary function tests
showed hypopituitarism. There was no adrenocorticotropic
hormone (ACTH) and cortisol response, or TSH response,
after corticotropin-releasing hormone and TSH-releasing
hormone administration, respectively. They used rhTSH
as preparation for a series of RAIl treatment and achieved
a decrease in serum Tg levels accompanied by substan-
tial clinical improvement. Despite the fact that our patient
was in the low risk group according to ATA(4) guidelines, in
multidisciplinary thyroid council we decided to proceed with
complementary resection due to tumor being closer than
0.1 cm to the surgical border. We continued the treatment
with RAI after complementary thyroidectomy but could not
obtain rhTSH in our country. Since waiting for TSH to rise
after LT4 reduction was not an option due to central hypo-
pituitarism, RAI might have been ineffective in our patient.

In another case report by Gut et al. (7), a 71-year-old
patient with PTC, after thyroidectomy and subsequent abla-
tive ®'l treatment was tested for TSH stimulation. Despite
the 4-week LT4 withdrawal, TSH stimulation could not be
achieved. There was no TSH response in the thyrotro-
pin-releasing hormone(TRH) stimulation test, and reduced
serum levels of FSH and LH, normal levels of ACTH and
growth hormone (GH), and elevated level of prolactin(PRL)
(1026 plU/ml). Pituitary MRI confirmed the presence of a
34x18x16 mm tumor, growing into the sella turcica and infil-
trating both cavernous sinuses. Control tests were done
with the use of exogenous stimulation by rhTSH giving two
doses of rhTSH, each one 0.9 mg, at an interval of 24 hours.
Whole-body scintigraphy showed no pathological tracer
accumulation foci, with low concentrations of Tg and anti-
Tg. Much like our patient, lack of TSH stimulation was due
to partial hypopituitarism caused by tumor of the pituitary
gland. After total thyroidectomy due to differentiated thyroid
cancer, the next step of the treatment is mostly treatment
by RAI. TSH stimulation is needed to increase the uptake
and accumulation of the isotope in the tumor. That is why
3—4 weeks of LT4 withdrawal is planned before the thera-
py. Since our patient had preexisting hypopituitarism, there
was no TSH stimulation. We tried to perform an effective
follow-up by keeping the fT4 level close to the upper range
of normal limits in our patient.

Kuo et al. (8) reported a case of advanced PTC with pitu-
itary ACTH-secreting tumor. A 58-year-old male patient

had thyroid cancer in 1991 and presented with headache
caused by pituitary tumor with apoplexy in 1993. The
patient underwent RAI ('%'l) for detection and treatment of
PTC after the use of rhTSH in 2000, due to hypopituitarism.
During follow-up for thyroid cancer, ?'thallium scan proved
to be an effective tool for detecting metastatic PTC in the
patient without pituitary TSH reserve. Pituitary ACTH-se-
creting tumor was confirmed in 2001 based on the high
serum ACTH level and positive immunohistochemical stain
for ACTH. The patient had no cushingoid features. More-
over, serum ACTH levels were 337 and 232 pg/mL with
normal serum cortisol and urine-free cortisol. Although the
patient underwent three surgeries and a total of 370 mCi '*'I
therapy for recurrent thyroid cancer, the cancer continued
to progress. Our patient had low levels of Tg so we did not
scan for metastases.

In another case report by Risse et al. (9) published in 1999,
a patient with PTC and hypopituitarism required rhTSH for
81 scanning with respect to subsequent therapy. The thy-
roid cancer had been unknown until central neurological
symptoms developed, leading to the diagnosis of a huge
metastasis to the sella that was the only manifestation of
metastatic spread. The failure to generate endogenous
TSH was overcome by the use of rhTSH for performing a
31] test. Unfortunately, the '3'l uptake was not sufficient for
therapy. Unfortunately, there was not sufficient RAI uptake
in patient’s sella tumor. Fortunately, the disease was stable
after external photon beam therapy, and the Tg level had
even decreased. Unfortunately, we could not use rhTSH
before RAI due to lack of simple access in our country.

As mentioned above, despite our patient having low risk
according to ATA (4) guidelines, we decided to follow
through with complementary resection because tumor was
closer than 0.1 cm to surgical border. We could not wait until
TSH level rises because there was no endogeneous TSH
secretion due to panhypopituitarism. When TSH reached
5 mUI/L, RAI was used without prior rhTSH supplementa-
tion. RhTSH was not easily accessible in our country. RAI
might not have been effective in our patient but we tried to
treat the patient to the best of our circumstances with suc-
cess thus far. ATA (4) guideline also recommends rhTSH
to be used in patients with underlying comorbidities making
iatrogenic hypothyroidism potentially risky, in patients with
pituitary disease whose serum TSH cannot be raised, or in
patients in whom a delay in therapy might be harmful such
as our patient. To our knowledge, we report the first patient
to have RAI without TSH elevation in case of co-existence
of PTC and hypopituitarism.

There is not much literature regarding thyroid cancer fol-
low up and treatment alongside panhypopituitarism. Further
research is needed, especially regarding thyroid tumori-
genesis independent of TSH stimulation which is the case
with our patient. The genetic alterations of PTC activate
the mitogen-activated protein kinase (MAPK) pathway that
promotes cell division (10). Rearrangements of the genes
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coding for RET and NTRK1 tyrosine kinases, activating
mutations of BRAF, and activating mutations of RAS are
sequential components leading to activation of MAPK. Addi-
tional drivers include anaplastic lymphoma kinase (ALK)
rearrangements, EIF1AX mutations, and mutations of the
promoter region of the telomerase reverse transcriptase
gene (TERT) (10). In general, any given PTC carries only a
single one of these genetic changes (11). Approximately 9
percent of PTC harbor both a TERT promoter mutation plus
either a BRAF or RAS activating mutation. These are more
aggressive than those carrying only a single driver (12).

Despite limited literature, we closely monitor the patient and
managed successfully so far with no recurrences. She had
no complications as of yet. Our patient might not have an
indication for complementary thyroidectomy or RAI ablation
based on the previous guidelines, but we decided to do so
in multidisciplinary thyroid council. Due to inadequate eleva-
tion of TSH levels both because of panhypopituitarism and
lack of access to rhTSH, RAI might not have been effective
in our patient. Our patient is the first patient in the literature
to have RAI without TSH elevation in case of co-existence
of PTC and hypopituitarism.

In summary, we report a case of PTC which was developed
without TSH stimulation due to panhypopituitarism. Our
patient had low risk thyroid cancer and after thyroidectomy,
disease was well managed with a combination of RAI and
LT4 replacement therapy. We tried to perform an effective
follow-up by keeping the fT4 level close to the upper limit
in our patient. Studies on the follow-up of PTC in pituitary
insufficiency are limited. Complications regarding cardiovas-
cular system like arrythmias and osteroporosis especially in
elderly patients must be taken into account when adjusting
fT4 levels. As mentioned before, data is limited, and there
is no guideline about the management of PTC in patients
with central hypothyroidism. LT4 replacement doses should
be decided case by case in our opinion. More studies are
needed in patients with PTC and panhypopituitarism.
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Sorumlu Yazar 62

Rahsan Dilek Okyay Zonguldak Billent Ecevit Universitesi Merkez Farabi Kampiisi Sezai Karakog Kiiltiir Merkezi'nde, 12
E-posta Kasim 2022 tarihinde “Travma anestezisinde Hasta Guvenligi, Zonguldak’ta Sonbahar Sempozyumu-Ii|
zengindilek@hotmail.com “(https://www.zbeu-travmaanestezisi.org) gerceklestirildi.

Sempozyum oturumlarindaki sézIu bildirilerin 6zetlerinin sunulmasi amaclanmistir. Kongre suresince
toplam 15 sdzel bildiri sunulmustur. Béylece, travma anestezisinde hasta giivenligi ve travma hastasinin
yOnetiminde glincel yaklagimlarin bilim diinyasi ile paylasilmasi saglanmistir.

Anahtar Sozciikler: Hasta giivenligi, Travma anestezisi, Multidisipliner yaklasim, Sempozyum

ABSTRACT
Gelis Tarihi At the Zonguldak Bulent Ecevit University, Central Farabi Campus Sezai Karakoc Cultural Center, 12
09.11.2022 November 2022, Patient Safety In Trauma Anesthesia, Autumn Symposium In Zonguldak-IIl (https://
Kabul Tarihi zeg.beun.edu.tr/)” was held.
26.11.2022 It is aimed to present abstracts of the oral presentations in the symposium sessions. During the

symposium, 15 presentations were presented. Thus, Patient safety in trauma anesthesia and current
SI0CH approaches in the management of trauma patients were shared with the scientific world.

'@- o Keywords: Patient safety, Trauma anesthesia, Multidisciplinary approach, Symposium
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SUNU-1 Limb Girdle Muskiiler Distrofili Kalca Kirigi Olgusunda Anestezi Yonetimimiz
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Amag: Limb Girdle Muskiler Distrofi (LGMD) kas onarimini ve kasin normal islevinin surdirilmesini saglayan proteinleri
kodlayan genlerdeki mutasyonlar ile ortaya ¢ikan, omuz ve pelvik kusak kaslarinda zayiflikla karakterize, progresif seyirli
kahtimsal bir hastaliktir (1). LGMD hastalarinin bulbar kas tutulumu, artmis aspirasyon riski, kas zayifligi, respiratuar
kétllesme, rabdomiyoliz, kardiyak iletim anormallikleri, myokardiyal tutulum, skolyoz nedeniyle ortaya ¢ikan zor havayolu
problemleri sebebiyle anestezi ydnetimi zorlayicidir (2). Dismeye bagli travma sonucu kalga kirigi nedeniyle acil operasyona
alinan LGMD tanili hastada anestezi ydnetimimizi sunmayi amagladik.

Olgu: 36 yasinda LGMD tanili kadin hasta femur fraktiri nedeniyle ortopedi tarafindan acil olarak operasyona alindi.
Yakinlarinin destegiyle mobilize olabilen hastanin klinik bulgularin 5 yasinda basladigi ve ilerleyen kas glicsiizIigi nedeniyle
basvurdugu merkezde 15 yasinda tani aldigi égrenildi. Preoperatif degerlendirmede olasi ritim bozukluklari ve miyokardial
tutulum agisindan kardiyoloji tarafindan degerlendirilen hastanin, EKG’sinin normal sinus ritminde ve ekokardiyografi
bulgulari normal sinirlardaydi. Hastanin fizik muayenesinde proksimal kas gugsuzItgine ek olarak omuz kusagi kaslarinda
atrofi mevcuttu (Sekil 1). Olguya oturur pozisyonda L4-5 araligindan 18 G Tuohy ignesi ile 27G spinal igneyi iceren setle
kombine spinal epidural blok yapildi. 5. cm’de spinal igneden BOS geldigi gérulince 15 mg bupivakain + 20 pg fentanil
uygulandi, ardindan epidural kateter 10 cm’de tespit edildi. Operasyonu 4,5 saat slren hastada herhangi bir problem
yasanmadi. Postoperatif takibinde analjezi amaciyla epidural kateteri kullanilarak hastanin VAS skorlari 3’tn altinda tutuldu.
Hasta yatisinin 6.ginunde sifa ile taburcu edildi.

Tartisma ve sonucg: LGMD hastalarinda genel popllasyonla karsilastiriidiginda malign hipertermi riski artmaksizin,
rabdomiyoliz ve hiperkalemi gézlenebileceginden inhalasyon anestezikleri ve siksinilkolin kullanmaktan kaginiimali; genel
anestezi gerektiren olgularda total intraventz anestezi tercih edilmelidir (3). Ancak bu olgularda olasi kardiyovaskuler ve
respiratuar sistem tutulumu nedeniyle miimkin oldugunca rejyonal anesteziye tercih edilebilir. Rejyonal anestezi uygulanacak
hastalarda ise bulbar kas tutulumu aspirasyon agisindan risk teskil eder ve artmis skolyoz sikhigi ndroaksiyal anestezi
uygulanmasini zorlastirir. Sonug olarak LGMD’li hastalarda anestezi yonetimi hastaligin diger sistem tutulumlari géz 6niinde
bulundurularak; genel anestezi ya da rejyonal anestezi tercihi hasta 6zelinde degerlendiriimelidir.

Anahtar kelimeler: Limb-Girdle Muskuler Distrofi, proksimal kas zayifligi, muskuler distrofi

Sekil 1: Omuz kusag! kaslarinda atrofi
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Anesthesia Management in Hip Fracture with Limb Girdle Muscular Dystrophy: A case report
ABSTRACT

Obijective: Limb Girdle Muscular Dystrophy (LGMD) is a progressive inherited disease characterized by weakness in
the shoulder and pelvic girdle muscles, caused by mutations in genes encoding proteins that ensure muscle repair and
maintenance of normal muscle function (1). In LGMD patients, anesthesia management is challenging because of difficult
airway problems due to bulbar muscle involvement, increased aspiration risk, muscle weakness, respiratory deterioration,
rhabdomyolysis, cardiac conduction abnormalities, myocardial involvement, and scoliosis (2). We aimed to present our
anesthesia management in a patient with LGMD who has a hip fracture following a fall and is scheduled for emergency
surgery.

Case: A 36-year-old female patient with LGMD has scheduled an emergency operation for femoral fracture. The patient’s
clinical symptoms started at the age of 5 and were diagnosed at the age of 15. She could mobilize with the support of her
relatives. The patient was evaluated by cardiology before surgery since there was a possibility of cardiac arrhythmia and
myocardial involvement. ECG was in normal sinus rhythm and echocardiography was normal. She had proximal muscle
weakness and there was atrophy at the shoulder girdle muscles (Figure 1). Combined spinoepidural was performed in the
sitting position with a set containing an 18 G Tuohy needle and a 27 G spinal needle from the L4-5 intervertebral space.
The epidural space was localized in 5 cm, and after cerebrospinal fluid flow, 15 mg bupivacaine + 20 ug fentanyl was
administered into the subarachnoid space. Later on, the epidural catheter was placed at 10 cm. In the postoperative follow-
up, the patient’s VAS scores were kept below 3 by using the epidural catheter for analgesia. The patient was discharged on
the 6th day of his hospitalization with full recovery.

Discussion and conclusion: The use of inhalation anesthetics and succinylcholine should be avoided as rhabdomyolysis
and hyperkalemia can be observed in LGMD patients without an increased risk of malignant hyperthermia compared to the
general population; Total intravenous anesthesia should be preferred in cases requiring general anesthesia (3). However, in
these cases, regional anesthesia can be preferred as much as possible due to possible cardiovascular and respiratory system
involvement. In patients undergoing regional anesthesia, bulbar muscle involvement poses a risk for aspiration, and the
increased frequency of scoliosis makes it difficult to administer neuraxial anesthesia. As a result, in anesthesia management
in patients with LGMD, considering other system involvements of the disease; The choice of general anesthesia or regional
anesthesia should be evaluated on a case-by-case basis.

