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DERLEME
REVIEW

Atopik Dermatit Giincel Patofizyolojisi
Current Patophsigology of Atopic Dermatitis

Furkan Calicioglu’, At1l Avct!, Ragip Ertag?, Yilmaz Ulas!
'Kayseri Sehir Hastanesi, Dermatoloji Klinigi, Kayseri, Tiirkiye

*Kayseri Medical Palace Hastanesi, Dermatoloji Klinigi, Kayseri, Tiirkiye

OZET

Atopik dermatit (AD); en sik goriilen kronik, kasintili, inflamatuar deri hastaligidir. Genetik ve ¢evresel faktérlerin
etkisiyle deride meydana gelen hastalik, genellikle bebeklik doneminden itibaren bulgu vermeye bagslar. Egzema , en-
feksiyonlar, kasinti, kasintiya bagh ortaya ¢ikan uyku bozukluklar: hastalarin hayat kalitesini dogrudan ve olumsuz et-
kilemektedir. AD tani ve tedavisi eslik eden/edebilecek komorbiditeler nedeniyle multidisipliner bir yaklasimla ele alin-
malidir. Bu yazida AD patofizyolojisini giincel ¢calismalarla ve son verilerle ortaya koyarak tartismayr amaglyyoruz.

Anahtar Kelimeler: Atopik, dermatit, patofizyoloji

ABSTRACT

Atopic dermatitis (AD), is the most common chronic, itchy, inflammatory skin disease. The disease that occurs on
the skin under the influence of genetic and environmental factors, usually begins to show symptoms from infancy.
Eczema, itching, infections and sleep disorders caused by itching directly and negatively affect the quality of life of
patients. Diagnosis and treatment of AD should be handled with a multidisciplinary approach. We aim to discuss the

pathophysiology of AD by presenting current studies and latest data.

Keywords: Atopic, dermatitis, pathophysiology

GIRIS

Atopik dermatit ( AD), en sik goriilen kronik, kasintily, inf-
lamatuar deri hastaligidir (1). Genetik ve ¢evresel faktor-
lerin etkisiyle ortaya ¢ikar. Genellikle bebeklik dénemin-
den itibaren bulgu vermeye baslar. Egzema,
enfeksiyonlar, kasinti, kasmtiya bagl ortaya ¢ikan uyku
bozukluklari; atopik ylirtiylis igerisindeki diger alerjik
hastaliklar kisinin hayat kalitesini dogrudan ve olumsuz
etkilemektedir.  Epidermal  bariyerdeki  fonksiyon
bozuklugu, olusan ve derinlesen inflamasyon agi
kuruluk-kasint1 kisir dongiisti olusturur.

Dermatoloji, alerji-immiinoloji, pediatri ve dahiliye gibi
bir¢ok bransi ilgilendiren atopik dermatit; son yillarda
daha sik karsilastigimiz kronik bir rahatsizliktir. Eslik
edebilen diger alerjik rahatsizliklar ve enfeksiyonlar bir-

likte diisintildigiinde hasta yonetiminin multidisipliner
bir yaklagimla ele alinmasi gerekmektedir.

AD prevalansi; yiliksek gelir diizeyi olan iilkelerde ¢o-
cuklarin yaklasik %20’sini, erigkinlerin %10’ unu etkile-
mektedir (2). Farkli cografyalarda prevalans %0,2 ile %36
arasinda degismektedir. Amerika’da AD hastalarinin yak-
lasik %50°si ilk basamakta tedavi edilmektedir, bu ylizden
birinci basamak saglik hizmeti sunan yerlerde prevalans
daha yiiksek olabilmektedir. Yapilan kapsamli bir anket
calismasi; Amerika’da AD prevalansinin kiiresel verilerle
uyumlu olarak %9-18 oldugunu gostermistir (3). AD’li ¢o-
cuklarin %60’1nda semptomlar yasamin ilk yilinda ortaya
cikmaktadir ve pediatrik vakalarda hafif kiz cinsiyet haki-
miyeti oldugu bulunmustur (3,4).
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Patogenez

AD patogenezindeki temel nokta epidermal bariyerdeki
disfonksiyondur. Deri bariyerinin bozulmast; derinin hiz-
lica kurumasina, olusan kuruluk da kasintiya yol agmak-
tadir. Kasinan deri daha da kurur ve tekrarlayan kasintiya
yol acgar, bu sebeple hastalarda kuruluk-kasinti-kuruluk
kisir dongiisii olusur. Bu kisir dongiiniin kirilmasinda te-
melde iki nokta vardir: Cildin nem tutma kapasitesini ar-
tirmak ve epidermisteki inflamasyonu azaltmak (5,6).

Giliniimiizdeki kronik hastaliklarin bir¢ogunda oldugu
gibi AD patogenezinde de genetik ve cevresel faktorler
birlikte rol oynar. Genetik temel, sarjorii doldurur; ¢evre-
sel faktorler tetigi ¢eker ve semptomlar ortaya ¢ikar.

Genetik Faktorler
Aile 6ykiisii AD genetik risk faktorleri arasinda en giigli
risk faktoriidiir. Bir ebeveynde AD Oykiisiiniin olmasi ris-
ki 2-3 kat, iki ebeveynde AD &ykiisii olmast riski 3-5 kat
artirmaktadir (7,8).

21.000°den fazla vakay1 ve 95.000 kontrol grubunu i¢eren
26 genomik iligkilendirme ¢alismasinin meta-analizi; fila-
ggrin (FLG) proteininin AD’de 6nemli rol oynadigini gos-
termistir (9). Ancak, FLG (kromozom 1q23.3) ile birlikte
ADr’de rolii olabilecek otuz dort gen bolgesi daha kesfedil-
mistir. Iliskili genler cogunlukla, kisinin dogal bagisiklik
sisteminin ve T hiicre fonksiyonlariin diizenlenmesinde
gorev almaktadir. Kromozom 1q21.3’teki genler, 5q31.1°de
yer alan sitokin kiimesi genleri ve kromozom 11q13.5 tize-
rinde EMSY ve LRRC32 gen bolgeleri arasinda kalan alan;
AD semptomlarinin ortaya ¢ikmasinda 6zellikle rol oynu-
yor gibi goriinmektedir. D vitamini gen polimorfizmleri
ve D vitamini reseptoril ile ilgili CYP27A1 genleri de AD
ile iliskili bulunmustur (2,9).

FLG genindeki mutasyonlarin AD patogenezinde temel
rol oynadigi gosterilmistir, AD hastalarmim %20-40’1inda
FLG fonksiyon kaybi mutasyonu mevcuttur (1-3,9). FLG
geni deride 5 temel gorev {istlenir:

1) Cildin nem tutma kapasitesinin artirilmasi

2) Keratinosit farklilagsmasi

3) Epidermal korneositlerin kohezyonu ve adezyonu

4) Ciltteki lipid bilesiminin dengede tutulmasi

5) Hiicreler arasindaki siki baglantilarin (tight junction)
korunmasi

FLG genindeki mutasyonlar ve atipik varyasyonlar ise;
bozulmus korneosit kohezyonuna, derideki lipid icerigi-
nin degismesine, keratinosit farklilasmasinin bozulmasi-
na, deri mikrobiyotasinin degiserek infeksiyonlara yatkin-
lik olugsmasina sebep olmaktadir (7,9,10).

FLG geni tarafindan iretilen profilaggrin proteini, fosfo-
rilasyona ugrayarak keratohyalin graniillerinde depolanir.

Ardindan defosforilasyona ugrayarak monomerlerine ay-
rilir. Olusan monomerlerin ileri degredasyonu, deride do-
gal nemlendirici faktoriin (NMF) ortaya ¢ikmasini saglar.
NMF; icerigindeki aminoasitler, tire, gliserol, hyaliironik
asit gibi molekiillerin ve sodyum basta olmak iizere gesitli
iyonlarin etkisiyle epidermiste suyu tutar ve cildin kuru-
masini engeller. Gendeki fonksiyon bozuklugu ise cildin
nem tutma kapasitesini sinirlayarak suyun hizlica kaybe-
dilmesine sebep olur (11,12).

FLG homozigot mutasyonlari; erken baslangi¢ yasi, uzun
hastalik siiresi ve enfeksiyonlarla siddetli AD semptomla-
11 ile iligkilidir (1,7). FLG, AD hastalarinin hem lezyonlu
hem de lezyonsuz derisinde saglikli kontrollere kiyasla
daha az eksprese edilmektedir. FLG pargalanma iiriinleri
yasamin ilk yilinda dirseklere ve burun ucuna kiyasla en
az yanaklarda bulunmustur ve olgun FLG haline en geg
yanaklarda ulagmistir (1,7,12). Bu sonuglar, atopik biin-
yeye sahip bebeklerde egzemanin neden genellikle 6nce
yanaklarda basladigini kanitlar niteliktedir.

Cevresel Faktorler
AD patogenezinde yer alan temel yolaklar, kisinin yasam
tarzi ve tiim gevresel faktorlerin birlikte etkisiyle olusan
ekspozomlar ile altta yatan inflamasyonun artmasina yol
acabilir. Artan inflamasyon ve tetikleyicilerin varliginda
semptomlar ilk kez ortaya ¢ikabilir ya da var olan semp-
tomlar daha da siddetlenebilir. S6z konusu alerjenler ve
tetikleyiciler genellikle sunlardir:

e Tahris edici kumaslar (6rnegin yiin),

*  Havadaki tahris edici maddeler ve aeroalerjenler (61-
negin; ev tozu akarlari, tiitin dumani, hava kirliligi,
kiifler, tozlar, hayvan tiiyleri)

*  Kokulu sabunlar, deterjanlar, yumusaticilar,

e Dar kiyafetler,

e Belirli yiyecekler (yer fistigi, soya, yumurta, inek
siitii, besin katki maddeleri, tatlandiricilar),

e Sicaklik ve nem kosullarinda asiriliklar, ortam nemi-
nin ve sicakliginin hizli degisimi,

«  Kontakt dermatite neden olabilecek kimyasal maruzi-
yeti ve ellerin siirekli 1slak kalmasi (13).

Besin alerjilerinin 6zellikle topikal tedavilere yanit ver-
meyen, 5 yasindan kiigiik, orta ve siddetli atopik dermatit

vakalarinda daha yaygin oldugu bulunmustur (14).

Hijyen Hipotezi

AD vakalarinin ozellikle geligmis Bati {ilkelerinde ve
ABD’de daha fazla goriilmesi, yiiksek sosyokiiltiirel se-
viyelere sahip ailelerde AD insidansinin fazla, erken yasta
ciftlik yasamiyla tanisan topluluklarda insidansin daha
diisiik olmasi; hijyen kosullari ile atopik dermatit arasinda
dogru orantili bir iligki oldugunu géstermektedir (15).

Patofizyolojik Mekanizmalar
Atopik dermatit, birbirini etkileyen ve birbirinin etkisini
gliclendiren 3 faktorle ortaya ¢ikar:
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1) Bozulmus cilt bariyeri
2) Derideki antimikrobiyal aktivitenin azalmasi
3) Alerjenlere kars1 artmis proinflamatuar atopik yanit

Bozulmus cilt bariyeri, immiin disregiilasyon ve inflamas-
yon etkisi ile olusur.

Toll like reseptorlerin (TLR) doku hasar1 ve mikrobiyal
ajanlarla uyarilmasi, alarminlerin salinmasina yol agar.
Alarminler; antimikrobiyal peptitleri (AMP), IL-1A, ti-
mik stromal lenfopoietin (TSLP), IL-25 ve IL-33 gibi si-
tokinleri; proteazlar1 (kallikreinler, katepsinler) ve peri-
ostin gibi hiicre dis1 matriks (ECM) proteinlerini igeren
kompleks bir gruptur. Derideki AMP’ler Th2 sitokinleri
tarafindan inhibe edilir ve S.aureus kolonizasyonuyla ilig-
kilidir (1,16).

Alarminlerin salinmasi:

+ Inflamatuar epidermal dendritik hiicreler,

e Dermal dendritik hiicreler

e T helper 2 (Th2) hiicreleri,

e Ciltteyerlesik grup 2 dogal lenfoid hiicreler (ILC2’ler),
Dogal 6ldiirticii hiicreler (NK)

e Mast hiicreleri

e Bazofiller

* Langerhans hiicreleri dahil olmak iizere tip 2 bagisik-
lik hiicrelerini aktive eder (2,17). Aktive olmus Th2
hiicreleri, enflamasyonun yani sira B hiicresi IgE sinif
degisimini destekleyen IL-4 ve IL-13%1 serbest bira-
kar.

Th2 aktivasyonu ve artan IL-4,13; FLG ekspresyonunda
azalmaya sebep olur. Ayrica 1L-31,33, Sinyal doniistiiri-
cii ve transkripsiyon aktivatorii (STAT) 6, TSLP ve TSLP
reseptorleri (IL-7R ve TSLPR), interferon diizenleyici
faktor 2, FCcERI alfa AD ile iliskili diger immiin sistem
proteinleridir. TSLP, AD hastalarinin epidermisinde daha
fazla eksprese edilmekte ve bu durum alerjenlerle, mikro-
organizmalarla artmaktadir. Koredeki bir ¢alismada 2
ya-sindaki bebeklerin viicudunda klinik AD lezyonlar1
olus-madan 2 ay once deri TSLP diizeylerinin yiiksek
ciktig1 gosterilmistir (1,17).

ILC2, IL-5 ve 13 iiretir. AD hastalarinin lezyonlu deri-
sinde daha yiiksek bulunmustur. ILC2; 1L-25,33 ve TSLP
ile aktive, E-kaderin ile inhibe edilmektedir. E-kaderin
gibi korneodesmosinler (CNDS) de keratinositler ara-
sindaki siki baglantilarda islev goren bir proteindir ve
1L-4,13,22,25,31 tarafindan ekspresyonu azaltilir. CNDS
eksikligi olan deriye vaccinia viriis penetrasyonunun ko-
laylastig bildirilmistir (1,3,11,17) (Resim 1).

AD’de akut donemde Th2 ve Th22, kronik donemde Thl
yanitt daha baskin bulunmustur. Pediatrik vakalarda;
Th2,9,17 oranlar1 deri lezyonlarinda daha fazla bulunmus
ve ayni hastalarin serum drneklerinde Th2 ile Th17 belir-
tegleri daha yiiksek ¢ikmistir (3,16).

Fosfodiesteraz 4 (PDE4), sitokin iiretimini diizenleyen bir
enzimdir. PDE4 inhibisyonu; inflamatuar kaskatta timor
nekroze edici faktor (TNF), IL-2,5,8,12,22 azalist ile kore-
le bulunmustur (2,18).