Keywords: Limb-Girdle Muscular Dystrophy, proximal muscle weakness, muscular dystrophy

SUNU 2 Trakeotomi islemi Sirasinda Saptanan Trakeobronsiyal Anomali: Olgu Sunumu

Gamze KUCUKOSMAN?, 0000-0002-3586-7494, Zeynep GURBUZ?,0000-0001-9608-0890
Sule ALTUNCU', 0000-0002-2896-9003, Rahgan D.OKYAY', 0000-0002-0520-7532
Duygu ERDEMZ0000-0002-7973-2719

'Zonguldak Biilent Ecevit Universitesi Tip Fakilltesi Anesteziyoloji ve Reanimasyon AD, Zonguldak, Tirkiye
2Zonguldak Billent Ecevit Universitesi Tip Fakdltesi Kulak Burun Bogaz Hastaliklari AD, Zonguldak, Tirkiye

Med ] West Black Sea 2022;6(3): 417-454 423



Sempozyum Ozetleri

0z
Giris: Trakeobronsiyal anomaliler (TBA) intrauterin 5-16. haftalarda olusmaktadir. Asemptomatik olabildigi gibi stridor,

Oksuruk, atelektazi ya da pnémonilerle kendini géstermektedir (1-3). Sunumumuzda trakeotomi sirasinda farkedilen TBA’h
olgudaki deneyimimizi paylasmayi amacladik.

Olgu: Sunum icin aile onam alindi. Asfiksiye sekonder serebral palsi gelisen, laringomalazi, aspirasyon pndmonisi ve kronik
stridoru olan 8 ay, 6 kg’lik kiz olguya trakeotomi planlandi. Sistem muayeneleri ve laboratuvar degerleri normal olan olgunun
fizik muayenesinde; ekstremiteleri hipertonik, belirgin premaksilla, filtrum uzun, retrognati ve derin palmar cizgiler gézlendi.

Spontan soluyan olguya, standart anestezi monitérizasyonu ve indiksiyonu yapildi. Maske ventilasyonunda sikinti
yasanmayan olgu videolaringoskopla sorunsuzca entiibe edildi. Cerrahi trakeotomiyi takiben trakeostomi kandliyle ventile
edilemeyen olgu, reentibe edilerek ventilasyonu saglandi. Hemodinamik parametreleri stabil seyreden olguya tekrar
0,5 numara kiiclk trakeotomi kanull yerlestirildi, ancak ventilasyonun saglanamamasi nedeniyle yeniden entibe edildi.
intraoperatif bronkoskopide karinanin 3 cm Ustiinde sag trakeal bir brons/kér cep gorildi (Sekil 1). Kaniliin bu brons icine
girmis olabilecegi, bu ytzden ventile edilemedigi disiinulen olgu ileri merkezde degerlendiriimek Gizere stomasi kapatilarak
entibe sekilde yogun bakima génderildi.

Tartisma/Sonug: Trakeal brons prevalansi sagda %0,1-2, solda %0,3-1’dir ve en sik goruleni ‘yerdegistirmis trakeal brons’
olup genellikle sag Ust lob apikal segmentine baglanir. ‘Artik brong’ ise bronsiyal giduk seklindedir. Tani; bronkoskopi,
bronkografi veya bilgisayarli tomografiyle konur (4,5). Bu hastalar tekrarlayan enfeksiyon, direncli 6kstruk, solunum sikintisi
ile gelebilecegi gibi asemptomatik de seyredebilir (3,6,7). Trakeadan direkt kaynaklanan gercek/kor trakeal bronslarda
entiibasyon tlpi ya da trakeostomi kanull trakeal brong icine girerek solunum sikintisi, pndmotoraks, atelektazi ya da trakeal
bronsu tamamen kapatarak ventilasyon gucligu ve hipoksiye yol agabilir (8). Tekrarlayan akciger enfeksiyonu ve stridorla
gelen ve nedeni bulunamayan hastalara bronkoskopi yapilmasi, hava yolu patolojilerinin tanimlanmasi 6nerilmektedir
(2,9). Stridor nedeninin arastiriimadigr olgumuzda, trakeostomi kanuli ile ventilasyonun saglanamamasi tzerine yapilan
bronkoskopi ‘Artik brongial’ gidik saptanmis ve kanulin bu guduik icine yerleserek ventilasyonu bozdugu disuntlmastur.
Kronik stridoru olan hastalarda glvenli bir anestezi yonetimi icin, preoperatif ddSnemde radyolojik incelemeyi de kapsayan
detayh bir degerlendirmenin énemli oldugu kanisindayiz.

Anahtar kelimeler: Trakeal brong, Bronsiyal anomali, Nadir olgu

Sekil 1: Karinanin 2-3 cm Ustlinden ayrilan sag trakeal bir brons/kor cep
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Tracheobronchial Anomaly Detected During the Tracheotomy Procedure: A Case Report
ABSTRACT

Introduction: Tracheobronchial anomalies (TBA) intrauterine 5-16th occurs in weeks. It can be asymptomatic or manifests
itself with stridor, cough, atelectasis or pneumonia (1-3). In our presentation, we aimed to share our experience in a case
with TBA detected during tracheotomy.

Case Report: Family consent was obtained for the presentation. Tracheotomy was planned for an 8-month, 6-kg girl
who developed cerebral palsy secondary to asphyxia, had laryngomalacia, aspiration pneumonia and chronic stridor In
the physical examination of the case whose system examinations and laboratory values were normal; extremities were
hypertonic, prominent premaxilla, philtrum long, retrognathia and deep palmar lines were observed.

Standard anesthesia monitoring and induction were performed in the spontaneously breathing case. The patient, who did
not have any problems in mask ventilation, was intubated with a videoryngoscope without any problems. The patient, who
could not be ventilated with the tracheostomy cannula following surgical tracheotomy, was reintubated and ventilated. The
patient, whose hemodynamic parameters were stable, was reinserted with a 0.5 size small tracheotomy cannula, but was
re-intubated because ventilation could not be achieved. Intraoperative bronchoscopy revealed a right tracheal bronchus/blind
pocket 3 cm above the carina (Figure 1). The patient, who was thought to have entered this bronchus and therefore could not
be ventilated, was sent to the intensive care unit intubated after his stoma was closed to be evaluated in the advanced center.

Discussion/Conclusion: The prevalence of tracheal bronchus is 0.1-2% on the right and 0.3-1% on the left, and the most
common ‘displaced tracheal bronchus’ is usually attached to the apical segment of the right upper lobe. The ‘residual
bronchus’ is in the form of a bronchial stump. Diagnosis; bronchoscopy, bronchography or computed tomography (4,5).
These patients may present with recurrent infections, persistent cough, respiratory distress, or may be asymptomatic (3,6,7).
In true/blind tracheal bronchi originating directly from the trachea, the intubation tube or tracheostomy cannula enters the
tracheal bronchus and has respiratory distress, pneumothorax, atelectasis, or tracheal bronchus completely. may cause
ventilation difficulty and hypoxia (8). It is recommended to perform bronchoscopy and identify airway pathologies in patients
with recurrent pulmonary infection and stridor whose cause cannot be found (2,9). In our case, in which the cause of stridor
was not investigated, bronchoscopy performed because ventilation could not be provided with the tracheostomy cannula, a
‘residual bronchial’ stump was detected and it was thought that the cannula was placed in this stump and disrupted ventilation.

We believe that a detailed evaluation including radiological examination in the preoperative period is important for a safe
anesthesia management in patients with chronic stridor.

Keywords: Tracheal bronchus, Bronchial anomaly, Rare case
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Figure 1: A right tracheal bronchus/blind pocket diverging 2-3 cm above the carina.

SUNU 3 Travma Sonrasi Coklu Seviye Kaburga Kirigi Olan Hastada ESP Blok Kateterizasyonu
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Giris: Travma nedeniyle tedavisi planlanan hastalarin takiplerinde, agrilarinin kontrol altina alinmasi iyilesme slrecine

olumlu katki saglamaktadir. Bu olguda kiint toraks travmasi sonrasi tek tarafli coklu kaburga kirgi ile yogun bakimda takip
edilen hastanin ESP (erektdr spina plan) blok kateter teknigi ile agri yonetimini ve sonuglarini sunmak amagclanmistir.

Olgu: Arag ici trafik kazasi nedeniyle akciger kontlizyonu, pndmotoraks ve tek tarafli alti seviyede (T4-T9) kaburga kirigi olan
38 yasinda kadin hasta yogun bakimda takip ve tedaviye alindi. Bilinci agik olan hasta solunum gticligi ve VAS:10 dlizeyinde
agn tarifliyordu. Hastanin TA:130/70 mmHg, KTA:128/dak, O2 sat: %93-94, hasta supin pozisyonda yatamiyor, uyuyamiyor,
Okstremiyor, solunum sekresyonlarini temizleyemiyordu. Hastaya ultrason rehberliginde, lineer prob kullanilarak ESP blok
uygulanip, kateter seti ile (SonoLong Sono NanoLine Catheter, Pajunk, Germany) T6 Seviyesinde 20 ml %0,25 bupivakain
enjekte edildi. Kateterin igne ucundan ilerledigi gériltp hidrodiseksiyonla dogrulanarak 20 ml %0,25 bupivakain ek olarak
uygulandi. Hasta 15 dakika sonra istirahat halinde VAS:0, 6ksurir durumda VAS:2 tarif etti. Hastaya ilk giin 20 ml 4x1, ikinci
gln 20 ml 3x1 lokal anestezik aralikli bolus uygulandi. Genel durumu 48 saat icinde dizelen hastanin kateteri cikarilarak
ilgili servise génderildi.

Tartisma: Travma sonrasl yasanan agri bircok komplikasyonu da beraberinde getirmektedir. Toraks bdlgesi travmasi
Ozelinde, siklikla kaburga kiriklarina bagli agri meydana gelmektedir. Hastanin nefes almasini giclestiren bu durumun
¢6zlimlenmesinde bircok tedavi kullaniimaktadir. Opioid tabanli tedavilerin beraberinde getirdigi yan etkiler gz 6niine
alindiginda rejyonal anestezi ile uygulanan multimodal bir analjezik rejim akilci olmaktadir. Alan bloklarinin son 10 yilda
gesitliliginin ve kullaniminin artmasinin yanisira endikasyonlari da cogalmistir. Ozellikle toraks travmalarinda paravertebral
blok, serratus alan blogu, pektoral blok gibi bircok etkin, giivenli alan bloklari kullaniimaktadir. ESP blok genis bir alani
kapsamasi, kullanim kolayligi ve kateterizasyon i¢in uygun bir plana sahip olmasi gibi nedenlerle 6n plana ¢cikmaktadir.
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Sonug: Toraks travmasi nedenli ¢oklu kaburga kiriklari olan hastada uygulanan ESP blok kateterizasyon islemi hastamizda
sonuca etki eden, basarili bir akut agri ydnetimi sergilemistir.

Anahtar kelimeler: Kaburga kingi, Agri yénetimi, Erektér spina plan blogu

ESP Block Catheterization in Patient with Multi-Level RIB Fracture After Trauma
ABSTRACT

Introduction: In the follow-up of patients who are planned to be treated due to trauma, controlling their pain contributes
positively to the healing process. In this case, it was aimed to present the pain management and results of a patient followed
up in the intensive care unit with unilateral multiple rib fracture after blunt thoracic trauma with the ESP (erector spinae plane)
block catheter technique.

Case: A 38-year-old female patient with lung contusion, pneumothorax and unilateral six-level (T4-T9) rib fracture due to an
in-vehicle traffic accident was followed up and treated in the intensive care unit.

The patient was conscious and described respiratory distress and pain at the VAS:10 level. The patient’s vital signs were
TA: 130/70 mmHg, HR: 128/min, SO2: 93-94%. The patient could not lie in the supine position, could not sleep, could not
cough, and could not clear respiratory secretions. Under ultrasound guidance, ESP block was applied to the patient using
a linear probe and 20 ml of 0.25% bupivacaine was injected at T6 level with a catheter set (SonoLong Sono NanoLine
Catheter, Pajunk, Germany). It was observed that the catheter was advancing from the needle tip and it was confirmed by
hydrodissection, and 20 ml of 0.25% bupivacaine was additionally administered. After 15 minutes, the patient described a
resting VAS:0 and coughing a VAS:2. An intermittent bolus of 20 ml of 4x1 local anesthetic was administered to the patient on
the first day, and 20 ml of 3x1 local anesthetic on the second day. The patient’s general condition improved within 48 hours,
and the catheter was removed. The patient was discharged from intensive care unit.

Discussion: Pain experienced after trauma brings many complications. In thoracic region trauma, pain often occurs due to
rib fractures. Many treatments are used to resolve this condition, which makes it difficult for the patient to breathe. Considering
the side effects of opioid-based treatments, a multimodal analgesic regimen applied with regional anesthesia is rational. In
addition to the increase in the variety and use of field blocks in the last 10 years, their indications have also increased.
Especially in thoracic traumas, many effective and safe plane blocks such as paravertebral block, serratus plane block,
pectoral block are used. The ESP block comes into prominence because it covers a large area, is easy to use, and has a
suitable plane for catheterization.

Conclusion: The ESP block catheterization procedure performed in a patient with multiple rib fractures due to thoracic
trauma demonstrated successful acute pain management in our patient.

Keywords: Rib fracture, Pain management, Erector spinae plane block

References

1. Hamilton DL, Manickam B. Erector spinae plane block for pain relief in rib fractures. BJA. 2017;118(3):474-5.
Brasel KJ, Guse CE, Layde P, Weigelt JA. Rib fractures: relationship with pneumonia and mortality. Crit Care Med. 2006;34(6):1642-6.
3. Dina AEM, Rehab AEH, Tamer AMZ, Mona BEM. The effect of erector spinae block versus serratus plane block on pain scores and
diaphragmatic excursion in multiple rib fractures. A prospective randomized trial. Pain Med. 2022; 23(3):448-55.

Med ] West Black Sea 2022;6(3): 417-454 427



Sempozyum Ozetleri

SUNU 4 Spor Travmasina Bagh intrakraniyal Hipotansiyon Olgusunda Epidural Kan Yamasi

Ozlem 6Z GERGIN', 0000-0002-1720-0194, Sibel Seckin PEHLIVAN', 0000-0003-3215-5616
0guz Kagan SIMSEK', 0000-0002-6374-1928, Mehmet Fatih YETKIiN2, 0000-0002-2541-7107
Karamehmet YILDIZ', 0000-0002-1720-0194

'Erciyes Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Anabilim Dali, Kayseri
2Erciyes Universitesi Tip Fakiiltesi Néroloji Anabilim Dali, Kayseri

0z
Giris ve Amagc: Beyin-omurilik sivisi(BOS) basinci azalmasinin neden oldugu ortostatik bas agrisi spontan veya sekonder
olarak ortaya cikabilir (1). Konservatif tedaviye yanitsiz olgularda epidural kan yamasi tedavide ilk secenektir (1, 2).

Bu olgu sunumunda, travmatik oldugu dusinilen ve 1 ay slreyle konservatif tedaviye yanitsiz intrakranyal hipotansiyon
olgusunda epidural kan yamasi uygulamamizi sunmayi amagcladik.

Olgu: Bir ay 6nce baglayan ve giderek artan bas agrisi, bulanti/kusma, ayaga kalkamama yakinmalariyla noroloji
poliklinigine basvuran ve fithess esnasinda boynunu zorlama éykusu bulunan 35 yasinda kadin hasta, epidural kan yamasi
acisindan degerlendiriimesi istemiyle konsllte edildi. Basinin arka kisimlarinda, baskilayici-zonklayici tipte olan agrisi
yatar pozisyonda azalma egilimindeydi. Dis merkezlerde ve merkezimizde yapilan mukerrer CT ve MR goruntiilemelerinde,
intrakraniyal hipotansiyonun karakteristik bulgulari mevcuttu; serebral herniyasyon, serebellar tonsiller ektopi, pakimeningeal
kontrastlanma ve kalinlasma, subdural eflizyon, beyin 6demi ve lateral ventrikiillerde baskilanma, suboksipital b6lgede BOS
kagagi ile uyumlu hiperintens koleksiyon (Sekil 1).

Hastamiza ameliyathanede steril kosullarinda, 20 mL otolog kan kullanilarak epidural kan yamasi uygulandi. Ayni gin
yapilan vizitte semptomlarinin geriledigi ve duygu durumunun dizeldigi gézlendi. Néroloji kliniginde 24 saat takip edilen
hasta sifa ile taburcu edildi.

Tartisma-Sonug: intrakraniyal hipotansiyon genellikle néroaksiyel anestezinin bir komplikasyonu olarak karsimiza cikar (3).
Hastamizda semptomlarin stipheli boyun travmasiyla es zamanli baglamasi ilgi ¢ekicidir. Néroaksiyel anestezi komplikasyonu
olarak karsimiza gelen intrakranyal hipotansiyon olgulari, erken baglanan konservatif tedaviye genellikle ilk 72 saat icinde
yanit erir (4). Konservatif tedaviye yanitsiz olgulara ilk haftanin sonunda epidural kan yamasi uygulanmasi gerekir (4,5).
Hastamiza yanit alinamamasina ragmen 1 ay slreyle konservatif tedavi uygulanmasinin nedeni dis merkezlerde zaman
kaybetmis olmasidir. Bu durum hastanin ayni zamanda depresyon tanisi almasina ve antidepresan tedavi verilmesine neden
olmustur.

Noroaksiyel anestezi komplikasyonu diginda nedenlerle olugan intrakraniyal hipotansiyon olgulari, genellikle bagka klinikler
tarafindan takip edilmektedir. Tedaviye direncli bu olgular, multidisipliner bir yaklasim ve klinikler arasi gelismis diyalog
sayesinde, epidural kan yamasi uygulamasi ile optimal kosullarda tedavi edilebilir.

Anahtar kelimeler: Epidural kan yamasi, postiral bas agrisi, spontan intrakranyal hipotansiyon
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Sekil 1: Kontrastsiz beyin tomografisi gérlntlleri, Prekontrast ve postkontrast MR gorintleri, Sagital planda kranyal ve
servikal MR goruntuleri.

A) Kontrastsiz beyin tomografisinde beyin ddemi ve lateral ventrikillerde baskilanma izlenmektedir, B) Pakimeningeal
kalinlasma ve kontrast tutulumu. C) Kirmizi oklar: pakimeningeal kalinlasma, Sari oklar: korpus kallozum spleniumda
baskilanma, Mavi oklar: Serebellar herniyasyon, D) Suboksipital bdlgede BOS kagagi ile uyumlu hiperintens koleksiyon
izlenmektedir (kirmizi oklar).
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Epidural Blood Patch in a Case of Intracranial Hypotension Due to Sports Trauma
ABSTRACT

Introduction and Purpose: Orthostatic headache caused by decreased CSF pressure may occur spontaneously or
secondary. In cases unresponsive to conservative treatment, epidural blood patch is the first choice in treatment. In this case
report, we aimed to present our epidural blood patch application in a case of intracranial hypotension that was thought to be
traumatic and unresponsive to conservative treatment for 1 month.

Case: A 35-year-old female patient who applied to the neurology outpatient clinic with complaints of headache, nausea/
vomiting, and inability to stand up that started one month ago and had a history of straining her neck during fithess was
consulted to be evaluated for epidural blood patch. His suppressive-throbbing pain in the back of his head tended to
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decrease in the supine position. There were characteristic findings of intracranial hypotension in repeated CT and MR
imaging performed in other centers and in our center; cerebral herniation, cerebellar tonsillar ectopia, pachymeningeal
enhancement and thickening, subdural effusion, cerebral edema and suppression in the lateral ventricles, hyperintense
collection compatible with CSF leakage in the suboccipital region (Figure 1).An epidural blood patch was applied to our
patient under sterile conditions in the operating room, using 20 mL of autologous blood. At the same day visit, it was observed
that his symptoms regressed and his mood improved. The patient, who was followed up in the neurology clinic for 24 hours,
was discharged with full recovery.

Discussion: Intracranial hypotension usually occurs as a complication of neuraxial anesthesia. It is interesting that the
symptoms started simultaneously with suspected neck trauma in our patient. Intracranial hypotension cases, which occur as a
complication of neuraxial anesthesia, usually respond to early conservative treatment within 72 hours. In cases unresponsive
to conservative treatment, an epidural blood patch should be applied at the end of the first week. Despite no response to our
patient, the reason for the conservative treatment for 1 month is that he lost time in external centers. This situation caused
the patient to be diagnosed with depression and given antidepressant treatment at the same time. Intracranial hypotension
cases due to reasons other than neuraxial anesthesia complications are generally followed by other clinics. These treatment-
resistant cases can be treated in optimal conditions with epidural blood patch application, thanks to a multidisciplinary
approach and improved inter-clinic dialogue.

Keywords: Epidural blood patch, postural headache, spontaneous intracranial hypotension

Figure 1: Non-contrast brain tomography images, Precontrast and postcontrast MR images, Cranial and cervical MR images
in the sagittal plane.

A) Brain edema and suppression in the lateral ventricles are observed in non-contrast brain tomography, B) Pachymeningeal
thickening and contrast enhancement, C) Red arrows: pachymeningeal thickening, yellow arrows: corpus callosum splenium
suppression, blue arrows: cerebellar herniation, D) Hyperintense collection consistent with CSF leakage is observed in the
suboccipital region (red arrows).
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Amac: Toraksta penetran ve kint travma, pnémotorakslara veya hemotorakslara yol acabilen yaygin yaralanma

mekanizmalaridir. Toraksta en sik karsilagilan yaralanmalar pnémotoraks, pulmoner kontlizyonlar ve kaburga kiriklaridir
(1,2). Bu calismada travmatik pnédmotoraksh hastalarin klinik ve demografik 6zelliklerini sunmayi amagladik.

Gerec ve yontemler: Hastanemizde Ocak 2012 — Ekim 2022 yillari arasinda travmatik pnémotoraks sebebiyle tedavi edilen
29 olgunun kayitlari incelendi. Hastalarin demografik verileri, travma cesitleri, tedavi sekilleri ve sonuclari degerlendirildi.

Bulgular: Hastalarin 21'i (%72.4) erkek, 8'i (%27.6) kadindi. Yas ortalamalari 41 (18-80) olarak hesaplandi. Hastalarin 9’'unda
(%31) arag ici trafik kazasi, 4’Unde (%13.8) ara¢ disi trafik kazasi, 14’lUnde (%48.3) ylksekten dlisme, 2’sinde (%6.9) darp
sonucu pnémotoraks gelismistir. Hastalarin 9’'unda (%31) izole pnédmotoraks bulunurken, 20’sinde (%69) multitravmanin bir
komponenti olarak pndmotoraks mevcuttu. Hastalarin 5’inin %10 ve asagisi, 3'Unun %10-20, 15’inin %20-50, 6’sinin >%50
pnémotoraks dereceleri mevcuttu. Hastalarin 9'una (%31) kot kiridi eslik etmezken, 5’inde (%17.2) 1-2 kot kiridi, 15’inde
(51.7) ise 3 ve daha fazla kot kirig1 mevcuttu. Hastalarin 18’inde minimal, 2’sinde ciddi kontlizyon vardi. Hastalarin 6’s1 (%20
.7) medikal tedavi alirken, 23’0 (%79.3) tlp torakostomi tedavisi gérdu. Tlp torakostomi tedavisi géren hastalarin 10’'unun
sag, 8'inin sol, 5’inin bilateral pnédmotoraksi mevcuttu. Tupun takili kaldigr giin sayisi ortalama 5 (1-14) idi. Hastalarin 3’0
ayaktan tedavi edilirken, 13’0 serviste ve 13' YBU’de tedavi almistir. Hastalarin 6’si oda havasinda takip edilirken, 17’si
nazal kanul, 4’0 maske ile oksijen tedavisi almistir. 2 hasta entlbe takip edilmistir. Yatarak tedavi géren hastalar ortalama
yatis gund 10,5 (1-116) idi. 2 (%6.9) hasta ex olurken, 27 (%93.1) hasta sifa ile taburcu edilmistir.

Tartisma ve sonug¢: Pndmotoraks travmayi takiben sik gérilen, hayati tehdit eden ve ¢cogu zaman acil midahale gerektiren
bir patolojidir. Biz de calismamizda travmatik pnémotoraksli olgulara cogunlukla kot kingi ve kontlizyonun eslik ettigini, izole
olabilecegi gibi multitravmanin bir komponenti olarakta karsimiza ¢iktigini belirledik.

Anahtar Kelimeler: Travma, Pnémotoraks, Kontlizyon, Kaburga kirigi

Kaynaklar

1. Di Bartolomeo S, Sanson G, Nardi G, Scian F, Michelutto V, Lattuada L. A population-based study on pneumothorax in severely
traumatized patients. J Trauma. 2001;51:677-682.

2. Ashbaugh DG, Peters GN, Halgrimson CG, Owens J, Waddell WR. Chest trauma: analysis of 685 patients. Arch Surg. 1967;95(4):546—
555.

Clinical and Demographic Characteristics of Patients with Traumatic Pneumothorax
ABSTRACT

Objective: Penetrating and blunt trauma to the thorax are common injury mechanisms that can lead to pneumothorax and
hemothorax. The most common injuries in the thorax are pneumothorax, pulmonary contusions and rib fractures (1,2). The
aim of this study was to present the clinical and demographic characteristics of patients with traumatic pneumothorax.

Material and methods: The records of 29 cases who were treated in our hospital due to traumatic pneumothorax between
January 2012 and October 2022 were assessed retrospectively. Demographic data of the patients, types of trauma, the
patterns of treatment used and outcomes were evaluated.

Results: Total of 29 patients included study. 21 (72.4%) were male and 8 (27.6%) were female. The mean age was 41 (18-
80). The reasons for pneumothorax in patients 9 (31%) in-vehicle traffic accidents, 4 (13.8%) out-vehicle traffic accidents,
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14 (48.3%) falling down from height, in 2 (6.9%) assault. Isolated pneumothorax was found in 9 (31%) of the patients, while
pneumothorax was present as a component of multitrauma in 21 (69%). Of the patients, 5 had 10% or less, 3 had 10-20%,
15 had 20-50, 6 had >50% pneumothorax degree of collapse. While 9 (31%) of the patients were not accompanied by a rib
fracture, 5 (17.2%) had 1-2 rib fractures, and 15 (51.7%) had 3 or more rib fractures. 18 of the patients had minimal and 2
of them had severe pulmonary contusions. 6 (20.7%) of the patients treated medically, while 23 (79.3%) treated by insertion
of a thoracostomy tube. Of the patients who underwent tube thoracostomy treatment, 10 had right, 8 had left, and 5 had
bilateral pneumothorax. The mean number of days the tube inserted was 5 (1-14). While 3 of the patients were treated on
an outpatient basis, 13 of them received treatment in the ward and 13 of them received treatment in the ICU. While 6 of the
patients were followed up in room air, 17 of them received oxygen therapy with nasal cannula and 4 of them oxygen therapy
with mask. 2 patients were followed up intubated. The mean hospitalization day of patients was 10.5 (1-116). While 2 (6.9%)
patients died, 27 (93.1%) patients were discharged with full recovery.

Discussion and conclusion: Pneumothorax is a common, life-threatening pathology following trauma and mostly requires
emergency intervention. In our study, we determined that traumatic pneumothorax cases were mostly accompanied by rib
fracture and contusion, and it could be isolated as well as a component of multitrauma.

Keywords: Trauma, Pneumothorax, Contusion, Rib fracture
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Amagc: Ortopedik cerrahilerde turnike kullaniminin avantajlarina ragmen turnikenin sisiriime ve indiriime sirasinda
kardiyovaskiiler, metabolik, serebral degisiklikler olmaktadir (1). Turnikenin indiriimesini takiben parsiyel CO, artigi ile
birlikte serebral vazodilatasyon, intrakranial basing (IKB) artisi meydana gelmektedir (2). Optik sinir kilif capi (OSKC) ve IKB

arasindaki korelasyonu gdsteren ¢alismalar mevcuttur (3,4). Calismamizda turnike uygulamasinin OSKGC ve serebral oksijen
satirasyonu (rSO,) tzerine etkisini arastirmayi amagladik.

Gerec ve Yontem: Genel anestezi altinda turnike uygulanarak alt ekstremite cerrahisi gecirecek 43 hasta calismaya alind..
Rutin anestezi monitérizasyonuna ilaveten rSO,ve OSKC’leri 6l¢ildi. Turnike 300 mmHg basingla sisirildi. Monitérize edilen
parametreler, OSKC ol¢tmleri, turnike sireleri kaydedildi. Hastalar OSKC’lerine gore (>5mm ve <5mm) gruplara ayrilarak
rSO, end tidal karbondioksit (EtCO,), turnike slreleri agisindan karsilastirildi.

Bulgular: Hastalarin kalp atim hizlari, ortalama arteriyel basing (OAB) degerleri Tablo 1’de gosterilmistir. Turnike indirildikten
5 ve 15 dk sonra élgtilen EtCO, ve OSKG degerleri, indiriimeden énceki degerlerine gére yiiksekti(p<0,001). intraoperatif tim
OSKGC degerleri T0’a gore yuksek bulundu(p<0,001). Turnike indirildikten sonraki bilateral rSO2 degerleri; indiiksiyon éncesi,
turnike sisiriimeden ve indirilmeden &nceki degerlerine gére ylksekti (p<0,05). Turnike indirildikten 5 dk. sonra (T9) OSKC=5
mm olan grupta OSKC<5 mm gruba gére EtCO, degerleri ve turnike suresi yiksek bulundu (p<0,05). T9'da EtCO, ile hem
OSKGC hem de sag/sol rSO2 degerleri arasinda ve OSKC ile turnike slresi arasinda orta diizeyde, pozitif ydonde anlamli bir
iliski oldugu saptand (Sirasiyla p<0.05, p=0,038).