AD vakalarinda lezyonlu deride CD4 baskin inflamasyon;
langerhans hiicreleri, deride yerlesik dendritik hiicreler ve
ILC2 hiicrelerin de etken oldugu karmasik bir hiicre agi
mevcuttur. AD‘de lezyonlu deride aktiflesmis NK hiic-
relerinin bulunmasi, periferik kanda NK hiicre konsant-
rasyonunun azalmast ve bilesiminin degismis olmasi tip
2 inflamasyona kars1 diizenleyici bir tepki olarak kabul
edilebilir (2,16-18).

Inflamatuar hiicrelerdeki bu uyarim hiicre igi sinyal iletim
yolaklarindan janus kinaz/sinyal iletimi transkripsiyon
aktivatori (JAK-STAT) yolagmi aktiflestirir. JAK-STAT
fosforilasyonu ve artan niikleer transkripsiyon ile infla-
matuar yanit derinlesir. Artan JAK aktivitesi; Thl hiic-
relerinden IFN gama, Thl7 hiicrelerinden IL-17 ve 22,
Th22 hiicrelerinden 1L-22 salinimini artirarak keratinosit
hiperplazisine yol agar. B hiicreleri, mast hiicreleri, eozi-
nofil ve bazofillerin inflamasyon kaskadia katilmalari ile
IgE firetimi uyarilir (17). Bunlarm sonucunda; proteaz-an-
tiproteaz dengesi bozulur. Stratum graniilozumdaki siki
baglantilar islevini yitirir, dogal nemlendirici faktoriin
olugsmasi engellenir, nem tutan makromolekiillerin deg-
redasyonu artar (18,19). Korneositler arasindaki
kohezyon kaybolur. Transepidermal su kaybi (TEWL)
artar.

Derideki AMP’lerin azalmasi, FLG genindeki mutas-
yonlarla ve artan inflamasyon yaniti ile meydana gelir.
AMP’lerin azalmas1 ve deri pH’inin artmasi ile atopik
deride enfeksiyonlara yatkinlik olusur, deri mikrobiyomu

degisir. AD’li  bireylerin  lezyon olmayan deri
bolgelerinde, azalmis klaudin-1 ekspresyonu ve siki
baglanti islevinde bozulma tespit edilmistir (20).

Mikrobiyal kolonizasyon ve artan IL-4, IL-5, IL-13,
IL-17A, IL-22, 1L-25, IL-31 gibi proinflamatuar sitokinler
epidermal  bariyer bozuklugunu artirarak  ciltteki
mikrobiyomun degismesine yol agar. AD’de deri
mikrobiyomunun degismesi ve deri pH’inimn artmasiyla,
S.aureus kolonizasyonu ve sekonder bakteriyel
enfeksiyon riski artar (1,16,17,21). Derideki lipid bilesimi
degisir. Seramid, kolesterol ve uzun zincirli yag asidi
oraninin azalmasi; kisa zincirli yag asidi oraninin artmasi,
bunlara bagli olarak deri pH’inin artmasi bariyer
disfonksiyonunu artirir (21,22). Seramidler kornifiye zarf
prote-inlerine kovalent baglanir ve her bir korneositin
yiizeyini kaplar. Th2 sitokinleri ve TAT-6 sinyal iletim
yolagi ile deride uzun zincirli serbest yag asitleri ve
seramidler azalir.  S.aureus ile kolonize deride
seramidler daha az tespit edilmistir ve TEWL ile seramid
seviyeleri arasinda negatif korelasyon vardir. Normal flora
elemani olarak da goriilebilen S.aureus AD hastalarinin
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%90°ma  kadarinda kolonize bulunmustur. Deri

florasinda siddetli AD hastalarinda S.aureus, hafif AD

hastalarinda  S.epidermidis fazlaligi gdze ¢arpmaktadir

(1,19,21). Bakteri tiirlerinin belirlenmesinde ¢ok spesifik

bir belirtec olan 16s rRNA dizilim ¢alismalart

gostermistir ki;

e Alevlenmeler sirasinda Streptococcus, Corynebacte-
rium ve Propionibacterium cinslerinde azalma,

e Cilt mikrobiyal ¢esitliliginde ¢arpict bir diisiis,

e S.aureus yogunlugunda artis,

e Tedaviden sonra derideki mikrobiyom gesitliliginde
normale doniis izlenmektedir (2,21).

S.aureus bakterisinin sahip oldugu; Toksik sok sendromu
toksin-1 (TT-1), stafilokokal enterotoksin serotipleri EA,
EB, EC, ED, EE veya EG, antijen sunan
hiicre yilizeyindeki MHC II molekiillerine baglanan siiper
antijenlerdir. ®perantijenlerin varlig1 asir1 T hiicre sito-
kinlerinin {iretimi ile sonuglanir. Siiperantijenler ayni
zamanda, bir IgE yaniti ortaya ¢ikarabilen ve mast hiicre
degraniilasyonunu tetikleyebilen alerjenlerdir. .aureus
bakteriyel enfeksiyonlar: tedaviyi giiclestirmekte ve egze-
matize alanlarin artmasina, hastalik siddetinin alevlenme-
sine neden olmaktadir (23).

Yapilan baska bir g¢alismada; derideki Corynebacterium
ve Propionibacterium cinsleri ile 20-24 karbonlu uzun
zincirli yag asitleri arasinda pozitif korelasyon saptanmis-
tir (20). AD hastalarinin bagirsak mikrobiyotasinda sag-
liklr kontrollere kiyasla; Bifidobacterium tiirlerinin daha
az, staphylococcus tiirlerinin d aha fazla oldugu bulunmus-
tur (22). Lipit karisimi ve seramid igeren nemlendiricilerin
kullaniminin AD hastalarinda, bakteriyel kolonizasyonu
ve topikal kortikosteroid ihtiyacini azalttig1 bilinmektedir.
Nemlendiricilerdeki vazelin igerikleri deride AMP sevi-
yelerini ve FLG protein iiretimini artirmakta bu da TEWL
miktarin1 kontrol etmeye yardimer olmaktadir (1,22,23).
Bu caligmalar da gostermistir ki, deri lipid bilesiminin ve
mikrobiyotasinin degisimi AD hastalarinda bariyer fonk-
siyon bozuklugunu artirmaktadir.

S.hominis ve S.epidermidis otolog deri mikrobiyom
transplantasyonunun, derideki .aureus kolonizasyonunu
azalttig1 gosterilmistir. Ayrica yiiksek IgE, diizenleyici T
hiicresi ve transforme edici bliylime faktorii beta seviye-
lerine sahip hastalarin probiyotiklere yanit1 daha fazla ol-
mustur (1). S.aureus ve Malessesia kolonizasyonunun AD
semptomlarini siddetlendirdigi kanitlanmigtir. AD has-
talarinda, 6zellikle gegmeyen bas-boyun dermatitlerinde
deri Malessesia antijenlerine karst IgE hiperreaktivitesi
gosterir. Bu hastalar topikal-sistemik antifungal tedaviden
fayda gorebilirler (1,2,17,23).

Allerjenlere karsi artmis proinflmatuar atopik yaniut, ik
donemlerde 6zellikle Th2 hiicreleri tarafindan gercekles-
tirilir. Th2 sitokinleri olan 1L-4, IL-13, IL-22, IL-31 kuru-

lugu ve kasintiy1 ortaya ¢ikaran en 6nemli medyatorlerdir.

Bu sitokinler deride;

+ Inflamasyon yanit1 olustururlar.

e Terminal keratinosit farklilagma genlerinin (6rnegin,
FLG, loricrin, involukrin) ve AMP’lerin iiretimini in-
hibe ederler.

*  Epidermal hiperplaziyi uyarirlar (24).

Noroimmiin etkilesimler

Fare modellerinde; cildi innerve eden duyusal noéronla-
rin IL-4, TIL-13, IL-31 reseptorlerini igerdigi bulunmustur
(25). AD vakalarinda 6zellikle IL-31’in kasintiy1 tetikleye-
bilecegi gosterilmistir. IL-31 duyusal sinir uzamasini ve
dallanmasini saglar, bu da STAT-3’in minimal uyarilara
duyarliligini artirir. Spinal kolon dorsal boynuz astrosit-
lerindeki STAT-3 aktivasyonu lipokalin-2 iiretimini ar-
tirarak kronik kagintiya sebep olur (1,25,26). IL-4’lin ise
kasintiy1 dogrudan uyarmadigi; ancak dorsal kok gangli-
yonlarinin pruritojen maddelere olan duyarliligini artira-
rak kasintiya sebep oldugu disiiniilmektedir. Kasintinin,
anti [L4/13 ajan Dupilumab ve JAK inhibitdrleriyle daha
ilk giinlerden itibaren gerilemesi de bunu kanitlar nitelik-
tedir (26,27).

IL-31, AD vakalarinda hem lezyonlu deride hem de se-
rumda yiiksek bulunmustur. IL-31 diizeyi ile hastalik
siddetinin paralellik gosterdigi ortaya konulmustur. IL-31
gen polimorfizmlerinin 6zellikle atopik ve non-atopik eg-
zema ile iligkili oldugu gosterilmistir (27-31).

IL-17; FLG ve involukrin ekspresyonunu azaltmaktadir.
Normal IgE seviyelerine sahip intrinsik AD’de daha yiik-
sek bulunmustur (1,32). Pediatrik vakalarda Thl7 sinya-
lizasyonunun erigkin AD’li bireylere gore daha baskin
oldugu bulunmustur (3,16,32). Psoriasiste inflamasyonda
baskin olan Th17, Asya irkinda ve pediatrik AD vakalarin-
da daha az olarak rol oynamaktadir; ancak Avrupa-Ame-
rika bolgesindeki AD vakalarinda Th17 yanit1 ve Th17’ye
bagli sitokin firtinasi inflamasyonda belirgin rol almamis-
tir (31). Asyali AD, pediatrik AD, intrinsik AD ve yeni
baslangigli AD vakalarinda Th17 ve Th22 yanit1 birlikte
goriilmiistiir. Bu vakalarda deri drneklerinin histopatolo-
jik incelemesinde kismi parakeratoz ve nétrofil infiltras-
yonu mevcutken, Avrupali-Amerikali AD vakalarinda bu
yanitla karsilagilmamigtir. Giiniimiizde; psoriasiste oldugu
gibi spesifik hiicre/sitokin inhibisyonlari, Thl ve Th17 in-
hibisyonu AD igin etkili bir terap6tik hedef gibi goriinme-
mektedir; ¢linkii AD’de T hiicre birikimleri poliklonaldir
ve antijen 0zgiilligi yeterince anlasilamamistir (1-3,32).

IL-4 ve IL-13, Th2 yanitinin olusmasinda ve ilerlemesin-
de anahtar medyatorlerdir (32,33). Ayn1 zamanda fark-
lilagmamis T hiicrelerinin Th2’ye doniisiimiinde de rol
oynayarak inflamasyon yanitinin daha da derinlesmesine
neden olurlar. Mast hiicrelerinin ve eozinofillerin gogiinii
uyararak alerjik mediatorlerinin salinmasina yol agarlar,
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ayrica IgM’nin sinif degisimini uyarip IgE sentezinin art-
masina neden olarak da yine alerjik semptomlarin olugma-
sina neden olurlar. IL-13 ayrica, matriks metalloproteinaz
9 aracilig1 ile deri bariyer proteinlerinin ve lipidlerinin
ekspresyonunu azaltir (16,30,33,34) (Resim 2).

IL-22 epidermal hiperplazide ve kasintida rolii olan bir
sitokindir, anti IL-22 monoklonal antikoru olan fezaki-
numabin devam eden faz ¢alismalarinda kasinti ve yagam
kalite skorlarinda anlamli bir iyilesme sagladig1 gosteril-
mistir (35).

IL-31’in kasintidaki ve néroimmiin etkilesimlerdeki rolii
yukarida anlatilmistir. Anti IL-31 monoklonal antikoru
nemolizumabin AD’de ve prurigo nodiilariste etkili oldu-
§u bulunmustur (36). Kasint1 skorlarinda azalma ve uyku
kalitesinde iyilesme plaseboya gore istatistiksel olarak an-
laml1 oranda yiiksek ¢ikmistir (37).

Aktive T hiicrelerinde, uyarim saglayan reseptor OX40’in
inhibisyonu AD hastalarinda inflamasyonu azaltabilir. Bu
amagla faz 2B c¢alismalar1 devam eden anti-OX40 ajan-
lar telazorlimab ve rocatinlimab umut vaat eden sonuglar
vermektedir (38). Ayrica anti-OX40L inhibitdrii amliteli-
mab ile ilgili de faz 2A c¢alismalar1 devam etmektedir (39).
PDE4 inhibisyonu psoriasiste oldugu gibi AD vakalarinda
da inflamasyonu azaltmakta ve semptomlarin kontrol alti-
na alinmasina yardimei olmaktadir. Topikal krizaboroliin
AD vakalarinda etkili oldugu gosterilmistir (40,41). Roflu-
milast ve difamilast ¢aligmalar1 devam eden diger topikal
PDE4 inhibitori ilaglardir (42,43).

Sonug¢

AD, klinik bir tanidir. Hastanin kuruluk ve kasint1 semp-
tomlari, olasi cilt enfeksiyonlari, eslik eden alerjik ve
psikiyatrik hastaliklar yasam kalitesini diisiirmektedir.
Kisinin ig-okul yasamini, sosyal yasamini, beslenme ve
giyim aligkanliklarini dogrudan etkilemektedir. Ozellik-
le IL-22’nin, IL-31"in, IL-33"lin patogenezdeki rollerinin
daha iyi aydinlatilmis olmasi yeni tedavilerin bulunma-
sinda ve arastirmalarin yonlendirilmesinde énem arz et-
mektedir. FLG geni disinda da kirka yakin gen bdlgesinin
AD patofizyolojisindeki rolleri gosterilmistir. Bu genler;
immiinolojik sistemin hem dogal bagisiklik kolunda hem
de hiicresel bagisiklik kolunda fonksiyonlarin diizenlen-
mesinde gorevli genlerdir. Pediatrik, yeni baglangigli ve
Asyal1 AD vakalarinda daha belirgin olan Th17 yanitinin
Avrupa-Amerikali ve kronik AD vakalarinda gériillmeme-
si, bu vakalar arasinda histopatolojik olarak farkliliklarin
bulunmasi AD’de kisisellestirilmis tedavilerin daha ¢ok
o6nem kazanacagini gostermektedir. Tedavide; topikal te-
davilerden sistemik yeni biyolojik ajanlara kadar degisen
genis bir ilag yelpazesi bulunmaktadir. Spesifik hiicre/si-
tokin inhibisyonu hastaligin dogasi ve karmasik, poliklo-
nal inflamasyon ag1 sebebiyle su an i¢in AD vakalarinda
etkin bir yaklasim olarak goriinmemektedir. Devam eden

patofizyolojiye yonelik c¢alismalar ve yeni tedavi hedef-
lerinin arastirilmasi ileride AD tedavisi i¢in farkli uygu-
lamalar saglayabilir. Ancak unutulmamalidir ki; atopik
dermatitte farmakolojik olmayan tedavi ve hasta egitimi
en az farmakolojik tedavi kadar 6nemlidir. Tan1 koymada,
kisisellestirilmis tedavilerin se¢iminde ve uygulanmasin-
da, hasta takibi ve siirecin yonetilmesinde patofizyolojiyi
iyi bilmek, neyin neden nasil oldugunun farkina varmak
biz hekimleri daha iyi bir noktaya tastyacaktir.