Tartisma-Sonug: Literatiirde turnike indirilmesini takiben EtCO, artisi ve turnike slresine bagh olarak OSKC degerlerinde
artig oldugu bildirilmistir (4,5). Calismamizda turnike indiriimesiyla OSKC ve rSO, degerlerinde artis oldugu, bu artiglarin
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EtCO, degeri ve turnike siresinin uzunlugu ile iligkili oldugu gézlendi. Sonug olarak turnike kullanilan cerrahilerde turnike
suresinin kisa tutulmasi, turnike indirildikten sonra EtCO, yikselmesinin 6nlenmesi, serebral oksijenizasyon ve OSKC takibi
ile gelisebilecek olasi komplikasyonlarin éniine gecilebilecegini diislinlyoruz.

Anahtar Kelimeler: Turnike, Optik sinir kilif capi, Serebral oksijenizasyon

Tablo 1: Hastalarin kalp atim hizi ve ortalama arteriyel basing deg@erlerinin karsilastiriimasi (ort+SS)

p' p’ p
Kalp atim hizi
TO 77,78+13,74 - - -
T1 79,90+11,69 0,281 - -
T2 67,82+11,29 <0,001 - -
T3 68,85+12,54 <0,001 0,491 -
T4 66,36+12,24 <0,001 0,337 -
T5 65,58+11,21 <0,001 0,187 -
T6 65,85+10,47 <0,001 0,268 -
T7 67,51+10,16 <0,001 0,849 -
T8 68,04+10,32 <0,001 0,901
T9 67,19+10,10 <0,001 0,737 0,413
T10 65,80+9,54 <0,001 0,212 0,026
T11 66,58+8,59 <0,001 0,422 0,226
Ortalama arteriyel basing
TO 100,04+12,33 - - -
T1 85+12,54 <0,001 - -
T2 78,97+10,44 <0,001 = -
T3 91,36+13,33 <0,001 <0,001 -
T4 87,41+11,65 <0,001 0,001 -
T5 85,82+9,28 <0,001 0,008 -
T6 88,09+10,43 <0,001 <0,001 -
T7 90,63+9,48 <0,001 <0,001 -
T8 91,09+10,19 <0,001 <0,001 -
T9 72,09+7,16 <0,001 0,001 <0,001
T10 74,12+8,36 <0,001 0,013 <0,001

T1

1 80,53+9,50 <0,001 0,363 <0,001

TO:

anestezi indiiksiyonu 6ncesi, T1: indiiksiyondan 5 dakika sonra, T2: turnike uygulamasindan hemen énce, T3: turnike uygulamasindan

5 dakika sonra, T4: turnike uygulamasindan 15 dakika sonra, T5: turnike uygulamasindan 30 dakika sonra, T6: turnike uygulamasindan 60

daki
T10

ka sonra, T7: turnike uygulamasindan 90 dakika sonra, T8:turnike indiriimeden hemen 6nce, T9: turnike indirildikten 5 dakika sonra,
: turnike indirildikten 15 dakika sonra, T11: turnike indirildikten 30 dakika sonra p': TO degeri ile karsilastirildiginda, p?: T2 degeri ile

karsilastirildiginda, p®:T8 degeri ile karsilastirildiginda.
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The Effect of Touniquet Application on Optic Nerve Sheath Diameter and Cerebral Oxygenation During Lower
Extremity Surgery

ABSTRACT

Aim: Despite the advantages of using tourniquets in orthopedic surgeries, cardiovascular, metabolic, cerebral changes occur
during inflation and deflating of the tourniquet (1). Following the deflation of a tourniquet, partial CO, values increase and
cerebral vasodilation and an increase in intracranial pressure (ICP) occur (2). There are some studies showing the correlation
between them (3,4). In our study, we aimed to investigate the effect of tourniquet application on ONSD and cerebral oxygen
saturation (rSO2).

Materials-Methods: Forty-three patients whom scheduled for lower extremity surgery with tourniquet application under
general anaeshesia were included in the study. In addition to routine anaesthesia monitoring rSO,and ONSD were measured.
Before the surgery the tourniquet was inflated. Intraoperatively monitored parametres, ONSD measurements, tourniquet
application time were recorded. Patients were devided into groups according to ONSD values (=5mm ve <56mm). These
groups were then compared in terms of rSO,, end-tidal carbondioxide (EtCO,), tourniquet duration.

Results: Heart rate and mean arterial pressure values of the patients are shown in Table 1. It was found that EtCO, and
ONSD values, which were measured 5 and 15 minutes after tourniquet deflation, were higher than those before tourniquet
deflation (p<0.001).Patients’ intraoperative ONSD values were higher than the pre-induction values (p<0.001).Bilateral rSO,
values after tourniquet deflation were higher than those before anesthesia induction,before tourniquet inflation and deflation
(p<0.05).At 5 minutes after tourniquet deflation(T9), EtCO, values and tourniquet time were higher in the ONSD =5 mm group
compared with the ONSD<5 mm group(p<0.05). At T9 right sided rSO2 and MAP values were low and ONSD values were
high(p<0.05). At T9 there was a moderate, positive, and significant relationship between EtCO, value and both ONSD and
right/left rS0O, values and also between ONSD and tourniquet duration (respectively p<0.05 and p=0.038).

Conclusion: It has been reported that there is aa increase in ONSD values following tourniquet deflation and it is depending
on tourniquet time and increased EtCO, (4,5). In our study, it was observed that there was significat increased in ONSD
and rS0O, values after deflating of tourniquet, and these increases were associated with the EtCO, value and length of the
tourniquet period. In conclusion, we think that possible complications can be prevented bye keeping the tourniquet time short,
preventing EtCO, increase after deflation of tourniquet and cerebral oxygenation and ONSD monitoring.

Key Words: Tourniquet, Optic nerve sheath diameter, Cerebral oxygenation.

Table 1: Compration of patients’heart rate and mean arterial pressure values (mean+SD)

p' p’ P
Heart rate
TO 77.78+13.74 - - -
T1 79.90+11.69  0.281 - -

T2 67.82+11.29 <0.001 - -
T3 68.85+12.54 <0.001 0.491 -
T4 66.36+12.24 <0.001 0.337 -
T5 65.58+11.21 <0.001 0.187 -
T6 65.85+10.47 <0.001 0.268 -
T7 67.51+£10.16 <0.001 0.849 -
T8 68.04+10.32 <0.001 0.901
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T9 67.19+10.10 <0.001 0.737 0.413
T10 65.80+9.54 <0.001 0.212 0.026
T 66.58+8.59 <0.001 0.422 0.226
Mean arterial pressure
TO 100.04+12.33
T 85+12.54 <0.001 - -

T2 78.97+10.44 <0.001 - -

T3 91.36+13.33 <0.001 <0.001 -

T4 87.41x£11.65 <0.001 0.001 -

T5 85.82+9.28 <0.001 0.008 -

T6 88.09+10.43 <0.001 <0.001 -

T7 90.63+9.48 <0.001 <0.001 -

T8 91.09+10.19 <0.001 <0.001 -

T9 72.09+7.16 <0.001 0.001 <0.001
T10 74.12+8.36 <0.001 0.013 <0.001
T 80.53+9.50 <0.001 0.363 <0.001

TO: Before induction of anesthesia, T1: 5 minutes after induction, T2: Immediately before tourniquet inflation, T3: 5 minutes after tourniquet
inflation, T4: 15 minutes after tourniquet inflation, T5: 30 minutes after tourniquet inflation, T6: 60 minutes after tourniquet inflation T7:
90 minutes after tourniquet inflation, T8: Just before tourniquet deflation, T9: 5 minutes after tourniquet defilation, T10: 15 minutes after
tourniquet defilation, T11: 30 minutes after tourniquet deflation p1: Compared with TO value p2: compared to T2 value p3: Compared to T8
value.

SUNU 7 Laringoskop Ampiil Arizasi Sonrasi, Transkutan6z Retrograd Krikolaringeal Aydinlatma Kullanilarak

Basariyla Gergeklestirilen Entiibasyon Girisimi: iki Olgu Sunumu

Akcan AKKAYA, 0000-0002-1630-2033, Ulkii Yavuz ERSAYIN, 0000-0002-6813-5038

Bolu Abant izzet Baysal Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Anabilim Dali, Bolu

0z

Giris ve Amagc: Laringoskopi; acil trakeal entiibasyon, glvenli anestezi ve hava yolu patolojisinin teshisi icin gerekli bir
prosedurdir. Laringoskop; kisa bir tutma parcasi(handle), kasik(blade) ve kasik 6n kisminda bulunan isik kaynagindan
olusur. Klinigimizde farkl tarihlerde iki ayri cerrahi uygulamasi sirasinda laringoskopa ait i1sik kaynaginin disfonksiyone
olmasi neticesinde, entlbasyon islemleri noninvaziv transkutandz retrograd krikolaringeal aydinlatma (TRKA) yéntemiyle
gergeklestirilmistir. TRKA islemi i¢in ameliyathane ortaminda damar yolu agmak icin hazirda bulundurulan 1400 luks
aydinlatma giclne sahip iki adet soguk led 1sik kaynagi kullanildi ve glottik aydinlatma bu iki soguk i1sik kaynaginin boyun
bélgesine bilateral eksternal temasi ile gerceklestirildi. Transkutanéz retrograd krikolaringeal aydinlatma, laringoskop ampul
arizas! durumunda iyi bir aydinlatma alternatifidir. Ayrica laringeal ve faringeal anatominin normalden farkli oldugu vakalarda
ve travma hastalarinda da faydali olabilir. Transkutandz retrograd krikofaringeal aydinlatma ile ilgili klinik deneyimimizi
paylasmayi amacladik.

Olgular:

Olgu 1: Pnomotoraks nedeni ile elektif sartlarda g6gis tupl takilmasi planlanan 19 yasinda, 59 kg erkek hasta ASA Il
ve Mallampati siniflamasi 1 olarak anestezi indiksiyonuna alindi, entiibasyon esnasinda laringoskop aydinlatma sistemi
arizalanan hasta da eksternal soguk led aydinlatma ile ayni laringoskop sistemi kullanilarak entlibasyon basarili olarak
gerceklestirildi. Entlbasyon basarisi kapnografik solunum paterni ve oskiltasyonla teyit edildi. Tup yerlestiriimezden énce
bir endoskop yardimi ile glottik gérantinun fotografi cekildi (Sekil 1).
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Olgu 2: ileus &n tanisiyla acil operasyon planlanan 7.5 yasinda, 23 kg kadin hasta risk siniflamasi ASA-Ill, Mallampati 8lcegi
2 olarak induksiyona alindi. Laringoskopi sirasinda meydana gelen aydinlatma hatasi nedeni ile yedek laringoskop getirilene
kadar mudahale masasinda hazir bulunan led isik kaynaklari TRKA saglanarak hasta basari ile entlbe edildi. Hastanin islem
esnasindaki glottik gérinimu Sekil 2’de betimlenmistir.

Tartisma: Retrograd transkutanéz krikolaringeal iliminasyonla basarili entibasyon islemi daha énceden Wilson ve Mondary
tarafindan bildirilmistir. Ginimuz teknolojisindeki gelismeler yuksek aydinlatma giiciine sahip led bazl soguk 1sik kaynaklarini
kolay erisilebilir ve ucuz hale getirmistir. Ozellikle pediyatrik damar yolu icin kullanildiklarinda etkin fayda saglayan bu
gulclu 1sik kaynaklari anestezi verilen ortamlarda kolay erisilebilir durumdadirlar. Entlibasyonunu gergeklestirdigimiz her
iki olguda da TRKA kullanimi esnasinda gdlgelenme gerceklesmemisti, bu da 6zellikle glottis gibi dokularin cevreledigi
bosluksu yapilarin daha belirgin olmasini saglamisti. Bu farkllik ézellikle dokularin ve laryngeal yapilarin ayirdinin zorlastigi
yenidogan anatomisi, travma hasarh laryngeal yapilar veya malformasyon gibi bagka laryngeal patolojilerin bulundugu
hallerde, entlibasyon igsleminin basarisini artirici bir katki saglayabilir.

Sonug: TRKA tekniginin klinige olasi katkilarinin arastiriimasi icin éncelikli olarak boyun anatomisinin nispeten ince oldugu
pediyatrik hastalarda kullaniimak Gzere, bu isleme yonelik patentli cihazlarin gelistiriimesinin ve bu zeminde klinik calismalarin
planlanmasinin bilime yararli olacagi kanaatindeyiz.

Anahtar Kelimeler: Laringoskop, i1sik arizasi, aydinlatma, krikolaringeal

Sekil 1: Vaka 1’e ait eksternal glottik aydinlatmanin laringoskopi esnasindaki fotografi.

Sekil 2: Vaka 2'ye ait eksternal glottik aydinlatmanin laringoskopi esnasinda

Successful Intubation Using Transcutaneous Retrograde Cricholaryngeal lllumination After Laryngoscope Bulb
Failure; Two Case Report

ABSTRACT

Introduction and Objective: Laryngoscopy and endotracheal intubation are necessary procedure for safe general
anesthesia and diagnosis of airway pathology. Laryngoscope consists of a short handle, a blade and a light source located
in front of the blade. Dysfunction of the light source of the laryngoscope during two different surgical applications on different
dates in our clinic, intubation procedures were performed with the noninvasive transcutaneous retrograde cricolaryngeal
illumination (TRCI) method. For TRCI procedure, two cold LED light sources with 1400 lux light power were used that are
present for vascular access in the operating room environment, and glottic illumination was carried out with bilateral external
contact of these two cold light sources to the anterior neck region. We used TRCI is a good illumination alternative in case
of laryngoscope bulb failure. It may also be beneficial in traumas patients and in cases where the laryngeal and pharyngeal
anatomy is different from normal. We aimed to share our clinical experience with transcutaneous retrograde cricopharyngeal
illumination.
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Cases:

Casel: A 19-year-old, 59 kg male patient who was planned to have a chest tube insertion under elective conditions due
to pneumothorax was taken for anesthesia induction. The patient was ASA Il and Mallampati classification was 1. The
laryngoscope illumination system malfunctioned during the intubation attempt. Intubation was successfully performed by
using the same laryngoscope system with external cold LED illumination in the patient. Intubation success was confirmed by
capnographic breathing pattern and auscultation. Before the tube was placed, a photograph of the glottic image was taken
with the help of an endoscope Figure 1.

Case 2: A 7.5-year-old, 23 kg female patient who was scheduled for emergency operation with a diagnosis of ileus was
inducted with risk classification ASA-IIl, Mallampati scale of 2. Due to the illumination system malfunction that occurred
during laryngoscopy, the patient was successfully intubated with providing TRCI with the LED light sources available on the
intervention table until the spare laryngoscope was brought. The glottic view of the patient during the procedure is in Figure 2.

Discussion: Successful intubation with retrograde transcutaneous cricolaryngeal illumination was previously reported by
Wilson and Mondary. Advances in today’s technology have made LED-based cold light sources with high illumination power
easily accessible and inexpensive. In both cases that we intubated, shadowing did not occur during the use of TRCI.

This made the hollow structures surrounded by tissues such as the glottis more prominent. This difference may contribute
to the success of the intubation procedure, especially in cases where the differentiation of tissues and laryngeal structures
is difficult, in the presence of other laryngeal pathologies such as neonatal anatomy, trauma-damaged laryngeal structures
or malformations.

Conclusion: In order to investigate the possible contributions of the TRCI technique to the clinic, primarily for use in pediatric
patients with relatively thin neck anatomy, we believe that the development of patented devices for this procedure and
planning clinical studies on this basis will be beneficial to science.

Keywords: Laryngoscope, light failure, illumination, cricolaryngeal

Figure 1: Photograph of the external glottic illumination of Case 1 during laryngoscopy.

Figure 2: Photograph of the external glottic illumination of Case 2 during laryngoscopy.

References
1. Murphy MK, Volsky PG, Darrow DH. Laryngoscope llluminance in a Tertiary CareMedical Center: Industry Standards and Implications
for Quality Laryngoscopy. Otolaryngol - Head Neck Surg (United States). 2015;153(5):806—-11.

2. James E. Wilson, Natalie Mondary, Transcutaneous cricolaryngeal illumination as an adjunct during orotracheal intubation, The Journal
of Emergency Medicine, Volume 15, Issue 1,1997,Pages 91-94,

3. Dutt RD, Verma Y, Ranganath B, Gaur A, Bansal SC. Comparison of LED-Based Transillumination Device with Traditional Vein Viewing
Methods for Difficult Intravenous Cannulation in Indian Children: A Nonrandomized Controlled Trial. Indian J Pediatr. 2022 Jul 4

Med ) West Black Sea 2022;6(3): 417-454 437



Sempozyum Ozetleri

SUNU 8 Posterior Stabilizasyon ve Fizyon Cerrahisi Yapilan 3 Yillik Travma Vakalarinin Degerlendirilmesi
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Giris ve Amagc: Torakolomber (TL) omurganin travmatik kiriklari, 6zellikle torakolomber bileske (T10-L2) seviyesinde
meydana gelen, spinal kolonun en sik gorilen kiriklardir. Gogus kafesi, kotlar ile birlikte daha az hareketli olan torakal
bdlgeden, daha dinamik olan lomber boélgeye gecis bu bdlgeyi biyomekanik acidan stresli bir alan haline getirmektedir
(1). Torakolomber omurga yaralanmalarinin %40 ila %80’i yiksek enerjili, motorlu ara¢ kazalari, dismeler ve benzeri
durumlar ile ilgili oldugundan, bircogu biyomekanik ve nérolojik agidan anstabil olma egilimindedir ve genellikle ¢coklu organ
yaralanmalarina sahiptir (2,3). Calismamizin amaci (¢ yil igerisinde klinigimize basvuran torakolomber travma nedeni ile
posterior stabilizasyon ve flizyon cerrahisi gecirmis hastalarin degerlendirilmesidir.

Gerec ve Yontem: Ocak-2019 ile Ekim-2022 tarihleri arasinda Bilent Ecevit Universitesi Tip Fakilltesi Hastanesi Nérosir(rii
Kliniginde torakolomber omurga travmasi nedeni ile tedavi alan 55 hasta incelendi. incelenen parametreler yas, cinsiyet,
travma etiyolojisi, fraktlr seviyesi, fraktur sayilari, yapilan cerrahi uygulama, McCormack skoru, stabilizasyon uzunlugudur.

Bulgular: Calismaya katilan popllasyonun ortalama yasi kadinlarda (n=19) 44.7, erkeklerde (n=36) 51.6 idi. Travma
etiyolojilerinde en fazla sebep yuksekten disme (%81,8) olarak tespit edildi. 45 hastada (%81,8) tek, 10 hastada (%18,2)
ise coklu seviye kiriklari mevcut olup, en cok L1 frakturt (% 56,3) oldugu izlenmistir (p<0.05). Hastalarin %40’ina (n=22)
dekompresyon amaciyla laminektomi yapilmistir. 49 hastanin McCormack (%89) skorunun <6, 6 hastanin (%11) ise 7 ve
Uzeri oldugu gorilmustir. 49 hastaya kisa segment stabilizasyonu, 6 hastaya ise uzun segment stabilizasyon uygulanmistir.

Tartisma ve Sonuc: Torakolomber omurga travmalari genellikle yliksek enerjili yaralanmalarin bir sonucudur, ¢cogunlugu
motorlu tasit kazalari ve disme kaynaklidir. Torakolomber kirngin tedavisini belirlemede kirik stabilitesi &nemli bir faktdrdir.
Kirik stabilitesi, mekanik stabilite ve nérolojik stabiliteden olusur (2,3). Torakolomber fraktiir yiksekten diisme nedeni ile
siklikla erkeklerde ve L1 vertebra diizeyinde kargimiza ¢ikmaktadir. Laminektomi ile birlikte kisa segment stabilizasyonlari
bu hastalarda daha sik uygulanan cerrahi yontemlerdir.

Anahtar Kelimeler: Travma, Torakolomber fraktirler, Posterior stabilizasyon, Flizyon cerrahisi
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Evaluation of 3-Year Trauma Cases who Underwent Posterior Stabilization and Fusion Surgery
ABSTRACT

Introduction and Aim: Traumatic fractures of the thoracolumbar (TL) spine are the most common fractures of the spinal
column, especially at the level of the thoracolumbar junction (T10-L2). The transition from the less active thoracic region to
the more dynamic lumbar region, along with the rib cage, makes this region a biomechanically stressful area (1). Since 40%
to 80% of thoracolumbar spine injuries are related to high-energy, motor vehicle accidents, falls, and similar situations, many
tend to be biomechanically and neurologically unstable and often have multiple organ injuries (2,3). The aim of our study is
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to evaluate the patients who applied to our clinic within three years and had posterior stabilization and fusion surgery due to
thoracolumbar trauma.

Materials and Methods: Between January-2019 and October-2022, 55 patients who were treated for thoracolumbar spine
trauma in the Neurosurgery Clinic of Bllent Ecevit University Medical Faculty Hospital were examined. The parameters
examined were age, gender, trauma etiology, fracture level, number of fractures, surgery performed, McCormack score, and
length of stabilization.

Results:The mean age of the population participating in the study was 44.7 for females (n=19) and 51.6 for males (n=36).
Falling from a height (81.8%) was the most common cause of trauma etiology. There were single level fractures in 45
patients (81.8%) and multiple level fractures in 10 patients (18.2%), and L1 fracture was the most common (56.3%) (p<0.05).
Laminectomy was performed in 40% (n=22) of the patients for decompression.It was observed that the McCormack score of
49 patients (89%) was <6, and 7 and above in 6 patients (11%).Short segment stabilization was applied to 49 patients and
long segment stabilization was applied to 6 patients.

Discussion and Conclusion: Thoracolumbar spine traumas are usually the result of high-energy injuries, mostly caused
by motor vehicle accidents and falls. Fracture stability is an important factor in determining the treatment of a thoracolumbar
fracture. Fracture stability consists of mechanical stability and neurological stability (2,3). Thoracolumbar fracture is frequently
encountered in men and at the level of the L1 vertebra due to falling from a height. Short segment stabilizations together with
laminectomy are more common surgical methods in these patients.

Keywords: Trauma, Thoracolumbar fractures, Posterior stabilization, Fusion surgery
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Amac: Maksillofasiyal travmaya eslik eden kiriklar havayolu yénetimini zorlastirabilir ve havayolu ve anestezi yénetimi de bu

hastalarin prognozunda cok etkilidir (1,2). Calismamizda maksillofasiyal travma nedeniyle hastanemizde takip/tedavi edilen
hastalardaki anestezi yonetimimizin degerlendirilmesi amaglanmistir.

Gerec ve Yontemler: Etik kurul onami sonrasi, Ocak 2018- Aralik 2021 tarihleri arasinda maksillofasiyal travma nedeniyle
basvuran hasta dosyalari retrospektif olarak tarandi. Hastalarin yasi, cinsiyeti, ASA riski, travma nedenleri, komorbiditeleri,
ilk bagvuru yerleri, aclik ve operasyona alinmasi i¢in gecen sureleri, kirik tipleri ve tedavi yéntemleri, anestezi ve havayolu
ybnetimi, postoperatif takip yerleri, yogun bakim dnitesi (YBU)’nde mekanik ventilatér (MV) ihtiyacinin varhigi, YBU yatis
suresi ve mortalite oranlari kaydedildi.

Bulgular: Toplam 459 maksillfasiyal travma hastanin degerlendirildigi ¢calismada hastalarin %74.5’nin 19-64 yas grubu
ve %79.3'nun erkek cinsiyet oldugu gérildu. Hastalarin %31,4’nin darp, %29’nun dusme ile travmatize oldugu goéraldu.
Hastalarin %30’unda maksilla, %25’inde orbita, %20’sinde mandibula kingi tespit edildi. Hastalarin %48’inin poliklinige,
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%45’inin acile, %7’sinin sevkle hastaneye basvurdugu goéruldi. Hastalarin %54’°Gnin konservatif yontemlerle takip edilirken
%46’sinin opere edildigi tespit edildi. Opere edilenlerin %62,7’sinin ASA-2 oldugu, %1’inin sedasyon, %12,4’tniun lokal,
%32,6’sinin ise genel anestezi altinda midahale edildigi gortldu. Ortalama aglk suresinin 10,11+3,16 saat(s), cerrahiye
alinma suresinin ise 99,14+84,32 s oldugu gorildl. Hastalarin havayolu yonetimi Tablo-1'de gdsterilmistir. Postoperatif
%89’unun serviste, %11’inin YBU’de tedavi edildigi, YBU yatisi yapilan 19 hastanin %63'niin MV ihtiyaci oldugu, %84°niin
servise cikarildiyi, %16’sinin vefat ettigi saptandi. YBU ortalama yatis siiresinin 18,55+32,82 giin, ortalama mortalite
suresinin 0,33+5,54 glin oldugu goéruldi.

Tartisma/Sonug: Hizli, seri endotrakeal entlibasyon(ETE), travmada havayolu yénetimi icin en yaygin yaklasimdir (3,4).
Gupta ve ark. maksillofasiyal travmalarda havayolu giivenliginin en cok ETE’le saglandigini belirtmiglerdir (5). Calismamizda
da ETE’nin sik tercih edildigini saptadik. Anatomik buttinligl bozulmus maksilliofasiyal travma cerrahisinde havayolu ve
hasta guvenligi i¢in ideal havayolu aracinin ETE oldugu kanisindayiz.

Anahtar kelimeler: Maksillofasiyal travma, endotrekeal entibasyon, havayolu yénetimi

Tablo 1: Hastalarin havayolu yénetimi.

n %
Endotrakeal entlibasyon 119 56,39
Spontan solunum 63 29,85
Nazotrakeal entiibasyon 22 10,42
Submental entiibasyon 4 1,8
Trakeostomi 3 1,4
Toplam 211 100,0
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Anesthesia and Airway Management in Maxillofacial Traumas: A Retrospective Study
ABSTRACT

Objective: Fractures accompanying maxillofacial trauma can complicate airway management, and airway and anesthesia
management are very effective in the prognosis of these patients (1,2). In our study, it was aimed to evaluate our anesthesia
management in patients followed/treated in our hospital for maxillofacial trauma.

Material and Methods: After ethics committee approval, the files of patients who applied for maxillofacial trauma between
January 2018 and December 2021 were reviewed retrospectively. Patients’ age, gender, ASA risk, causes of trauma,
comorbidities, first application sites, fasting and duration of operation, fracture types and treatment methods, anesthesia and
airway management, postoperative follow-up sites, mechanical ventilator in the intensive care unit (ICU) The presence of the
need for MV, ICU length of stay and mortality rates were recorded.

Results: In the study in which a total of 459 maxillofacial trauma patients were evaluated, it was seen that 74.5% of the
patients were in the 19-64 age group and 79.3% were male of patients. It was observed that 31.4% were traumatized by
assault and 29% by falling. Maxilla fractures were detected in 30%, orbital fractures in 25%, and mandible fractures in 20%
of the patients. It was observed that 48% of the patients were admitted to the polyclinic, 45% to the emergency department,
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and 7% to the hospital by referral. While 54% of the patients were followed with conservative methods, it was determined that
46% were operated. 62.7% of the operated patients were ASA-2, 1% were sedation, 12.4% were local, it was observed that
32.6% of them were intervened under general anesthesia. The mean duration of fasting was 10.11+3.16 hours and the time
to surgery was 99.14+84.32 hours. Patients airway management is shown in Table-1. Postoperatively, 89% were treated in
the ward, 11% were treated in the ICU, 63% of the 19 patients hospitalized in the ICU needed MV, 84% were taken to the
ward, and 16% died. The mean length of stay in the ICU was 18.55+32.82 days, and the mean mortality time was 0.33+5.54
days.

Discussion/Conclusion: Rapid, serial endotracheal intubation (ETE) is the most common approach for airway management
in trauma (3,4). Gupta et al. stated that airway safety is mostly provided by ETE in maxillofacial traumas (5). In our study,
we found that ETE was frequently preferred. We believe that ETE is the ideal airway tool for airway and patient safety in
maxilliofacial trauma surgery with impaired anatomical integrity.

Keywords: Maxillofacial trauma, Endotracheal intubation, Airway management

Table 1: Airway management of patients.

n %
Endoctracheal intubation 119 56.39
Spontaneous breathing 63 29.85
Nasotracheal intubation 22 10.42
Submental intubation 4 1.8
Tracheostomy 3 1.4
Total 211 100.0

SUNU 10 Patpat Kazasi Sonrasi Diz Alti Amputasyon Uygulanan Hastada Anestezi Yonetimi: Olgu Sunumu

Eren ACIKGOZ, 0000-0002-3084-7339

Zonguldak Karadeniz Eregli Devlet Hastanesi
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Giris: Hayati veya ekstremiteyi tehdit eden, hastanede yatis gerektirebilen kinetik, termal veya kimyasal enerjinin neden
oldugu yaralanmalar ve olusan doku hasari travma olarak adlandirilir. Diinya genelinde 15-45 yas arasi éltimlerin yaklasik
%80’i travmaya baglidir (1). Travma vicudun homeostatik dengesini bozar ve fizyolojik gereksinimleri artirir. Bu noktada

anestezistler, travmali hastaya koordineli yaklagim sireci ve kriz yénetiminde 6énemli bir noktada bulunmaktadirlar (2,3). Bu
yazida ¢apa makinesi kazasi sonrasi diz amputasyonu uygulanan hastada anestezi ydnetimi sunulmustur.