TSLP: Timik Stromal Lenfopoietin, NK-1: Norokinin 1, PAR-2: Proteaz Aktive
Reseptor 2, MRGPR: Mas [li,vkili G Protein Reseptorii, SP: Serin Proteaz, NGF:
Néronal Biiyiime Faktorii, Trk A: Tirozin Kinaz A, JAK: Janus Kinaz

Resim 1. Mikrogevre ve ekspozomlarin hiicre yiizey reseptorleri

ile iliskisi.
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Resim 2. Th2 aktivasyonu ve gorevli temel sitokinlerin etkileri.

Cikar Catismasi: Bu ¢aligmada yazarlar ¢ikar catismasi
bildirmemektedir.

Finansal Destek: Bu ¢alisma i¢in herhangi bir kurum
ya da kurulustan finansal destek alinmamistir

Tesekkiir: Bu yazidaki sekillerin ¢izimini saglayan, bana
her zaman destek olan, yardimlarini asla esirgemeyen sev-
gili esim Dr. Nese Calicioglu'na emegi ve destegi igin
sonsuz tesekkiir ederim.
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Evaluation of Photodynamic Therapy-Combined Intravitreal Bevacizumab in Age-
Related Macular Degeneration

Yasa Bagli Makula Dejenerasyonunda Fotodinamik Tedavi ile Kombine Intravitreal
Bevacizumabin Degerlendirilmesi
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ABSTRACT

Aim: It was aimed to compare treatment results of photodynamic therapy (PDT) and PDT-combined intravitreal
bevacizumab injection (PDT+IVB) in patients with age-related macular degeneration (AMD).

Materials and Methods: 63 eyes of 55 patients with neovascular AMD were included. Group I consisted of 40
eyes of 35, Group 2 consisted of 23 eyes of 20 patients. Visual acuity (VA), intraocular pressure measurement and
fundus examination were performed. Pattern Electroretinography P50 amplitude and edema map values (EMV)
were mea-sured with Heidelberg Retina Tomograph (HRTII).

Results: VA increased in 14 (35%), remained unchanged in 17 (42.5%), and decreased in 9 (22.5%) eyes in Group
1 (PDT). The PERG P50 amplitudes were compared with values of pre-treatment, and found to increased at 10.6%,
11.98%, and 8.46% and HRTII EMV were 5.86%, 4.88%, and 11.22% at Ist, 3rd, and 6th months, respectively. In
Group 2 (PDT+IVB), VA improved in 9 (39.13%), remained unchanged in 8 (34.78%), and decreased in 6
(34.78%) eyes. PERG P50 amplitudes were reduced to 10.15%, 5.8%, and 0.1% and HRTII EMV were reduced
to 13.07%, 12.17%, and 14.87% at 1st, 3rd, and 6th months, respectively.

Conclusion: Verteporfin and PDT are effective and safe methods that preserve VA in subfoveal choroidal neovascular

membranes due to neovascular AMD.

Keywords: Age-related macular degeneration, photodynamic therapy, intravitreal injection, bevacizumab, vascular
endothelial growth factor, early diagnosis

OZET

Amag: Yasa bagl makula dejenerasyonu (AMD) olan hastalarda fotodinamik tedavi (PDT) ve PDT ile kombine int-
ravitreal — bevacizumab  enjeksiyonu  (PDT+IVB)  tedavi  sonuglarmmin  karsilastirilmas:  amaglandi.
Gereg ve Yontemler: Neovaskiiler YBMD'li 55 hastanin 63 gozii dahil edildi. Grup 1 35 hastanin 40 gézii, Grup 2,
20 hastamin 23 gozii icermekteydi. Gorme keskinligi (VA), goz i¢i basinct olgiimii ve g6z dibi muayenesi yapildi.
Patern Elektroretinografi P50 genligi ve dem haritast degerleri (EMV) Heidelberg Retina Tomografi (HRTII) ile
olgiildii.

Bulgular: Grup 1’de (PDT) 14 (%35) gozde VA artti, 17 (%42.5) sinde degismedi, 9 (%22.5) 'unda azaldi. PERG
P50 amplitiidleri tedavi oncesi degerlerle karsilastirildy ve 1., 3. ve 6. aylarda sirasiyla %10.6, %11.98 ve %8.46
artmis ve HRTII EMV %5.86, %4.88 ve %11.22 bulundu. Grup 2’de (PDT+IVB) 9 (%39.13) 'unda VA diizeldi, 8 (%
34.78) ’inde degismedi, 6 (%634.78) 'sinda azaldi. PERG P50 amplitiidleri 1., 3. ve 6. aylarda sirasiyla %10.15, %5.8
ve %0.1, HR-TII EMV %13.07, %12.17 ve %14.87 azald.

Sonug: Verteporfin ve PDT, neovaskiiler AMD ’ye bagli subfoveal koroidal neovaskiiler membranlarda VA'yi koru-
yan etkili ve giivenli yontemlerdir.

Anahtar Kelimeler: Yasa bagl makula dejenerasyonu, fotodinamik tedavi, intravitreal enjeksiyon,
bevacizumab, vaskiiler endotelyal biiyiime faktorii, erken tan
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INTRODUCTION

Age-related macular degeneration (AMD) has been defined
as a progressive decrease in central visual acuity (VA) and
described as a macular neurodegenerative disease (1).
In developed countries, it is the most common cause of
central vision loss in patients 65 and over age (2).

AMD is divided into 2 groups (3). Exudative/neovascular
AMD constitutes ~10% of cases characterized by the
formation of new vessels developing from choroid.
Atrophic/non-exudative AMD constitutes ~90% of cases
characterized by a slight decrease in vision over many
years, photoreceptor loss and geographic atrophy (3).
It is hypothesized that abnormal enzymatic activity of
senescent retinal pigment epithelium (RPE) cells causes
accumulation of metabolic products. Swelling of RPE
cells disrupts their normal cell metabolism, causing them
to secrete extracellularly (4). Tears in Bruch’s membrane
are thought to be responsible for neovascularization from
choriocapillaris (5).

Vascular endothelial growth factor (VEGF) is specific to
vascular endothelial cells. In the retina, the primer sources
are RPE, muller cells, ganglion cells, and pericytes (6).
Bevacizumab blocks all biologically active isoforms of
VEGF (7).

Photodynamic therapy (PDT) is based on the principle
of selective vasoocclusion of neovascular membrane by
stimulating it with light following intravenous verteporfin,
a synthetic photosensitizer (8).

This study aimed to compare treatment results of PDT and
PDT combined with intravitreal bevacizumab injection
(PDT+IVB) in patients with AMD.

MATERIALS and METHODS
Ethical Considerations
This prospective study was performed in the

Ophthalmology Clinic of Erciyes University Faculty of
Medicine. Approval for our research was granted by the
Ethics Committee of Erciyes University (approval number:
2009-01/94). Informed consent was obtained from the
participants. The principles of the Declaration of Helsinki
were observed throughout the research.

Study Design

63 eyes of 55 newly diagnosed neovascular AMD patients
treated between 2006 and 2009 were included. Cases with
choroidal neovascular membrane due to ocular diseases
other than AMD (pathological myopia, angioid streaks,
central serous retinopathy, etc), uncontrolled systemic
hypertension, impaired bleeding profile, renal dysfunction,
thromboembolic history, hyperlipidemia, active diabetic
retinopathy, myocardial infarction within 6 months,
history of cerebrovascular disease were not included.

Patients were divided into two groups: Group 1 treated with
PDT; Group 2 treated with PDT+intravitreal bevacizumab.
The largest lesion diameter was determined according to
FFA.

The laser spot diameter was calculated using the PDT
application method. After verteporfin infusion laser
biomicroscope was used. The application was made with a
689 nm diode laser using 50 J/cm? energy and 600 mW/cm?
power for 83 seconds. Intravitreal bevacizumab was
injected and intraocular pressure was measured. Cases
were called for ophthalmological control (VA, intraocular
pressure value, slit-lamp, fundus examinations, PERG,
HRT and FFA) at Ist, 3rd and 6th months. Recordings
were taken with the PERG Primus 2.5 Tomey Primus
electrophysiology device. Adjustments were made
according to the standards of the International Society of
Ocular Clinical Electrophysiology (ISCEV: International
Society of Electrophysiology of Vision). Macular edema
analysis was performed using the HRT II macular edema
module. The edema map value (EMV) was obtained by
adapting these measurements to all points, and using them
to evaluate in the evaluation of macular edema.

Statistical Analysis

IBM SPSS Statistics version 17.0 was used for statistical
analysis. Data of normal distribution was checked.
Distribution was defined as mean £ SD. Student’s t test
was used for age and PDT diameter; the Pearson chi-square
test was used for FFA, gender and lesion type; The Mann-
Whitney U test was used for HRTII EMV, VA values, and
PERG P50 amplitudes. Statistical significance was shown
as p<0.05.

RESULTS

31 cases were male (56.36%), 24 cases were female
(43.64%). Their mean age was 63.85 years (range 53-85
years). Group 1 consisted of cases treated with PDT. 40
eyes of 35 cases were included. 23 (57.5%) cases
were male, 12 cases (42.5%) were female. Their mean age
was 72.748.6 years (range 53-83 years). 23 (67.6%)
patients had classically dominant, 14 patients (53.8%)
had occult, and 3 patients (7.5%) had minimally
dominant lesions. The mean PDT diameter was 4828.75 +
1255 (2000-7900) microns. Standard PDT was applied
according to FFA. VA values, PERG P50 value, and
mean EMV were shown in Table 1.

There were no statistically significant differences between
mean VA values, PERG P50 value and HRTII EMV
detected in pre-treatment and post-treatment controls (for
each, p>0.05). According to baseline value, mean EMVs
after treatment were 5.86% at 1st, 4.88% at 3rd, and
11.22% at 6th month. No statistically significant differences
were found between EMVs (p>0.05). Maximum
reduction in EMV was observed at the 3rd month. There
was no significant increase between VA values after
treatment and changes in PERG P50 amplitudes. When
PERG P50 values were compared with pre-treatment value,
we found a rate of 10.6% at Ist, 11.98% at 3rd, and
8.46% at 6th month.
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These values were compared with baseline value (p> 0.05).
In Group 1, VA improved in 14 (35%), did not change in
17 (42.5%), and decreased in 9 (22.5%) eyes after
treatment. Scar development was observed at the rate of
82.9% in FFA and the leakage was 39.3% at 3rd month,
while these rates were 80.5% and 31.8% in 6th month,
respectively. The differences were statistically significant
(p<0.05).

Group 2 consisted of 23 eyes of 20 subjects. 12 (60%)
cases were male, 8 (40%) were female. Their mean age
was 76+7.11 years (range 56-81 years). 11 (32.4%) had
classically dominant and 12 (46.2%) had occult lesions.
There were no classical type in this group. Their mean
PDT diameter was 5219+1517 (2500-7900) microns. IVB
1.25/0.05 mg/ml was administered after standard PDT.
Mean VA value, PERG P50 value, and HRTII EMVs were
shown in Table 1. The difference wasn’t statistically
significant between mean VA and PERG P50 values of
1st, 3rd, and 6th month controls before and after treatment
(p> 0.05). However, difference between HRTII EMVs
was statistically significant (p<0.05). According to
baseline value, mean EMVs after treatment were 13.07%
inlst, 12.17% int 3rd and 14.87% in 6th month. Decreased
values were seen in 1st and 3rd months. The difference was
statistically significant between Ist and 3rd month EMVs
p<0.05). The differences between values of before and
after treatment in terms of VA, PERG P50 amplitude
and HRTII EMV weren’t statistically significant.
Compared to pre-treatment value, we found a decrease of
10.15% in 1st, 5.8% in 3rd and 0.1% in 6th month in PERG
P50 values. But differences were not statistically significant
(p> 0.05).

Table 1. Visual acuity (VA), PERG P50 amplitudes and HRT Il EMV of
Group 1 and Group 2 before treatment (BT) and at Ist months 3rd
months 6th months after treatment (AT). * Shows groups that differ

BT 1.month AT 3. month AT 6. month AT P
(mean+SD) (mean=SD) (mean+SD) (mean=SD)
Group 1 (n=40)
1.45+0.93 1.45+0.87 1.36 £0.74 1.29+0.74 0.47
VA
PERGP50amp- 1401086  1.27+0.73 1254076 1.30+1.04 028
litudes
2.05+0.76 1.93 +0.65 1.95+0.75 1.82+0.60 0.17
HRT II EMV
Group 2 (n=23)
1.37+0.82 1.29+0.73 1.35+0.78 1.19+0.59 0.46
VA
PERG P50 05D
aMpT 1384062 1.24+0.67 1.304£0.56  1.40+0.91
litudes
2.22+0.75 1.93 +0.54" 1.95+0.56" 1.89+0.63° 0.03*
HRT Il EMV

PERG: Pattern Electr
Value, BT: Before Ti

inogram, HRT: Heidelberg Retina Tomography EMV: Edema Map
AT: After Tr VA: Visual Acuity

After PDT+IVB, VA values were increased in 9 (39.13%),
did not change in 8 (34.78%), and decreased in 6 (26.08%)
eyes. Scar development in FFA was 17.1% in 3rd and 19.5%
in 6th month (p< 0.05). In this group, leakage in FFA was

60.7% in 3th and 68.2% in 6th month. The difference was
statistically significant between these values (p< 0.05).

The differences weren’t statistically significant between
groups in terms of age, gender, PDT diameter and lesion
type. But importantly, when groups were evaluated in
terms of scar development and leakage in FFA in 3th and
6th months we saw statistically significant differences
(p<0.05). The alterations in VA values after treatments
were presented in Table 2.