Olgu Sunumu: 19 yasinda erkek hasta, ayagini capa bicaklarina kaptirmasi sonucu yaralanarak kazadan 45 dakika sonra
acil servise getirildi. Hipotansif ve tasikardik olan hasta ortopedi bolimu tarafindan acil olarak ameliyata alindi. Kan Basinci:
80/55 mmHg, Nabiz: 115/dk, periferik oksijen satlirasyonu (SpO,):%96 idi. Hasta 4mg/kg ketamin ve 1mg/kg rocuronium ile
hizli seri bir sekilde entiibe edildi, anestezi idamesi aralikli ketamin boluslari ile saglandi. Her iki koldan 18G intraket ile damar
yolu acildi, intraarterial monitérizasyon saglandi ve olgu isitiimaya baslandi. Kan gazi: pH:7,30, laktat:8mmol/L, hemoglobin
8.4 gr/dl idi. invaziv kan basinci takibi saglandi. Bacaga uygulanan turnike sonrasi cerrahiye baglandi. Ortopedi ekibi
tarafindan popliteal bélge distalinde dolagim olmamasi, tip 3¢ acik kirgi olmasi nedeniyle diz dezartikulasyonu uygulandi. iki
saatlik cerrahi suresince hastaya 3000cc izotonik mayi isitilarak verildi. Hastanin intraoperatif hemodinamisi stabil seyrettigi
icin kan transflizyonu yapiimadi. Operasyon sonunda vitalleri stabil olan hasta ekstlibe edilerek yogun bakima alindi. Yogun
bakim Unitesinde crush sendromu olasiligina kargi ¢ giin takip edilen hasta laboratuvar testleri normal, vitalleri stabil sekilde
servise devir edildi.
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Sonug: Travmadan sonra gecen sire, hastanin triajini saglayan ekibin yaklasimi ve hastaneye ulastiktan sonra hastaya
spesifik uygulanan anestezik ve cerrahi yaklasim travma hastasinin hayatta kalimini ve sekelsiz iyilesmesini belirleyen
Onemli faktérlerdir. Travma hastalarinda her hasta bireysel olarak degerlendiriimeli, optimal anestezik bakim saglanmali ve
gereksiz kan transflizyonlarindan kaginiimalidir.

Anahtar Kelimeler: Anestezi yénetimi, Amputasyon, Travma
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Sekil 1: Hastanin ameliyata ilk alinisi ve uygulanan amputasyon

Anesthetic Management of a Patient Undergoing Amputation Below the Knee Following a Traffic Accident with
Patpat: A Case Report

ABSTRACT

Introduction: Trauma is described as tissue loss due to thermal, kinetic or chemical energy induced injury that necessitates
hospitalization threatening life or an extremity. Eighty percent of deaths between 15-45years is due to trauma worldwide
(1). Trauma disturbs homeostasis and increases the physiologic requirements. Anesthesiologists play a major role in the
management of trauma patient(2,3). Herein, the anesthetic management of a patient undergoing below the knee amputation
following hoeing machine accident is presented.

Case: Nineteen years old male patient was transferred to emergency department of our hospital 45 minutes after a traffic
accident. Non invazive blood pressure was 80/55mmHg, heart rate 115bpm, periferic oxygen saturation was 96% on admission
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and emergency operation was decided. 18G catheters were introduced to both basilic veins, intraarterial monitorization
started and active patient warming commenced. Arterial blood gas sampling revealed pH:7.30, Lactate:8mmol/L, Hgb:8.4g/
dL. Following rapid sequence intubation with 4mg/kg ketamine and 1mg/kg rocuronium and tourniquet application above
the knee, surgery commenced. Maintanance of anesthesia was achieved by intermittant ketamine bolus doses. Knee
disarticulation was done due to lack of circulation below the popliteal artery, presence of type ilic open fracture, and
soil contamination. Totally 3000ml of warmed izotonic fluid was infused during the intraoperative period. Intraoperative
hemodynamic parameters were stable therefore no blood transfusion was provided. At the end of the operation his vital signs
were stable, and the patient was extubated and transferred to intensive care unit. Following three days follow-up in intensive
care unit for the probability of crush syndrome, he was discharged to ward with stable vital signs.

Conclusion: Major factors determining the well being and sequela free healing of a trauma victim are the time lapse from
the onset of trauma until the patient is transferred to hospital, the approach of the transfer team, and the patient tailored
anesthetic and surgical management. Unnecessary blood transfusion must be avoided during the management of trauma
patients. Every trauma patient must be evaluated on patient basis, optimal anesthetic care must be provided and unnecessary
blood transfusion must be avoided.

Keywords: Anesthetic management, Amputation, Trauma
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Figure 1: Preoperative and intraoperative amputation views
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SUNU 11 Travmatik ve Non-Travmatik intrakraniyal Kanama Nedeniyle Opere Edilen Hastalarin Peroperatif
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Giris: Intrakraniyal hemorajiler dért genis kanama tipini kapsar: epidural, subdural, subaraknoid ve intraparankimal
kanamalardir. Her kanama tipi farkli etiyolojilerden kaynaklanir ve klinik bulgular, prognoz ve sonuglar degiskendir (1).

Bu calismanin primer amaci travmatik ve nontravmatik beyin kanamasi nedeniyle opere edilen hastalarin 6zelliklerinin ve
peroperatif dénemlerinin karsilastiriimasi, sekonder amag ise bu hastalarda mortaliteyi etkileyen faktérlerin belirlenmesidir.

Gerec ve Yontemler: Bu retrospektif calismada Ocak 2018- Eyliil 2022 arasinda Zonguldak Biilent Ecevit Universitesi
Hastanesinde beyin kanamasi sebebiyle opere edilmis tim hastalar degerlendirildi. Hastalara ait bilgiler hasta dosyalarindan
retrospektif olarak elde edildi. Beyin tUméri nedeni ile opere olmus takibinde kanama gelisen, hidrosefali tanisi olan,
dosyasinda da eksik verisi olan, preoperatif sedatize edilmis GKS’'nin degerlendirilemedigi hastalar ¢calismaya dahil edilmedi
(n=12). Normal dagilim testi olarak Shapiro Wilk testi kullanilmistir. Gruplar arasi karsilastirmalarda Bagimsiz iki Ornek T
testi, Mann-Whitney U testi, kategorik degiskenlerin karsilastirmalarinda Ki-kare testi kullanildi. Mortalitenin tespiti bagimi
degiskenlerin Lojistik Regresyon Analizi ile modellenmesiyle saglanmistir. p<0.05 degeri istatistiksel olarak anlamh farklilik
kabul edildi.

Bulgular: Calismaya 91 olgu dahil edildi. Yas ortalamasi 59.23+23.70 olan hastalarin mortalite oraninin %18.7 oldugu
gbraldd. Bayuk cogunlugu travmatik beyin kanamasi nedeniyle (%64.8) opere edilen hastalarda travmatik kanamalarin
etiyolojisinde en sik dusme (%46.2) ve trafik kazalar (%12.1) yer aldigi gérilmustir. Kanamalarin ¢ogunlugu subdural
(%76.9)idi. Travmatik beyin kanamasiyla opere edilen hastalarinin nontravmatik beyin kanamasi geciren hastalara gére
daha fazla oranda yogun bakim ihtiyaci oldugu belirlenmistir (p=0.022) (Tablo 1). Mortalite riskinin non-travmatik beyin
kanamasinda 5.63 kat, GKS 9-12 olanlarda 6.47 kat, GKS<9 olanlarda 21.22 kat, intraoperatif hipotansif seyredenlerde
olanlarda 2.07 kat, hem hipotansiyon hem hipertansif atak gérilenlerde 43.02 kat daha fazla oldugu bulunmustur.

Tartisma: Yapilan bir travma calismasinda, yaralanma siddet skorunun ytiksek olmasi, ileri yas, subdural ve subaraknoid
kanama varligi artmis mortalite ile iligkili oldugu bulunmustur (2). Calismamizda ise, hemorajinin non-travmatik olmasinin,
basvuru sirasindaki GKS skorunun, intraoperatif hemodinamik degisikliklerin (hipotansiyon, hipotansiyon+hipertansiyon)
mortalite Gizerine etkisinin oldugu bulunmustur.

Anahtar Kelimeler: Travmatik intrakraniyal kanama, Non-travmatik intrakraniyal kanama, Mortalite
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Tablo 1: Travmatik ve nontravmatik beyin kanamasi nedeni opere edilen hastalarin demografik ve peroperatif 6zellikleri

Parametreler Grup Travma (n=59) Grup Non-travmatik (n=32) p
Yas 53.79+25.26 69.25+16.64 0.005
Cinsiyet (K/E) 10/ 49 9/23 0.210
ASA

NvAY 1/6/19/32/1 0/4/11/15/2 0.700
Anestezi suresi 147.37+54.38 130.93+56.98 0.069
Verilen toplam sivi 2405+1269.90 2132.81+863.84 0.279
Preop. hemodinami

Normal/HT/Hipotansif 36/16/7 15/15/2 0.151
Preoperatif GKS 14 (3-15) 14 (2-15) 0.486
Postoperatif GKS 14 (2-15) 14 (4-15) 0.905
YBU ihtiyaci+/- 42117 15/17 0.022
Mortalite +/- 50/9 24/8 0.255

Degerler, ortalama + SS, Median (minumum-maksimum) veya hasta sayisi olarak sunulmustur. GKS: Glasgow Koma Skoru, HT:
Hipertansiyon, YBU: Yogun bakim Unitesi, Preop: Preoperatif

Peroperative Evaluation of Patients Operated Due to Traumatic and Nontraumatic Intracranial Bleeding
ABSTRACT

Introduction: Intracranial hemorrhages encompass four broad types of bleeding: epidural, subdural, subarachnoid, and
intraparenchymal hemorrhages.Each type of bleeding results from different etiologies and clinical findings, prognosis and
outcomes are variable (1). The primary aim of this study is to compare the characteristics and perioperative periods of
patients who were operated for traumatic and non-traumatic brain hemorrhage, and the secondary aim is to determine the
factors affecting mortality in these patients.

Material and Methods: In this retrospective study, all patients who operated for intracranial hemorrhage in Zonguldak
Bulent Ecevit University Hospital between January 2018-September 2022 were evaluated. Patient information was obtained
retrospectively from patient files. Patients who underwent surgery for a brain tumor, developed bleeding during follow-up, had
a diagnosis of hydrocephalus, had missing data in their file, and were unable to evaluate preoperative sedative GCS were
not included in the study.

Results: 91 cases were included in the study. The mortality rate of patients with a mean age of 59.23+23.70 years was
18.7%. It was observed that the most common etiology of traumatic hemorrhage in patients who were operated due to
traumatic brain hemorrhage (64.8%) were falling (46.2%) and traffic accidents (12.1%). Majority of the bleedings were
subdural(76.9%). The patients were operated for traumatic hemorrhage needed ICU at a higher rate than the patients
with non-traumatic hemorrhage(p=0.022)(Table1). It was found that the risk of mortality was 5.63 times higher in non-
traumatic brain hemorrhage, 6.47 times in those with GCS 9-12, 21.22 times in those with GCS <9, 2.07 times in those with
intraoperative hypotensive course, and 43.02 times in those with both hypotension and hypertensive episodes.

Discussion: In a trauma study, it was found that high injury severity score, advanced age, presence of subdural and
subarachnoid hemorrhage were associated with increased mortality (2). In our study, it was found that non-traumatic
hemorrhage, GCS score at admission, and intraoperative hemodynamic changes had an effect on mortality.

Keywords: Traumatic intracranial hemorrhage, Non-traumatic intracranial hemorrhage, Mortality
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Table 1: Demographic and peroperative characteristics of patients operated for traumatic and non-traumatic brain hemorrhage

Parameters Group Trauma (n=59) Grup Non-traumatic (n=32) P
Age 53.79+25.26 69.25+16.64 0.005
Gender (K/E) 10/ 49 9/23 0.210
ASA

vAY 1/6/19/32/1 0/4/11/15/2 0.700
Anesthesia time 147.37+54.38 130.93+56.98 0.069
Administered total fluid 2405+1269.90 2132.81+863.84 0.279
Preop. hemodynamics

Normal/HT/Hypotansive 36/16/7 15/15/2 0.151
Preoperative GCS 14 (3-15) 14 (2-15) 0.486
Postoperative GCS 14 (2-15) 14 (4-15) 0.905
Need for ICU+/- 42117 15/17 0.022
Mortality +/- 50/9 24/8 0.255

Values are presented, mean + SD, Median (minumum-maximum), or number of patients.GCS: Glasgow Coma Score, HT: Hypertension,
ICU: Intensive care unit, Preop: Preoperative

SUNU 12 Bardet Biedel Sendromlu Hastada Anestezi Yénetimi
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Amag: Bardet-Biedl Sendromu (BBS) retinal distrofi, obezite, polidaktili, kognitif bozukluklar, renal malformasyonlar ve

hipogonadizm ile karakterize anestezi ve perioperatif bakimi etkileyebilecek belirtileri olan nadir bir genetik hastaliktir (1).
Sunumumuzda femur boyun kirigr nedeniyle opere olan BBS’li hastada anestezi yonetimizi paylasmayi amacladik.

Olgu: Sunum icin onam alindi. BBS 6ykusl olan 51 yasinda, 130 kg erkek hastaya femur boyun kirngi nedeniyle acil
operasyon planlandi. Mental retardasyonu, gérme bozuklugu ve polidaktilisi mevcuttu. Boynu kisa ve kalin, dili blyukta.
Mallampati skorunun IV oldugu saptandi. Kan basinci 170/110 mmHg olarak élclldi. Midozolam premedikasyonunu
takiben operasyon odasina alinan hastaya rutin hemodinamik monitérizasyon ve arteriyal kantlasyon yapildi. Zor havayolu
malzemeleri hazirlandi. Propofol, fentanil ve rokuronyumla anestezi indliksiyonu yapildi. Maske ventilasyonu zordu, cift el
teknigi ile havalandirilabildi, video laringoskopla entlbe edildi. Entlibasyon sirasinda epiglotun bifid epiglot oldugu gézlendi.
intraoperatif ortalama arter basinci <60 mmHg oldu. Toplam 20 mg efedrin ve anestezinin ylizeyellestirimesi ile duzeldi.
Cerrahi bitiminde néromuskiler blok sugammadexle antagonize edildi, hasta sorunsuz ekstlibe edilerek servise génderildi.

Tartisma-Sonug: Bardet-Biedl sendromlu hastalarda anestezik zorluklar obezite, kardiyak, renal fonksiyon bozuklugunun
derecesi ve mental retardasyonla iligkilidir (2). Fasiyal dismorfizm, dental anomaliler ve epiglottis bifidanin BBS’ye eslik
ettigi bildirilmistir (3). Fasiyal dismorfizm, dental anomaliler maske ventilasyonunda, epiglot anomalileri ise entiibasyonda
zorluga neden olabilmektedir ve genel anestezi uygulanacak hastalara indiiksiyon éncesi zor havayolu hazirhgi yapiimasi
Onerilmektedir (3,4). Olgumuzda zor havayolu dustindigimuz igin zor havayolu malzemeleri hazirdi ve entlbasyon video
laringoskopla sorunsuz gerceklestirildi. Genel anestezi uygulanacak BBS’li hastalarda spesifik antidotu olmasi nedeniyle
néromuskduler bloker olarak rokuronyum kullanilmasi énerilmektedir (4). Olgumuzda etki baslangicinin hizli olmasi nedeniyle
rokuronyum tercih edildi. Intraoperatif tansiyon degisiklikleri BBS’li hastalarda gérilebilmektedir (2). Olgumuzda da
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intraoperatif hipotansiyon gelismistir. Arteriyal monitérizasyonla gelisen hipotansiyon erken farkedilerek tedavisi saglanmistir.
Sonug olarak preoperatif dénemde zor havayolunun belirlenmesi ve gerekli malzemelerin hazirlanmasi, invaziv arteriyel
monitdrizasyon ve uygun anestezik ajanlarin secimiyle BBS’li hastalarda glvenli anestezi saglanabilir.