Table 2. The alterations in visual acuity (VA) after treatment.

Number of Eyes Increased VA Steady VA Decreased VA
Group 1 40 14 (35%) 17 (42.5%) 9 (22.5%)
Group 2 23 9 (39.13%) 8 (34.38%) 6 (26.08%)

VA: Visual Acuity

VA, PERG values and HRT values of group 1 and 2 before
treatment and 1st, 3rd, 6th months after treatment were
shown in Figure 1, 2 and 3.

VISUAL ACUITY

1.6
1.4 |
1.2

1
0.8
0.6 -
0.4 1
0.2

0 — T AT T pres T

1.month 3.month

o Group 1
B Group 2

AT
6.month

Figure 1. Visual acuity of group 1 and group 2 before treatment (BT)
and at Ist 3rd 6th months after treatment (AT).
PERG
1.45
1.40 |
135
1.30 |
1.25 |
1.20
115

o Group 1
B Group 2

AT AT
1.month 3.month

AT
6.month

BT

Figure 2. PERG values of group 1 and group 2 before treatment (BT)
and at Ist 3rd 6th months after treatment (AT).

HRT
2.5

15 4 o Group 1

1 B Group 2

AT AT
1.month 3.month

AT
6.month

BT

Figure 3. HRT values of group 1 and group 2 before treatment (BT) and
at Ist 3rd 6th months after treatment (AT).
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DISCUSSION

Hemodynamic changes in choroidal circulation play a role
in AMD pathophysiology (9). Simultaneous degeneration of
elastin and collagen causes calcification and fragmentation
of the Bruch membrane (10). Angiogenetic stimulation
and VEGF levels increase due to the triggering of relative
choroidal ischemia. This cycle ultimately initiates the
formation of new vessels from choriocapillaris along the
calcified and ruptured Bruch membrane (10).

Vitreous VEGF levels are higher in patients with AMD
(11,12). In hypoxia, the release of VEGF increases
exaggeratedly and regulates the adhesion of leukocytes
to endothelium. Macrophages also facilitate the migration
of choroidal capillaries by eroding already thinned bruch
membrane with proteolytic enzymes (13). In AMD,
increased VEGF was demonstrated in RPE cells (14).
VEGF has functions in paracrine signal transmission
between RPE and choriocapillaris and in the continuation
of fenestrated structure of choriocapillaris (15).

VEGF blockade is provided by intravitreal bevacizumab
administration, although there is no significant regression
in vessels of the advanced choroidal neovascular membrane
(CNVM). Withdrawal of intraretinal, subretinal and
subRPE fluid shows that antipermeability effect of the drug
is more prominent than the antineovascular effect (16).

Argon laser photocoagulation and PDT are two treatment
options for neovascular AMD. PDT is a tissue selective
local treatment with superficial action and strong damage
effects on microvascular tissues (17). PDT with verteporfin
is an essential advance in the treatment of neovascular
AMD. It provides a short-lived but potent antiangiogenic
effect on CNVM. Verteporfin binds to plasma lipoproteins
and accumulates particularly at sites of neovascularization.
The laser beam causes an activation, resulting in the release
of short-lived singlet oxygen and reactive oxygen radicals
that damage to endothelial cells of newly formed vessels
and cause the release of procoagulant and vasoactive
substances via leukotriene-cyclooxygenase pathway.
Then, vascular occlusion occurs (17). Results from clinical
studies showed that PDT was effective and safe in reducing
vision loss and didn’t permanently damage neurosensory
retina on the membrane (18).

Chen et al. (19) reported that combined intravitreal
ranibizumab with PDT can improve visual acuity, decrease
CMT, and reduce the area of macular degeneration of
wet AMD patients compared to intravitreal ranibizumab
alone. Saviano et al. (20) reported that PDT combined
with intravitreal bevacizumab injection is superior to
bevacizumab monotherapy in treating macular CNV.
Potteretal. (21) performed two doses of PDT in neovascular
AMD. The first group received bevacizumab combined
with 25J/cm? of PDT (25J/cm?), the second group received

bevacizumab combined with 12 J/cm? of PDT, and the
third group received bevacizumab monotherapy. The 6th-
month results of the study showed that the patients needed
2.8, 2.5, and 5.1 times of bevacizumab injection on
average in group I, group II, and group III, respectively, so
it can be observed that the frequency of bevacizumab
injection decreased with PDT (21).

Although short-term successful results of PDT have
been reported, in the Treatment of Age-related Macular
Degeneration with Photodynamic Therapy (TAP) trial,
there was consistent evidence at both 1 and 2 years that
PDT results in less deterioration in visual acuity in the
randomized eye than placebo

We applied standard PDT to 63 eyes/55 patients. 23
(67.6%) of 40 eyes/35 patients were dominant classical, 14
of them (53.8%) were occult, 3 of them (7.5%) were
minimal classical type. 11 (32.4%) eyes were dominant
classical and 12 (46.2%) eyes were occult type in group 2.

We evaluate our cases according to lesion types. Our
patients with occult lesions seem to respond better to
treatment: VA increased 30.43% in dominant classical
lesions and 42.85% in occult lesions.

The point to be considered was the size of the lesion. PDT
was recommended in lesion seizes less than four macular
photocoagulation study-disk area (MPS-DA), while
follow-up was more appropriate for large lesions. PDT was
applied again to 8 eyes (20%) in 3rd month. Herein, PDT
was applied once to 32 (80%) eyes and twice to 8 (20%)
eyes.

Follow-up of lesion size is essential in the evaluation of
the amount of progression. In the TAP study, progression
of dominant classical lesions was observed. In the 24-
month follow-up, lesion size was smaller than 6 MPS-
DA in 55% of patients in verteporfin group, while this
rate was 25% in placebo group (19). VIP study, the
progression of the classical component of the lesion was
45% less in the verteporfin group than in the placebo
group in the 24-month follow-up. The rate of being above
9 MPS-DA in pure occult lesion size was 2 times higher in
placebo group (22). In TAP and VIP reports, initial
lesion size affected visual results of PDT rather than
membrane properties of CNVM (22). Their results were
worse in lesions with a DA greater than 4 MPS in
predominant classical CNVMs.

Angiographic findings provide an independent and
objective assessment of outcomes. In our cases, the
difference between groups regarding scar development in
FFA of 3rd and 6th month measurements were statistically
significant (p<0.05). Patients with predominant classical
CNVM and lesion diameter greater than 4 MPS-DA were
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worse in our cases. The most common ocular side effect is
transient decrease in VA due to foveal inflammation in first
days. In VIP study the frequency decreased after the first
two treatments (22). VA loss of more than 4 rows in first 7
days after treatment was reported in 3 patients in TAP
study and in 10 patients in VIP study. In our cases, 2
patients had low back pain during infusion, and 2 patients
had nausea and vomiting. None of other side effects were
observed.

Although short-term successful results of PDT have
been reported, the use of PDT was dramatically reduced
after the recent anti-VEGF agent in the management
of patients with neovascular AMD. Recently, PDT has
been performed for specific situations, including the
combination treatment of anti-VEGF agents and PDT
(23, 24), in patients with a contraindication to the use
of intravitreal anti-VEGF agents, and in patients with
polypoidal choroidal vasculopathy (25, 26).

Ideal treatment should prevent the formation of new CNV
by reducing inflammation and reducing VEGF secretion,
as well as eliminating existing CNV. Targeting both
vascular and extravascular component of CNV would
be the most appropriate treatment. However, it seems
difficult for single treatments to provide this process and
reliability. Moreover, the need for more than one treatment
and inability to obtain sufficient results in studies with
monotherapies revealed the need for combination therapy.
Verteporfin and PDT damage endothelial cells of newly
formed vessels and cause vessel occlusion. With the
addition of anti-VEGF therapy, it is planned to prevent the
effects of VEGF, which occurs during the pathogenesis of
CNV and is induced by PDT with verteporfin.

In our study; there was no statistically significant
differences in VA, PERG P50 amplitude and HRT II EM Vs
during 6-month follow-up period between groups. This
can be explained by;l) diameters of PDT performed due
to the large lesion diameters of group 2 were also large,
2) VA levels were lower than those in group 1, 3) patients
presented at a very late stage.

PDT with verteporfin is an effective treatment modality
for preserving current VA in patients with neovascular
AMD with progressively declining VA. Early diagnosis
of disease is important. There is a correlation between
initial and final VA of cases diagnosed early and it reflects
positively on treatment results. Bevacizumab is one of the
most effective, safe and cost-effective treatment options in
the treatment of neovascular AMD.
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Diagnostic Performance and Reproducibility of the Radiological Society of North
America Expert Consensus Statement on COVID-19 Pneumonia

COVID-19 Pndmonisine Iliskin Kuzey Amerika Radyoloji Dernegi Uzman
Konsensusunun Tanisal Performansi
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ABSTRACT
Aim: To investigate the interobserver and intraobserver agreement and performance of the Radiological Society of North
America Expert agreement declaration in assessing chest computed tomography (CT) findings related to new COVID-19
pneumonia.
Materials and Methods: In this retrospective study, conducted from March 15 to April 1, 2020, 113 patients with suspected
COVID-19 infection were enrolled. All patients underwent investigation using real-time reverse transcription polymerase
chain reaction (RT-PCR) and chest CT scans. Chest CT features were categorized by three radiologists following the North
American Consensus Statement. Characteristic and indeterminate features were considered as Group A, while atypical and
negative features were considered as Group B. The interobserver and intraobserver agreement of the imaging features were
evaluated, along with the sensitivity and specificity of the consensus statement.
Results: The study population comprised 113 consecutive patients. Out of the 113 patients, 61 tested positive for RT-PCR.
Group A (categories 3 and 4) consisted of 89 patients, while Group B (categories 1 and 2) included 24 patients. The ICC
score for intraobserver and interobserver agreement was 0.996 (95% CI) and 0.971 (95% CI), respectively. Using RT-PCR
as a reference standard, the sensitivity, specificity, negative predictive value, and positive predictive value of CT findings
(group A, B) for COVID-19 pneumonia were 82%, 25%, 56.1%, and 54.1%, respectively.
Conclusion: The expert agreement declaration on reporting new COVID-19 pneumonia tomography findings is a well-
designed, reliable, and reproducible standardized CT reporting language. It demonstrates excellent intra- and interobserver
agreement.

Keywords: Computed tomography, coronavirus disease-2019, diagnosis, pneumonia, real-time reverse transcription
polymerase chain reaction

OZET

Amag: COVID-19 pnémonisinde gézlenen toraks bilgisayarlt tomografi (BT) bulgularimin degerlendirilmesinde Kuzey
Amerika Radyoloji Dernegi Uzman Anlagmast beyammin gozlemciler arast ve gozlemci i¢i uyumunu ve performansini

arastirmayr amagladik.

Gereg ve Yontemler: 15 Mart - 1 Nisan 2020 tarihleri arasinda yiiriitiilen bu retrospektif calismaya COVID-19 enfeksiyonu
stiphesi olan 113 hasta dahil edildi. Tiim hastalara real time reverse transkriptaz polimeraz zincir reaksiyonu (RT-PCR) ve
toraks BT incelemesi yapudi. Toraks BT ozellikleri Kuzey Amerika Uzlasi Beyannamesine gore ii¢ radyolog tarafindan
kategorize edildi. Karakteristik ve intermediate ozellikler A grubu olarak kabul edildi. Atipik ve negatif ozellikler B grubu
olarak kabul edildi. Goriintiileme ozelliklerinin gézlemciler arasi ve gozlemci igi uyumu konsensiis ifadesinin duyarliligi ve

ozgiilliigii ile birlikte degerlendirildi.

Bulgular: Calisma popiilasyonu 113 ardisik hastadan olusmaktadir. 113 hastanin 61°'i RT-PCR pozitifti. Grup A (kategori 3
+4) 89 hastadan ve grup B (kategori 1+2) 24 hastadan olusuyordu. Gozlemci i¢i ve gozlemciler arasi uyum icin skoru

swrastyla 0.996 (%95 CI) ve 0.971 (%95 CI) idi. Referans standart olarak RT-PCR kullamildiginda, BT bulgularinin (grup A,

B) COVID-19 pnomonisi icin duyarlilik, 6zgiilliik, negatif ve pozitif prediktif degerleri sirasiyla %82, %25, %56.1 ve %54.1

idi.

Sonug: Yeni COVID-19 pnémonisi tomografi bulgularimin raporlanmasina iliskin uzman anlasmasi beyani, iyi tasarlanmus,

giivenilir ve tekrarlanabilir standart raporlama dilidir ve gozlemciler arasi ve gozlemci i¢i miikemmel bir uyum gosterir.

Anahtar Kelimeler: Bilgisayarli tomografi, koronaviriis hastaligi-2019, pnémoni, polimeraz zincir reaksiyonu, tani
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INTRODUCTION

Many studies have been carried out on COVID-19 infection,
such as the symptoms, diagnosis and clinical approach of
the disease, during the pandemic period declared in early
2020, and today, studies on the sequelae of this infection
continue. During this pandemic stage, chest computed
tomography (CT) has shown great importance for the
rapid and accurate diagnosis and plays a pivotal role in
assisting the clinical management of patients with
uncertain clinical scenarios. Performing imaging,
especially thorax CT, is a forced situation because
serologic testing results have some drawbacks such as
the long turnaround time and false-negative results (1).
Suggestions for performing CT have increased through
expert opinions (1). The value of structured reporting of
COVID-19- related CT exams is paramount because of
the need for rapid clinical acts such as patient care,
treatment management, isolation of the patient, and
filiation.

Several recent studies characterized CT imaging features
of COVID-19 and reported the performance of
radiologists in discriminating COVID-19 pneumonias
from other viral etiologies (2-4). The described typical
imaging patterns were bilateral, multifocal, and
predominantly  peripheral  ground-glass opacities
(GGO) associated with sub-segmental and mostly
subpleural ~ patchy  consolidations, predominantly
involving the lower lung lobes and posterior segments
(2-4).

The purpose of this retrospective study was to measure
the performance and interobserver and intraobserver
variability of this recently published expert agreement

statement in tomography findings of COVID-19
pneumonia.

MATERIALS and METHODS

Patients

This retrospective study was approved by our Institutional
Ethics Committee (Decision number: 39-2020). Our
retrospective study comprised 113 caucasion patients (67
males and 46 females) who were enrolled from March
15th through April Ist, 2020. Inclusion criteria were
patients with suspected COVID-19 pneumonia, thorax CT
examination and RT-PCR testing. Exclusion criteria were
accepted as non-diagnostic thorax CT examination and no
RT-PCR test. Patients who were found suspicious of
having COVID-19 pneumonia, were sent to the radiology
department to perform thorax CT. All patients were
investigated using real-time reverse transcription
polymerase chain reaction (RT-PCR) testing. After PCR
testing, CT imaging was employed in all patients.
COVID-19 pneumonia was confirmed through positive

PCR test results. A total of 61 patients were verified as
having COVID-19 on the basis of positive results for
respiratory samples tested using RT-PCR. The diagnosis
of ‘not COVID-19° for 52 patients was called after 2
negative RT-PCR tests. Time interval between 2 tests was
2 days. There were no follow up CT scans in our study.

CT Scanning Protocol

CT data were acquired using a 128 detector CT scanner
(PHILIPS Ingenuity, Netherlands). The parameters of the
CT scan were as follows: the patient was in the supine
position and end inspiratory acquisition; tube current—
exposure time product, 200-300 mAS; tube voltage,
120 kV and section thickness after reconstruction, 1.25
mm. CT scans were obtained without contrast material
administration.

Imaging Analysis

CT images were retrospectively evaluated by three
radiologists with 6-, 15- and 18- years’ experience in
general radiology. All CT features were categorized as
typical, indeterminate, atypical and negative features in
accordance with Radiological Society of North America
(RSNA) Expert Consensus Statement on reporting chest
CT findings related to COVID-19 published on March
25th (5). The typical features are based upon available
literature and more specific and commonly observed and
reported imaging properties of this pandemic virus
pneumonia.

New agreement declaration of imaging features was
described as follows:

L. Typical features (Category 4):

II. Indeterminate features (Category 3, Figs. la and 1b):
III. Atypical features (Category 2):

IV. Negative features (Category 1);

The only pre-test preparation for all three radiologists is to
read RSNA Expert Consensus Statement on reporting
chest CT findings related to COVID-19 (4). They
implemented RSNA Expert Consensus imaging features as
mentioned above and newly categorized. Typical features
were categorized as 4, indeterminate features as 3, atypical
features as 2, and negative for pneumonia was 1. Three
radiologists evaluated CT imaging features without any
knowledge about the RT-PCR test results. They evaluated
CT scans individually. For intraobserver agreement
evaluation, one of three radiologists evaluated the scans
again after 3 weeks to avoid case memory. Categories 4+3
(typical and indeterminate features) were allocated to
group A, and categories 2+1 (atypical and negative
features) were assigned as group B. Group A stands for
likely COVID-19 findings. Group B is for unlikely
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Figure 1. 45 year-old woman with suspected COVID-19 infection and
PCR (-) test result. Axial CT scans (a,b) indicated a focal ground -glass
opacities and tree-in-bud sign in lingual segment of the left lung (a) and
left lower lobe (b) (white circles). The CT imaging score was evaluated
as score 2 (atypical features for COVID-19).

COVID-19 findings. These groups were created in order
to maintain more definitive radiologic results so that
evaluation of suspected COVID-19 patients can be less
complicated in clinical practice.

Statistical Analysis

Statistical analyses were performed using the Number
Cruncher Statistical System (NCSS) 2007 (Kaysville, UT)
software. The interobserver and intraobserver agreement
of the imaging features were examined using the
interclass coefficient (ICC) with confidence intervals of
95%. Agreement values are interpreted as follows: values
less than 0.5 are indicative of poor reliability, values
between 0.5 and 0.75 indicate moderate reliability, values
between 0.75 and 0.9 indicate good reliability, and values
higher than 0.90 indicate excellent reliability. Sensitivity,
specificity, positive predictive value (PPV) and negative
predictive value (NPV) were calculated in order to test the
performance of the agreement statement for patients with
COVID-19.

RESULTS

The study population comprised 113 consecutive
patients (67 males and 46 females). The mean age of
the patients was 51+14 (range, 20-88) years.

Of the 113 patients, 61 were RT-PCR-positive and 52
were RT-PCR negative (Table 1). Group A (categories 3
+4) was constituted by 89 patients and group B
(categories 1+2) included 24 patients (Table 1). The
ICC score for intraobserver agreement was 0.996 (95%
CI), and the ICC score for interobserver agreement was
0.971 (95% CI). Using RT-PCR as a reference
standard, the sensitivity, specificity and positive and
negative predictive values of CT findings (group A, B) for
COVID-19 pneumonia were 81,97%, 25%, 56.18%, and
54.17%, respectively.

DISCUSSION

Several research papers have been recently published for
the description of characteristic CT imaging features and
the temporal evaluation of imaging findings in patients with
COVID-19 (2-4). In these studies, chest CT was strongly
suggested in suspected COVID-19 patients for both the
initial evaluation and follow-up (6).

Li et al. mentioned that CT imaging had high accuracy in
suggesting COVID-19 and might be beneficial as a
standard method for the diagnosis of COVID-19
pneumonia (7). Similarly, Ai et al. reported about the
complementary role of chest CT in cases with false-
negative RT-PCR test results, stating that the sensitivity
of chest CT imaging was 97% in RT-PCR-confirmed
cases (8). In a meta-analysis, the pooled positive rate of
chest CT imaging was reported as 89.76% among
subjects suspected of having COVID-19 (9). These
findings emphasize the importance of CT imaging,
especially in clinically suspected patients with negative
test results. Owing to the strong infectivity of COVID-19,
accurate and rapid identification tools are promptly
required to recognize and to clinically manage these
patients appropriately as soon as possible. This approach
can reduce mortality ratios and spread of the pandemic
virus.

The existence of the many different studies and the
identification of the many characteristic imaging findings
related to COVID-19 pneumonia as a result of these
studies have created the necessity of reaching a concensus
in reporting.

There is a wide range of CT manifestations of viral
pneumonia and most cases have similar presentations on
imaging. However, some CT imaging features that are not
characteristic ~ for ~COVID-19  pneumonia, like
centrilobular and tree-in-bud nodules, bronchial mucus
plug and bronchial wall thickening could be noted during
reporting. On March 25th, 2020, the RSNA published a
consensus on reporting chest CT findings based upon
available literature and more specifically observed CT
imaging findings in COVID-19 pneumonia (5). The goal
of the expert consensus was to serve as a guide to
radiologists while evaluating chest tomographic imaging
features probably related to COVID-19 pneumonia. Some
atypical imaging features could be confusing for radiolo-

16



Ozdemir et al.

JAMER 2024;9(1):14-18

Table 1. Details of the total numbers of Group A (categories 3+4) and group B (categories 1+2) patients with positive and negative RT-PCR test

results.
RT-PCR Test Results
CT Imaging Score Positive Negative Total
Group A Positive 50 39 89
Group B Negative 11 13 24
Total 61 52 113

RT-PCR: Real-Time Reverse Transcriptase-polymerase chain reaction

gists and can complicate interpretations while addressing
the probability of COVID-19 infections. Furthermore, the
frequency of incidental lung lesions detected, which could
be attributed to COVID-19, may increase. Structured
reporting  has  the  advantage of  reducing
miscommunication problems with referring physicians,
thereby assisting in the medical management of patients
during this epidemic stage. Additionally, this will reduce
uncertainty in CT reporting findings and enhance
physicians' comprehension of documentation, thereby
enabling improved and more efficient clinical
management.

Our study demonstrates excellent inter- and intra-observer
agreement in utilizing the RSNA Consensus Statement for
reporting chest CT findings, with high ICC scores. This
high agreement score implies a high level of reliability
and reproducibility of this reporting language. We have
demonstrated that this standardized reporting language
can be widely utilized, providing guidance and boosting
confidence for radiologists by reducing reporting
variability. Furthermore, this consensus enhances the
diagnostic performance of radiologists in evaluating
COVID-19 pneumonia imaging. Facilitating the universal
collection of data for future COVID-19 studies could be
another potential benefit of structured reporting
(categories like 1 to 4).

The diagnostic performance of chest CT remains widely
unknown. In the literature, the reported sensitivities and
specificities of chest tomography for detecting new
pandemic virus pneumonia vary widely (ranging from
60% to 98% and 25% to 53%, respectively) (8,10-13).
The RSNA associated these differences with the
retrospective structure of the published papers and the
lack of rigorous diagnostic criteria for CT imaging (5). In
our study, the sensitivity and specificity of the new expert
agreement declaration for pandemic pneumonia were 82%
and 25%, respectively, which is consistent with the
current literature. Also, Bryne et al. conducted a similar
study and reported that North America Expert Consensus
Statement showed significant to almost perfect agreement
among expert thoracic radiologists in patients with
suspected COVID-19 pneumonia, which is consistent with
our study (13). They reported high ICC scores for
negative (0.962), typical (0.815), and atypical (0.806)

COVID-19 CT findings, and a significant score (0.636)
for indeterminate COVID-19 CT findings. In our study,
we also demonstrated high interobserver and intraobserver
agreement among radiologists who were not experts in
thoracic radiology. Our results showed that the RSNA
Expert Consensus Statement can be widely utilized by
general radiologists with excellent consistency. In
addition, the relatively high sensitivity value suggests that
the RSNA Consensus Statement is a reliable CT reporting
language for identifying patients with COVID-19.
However, its low specificity reduces its effectiveness in
diagnosing non-COVID-19 cases.

In the literature, the positive and negative predictive
values of chest CT in indicating COVID-19 were reported
as 65% to 92% and 42% to 83%, respectively (8,10). In
our study, the PPV and NPV of the RSNA Expert
Consensus Statement were 56.18% and 54.17%,
respectively. Our NPV result is consistent with the
literature. By contrast, the PPV is not compatible (56.82%
vs. nearly 90% in the literature). Several reasons might
explain the incompatible result. Our local RT-PCR testing
results may not demonstrate the same level of sensitivity
and specificity as RT-PCR tests conducted in other
studies. There may be sampling errors. One other possible
explanation could be the potential high prevalence of
other non-COVID-related viral pneumonias.

Limitations

There are some limitations in the current study. First, the
number of cases is relatively small because the number of
tests available at that time was low. Second, patients who
were CT-positive but RT-PCR-negative were not tested
for other etiological agents such as influenza, which may
have affected our relatively low positive predictive value
(PPV).

Conclusion

The North America Agreement Declaration on reporting
CT features of new pandemic virus pneumonia is a well-
designed, reliable, and reproducible standardized CT
reporting language that demonstrates excellent intra- and
inter-observer agreement. This reporting language can
reduce variability in reporting, eliminate uncertainty
among radiologists, and improve clinical management
during similar pandemic stages.

17



Ozdemir et al.

JAMER 2024;9(1):14-18

Ethics Committee Approval: The study was approved by
the ethics committee board of Istanbul Haseki Training
and Research Hospital (Decision number: 39-2020).

Conflict of Interest: The authors declare no conflict of
interest in this study.

Financial Disclosure: No financial support was received
from any institution or organization for this study.

Acknowledgments: The authors would like to thank Prof.
Dr. Mehmet Mesut Sonmez and Assoc. Prof. Filiz
Pehlivanoglu for their contributions.

REFERENCES

1. Rubin GD, Ryerson CJ, Haramati LB, Sverzellati N, Kanne JP,
Raoof S et al. The role of chest imaging in patient management
during the COVID-19 Pandemic: A Multinational Consensus
Statement from the Fleischner Society. Radiology. 2020
J2020;296(1):172-180.

2. PanF, YeT, Sun P, Gui S, Liang B, Li L, et al. Time course of lung
changes at chest CT during recovery from coronavirus disease
2019 (COVID-19). Radiology. 2020;295(3):715-721.

3. Bai HX, Hsieh B, Xiong Z, Halsey K, Choi JW, Tran TML, et
al. Performance of radiologists in differentiating COVID-19
from Non-COVID-19 Viral pneumonia at Chest CT. Radiology.
2020;296(2):46-54.

4. Pan Y, Guan H, Zhou S, Wang Y, Li Q, Zhu T, et al. Initial
CT findings and temporal changes in patients with the novel
coronavirus pneumonia (2019-nCoV): a study of 63 patients in
Wuhan, China. Eur Radiol. 2020;30(6):3306-3309.

5. SimpsonS,KayFU, AbbaraS, BhallaS,ChungJH,ChungM,etal.
Radiological Society of North America expert consensus statement
on reporting chest CT findings related to COVID-19. Endorsed
by the Society of Thoracic Radiology, the American College of
Radiology, and RSNA - Secondary Publication. J Thorac Imaging.
2020;35(4):219-227.

6. Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, Fan YP, et al.
Zhongnan Hospital of Wuhan University novel coronavirus
management and research team, evidence-based medicine
chapter of China International Exchange and Promotive
Association for Medical and Health Care (CPAM). A rapid
advice guideline for the diagnosis and treatment of 2019 novel
coronavirus  (2019-nCoV) infected pneumonia (standard
version). Mil Med Res. 2020;7(1):4.

7. LiY, Xia L. Coronavirus Disease 2019 (COVID-19): Role of
chest CT in diagnosis and management. Am J Roentgenol 2020;
214(6):1280-1286.

8. AiT, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation
of Chest CT and RT-PCR testing in coronavirus disease 2019
(COVID-19) in China: A Report of 1014 Cases. Radiology
2020; 296:32-40.

9. Bao C, Liu X, Zhang H, Li Y, Liu J. COVID-19 computed
tomography findings: a systematic review and meta-analysis. J
Am Coll Radiol 2020; 17(6):701-709.

10.  Wen Z, Chi Y, Zhang L, Liu H, Du K, Li Z, et al. Coronavirus
Disease 2019: Initial detection on chest CT in a retrospective
multicenter study of 103 chinese subjects. Radiology
Cardiothoracic Imaging 2020; 2(2):¢200092.

11.  Inui S, Fujikawa A, Jitsu M, Kunishima N, Watanabe S, Suzuki
Y, et al. Chest CT findings in cases from the cruise ship
“diamond  princess” with  coronavirus disease 2019
(COVID-19). Radiology Cardiothoracic Imaging 2020;
2(2):e200110.

12.  Fang Y, Zhang H, Xie J, Lin M, Ying L, Pang P, Ji W.
Sensitivity of Chest CT for COVID19: Comparison to RT-PCR.
Radiology 2020; 296:115-117.

13.  Byrne D,O’Neill SB, Muller NL, Muller IS, Walsh JP, et al.
RSNA Expert consensus statement on reporting chest CT
findings related to COVID-19: Interobserver agreement
between chest radiologists. Canadian Association of
Radiologists’ Journal. 2020; 0846537120938328.