Anahtar Kelimeler: Bardet Biedel Sendromu, anestezi, bifid epiglot

Anesthesia management of a patient with Bardet-Biedel Syndrome
ABSTRACT

Aim: Bardet-Biedl syndrome (BBS) is characterized by retinal dystrophy, obesity, polydactyly, cognitive impairment, renal
malformations and hypogonadism. It is a rare genetic condition with symptoms that can affect anesthesia and perioperative
care (1). In our presentation, we aimed to present our anesthesia management in a patient with BBS who was operated for
a femoral neck fracture

Case: Consent was obtained for the presentation. An emergency operation due to femoral neck fracture was planned
for a 51 years-old, 130kg male patient with BBS. The patient had mental retardation, visual impairment, polydactyly. His
neck was short, thick; his tongue was large. Mallampati score was Class IV. His blood pressure was 170/110 mmHg.
Routine hemodynamic monitoring, arterial cannulation was performed to the patient following midozolam premedication.
Difficult airway equipments were prepared. Anesthesia was induced with propofol, fentanyl, rocuronium. Mask ventilation
was difficult, he could be ventilated with two-hand technique, and was intubated with videolaryngoscope. During intubation,
it was observed that the epiglottis was a bifid epiglottis. Intraoperative mean arterial pressure decreased to <60 mmHg
and improved with 20 mg of ephedrine and superficial anesthesia. At the end of the surgery, the neuromuscular block was
antagonized with sugammadex, patient was extubated and transported to the service.

Discussion-Conclusion: Anesthetic difficulties in patients with BBS are associated with obesity, degree of cardiac and
renal dysfunction, and mental retardation (2). Facial dysmorphism, dental anomalies, epiglottis bifida have been reported
to accompany BBS (3). Facial dysmorphism and dental abnormalities can create difficulties with mask ventilation, and
abnormalities observed in the epiglottis can also lead to intubation difficulty and it is recommended to prepare difficult
airway equipments before induction of general anaesthesia (3,4). In our case difficult airway equipments were present
in operation room. Intubation was performed with a video laryngoscope without any problems. It is recommended to use
rocuronium as a neuromuscular blocker in patients with BBS, since it has a specific antidote (4). In our case, rocuronium was
preferred because of the rapid onset of action. Intraoperative blood pressure changes can be seen in patients with BBS (2).
Intraoperative hypotension was observed in our case. Hypotension was detected early with arterial monitoring and treated.
As a result, safe anesthesia can be achieved in patients with BBS by determining the difficult airway in the preoperative
period and preparing the necessary equipments, invasive arterial monitoring, and selection of appropriate anesthetic agents.

Keywords: Bardet Biedel Syndrom, anaesthesia, bifid epiglottis
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SUNU 13 Kartagener Sendromlu Hastada Anestezi Yonetimi

Rahgan Dilek OKYAY, 0000-0002-0520-7532, Giilbeyaz YALCIN, 0000-0002-7273-4324
Dincer Firat SEKER, 0000-0003-4271-2631

Zonguldak Bilent Ecevit Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Zonguldak, Ttrkiye

0z
Amag: Kartagener sendromu (KS), situs inversus, bronsektazi, sinizit kombinasyonundan olusan, herediter bir hastaliktir (1).

Anestezi agisindan énemi, perioperatif respiratuar komplikasyonlardir (2). Sunumumuzda suprakondiler humerus fraktur(
nedeniyle acil operasyonu planlanan, akut astim ataginda olan KS’li olguda anestezi ydnetiminin paylasiimasi amaclanmistir.

Olgu: Sunum icin onam alindi. Onbir yasindaki KS’lu erkek olgunun situs inversus, sinlizit, astim tanilari mevcuttu. Akut
astim ataginda olan olgu, salbutamol ve steroid tedavileri ile acil operasyona alindi. Rutin anestezi ve bispektral indeks
monitdrizasyonlari yapildi. Dekstrokardisi olan olguya EKG elektrotlari tam tersi olarak yerlestirildi. Propofol, fentanil,
rokuronyumla anestezi indiiksiyonu saglandi. |-gel Laringeal Maske (I-gel LMA) yerlestirildi. idamede sevofluran, remifentanil
kullanildi. Operasyon bitiminde sugammadeks ile kas blogu geri cevrildi ve derin anestezi altinda LMA cikarildi. Peroperatif
herhangi bir sorun yagsanmadi.

Tartisma-Sonug: Peroperatif astim atadi tedavisinde inhale kisa etkili salbutamol, intraventz kortikosteroid tedavisi
Onerilmektedir (3). Akut astim ataginda olan olgumuza salbutamol, kortikosteroid tedavisi uygulanmisti. Situs inversuslu
olgularda EKG’nin tam aksi yénde monitérize edilmesi 6nerilmektedir (4). Olgumuzda EKG elekirodlarini dekstrokardiye
uygun sekilde yerlestirdik. Trakeal temizlige olanak sagladigi icin endotrakeal entlibasyon KS’li olgularda tercih edilse de
icinden bronkoskopik girisimlere imkan veren LMA’larin kullanilabilecegi de bildiriimistir (2,4). Astimli hastalarda laringoskopi,
entiibasyon, yuzeyel anesteziyle bronkospazm tetiklenebilirken, LMA'’yla havayolu rezistansinda artis olmadigi belirtilmigtir
(3). Olgumuzda bronkospazmi tetiklememek igin icinden aspirasyon kateterinin gegmesine olanak saglayan I-gel LMA’yi
kullandik, anestezi derinligini takip ettik. Astimli hastalarda sevofluran ve rokuronyumun giivenle kullanilabilecegi bildirilmistir
(8). Bronkodilatasyon saglamak amaciyla sevofluran, cerrahi gevseme istendigi i¢in rokuronyum kullandigimiz olgumuzda
sorun yasamadik. Astimli hastalarda néromuskuler blogun antagonize edilerek, derin anestezi altindayken ekstiibasyon
Onerilmektedir. Neostigminin bronkospazmi tetikledigi bildiriimektedir (5). Olgumuzda sugammadeksle antagonizasyon
yapilarak derin anestezi altinda ekstiibasyon gergeklestiriimistir. Sonug¢ olarak astimli, KS’li olgularda ayrintili peroperatif
degerlendirmeyle respiratuar etkilerin arastirilarak tedavisinin dlizenlenmesi, intraoperatif dénemde bronkospazmi
tetikleyecek nedenlerin bilinmesi ve 6nlenmesiyle givenli bir anestezi saglanabilir.

Anahtar Kelimeler: Kartagener sendromu, Astim, I-gel LMA
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Anesthesia Management in a Patient with Kartagener Syndrome
ABSTRACT

Aim: Kartagener’'s syndrome is a hereditary syndrome involving situs inversus, bronchiectasis and sinusitis (1). Main
anesthetic concern is perioperative respiratory complications (2). It is aimed to present the anesthesia management of a
patient with KS and acute asthma attack who is scheduled for emergency operation due to supracondular humeral fracture.
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Case: Consent was obtained for the presentation. An 11-year-old boy with a history of KS had situs inversus, sinusitis, and
asthma diagnoses. Before operation he was treated salbutamol and steroid therapies. BIS monitoring was performed in
addition to routine monitoring. ECG electrodes were placed in the opposite direction of their routine places. Anesthesia was
induced with propofol, fentanyl, rocuronium. I-Gel LMA was placed. Sevoflurane and remifentanil were used for maintenance.
At the end of the surgery, norumusculer block was antagonised with sugammadex, LMA was removed under deep anesthesia.
There were no peroperative problems.

Discussion: Inhaled short-acting salbutamol and intravenous corticosteroid therapy are recommended for the treatment
of asthma attacks developing in the perioperative period (3). Our patient was treated with salbutamol, corticosteroids for
an acute asthma episode before operation. It has been stated that ECG should be monitored in the opposite direction in
patients with situs inversus (4). In our case, ECG electrodes were placed in opposite direction. Although endotracheal
intubation is preferred because it allows tracheal cleaning in patients with KS, it has also been reported that LMAs that allow
bronchoscopic interventions can be used (2,4). Bronchospasm can be triggered by laryngoscopy, intubation, superficial
anesthesia in asthmatic patients, but there is no increase in airway resistance with LMA (3). In our case to avoid brochospazm
we preferred I-Gel LMA and monitorized depth of anesthesia. Sevoflurane and rocuronium can be used safely in patients
with asthma (3). In our case, we used sevoflurane to provide bronchodilation and rocuronium for surgical relaxation. In
patient with asthma, extubation should be performed under deep anesthesia following complete antagonization of the
neuromuscular block. It has been reported that neostigmine triggers bronchospasm (3). In our case we prefered sugammadex
for noromusculer antagonization and, extubated our patient under deep anesthesia. As a result, safe anesthesia can be
achieved by investigating and treating respiratory effects in patients with asthma and KS, and preventing the causes that will
trigger bronchospasm in the intraoperative period.

Keywords: Kartagener syndrom, Asthma, |-gel LMA
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Giris: Notrofil/lenfosit orani (NLO), inflamatuar yanitin basit ve ucuz bir belirtecidir (1). NLO sadece cerrahi travmadan
degil ayni zamanda anestezik yontemden de etkilenir. Anestezi yontemi NLO’yu etkileyebilir, bdylece inflamatuar yaniti
ve cerrahi sonuclari module edebilir (2). Bu calismada, 6n kol cerrahisi geciren hastalarda kan NLO ile anestezi teknikleri
arasindaki iliskiyi degerlendirmek, sekonder amag ise Platelet/lenfosit orani (TLO), Ortalama Trombosit Hacmi (OTH) ile
anestezi teknikleri arasinda iliskiyi degerlendirmek amaclanmigtir.

Gere¢ ve Yéntemler: Bu retrospektif calismada 01.01.2018-01.01.2020 arasinda Zonguldak Biilent Ecevit Universitesi
Hastanesinde travma nedeniyle 6n kol cerrahisi gecirmis hastalar degerlendirildi. Hastalar Grup G (genel anestezi) ve Grup
P (periferik sinir blogu) olmak Uzere iki gruba ayrildi. Periferik kandaki I6kosit sayilari, NLO, PLO, OTH her iki grupta da
ameliyat dncesi ve ameliyattan 24 saat sonra elde edildi. Veriler uygun istatistiksel testler kullanilarak analiz edildi.

Bulgular: Calismaya 157 hasta dahil edildi. Her iki grubun demografik ve perioperatif 6zellikleri Tablo1’de 6zetlenmistir.
iki grup arasinda postoperatif total I6kosit sayisi(TLS), NLO, PLO seviyeleri acisindan anlamli fark saptanirken (sirasiyla
p=0.001,<0.001,0.15), MPV seviyeleri agisindan anlaml fark saptanmamistir. NLO’da baslangica gére medyan (IQR) artis,
grup G'de 24. Saatte 1.25 (-33.54—19.76) istatistiksel olarak anlamli idi (p < 0.001) idi.

Tartisma: Cerrahi travmanin neden oldugu stres izerine yapilan ¢alismalar, hiicresel direncin baskilandigini ve inflamas-
yona duyarhhgr bildirilmistir. NLO, TLO ve OTH gibi hemogram parametrelerinin inflamasyon dizeyi ile iligkili oldugu bildi-
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rilmistir (3). Surhonne ve ark. yaptigi ¢calismada spinal anestezinin genel anestezi sonrasina gére anlaml derecede daha
distk NLO ve daha disutk TLS ile iligkili oldugu gdzlenmistir (4). Calismamizda da genel anestezi, periferik sinir blogu ile
karsilastiriidiginda TLS ve NLO’da daha buytk bir artis ile iligkili bulunmustur.

Anahtar kelimeler: Genel anestezi, Nétrofil lenfosit orani, Periferik sinir blogu
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Tablo 1: Hastalarin demografik ve perioperatif 6zellikleri.

Parametreler Grup G (n=97) Grup P (n=60) P

Yas 49.59+14.79 54.06+£14.35 0.061
Cinsiyet (K/E) 45/52 35/25 0.146
Kilo (kg) 69.63+12.47 72.63+13.41 0.218
Ameliyat stresi (dk) 142.93+41.72 132+45.53 0.071
ASA (I/1/11) 47/30M17/3 28/20/8/4 0.668
Verilen toplam sivi(ml) 2018.04+652 1837.50+623.59 0.112

Degerler, ortalama + SS veya hasta sayisi olarak sunulmustur.

The Effect of Anesthesia Method on Neutrophil-Lymphocyte Ratio in Patients Undergoing Forearm Surgery
ABSTRACT

Introduction: The neutrophil/lymphocyte ratio (NLR) is a simple and inexpensive marker of the inflammatory response (1).
NLR is affected not only by surgical trauma, but also by the anesthetic method. The method of anesthesia can affect NLR,
thereby modulating the inflammatory response and surgical outcomes (2). In this study, it was aim to evaluate the relationship
between blood NLR and anesthesia techniques in patients undergoing forearm surgery, and the secondary aim was Platelet/
lymphocyte ratio (PLR), Mean Platelet Volume (MPV).

Material and Methods: In this retrospective study, patients who had forearm surgery due to trauma at Zonguldak Blilent
Ecevit University Hospital between January 2018 and September 2022 were evaluated. The patients were divided into two
groups as Group G (general anesthesia) and Group P (peripheral nerve block). Peripheral blood leukocyte counts, NLR,
PLR, MPV in both groups before and after surgery

Results: 157 patients were included in the study. Demographic and perioperative characteristics of both groups are
summarized in Table 1. While a significant difference was found between the two groups in terms of postoperative total
leukocyte count (TLC), NLR, and PLR levels (p=0.001, <0.001, 0.15, respectively), there was no significant difference in
MPV levels. The median (IQR) increase from baseline in NLR was 1.25 (-33.54—-19.76) at 24 hours in group G, which was
statistically significant (P< 0.001)

Discussion: Studies on the stress caused by surgical trauma have reported suppression of cellular resistance and
susceptibility to inflammation. It has been reported that hemogram parameters such as NLR, PLR and MPV are associated
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with the level of inflammation (3). Surhonne et al. found that spinal anesthesia was associated with significantly lower
NLR and lower TLC than after general anesthesia (4). In our study, general anesthesia was also associated with a greater
increase in TLC and NLR compared to peripheral nerve block.

Keywords: General anesthesia, Neutrophil lymphocyte ratio, Peripheral nerve block

Table 1: Demographic and perioperative characteristics of the patients.

Parameters Group G (n=97) Group P (n=60) P

Age 49.59+14.79 54.06+14.35 0.061
Gender (K/E) 45/52 35/25 0.146
Weight (kg) 69.63+12.47 72.63+13.41 0.218
Operation time (dk) 142.93+41.72 132+45.53 0.071
ASA (I/11/11) 47/30/17/3 28/20/8/4 0.668
Administered intraoperative fluid (ml) 2018.04+652 1837.50+623.59 0.112

Values are presented as mean + SD or number of patients.

SUNU 15 Uciincii Basamak Bir Hastanede Peroperatif Kritik Olaylarin Prospektif Olarak Gézden Gegirilmesi
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Giris: Kritik olaylarin kaydi, yalnizca uygulama kalitesinin degerlendiriimesini saglamaz, sikligi ve ciddiyeti hakkinda da bilgi
saglar (1,2). Calismamizda Uglncl basamak bir hastanedeki peroperatif kritik olaylari gézden gecirmeyi amagladik.

Gerec ve Yéntemler: Prospektif, gdzlemsel planlanan calismamiz etik onay sonrasi, Mart-Eylil 2020 tarihlerinde
ameliyathanemizde gerceklestirildi. Calismaya ameliyathane disi girisimler, yogun bakim (nitesi (YBU)'den ameliyata
getirilenler hari¢ tim hastalar dahil edildi. Hastalarin demografik 6zellikleri, ASA riski, cerrahi birimi, anestezi ydntemi, cerrahi
proseduri, anestezi ve cerrahi slresi, yatis sekli ile intraoperatif ve postoperatif derlenme odasinda gelisen kritik olaylar,
standart bir veri formu kullanilarak kaydedildi (EK-1). p<0,05 anlamli kabul edildi.

Bulgular: Calisma 1904 hasta ile tamamlandi. Hastalarin %54°G kadin, %46’s1 erkek ve ortalama yaslari 45.50+21.90 yil,
cerrahi suresi 94.88+84.90 dk, anestezi suresi de 105.31+86.49 dakikaydi. Hastalarin biytk cogunlugunu olusturan; ASA 2
risk grubu, 19-64 yas, genel cerrahi ve kadin dogum prosedurleri gegiren ve genel anestezi altinda islem yapilmis hastalarda
peroperatif kritik olaylarin sik oldugu saptandi (p<0.001). Hastalarin intraoperatif %32’sinde (796 olay), postoperatif ise
%20’sinde (458 olay) kritik olay gézlendi. En yaygin kritik olayin intraoperatif kardiyovaskuler sisteme (KVS) (%68,5) ait
oldugu gézlenirken postoperatif ise agri (%48) oldugu saptandi. intraoperatif 17 beklenmedik reentiibasyon vakasi vardi.
Kritik olaylar nedeniyle 6 hastanin postoperatif derlenmede daha uzun siire kaldigi ve 2 hastanin da planlanmamis YBU
yatislari oldugu saptandi. intraoperatif ve postoperatif sistemlere gére kritik olaylarin karsilastiriimasi Tablo 1°de gdsterilmistir.

Tartisma: Kritik olaylarin ortaya ¢ikma olasiligi Gizerine yapilmis calismalar, sistemlere gére dagihmlari hakkinda farkli
sonuclar bildirmektedir (2,3). Bu olaylari sistemlere goére inceledigimizde; intraoperatif KVS, postoperatif ise agrinin sik
oldugunu gézlemledik.

Sonugc: Sonuclarimiz bildirilen bu olaylar hakkinda kapsamli bir genel bakis saglamaktadir. Bu bakis kritik olaylarin gelecekte
meydana gelmesini azaltmak icin kapsamli, pratik ve ulasilabilir bir raporlama sisteminin gerekliligini distndirmektedir.
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Tablo 1: intraoperatif ve postoperatif sistemlere gére kritik olaylarla kategorik verilerin karsilastiriimasi.

intraoperatif sistemlere gore kritik olaylar

Olay yok KVS SS Havayolu Sss Gis Diger P
patolojileri
Yas Grubu
<18 yas 196 (81,3)a 16 (6,6)a 8 (3,3)a 3(1,2a 1(0,4)a 3(1,2a 17 (7,1)a <0,001
19-64 855 (69,4)b 268 (21,8)b 34 (2,8)a 48 (3,9)a 29 (2,4)a 6 (0,5)a 46 (3,7)ab
65-80 208 (57,6)c 135 (37,4)c 8 (2,2)a 12 (3,3)a 4(1,1)a 3(0,8)a 6 (1,7)b
81 ve Uzeri 43 (61,4)bc 25 (35,7)c 0 (0) 2(2,9)a 1(1,4)a 0(0) 1(1,4)ab
Cinsiyet
Kadin 704 (68,3) 233 (22,6) 28 (2,7) 33(3,2) 24 (2,3) 5(0,5) 39 (3,8) 0,681
Erkek 598 (68,4) 211 (24,1) 22 (2,5) 32(3,7) 11 (1,3) 7 (0,8) 31 (3,5)
ASA
ASA verilmedi 240 (99,6)a 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(0,4)a <0,001
1 296 (78,5)b 41 (10,9)a 12 (3,2)a 5(1,3)a 3(0,8)a 5(1,3)a 24 (6,4)b
2 581 (66,1)c 206 (23,4)b  25(2,8)a 37 (4,2)ab 25 (2,8)a 4 (0,5)a 35 (4)ab
3 170 (45,6)d 180 (48,3)c 11 (2,9)a 20 (5,4)b 6 (1,6)a 3(0,8)a 7 (1,9)ac
4 15 (44,1)cd 17 (50)c 2(5,9)a 3 (8,8)bc 1(2,9)a 0 (0) 3 (8,8)bc
Cerrahi Bélim
Genel Cerrahi 187 (63)acd 83 (27,9)a 6 (2)ace 11 (3,7)a 6 (2)a 2 (0,7)a 10 (3,4)acd <0,001
Kadin Dogum 196 (66)ac 60 (20,2)ac 8 (2,7)ace 10 (3,4)a 18 (6,1)a 3(1)a 16 (5,4)acd
Gogus Cerrahi 9 (37,5)ad 10 (41,7)ad 3 (12,5)ab 5(20,8)b 0 (0) 0 (0) 2 (8,3)ab
Goz 213 (96,8)b 5(2,3)b 1(0,5)c 0 (0) 0 (0) 0(0) 1(0,5)c
Plastik Cerrahi 115 (76,2)cefg 19 (12,6)c 5 (3,3)ace 4 (2,6)a 2(1,3)a 1(0,7)a 6 (4)acd
KBB 90 (58,8)acd 52 (34)ad 6 (3,9)ace 7 (4,6)ab 0 (0) 1(0,7)a 6 (3,9)acd
Uroloji 121 (62,7)acd 59 (30,6)ad 1(0,5)cd 7 (3,6)a 4(2,1)a 2(1a 5 (2,6)acd
Beyin Cerrahi 57 (47,5)d 59 (49,2)d 6 (5)ace 11 (9,2)ab 0 (0) 0 (0) 1 (0,8)acd
Ortopedi 186 (64,8)acd 81(28,2)a 7 (2,4)ace 8 (2,8)a 5(1,7)a 1(0,3)a 12 (4,2)acd
Cocuk Cerrahi 108 (87,8)be 2(1,6)b 3 (2,4)ace 0 (0) 0(0) 1(0,8)a 10 (8,1)bd
Gastro 12 (54,5)adf 7 (31,8)acd 3 (13,6)be 1 (4,5)ab 0 (0) 0 (0) 0 (0)
Diger 8 (47,1)adg 7 (41,2)acd 1 (5,9)ace 1(5,9)a 0(0) 1(5,9)a 1(5,9)acd
Anestezi Yontemi
Anestezi verilmedi 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0) 5 (100) <0,001
Genel 778 (59,9)a 395 (30,4)a 48(3,7)a 63 (4,8)a 19 (1,5)a 7 (0,5)a 53 (4,1)a
Rejyonel 175 (72,9)b 40 (16,7) 2(0,8)b 1(0,4)b 15 (6,3)b 5(2,1)b 10 (4,2)a
Lokal 244 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Lokal+sedasyon 43 (86)bc 5(10)b 0 (0) 1 (2)ab 1 (2)ab 0(0) 2 (4)a
Sedasyon 62 (93,9)c 4(6,1)b 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
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Postoperatif sistemlere gore kritik olaylar p*
Olay yok KVS 1] Gis SSS Diger
Yas Grubu
<18 yas 216 (89,6)a 5(2,1)a 1(0,4)a 6 (2,5)a 1(0,4)a 18 (7,5)a <0,001
19-64 962 (78,1)b 72 (5,8)ac 12 (1)a 38 (3,1)a 12 (1)a 177 (14,4)b
65-80 294 (81,4)b 37 (10,2)b 4(1,1)a 6(1,7)a 0(0) 37 (10,2)ab
81 ve Uzeri 56 (80)ab 7 (10)bc 3 (4,3)a 0(0) 1(1,4)a 6 (8,6)ab
Cinsiyet
Kadin 793 (77)a 64 (6, 15 (1,5)a 39 (3,8)a 8(0,8)a 157 (15,2)a <0,001
Erkek 735 (84,1)b 57 (6,5)a 5 (0,6)a 11 (1,3)b 6 (0,7)a 81 (9,3)b
ASA
ASA verilmedi 240 (99,6)a 0 (0) 0 (0) 0 (0) 0 (0) 1(0,4)a <0,001
1 324 (85,9)b 11 (2,9)a 1(0,3)a 13 (3,4)a 3(0,8)a 33 (8,8)b
2 660 (75,1)c 61 (6,9)b 8 (0,9)a 27 (3,1)a 9 (1a 147 (16,7)c
3 280 (75,1)c 44 (11,8)c 8 (2,1)ab 9 (2,4)a 2(0,5)a 53 (14,2)bc
4 24 (70,6)bc 5 (14,7)bc 3(8,8)b 1(2,9)a 0 (0) 4 (11,8)bc
Cerrahi Bolim
Genel Cerrahi 213 (71,7)a 24 (8,1)ab 4 (1,3)ab 14 (4,7)ab 1(0,3)a 63 (21,2)a <0,001
Kadin Dogum 208 (70)a 26 (8,8)ab 1(0,3)a 10 (3,4)ab 6 (2)a 58 (19,5)a
Gogus Cerrahi 17 (70,8)ab 1(4,2)ab 2 (8,3)b 0 (0) 0 (0) 6 (25)ab
Goz 220 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Plastik Cerrahi 135 (89,4)bc 2(1,3)a 1(0,7)ab 5 (3,3)ab 0 (0) 9 (6)bde
KBB 125 (81,7)abc 7 (4,6)ab 3 (2)ab 9 (5,9)a 0 (0) 11 (7,2)bcde
Uroloji 158 (81,9)abc 19 (9,8)b 2 (1)ab 4 (2,1)ab 3(1,6)a 10 (5,2)d
Beyin Cerrahi 84 (70)a 14 (11,7)bc 1(0,8)ab 1 (0,8)ab 0(0) 27 (22,5)a
Ortopedi 221 (77)ab 26 (9,1)ab 3 (1)ab 2(0,7)b 3 (1)a 48 (16,7)ae
Cocuk Cerrahi 116 (94,3)c 0 (0) 0 (0) 4 (3,3)ab 1(0,8)a 4 (3,3)df
Gastro 18 (81,8)abc 1 (4,5)ab 2 (9,1)bc 0 (0) 0 (0) 1 (4,5)abd
Diger 13 (76,5)abc 1(5,9)ab 1(5,9)ab 1(5,9)b 0 (0) 1 (5,9)abd
Anestezi Yontemi
Anestezi verilmedi 5 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) <0,001
Genel 969 (74,6)a 105 (8,1)a 19 (1,5)a 41 (3,2)a 3(0,2)a 223(17,2)a
Rejyonal 205 (85,4)b 12 (5)a 1(0,4)a 5(2,1)a 11 (4,6)b 11 (4,6)b
Lokal 241 (98,8)c 1(0,4)b 0 (0) 0 (0) 0 (0) 2(0,8)b
Lokal+sedasyon 45 (90)ab 1 (2)ab 0 (0) 4 (8)a 0(0) 0(0)
Sedasyon 63 (95,5)bc 2 (3)ab 0 (0) 0 (0) 0(0) 2(3)b

*Pearson’s ki-kare testi, a-g: Ayni harfe sahip sistemler arasinda fark yoktur.
KVS: Kardiyovaskiiler sistem, SS: Solunum sistemi, GiS: Gastrointestinal sistem,SSS: Santral sinir sistemi, Diger: Goguls hastaliklari,
Cocuk gastroenteroloji, Kalp damar cerrahisi, ASA: Amerikan Anestezi Dernegi

Med ) West Black Sea 2022;6(3): 417-454 453



Sempozyum Ozetleri

Prospective Review of Peroperative Critical Events in a Tertiary Hospital
ABSTRACT

Introduction: The recording of critical incidents provides not only an assessment of the quality of the application, but also
information about its frequency and severity (1,2). In our study, we aimed to review the peroperative critical events in a
tertiary care hospital.

Material and methods: Our prospective, observational study was performed in our operating room between March-September
2020, after ethical approval. All patients were included in the study, except for non-operating room interventions and those
brought to surgery from the intensive care unit (ICU). Demographic characteristics of the patients, ASA risk, surgical unit,
anesthesia method, surgical procedure, anesthesia and surgery duration, type of hospitalization, and critical events occurring
in the intraoperative and postoperative recovery room were recorded using a standard data form (Appendix-1). p<0.05 was
considered significant.

Results: The study was completed with 1904 patients. 54% of the patients were female and 46% were male. The mean
age was 45.50+21.90 years, surgical time was 94.88+84.90 minutes and the anesthesia time was 105.31+86.49 minutes.
Constituting the vast majority of patients; Peroperative critical events were found to be frequent in patients with ASA 2
risk group, 19-64 years of age, undergoing general surgery and obstetrics procedures, and operated under general
anesthesia (p<0.001). Critical events were observed in 32% (796 events) of patients intraoperatively and in 20% (458 events)
postoperative. The most common critical event was observed to belong to the intraoperative cardiovascular system (CVS)
(68.5%), while postoperative pain (48%) was found. There were 17 cases of unexpected reentubation intraoperatively. It
was found that 6 patients stayed longer in postoperative recovery due to critical events, and 2 patients had unscheduled ICU
admissions. Comparison of critical events according to intraoperative and postoperative systems is shown in Table 1.

Discussion: Studies on the probability of occurrence of critical events report different results about their distribution according
to systems (2,3). When we examined these events according to the systems; we observed that intraoperative CVS and
postoperative pain were frequent.

Conclusion: Our results provide a comprehensive overview of these reported events. This view suggests the necessity of a
comprehensive, practical and accessible reporting system in order to reduce the future occurrence of critical events.
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	3-1201993-nagihan bestepe-arş
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	14-1191167-serdar özdemir-arş
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