18



R E S E A R C H A R TI C L E Journal of Anatolian Medical Research [magerm

JAMER 2024;9(1):19-26 A
DOI:10.55694/jamer.1396972 | [ml=¥rig:

Evaluation of Basic and Advanced Cardiac Life Support Knowledge of Resident Doctors
at Kayseri Training and Research Hospital

Kayseri Egitim ve Arastirma Hastanesi Asistan Doktorlarin Temel ve Ileri Kardiyak Yasam
Destegi Bilgilerinin Degerlendirilmesi

@ Bahadir Karaca', @ Levent Avsarogullarr?, @ Vesile Senol’, @ Avni Uygar Seyhan*,
@ Miikerrem Altuntag®

!'University of Health Sciences, Sancaktepe Prof. Dr. [lhan Varank City Health Training and Research Center, Istanbul, Turkey
2 Erciyes University, Faculty of Medicine, Department of Emergency Medicine, Kayseri, Turkey

3 Cappadocia University, School of Health Sciences, Nevsehir, Turkey
4 University of Health Sciences, Istanbul Kartal Dr. Liitfi Kirdar City Health Training and Research Center, Istanbul, Turkey
5 Kayseri City Hospital, Kayseri, Turkey

ABSTRACT

Aim: Cardiopulmonary resuscitation (CPR), which includes Basic Life Support (BLS), Advanced Cardiac Life Sup-
port (ACLS), and Post Resuscitation Care (PRC), has become an important medical topic that is kept current with
constantly changing and updated guidelines. The aim of this study was to evaluate whether medical residents (MRs)

at Kayseri Training and Research Hospital (KTRH) can recognize cardiac arrest, their knowledge and skill level of
BLS and ACLS.

Materials and Methods: This study was conducted between 30.12.2015-01.05.2016, as a descriptive
questionnaire study to evaluate the approaches and knowledge levels of MRs working in 11 different clinics at
KTRH. The questi-onnaire consisted of a personal information form as well as questions assessing BLS and ACLS,

CPR training and CPR application history. The questionnaires were administered face-to-face by the researchers.

SPSS Statistics 22.0 (SPSS Inc. ®, Chicago, USA) program was used for statistical analysis.

Results: There were 163 participants in the study. The mean number of correct responses to the knowledge assess-
ment questions was significantly (p<0.05) higher among those who felt CPR training in medical school was adequa-
te and who followed ALCS and CPR guidelines than among those who felt CPR training was inadequate and who did
not follow CPR guidelines. There was a significant (p<0.05) positive correlation between age and length of practice
and the correct rate of BLS knowledge scores. There was a significant (p<0.05) positive correlation between age and
years of practice and BLS knowledge scores. In addition, the mean ACLS knowledge level correct response rate was

significantly (p<0.01) higher in surgical specialties than in medical specialties.

Conclusion : In order to increase the chances of survival in cases of reversible sudden cardiac arrest, BLS and ACLS
training should be renewed and updated on a global and national level, starting with the health care professionals.

Keywords: Advanced cardiac life support, basic life support, emergency medicine, resident doctors

OZET

Amag: Temel Yasam Destegi (TYD), Ileri Kardiyak Yasam Destegi (IKYD) ve Resiisitasyon Sonrasi Bakimi (RSB)
iceren kardiyopulmoner resiisitasyon (KPR), siirekli degisen ve giincellenen kilavuzlarla giincel tutulan énemli bir
tibbi konu haline gelmistir. Bu ¢alismanin amaci, Kayseri Egitim ve Arastirma Hastanesi'ndeki (KEAH) asistan
hekimlerin (AH) kardiyak arresti tanyip tammadiklarini, TYD ve IKYD konusundaki bilgi ve beceri diizeylerini
degerlendirmektir.

Gereg ve Yontemler: Bu ¢alisma 30.12.2015-01.05.2016 tarihleri arasinda KEAH'de 11 farkl: klinikte ¢calisan AH'la-
rin yaklasimlarin ve bilgi diizeylerini degerlendirmek amaciyla tanimlayict anket ¢calismast olarak yapilmistir. An-
ket, kisisel bilgi formunun yani sira TYD ve IKYD, KPR egitimi ve KPR uygulama ge¢misini degerlendiren sorular-
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dan olusuyordu. Anketler arastirmacilar tarafindan yiiz yiize uygulanmistir. Istatistiksel analiz icin SPSS
Istatistik 22.0 (SPSS Inc.®, Chicago, ABD) programi kullamldi.

Bulgular: Arastirmaya 163 katilimct katildi. Bilgi degerlendirme sorularina verilen ortalama dogru yanit sayist, tip
fakiiltesinde KPR egitiminin yeterli oldugunu hisseden ve IKYD ve KPR kilavuzlarini takip edenler arasinda an-
laml derecede (p<0,05) daha yiiksekti. Yas ve uygulama siiresi ile TYD bilgi puanlarinin dogruluk orant arasinda
porzitif yonde anlamli (p<0,05) bir iligski vardi. Bunun yanminda yas ve ¢alisma yili ile TYD bilgi puanlar: arasinda
pozitif yonde (p<0,05) anlamli bir iliski vardi. Ek olarak, ortalama IKYD bilgi diizeyi dogru yamt orami, cerrahi
uzmanhiklarda tibbi uzmanliklara gére anlaml derecede (p<0.01) daha yiiksekti.

Sonug : Ani kalp durmasi vakalarinda hayatta kalma sansini arttirmak igin saglik ¢alisanlarindan baslayarak
kii-resel ve ulusal diizeyde TYD ve IKYD egitimlerinin yenilenmesi ve giincellenmesi gerekmektedir.

Keywords: Acil tip, ileri kardiyak yasam destegi, temel yasam destegi, tipta uzmanlik 6grencisi.

INTRODUCTION

The unexpected cessation of circulation and/or spontaneous
respiration is called cardiopulmonary arrest (CPA).
When cardiac and/or pulmonary arrest occurs, all of the
procedures performed urgently to provide circulatory
and respiratory support are called Cardiopulmonary
Resuscitation (CPR) (1). Ninety percent of sudden deaths
are due to heart disease and 10% are due to non-cardiac
causes. There is a vital and important relationship between
the heart, lungs and brain. Therefore, if one of these three
organs stops functioning, the other two will also stop
functioning within a short period of time (2,3). When the
patient stops breathing, even if the heart continues to pump
for a few minutes, the blood supply to the brain decreases
dramatically in terms of oxygen.

As a result, the brain tissue eventually dies from lack
of oxygen (2). The most common reversible cause of
CPA is ventricular fibrillation. These patients should be
defibrillated as soon as possible to increase the success
of CPR. This should be considered a public health
practice, and efforts are being made by the World Health
Organization (WHO) to develop global guidelines for
the training of personnel and the provision of physical
conditions for defibrillation.

Resuscitation is a skill that requires ongoing training.
However, it is important to provide practical as well as
theoretical training (4). CPR, consisting of Basic Life
Support (BLS), Advanced Cardiac Life Support (ACLS),
and post-resuscitation care, is a significant medical topic
that stays current with frequently updated guidelines.
Thus, healthcare professionals' knowledge and practices in
managing arrested patients must be periodically reviewed
and refreshed.

Because BLS is the initial stage of cardiac arrest treatment,
healthcare professionals, such as physicians and nurses, in
high-risk areas should possess adequate BLS skills before
initiating ACLS (5). According to published guidelines,
BLS and ACLS are revised approximately every 5 years.
Quick and precise patient management is crucial for patient

survival and prevention of neurological complications
(6). Approaches to cardiopulmonary arrest by medical
residents, who will take responsibility as specialists in
various hospitals and clinics after their specialty training,
are of special importance within the framework of this
responsibility as well as the framework of their clinical
duties during their specialty training.

The study aimed to assess the ability of medical residents
(MRs) at Kayseri Training and Research Hospital
(KTRH) to recognize cardiac arrest, apply and sustain
BLS and ACLS, and their knowledge level on these
topics. In addition, the study explored the factors that
influence MRs’ performance, their interest in recent
advancements, and the potential benefits of related
training opportunities.

MATERIALS and METHODS

Study Design

This  descriptive survey assesses the methods
and knowledge levels of medical residents at the
Kayseri Training and Research Hospital concerning
cardiopulmonary resuscitation practices in children and
adults between 30 December 2015 and 1 May 2016.

Permission was obtained from both the Erciyes University
Clinical Research Ethics Committee (Decision number:
96681246/195, Meeting date: 18 December 2015)
and the KTRH Education Planning Coordination Board
prior to the study's commencement. In addition, the
research adhered to the "World Medical Association
Declaration of Helsinki Ethical Principles."

Inclusion and Exclusion Criteria

Medical residents currently working in 11 different clinics
at KTRH and who consented to participate in the study
were eligible for inclusion. Individuals who were not
graduates of the Faculty of Medicine, those who were
on leave during the study period, those who declined to
participate, and those who provided assistance in the study
were not eligible for the study.
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Formation of Study Groups

Themedical residentsinvolved inthe study were categorized
based on the departments they were working in - either
internal medicine or surgical sciences. Furthermore, a
comparison was made between the knowledge levels of
medical residents working in departments with intensive
care, such as internal medicine, cardiology, general
surgery, and pediatrics, and those working in departments
without intensive care.

Questionnaire Design and Data Collection

The survey comprised 46 questions consisting of both
multiple-choice and Likert scale questions. The first 16
questions in the questionnaire consisted of questions
assessing the medical resident's age, gender, year
of graduation (duration in the medical profession),
department, year of medical residency training, previous
CPR training, and CPR application history. All responses
to the aforementioned questions were single-answer or
based on a 3-point Likert scale. The following 30 questions
were composed of BLS and ACLS topics referencing
cardiopulmonary resuscitation guidelines published by
the American Heart Association in Circulation magazine
in October 2010, in accordance with relevant literature
reviews and expert opinions (7). Of these, 15 questions
addressed BLS and 15 questions addressed ACLS. All
questions were designed as multiple-choice questions
with 5 options. The answers were evaluated using CPR
guidelines as the basis. The researchers conducted the
surveys in person and recorded the data on a computerized
form for statistical analysis.

Data Analysis and Statistical Methods

Continuous variables were expressed as arithmetic mean
+ standard deviation or median, minimum and maximum
values while categorical variables as numbers and
percentages according to their distributional structure.
The compatibility of the data with normal distribution was
evaluated by Kolmogorov Smirnov test and nonparametric
statistical methods were utilized for cases that did not
show normal distribution. The Mann-Whitney U test was
used for two independent groups while Kruskal-Wallis
test was used for more than two independent groups. The
relationships between categorical variables were analyzed
by Chi-square analysis. SPSS Statistics 22.0 (SPSS Inc.
®, Chicago, USA) program was used for data analysis.
Results were considered significant when p<0.05 at a 95%
significance level.

RESULTS

At the beginning of the study on December 30, 2015; 113
(63.3%) of a total of 163 MRs in the CTRH staff agreed
to participate in the study and responded to the questions.
Among the research assistants who participated in this
study, 80 (70.8%) were male and 33 (29.2%) were female.
Their ages ranged from 25 to 38 years old, with an
average of 28.9+2.6 years and a median of 28 years. Upon
analyzing the years of graduation from medical school,

the study revealed that the oldest graduate finished in
2001. The newest graduate obtained their degree in 2015.
The graduates of 2010 (64 people; 56.6%) had the highest
participation frequency in the survey based on graduation
year. Upon analyzing the MR periods, the median duration
was found to be 3 years. There was a higher percentage of
individuals in their first year of MR (29.1%) compared to
others. Of all the research assistants that participated in
the study, 26.5% worked at the internal medicine clinic,
21.2% at the pediatrics clinic, and 13.3% at the emergency
medicine clinic.

In general, when analyzing the correct responses of
MRs to questions that determine their BLS and ACLS
knowledge level, researchers found that the median correct
answer value for BLS questions was 8 (on a scale of 1-12)
and the mean rate of correct responses was 51.8 + 14.8%.
The median value of answering ACLS questions correctly
was 8 (2-15) and the mean value of the correct answer rate
was 53.6 = 19.2%.

When we evaluated the participants' resuscitation training,
we discovered that 40.7% (n=46) of medical residents did
not receive resuscitation training after finishing medical
school. However, 33.6% (n=38) of them attended MR
orientation training. In their professional career, 27.4%
(n=31) of MRs faced at least one patient requiring CPR.
On the flip side, 68 (60.2%) of the research assistants who
took part in the study failed to follow the updates to the
CPR guidelines. 27.4% (n=31) performed CPR outside the
hospital, whereas the percentage of those who felt skilled
in CPR was 58.4% (n=66). Out of the MRs who took part
in the research, 73 (64.6%) believed that the CPR lessons
taught during their medical studies were insufficient.
Additionally, 90 (79.6%) of the MRs agreed that they
should receive refresher CPR training. Only 45.1% of
participants knew when the most recent resuscitation
guideline was released. The findings of the participants
regarding CPR training are shown in Table 1.

When comparing the BLS knowledge levels of participants,
those who considered themselves competent in CPR had
a significantly (p<0.05) higher mean of correct answers
than those who did not. In addition, those who found CPR
training in medical school adequate had a significantly
(p<0.05) higher mean of correct answers than those who
did not find CPR training adequate (Table 2).

Participants who underwent MR orientation training had
a significantly higher mean score (p<0.05) on the ACLS
knowledge level assessment compared to those who did not
receive the training. The mean number of correct responses
on the ACLS knowledge assessment was significantly
higher (p<0.05) for those who felt their CPR training in
medical school was adequate compared to those who felt
it was inadequate. Following CPR guidelines resulted
in significantly higher (p<0.05) mean correct ACLS
knowledge scores than not following guidelines (Table 3).
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Table 1. Findings related to MRs” CPR experience and CPR training

Survey Questions Answers n %
Has a basic and advanced life support course been taught at the faculty Yes 92 81.4
you graduated from? No 12 10.6
I do not remember 9 8.0
Have you taken any courses, seminars, congresses or in-service training on | Yes 61 54
basic and advanced life support after graduation? No 46 40.7
I do not remember 6 53
Did you attend assistant orientation training? Yes 38 33.6
No 75 66.4
Did you perform basic life support outside the hospital? Yes 31 27.4
No 82 72.6
Do you consider yourself competent in CPR? Yes 66 58.4
No 30 26.5
I do not remember 17 15.0
Do you find the CPR training given in medical schools sufficient? Yes 33 29.2
No 73 64.6
I do not remember 7 6.2
‘Would you like to repeat CPR training? Yes 90 79.6
No 16 14.2
I have no idea 7 6.2
Are you following the CPR guide? Yes 45 39.8
No 68 60.2
‘When was the last resuscitation guide published? 2005 2 1.8
2008 1 0.9
2010 51 45.1
2012 26 23.0
2014 33 29.2
CPR: Cardiopulmonary Resuscitation
Table 2. Comparison of BLS knowledge levels of the participants according to some characteristics.
Questions Answers Basic Life Support Knowledge Correct Rate p*
Mean Median Min-Max
Gender Female 52.5+15.1 53.0 7-80 0.260
Male 50.1£14.1 47.0 13-80
Has a basic and advanced life support course been taught at +) 51.7+14.7 53.0 7-80 0.797
the faculty you graduated from? ) 52.1+15.4 53.0 13-80
Have you taken any courses, seminars, congresses or in- () 51.7+14.3 53.0 13-80 0.935
service training on basic and advanced life support after ) 51.9+15.4 53.0 7-80
graduation?
Did you attend assistant orientation training? (+) 49.2+16.3 47.0 7-80 0.140
(-) 51.3£13.9 53.0 13-80
Did you perform basic life support outside the hospital? ) 50.5£17.1 53.0 20-80 0.802
) 52.3%£13.9 53.0 7-80
Do you consider yourself competent in CPR? @) 54.1+13.6 53.0 20-80 0.025
) 48.6+15.9 47.0 7-80
Do you find the CPR training given in medical schools suffi- +) 47.9£15.6 47.0 20-80 0.036
cient? ) 53.4+14.2 53.0 7-80
Would you like to repeat CPR training? +) 52.8+13.6 53.0 13-80 0.129
) 47.8+18.5 47.0 7-80
Are you following the CPR guide? +) 54.0+15.9 53.0 7-80 0.130
) 50.3+13.9 53.0 13-80

CPR: Cardiopulmonary Resuscitation, BLS: Basic Life Support, *:Mann-Whitney u test
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Table 3. Findings related to the ACLS experience and ACLS trainings received by MRs

Questions Answers Advance Cardiac Life Support Knowledge Correct Rate p*
Mean Median Min-Max
Gender Female 54.2+19.7 53.0 13-100 0.513
Male 52.3+18.2 47.0 20-93

Has a basic and advanced life support course been taught at (+) 52.6+18.7 53.0 13-93 0.157

the faculty you graduated from? ) 58.4+421.2 60.0 20-100

Have you taken any courses, seminars, congresses or in-ser- (+) 52.6+18.4 53.0 20-100 0.456

vice training on basic and advanced life support after grad- ) 54.8420.2 53.0 13-93

uation?

Did you attend assistant orientation training? (+) 55.8+19.0 53.0 20-100 0.021
) 49.4+19.2 47.0 13-93

Did you perform basic life support outside the hospital? +) 50.2+20.9 47.0 13-93 0.180
“) 55.0+18.5 53.0 20-100

Do you consider yourself competent in CPR? (+) 55.1£17.4 53.0 20-100 0.235
) 51.6+21.5 47.0 13-93

Do you find the CPR training given in medical schools suffi- (+) 48.2+16.9 47.0 20-93 0.035

cient? ) 55.9+19.7 53.0 13-100

Would you like to repeat CPR training? (+) 54.9+18.8 53.0 20-100 0.360
) 58.7420.4 53.0 13-93

Are you following the CPR guide? (+) 62.2+£19.7 60.0 13-100 0.000
“) 48.0+16.7 47.0 20-93

CPR: Cardiopulmonary Resuscitation, ACLS: Advance Cardiac Life Support, *: Mann-Whitney u test

By comparing the numerical values with the values of the
correct response rates given to the questions evaluating
BLS and ACLS knowledge levels; there was a significant
(p<0.05) positive correlation between age and the correct
rate of BLS Knowledge Level, but there was no significant
(p>0.05) correlation between age and the correct rate of
ACLS Knowledge Level. There was a significant (p<0.05)

positive correlation between length of practice and BLS
Knowledge Level correct rate, but there was no significant
(p>0.05) correlation between ACLS Knowledge Level
correct rate. In addition, no significant (p>0.05) correlation
was found between MR duration and BLS and ACLS
correct rate (Table 4).

Table 4. Comparison of BLS and ACLS knowledge level accuracy rates of MRs by age, residency and training period.

BLS Knowledge Correct Rate

ACLS Knowledge Correct Rate

Age r 0.187 0.068
p 0.047 0.473
Years working as a physician ! e 0.164
p 0.002 0.083
Years working as an assistant physician 0.113 0.026
p 0.234 0.781

Spearman Correlation, BLS: Basic Life Support, ACLS: Advance
Cardiac Life Support

In the comparison of BLS knowledge levels according
to departments, there was no significant difference (p=
0.122, p=0.067, respectively) in the BLS knowledge level
correct rates in internal sciences and surgical departments
with and without intensive care unit. The mean ACLS
knowledge level correct response rate = was
significantly (p<0.01) higher in surgical departments (63
+21.3) than in internal departments (48.4+15.7). There
was no significant (p=0.216) difference in the ACLS
knowledge level correct rate between internal and
surgical sciences with intensive care units.

DISCUSSION

The study assessed the BLS and ACLS knowledge and
status of medical residents at KTRH. When researchers
assessed opinions on the CPR training received, they found
that about half of the participants did not receive BLS and
ACLS training after graduating from medical school. Two-
thirds of the participants believed they had adequate CPR
skills. Almost two-thirds did not think the CPR training
offered in medical schools was sufficient. Over half of the
participants did not follow the new CPR guidelines and
were unaware of the date of the most recent guideline
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publication. Additionally, the overwhelming majority
thought that CPR training should be repeated. When
evaluating participants' knowledge levels, it was found that
those who felt competent in BLS, had satisfactory training
in medical schools, participated in resident orientation
sessions, and followed the current guidelines had higher
knowledge levels.

In a study conducted by Pillow et al. with fourth-year
medical faculty students, it was observed that most of the
students considered themselves inadequate in resuscitation
and CPR and 36.8% of the students avoided resuscitation
practice for this reason. They emphasized that BLS and
ACLS training should be included in the medical school
curriculum (8). In our study, 64.6% of the research
assistants who participated in the study thought that they
were inadequate in CPR.

In a study conducted by Demirkiran et al. on BLS training
with first-year students at Istanbul University Cerrahpasa
Medical Faculty, it was observed that the training given
was successful. In their study, it was concluded that since
CPR training was important for medical faculty students,
it was considered appropriate to start this training in the
first year (9). In the following education periods, BLS and
ACLS training are given in departments such as emergency
medicine, anesthesia, and reanimation, cardiology, and
pediatrics. However, the number and qualifications of
these trainings are not standardized and may vary between
medical faculties. In this study, it was found that 64.6%
of the participating medical residents thought that the
CPR training given at the undergraduate level in medical
faculties was inadequate.

In the study by Kimaz et al. in which they evaluated the
knowledge levels of BLS and ACLS with the participation
of 53 physicians, it was observed that 33 of the physicians
(62.3%) participated in CPR courses after graduation (10).
In our study, we found that 61 (54%) of the physicians
attended a course, seminar, congress or in-service training
on BLS and ACLS after graduation. The high percentage
of participation in CPR courses in the study by Kimaz et
al. may be attributed to the fact that the participants were
physicians working in 112 emergency services, that CPR
was relatively predominant in their in-house training, and
that their participation rates in training were high.

In 1999, Garcia-Barbaro and Caturla-Such surveyed 168
medical faculties and 202 teaching hospitals from 47
countries in Europe, including 11 universities from Turkey,
and found that 167 of these institutions offered CPR, 135
BLS, 136 ACLS and 114 both. It was found that medical
school students received an average of 7.7+5.7 hours of
theoretical and 6.7+5.3 hours of practical training in BLS
and an average of 9.8+7.6 hours of theoretical and 8.7+6.8
hours of practical training in ACLS. It was found that CPR

training was given in 11 faculties in Turkey and the mean
hours of theoretical and practical life support training in
these universities were similar to the total mean (11). In
this study, similar to the data in the literature, it was found
that more than half of the participants were of the opinion
that the CPR training given at the medical faculty was not
sufficient and 58.4% of them found themselves sufficient
in CPR.

BLS is tried to be simplified even more with each current
guideline. It was reported that the level of theoretical
knowledgeincreasedsignificantly by providing BLS training
even to non-healthcare professionals such as shopping
center employees (12). In a study conducted by Caligskan et
al. in university students in departments other than health
sciences, it was shown that the level of BLS awareness and
knowledge increased with BLS training (13). In addition, in
a study conducted with dentists and pharmacists, who are
thought to have higher medical knowledge, it was shown
that BLS knowledge levels could be increased with training
(14). In addition, in this study, in parallel with the literature,
it was shown that participation in CPR BLS trainings such
as medical resident orientation training increased the level
of knowledge statistically significantly. While the level of
knowledge can be increased with training in non-physician
medical departments, even in the non-healthcare worker
population with low education level, BLS knowledge in
physicians can be kept up to date and fresh with practical
short and frequent repetitive trainings.

Similar to the results in the literature, it was shown that
participation in CPR trainings such as MRs orientation
training increased the level of knowledge statistically
significantly (15). Resuscitation training should be repeated
continuously since the guidelines are updated every five
years and the practice of application should not be forgotten.
The success of resuscitation is ensured by the prevalence,
quality and practical applications of the training provided.
Another point identified in our study is that only 45.1%
of the MRs knew the year of the most recent resuscitation
guideline. When this situation is considered together with
the rate of those who do not follow the current guidelines,
it may explain the low rate of correct responses to questions
prepared according to the current guidelines for BLS and
ACLS.

In a survey study conducted by Price et al. on CPR training,
knowledge and behaviors of physicians, it was concluded
that physicians who received resuscitation training in the last
six months were safer in resuscitation practice (16). In our
study, the relationship between physicians' thoughts about
their own competence in CPR and their level of knowledge
was examined. It was found that the knowledge levels of
medical residents who considered themselves competent
in CPR were higher than the others. This difference was
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statistically significant for both BLS and ACLS knowledge
levels. It can be said that these participants' high level
of knowledge increased their confidence in the BLS and
ACLS. However, the majority of medical residents (79.6%)
believed that CPR training should be repeated.

Sener et al. reported that the BLS knowledge levels of those
working in the Departments of Anesthesia and Reanimation
and Emergency Medicine were better than those working
in other departments in a study conducted on the BLS
knowledge levels of research assistants in Dokuz Eyliil
University Medical Faculty hospital (17). In this study,
BLS knowledge level rates were found to be higher in
internal sciences and surgical sciences with intensive care
units. This result may be thought to be due to the fact that
resuscitation training is included in the training program
in Emergency Medicine and branches with intensive care
units and that clinical experience is high due to frequent
encounters with patients in need of resuscitation.

In a study conducted by Filgueiras Filho et al. on physicians
working in the emergency department regarding the care
of cardiac arrest patients, no difference was found in the
level of theoretical knowledge between non-surgeon
clinicians and surgeons (18). In our study, although
there was no significant difference between residents
in medical and surgical departments, it was found that
50.3% of MRs in medical departments and 54.5% of MRs
in surgical departments answered the questions related
to CPR correctly. However, it was found that 48.4% of
medical residents and 63.3% of surgical residents correctly
answered questions about ACLS, and the difference was
statistically significant. The reason for this difference may
be that some of the acute procedures performed by surgical
departments take place in the emergency department.

Limitations

This study was based on the BLS and ACLS guidelines
at the time of the study. In addition, the study does not
include all physicians since medical residents with ongoing
training were included in the study. In this study, the level
of resuscitation knowledge was evaluated only theoretically
and practical skills were not evaluated. Since the research
assistants graduated from different universities in different
years, their prior resuscitation training is not clearly known.

Conclusion

BLS and ACLS are basic medical skills, and a physician
graduating from medical school is expected to be able to
perform these procedures. However, postgraduate medical
education should include all physicians. To increase the
chances of survival in reversible sudden cardiac arrest, BLS
and ACLS training should be emphasized to be renewed
and updated on a global and national level, starting with
healthcare professionals.
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CASE REPORT

Traumatic Pneumorrhachis: A Case Report
Travmatik Pnémorasi: Olgu Sunumu

Ibrahim Toker!, Abdulkadir Kantar, Tiilay Cakmak Cogkun', Murat Eslik’, Necmi Baykan'

'Kayseri City Training and Research Hospital, Department of Emergency Medicine, Kayseri, Turkey

ABSTRACT

Pneumorrhachis, defined as the presence of air in the spinal canal, is a rare clinical condition. In this article, we aimed
to present a patient with significant head trauma who fell from a height and was diagnosed with pneumorrhachis.
A 52-year-old male patient was brought to our emergency department by ambulance due to falling from the stairs
while picking grapes at a height of 3 meters. The patient had a subarachnoidal hemorrhage, subdural hemorrhage,
pneumocephalus, and fractures in the frontal, temporal, and parietal bones. Air densities were detected in the cervical

spinal canal. Traumatic pneumorrhachis is essential as an indicator of accompanying severe injury.

Keywords: Intraspinal air, pneumorrhachis, skull fracture

OZET

Spinal kanal igerisinde hava bulunmast olarak tanimlanan pnémorasi nadir goriilen bir klinik durumdur. Bu yazida

viiksekten diisen major kafa travmasi olan ve pnomorasi tespit edilen bir hasta sunmayr amagladik. 52 yasinda erkek

hasta 3 metre yiiksekte iiziim toplarken merdivenden diisme nedeniyle ambulans ile acil servisimize getirildi. Hastada
subaraknoidal kanama, subdural kanama, pnomosefali ve frontal, temporal ve paryetal kemikte kirik vardi. Servikal
spinal kanalda hava dansiteleri tespit edildi. Travmatik pnomorasi eslik eden ciddi yaralanmasi bir géstergesi olmasi

acisindan onemlidir.

Anahtar Kelimeler: Intraspinal hava, kafatas: kirigi, pnomorasi

INTRODUCTION

Pneumorrhachis (PR) was first reported by Gordon and
Hardman (1) as the presence of air in the cervical spine
in a trauma patient with multiple skull fractures and took
its name in 1987 (2). PR is a rare and specific condition
that occurs for different reasons and with other possible
entry routes. PR occurs for various reasons, especially
traumatic and iatrogenic, and is a rare imaging finding. PR
can be classified as intradural (subdural or subarachnoid)
and extradural (intraspinal, epidural). Although extradural
PR is generally harmless, intradural PR is often associated
with severe complications (3,4). In this article, we
presented a case of pneumorrhachis, which is an extremely
rare complication of trauma.

CASE REPORT
A 52-year-old male patient was brought to our emergency

department by ambulance due to falling from the stairs
while picking grapes at a height of 3 meters. When
paramedics found the patient at the scene of the accident,
he was in a comatose state. When the patient arrived at
the emergency department, he was unconscious, his
Glasgow coma scale was 6 (eye: 1, verbal: 2, motor: 3),
and there was scalp laceration and otorrhagia in the left
ear. The patient was intubated immediately. Vital signs
were arterial blood pressure 110/60 mmHg, pulse 144/
min, and oxygen saturation 94%. The patient underwent
tomography of the head, spine, chest, abdomen, and pelvis
by the trauma protocol. Subarachnoidal hemorrhage,
subdural hemorrhage in the right pariteofrontal region, and
pneumocephaly were detected in the patient. Additionally,
there was a comminuted displaced fracture in the right
frontal, temporal, and parietal bones (Figure 1). There
were air densities in the cervical spinal canal (Figure 2).
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Figure 1. Volume-rendered image shows fractures of the

frontotemporoparietal bones (arrow).

Figure 2. scan of cervical

Computed  Tomography
pneumorrhachis-sagittal, coronary, and axial view. The white arrows
point to the intraspinal air.

(CT)

There was no pneumothorax, pneumomediastinum, or rib
fracture. No pathology was detected in other systems. The
patient was admitted to the neurosurgical intensive care
unit. In the control tomography taken three days later,
the air in the spinal canal had disappeared. However, the
patient died on the 22nd day of hospitalization. Due to the
patient's unconsciousness, written informed consent was
obtained from the patient's family member.

DISCUSSION

Causes of PR are generally classified as iatrogenic, non-
traumatic, and traumatic. latrogenic PR may occur during
surgical interventions, anesthesia, and as a result of
diagnostic examinations. Examples of non-traumatic PR
reasons: Conditions such as malignancy, severe cough due
to bronchial asthma or acute bronchitis, cardiopulmonary
resuscitation, airway obstruction due to foreign body
aspiration, physical exertion, use of ecstasy or marijuana,
and prolonged and severe vomiting due to diabetic
ketoacidosis may be given (5-7).

Traumatic PR is very rare and may occur as a result of
isolated head trauma, cervical, thoracic, abdominal, and
pelvic injuries, or spinal trauma. Traumatic PR is usually
self-limiting and does not require treatment. However,

rapid recognition and distinction between epidural
and subarachnoid is critical. Although the presence of
subarachnoid air is an indicator of underlying severe
damage, it may be complicated by tension pneumocephalus
or meningitis. Epidural/extradural type traumatic PR is
primarily benign. PR, which shows the severity of the
trauma, is important because it emphasizes the need for
subsequent comprehensive and systemic evaluation (5,6,8).
First of all, the diagnosis of PR, which is a radiographic
rather than clinical diagnosis, can be made with plain
radiography and computed tomography. The primary
diagnostic tool of choice for PR is computed tomography
(CT). but it may not distinguish between intra- and
extradural PR. However, subarachnoid PR located more
centrally within the canal than normal anatomy may be
considered extradural PR in the presence of corner or
peripherally collected air. Magnetic resonance imaging
or intrathecal contrast-enhanced CT can distinguish
intradural air from extradural air (3,9,10). PR, in our case,
was extradural because it was peripherally located and
disappeared quickly. Traumatic PR does not require any
special treatment other than treating the underlying injury.
PR usually disappears with resorption of intra-spinal air
within a few days (10). In our case, cervical intraspinal air
disappeared in the tomography taken three days later.

Conclusion

Traumatic PR is crucial as it is an indicator of severe injury
accompanying it. It is necessary to be skeptical about
skull base fractures in patients with PR. The emergency
physician should focus on treating the underlying
pathology in traumatic PR, and PR usually disappears on
its own.
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A Case of Hypertriglyceridemic Pancreatitis Secondary to Tacrolimus and Estradiol Use
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ABSTRACT

Hypertriglyceridemiais a metabolic condition with a multifactorial etiology that may cause life-threatening complications,
such as pancreatitis. In pregnant women, hypertriglyceridemia may be secondary to physiological changes during
pregnancy or may be exacerbated by medications. The combination of tacrolimus and estradiol is sometimes used in In
Vitro fertilization (IVF) for women with a history of recurrent implantation failure. This case report discusses a case of
acute pancreatitis caused by hypertriglyceridemia secondary to the use of tacrolimus and estradiol.

Keywords: Tacrolimus, estradiol, in vitro fertilization, hypertriglyceridemia, pancreatitis

OZET

Hipertigliseridemi, pankreatit gibi yasami tehdit eden komplikasyonlara neden olabilen ¢oklu etiyolojiye sahip bir
metabolik durumdur. Hamile kadinlarda hipertigliseridemi, gebelik sirasindaki fizyolojik degisikliklere sekonder
olabilir veya ilaglar tarafindan kétiilestirilebilir. Tacrolimus ve dstradiol kombinasyonu, tekrarlayan implantasyon
basarisizligr oykiisii olan kadinlarin in vitro fertilizasyon (IVF) tedavisinde kullanilmaktadw. Bu vaka raporu,
tacrolimus ve ostradiol kullanimina bagh gelisen hipertigliseridemiye sekonder akut pankreatit vakasini ele almaktadur.

Anahtar Kelimeler: Tacrolimus, ostradiol, in vitro fertilizasyon, hipertigliseridemi, pankreatit

INTRODUCTION

Hypertriglyceridemia during pregnancy may be
related to the physiological changes that occur during
pregnancy, and this effect may be intensified by the
medications administered. Acute pancreatitis due to
hypertriglyceridemia is known to pose significant
maternal and fetal mortality and morbidity risks in
pregnant women (1). In Vitro fertilization (IVF), T
helper 1 (Thl) and Th1/Th2 ratios have been found to be
elevated in women with a history of recurrent
implantation failure (2). Therefore, immunosuppressive
agents such as tacrolimus have been increasingly used,
as they have been shown to improve implantation rates
and pregnancy outcomes, especially in women with an
elevated Thl immune response (2). Additionally, estradi-

ol use has been shown to have a positive impact on
pregnancy rates in IVF studies (3). Both tacrolimus and
estradiol are known to cause hypertriglyceridemia
(4,5). Severe gestational hypertriglyceridemia can lead
to acute pancreatitis, with a maternal mortality rate of
approximately 20%. Fasting triglycerides >500 mg/dL,
despite a strict dietary and lifestyle modifications,
should prompt treatment with omega-3-fatty acids
and continue a fat-restricted diet (<20g total fat/d
or <15% total calories) under the guidance of a
registered dietitian. The use of fibrates should be
considered as a second-line therapy due to their
unclear risk versus benefit and potential teratogenic
effects. Plasmapheresis should be considered early in
asymptomatic pregnant women with fasting triglyceride
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levels >1000 mg/dL or in pregnant women with clinical
signs and symptoms of pancreatitis and triglyceride levels
>500 mg/dL despite maximal lifestyle changes and
pharmacologic therapy (6). A MEDLINE search
(1950-2018) of the English language literature was
performed to identify all adult (>17 years old) human case
reports where medication/drug-induced acute pancreatitis
was the causative factor. The included case reports were
required to provide the name of the drug, and the diagnosis
of AP must have been strictly established based on the
revised Atlanta Classification criteria. A total of 183
medications were found to be implicated in 577 DIAP
cases (7).

This case report presents the first instance of acute
pancreatitis caused by hypertriglyceridemia resulting from
the combined use of estradiol and tacrolimus in a pregnant
woman with recurrent implantation failure.

CASE REPORT

A 32-year-old woman with a known history of polycystic
ovary syndrome, hypertension, and nephrolithiasis, who had
experienced two previous failed IVF attempts, achieved a 7-
week pregnancy with her third IVF attempt.

Due to her previous failures, the patient was administered
tacrolimus 1 mg/day, subcutaneous progesterone 225 mg, and
estradiol 32 mg/day starting one week before the IVF attempt.
Her laboratory results revealed amylase levels of 215 U/L
(normal range: 28-100 U/L), lipase levels of 711 U/L (normal
range: 13-60 U/L), triglyceride levels of 1228 mg/dL (normal
range: 40-160 mg/dL), cholesterol levels of 740 mg/dL
(normal range: 70-200 mg/dL), LDL levels of 609 mg/dL
(normal range: 100-130 mg/dL), and HDL levels of 18 mg/dL
(normal range: 35-55 mg/dL) (Table 1).

Possible causes of hypertriglyceridemia, such as alcohol use,
obesity, hypothyroidism, chronic inflammatory disease, and
chronic kidney disease, were ruled out. The patient's lipid
panel had been within the normal range prior to the IVF
attempt. Abdominal ultrasonography revealed normal
choledochal and intrahepatic bile ducts, pancreatic edema,
peripancreatic fluid collection, and a diagnosis of pancreatitis.
Computed tomography was not recommended due to the
patient's pregnancy, and magnetic resonance
cholangiopancreatography was not advised because she was in
her first trimester. Echocardiography was performed to assess
coronary artery disease due to the existing hyperlipidemia,
revealing an ejection fraction of 60% and left ventricular
hypertrophy.

Consultations were obtained from the fields of
gastroenterology, gynecology, and endocrinology based on the
current findings and complaints.

Due to the presence of pancreatitis, oral intake was
discontinued, and the patient was managed with hydration.
Tacrolimus and estradiol were discontinued based on the
obstetrics and gynecology team’s assessment that the
pancreatitis was related to drug-induced hyperlipidemia.

Apheresis for hyperlipidemia was not considered, as it

could potentially  result in  fetal = miscarriage.
After discontinuation of tacrolimus and
estradiol, the clinical signs of pancreatitis
regressed, and amylase and lipase levels
returned  to  normal on  the fourth day. A
combination of omega-3 fatty acids and fibrates

was planned to address hyperlipidemia.

Table 1. Tacrolimus and estradiol treatment cessation-related
biochemical parameter alteration.
Parameters: Day Day Day Day Day
1 2 3 4 5
Amylase (28-100 U/L) 225 70 46 41 50
Lipase (13-60 U/L) 711 252 190 135 120
Triglyceride (40-160mg/L) 1228 990 989 856 611

DISCUSSION

In both the general population and pregnant women,
the most common cause of pancreatitis is of biliary origin
(8). Drug wuse and hypertriglyceridemia are other
contributing factors. Tacrolimus, an estradiol and
calcineurin inhibitor, has been increasingly used in
recent years to enhance implantation success in pregnant
women undergoing IVF. Studies have indicated that
elevated blood tacrolimus concentrations in the early
stages are associated with hyperlipidemia  (9).
Although the exact impact of tacrolimus on lipid
metabolism is not fully understood, it may lead to
hypertriglyceridemia  through  impaired triglyceride
clearance due to reduced lipoprotein lipase
biosynthesis  (10).  Additionally, it can elevate
triglyceride levels by inducing insulin resistance
through  beta-cell  dysfunction  and  disruptions
in insulin  signaling  (10). Estrogen  contributes
to hypertriglyceridemia through various
mechanisms. Research has shown that
estrogen enhances the  secretion of very low-
density  lipoprotein (VLDL) from the liver while
reducing triglyceride catabolism by decreasing levels
of hepatic lipase and lipoprotein lipase. Furthermore,

in a study conducted on rats, estrogen-induced
increase in pancreatic amylase enzyme levels had
a direct toxic effect on pancreatic cells (11). In
this case, pancreatitis resulted from
hypertriglyceridemia, exacerbated by the
combined effects of tacrolimus and  estradiol,
along with  the physiologically elevated
triglyceride levels  during pregnancy. The
pancreatitis  resolved after discontinuation of both
drugs,  which  were  implicated in the
etiology. In most cases of
hypertriglyceridemia-induced. ~Acute pancreatitis,

conservative management (nothing by mouth, intravenous
fluid resuscitation and analgesia) is sufficient to
achieve triglyceride levels less than 500 mg/
dl. Intravenous insulin and plasmapheresis are sometimes
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used, although prospective studies demonstrating clinical
benefits, it is still commonly used. Pharmacological
management of hypertriglyceridemia (HTG) should start
early and target triglyceride levels of less than 500 mg/dL to
reduce the risk of recurrent acute pancreatitis. In addition to
the currently used fenofibrate and omega-3 fatty acids,
several novel agents are being studied for the long-term
treatment of HTG (12,13).

Conclusion

For individuals predisposed to hyperlipidemia, close
monitoring of lipid profiles and symptoms that may
arise due to complications is recommended. It should be
noted that the concurrent use of drugs known to cause
hyperlipidemia, such as tacrolimus and estradiol, may lead
to serious complications such as acute pancreatitis.
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Idiopathic Granulomatous Mastitis Mimicking Breast Cancer: A Case Report
Meme Kanserini Taklit Eden Idiyopatik Graniilomatéz Mastit: Olgu Sunumu
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Figure 1. 2) CC (cranio_caudal) b) MLO (Mc@iolatcral oblique) di.gital Figure 2. a) Ultrasound (US) image of the inner right shows a shows large
mammograms show an 111-d§ﬁned asymmetric pare'nChym'dl density non-mass heterogeneous area with distorted containing with atypical dense
completely filling the upper inner quadrant of the right breast (arrows). content (arrows) b) Sonogram shows cortical thickening of the lymph node
No microcalcifications were observed. (arrow).
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Figure 3. a) STIR axial b) T1-Weighted axial c¢) Contrast enhanced fat-suppressed T1W axial MR images; blue arrows show heterogeneous
clustered intensely enhanced non-mass area filling whole upper inner quadrant of the right breast and retro areolar region. d) Diffusion restriction
on diffusion-weighted imaging (arrows).

Figure 4. Hypermetabolic nodular area covering the upper middle zone of the right breast on 18F-FDG PET/CT images, with no significant
mass formation. Additionally, a hypermetabolic axillary lymph node is observed, which is indicative of a primary malignant breast tumor
(arrows).
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A 35-year-old female presented with complaints of
stiffness and pain in her right breast. She had intermittent,
spontaneous, clear nipple discharge. Upon examination, a
hard lump was palpated in the upper inner quadrant of the
right breast. There were no signs of infection, such as
erythema or increased temperature. Given the clinical
presentation and imaging findings (mammography: Fig 1
and ultrasonography: Fig 2), malignancy and infectious
pathologies were suspected. Ultrasound-guided core
needle biopsy was performed. The pathology was reported
as chronic granulomatous mastitis, and the fine needle
aspiration biopsy on the axilla revealed benign cytology.

Idiopathic Granulomatous Mastitis (IGM) is a rare, chronic
inflammatory disease that is resistant and shows a wide
range of manifestations on radiological imaging. IGM was
first described as a distinct clinical entity by Kessler and
Wolloch in 1972. Generally, it affects young women of
reproductive age, mostly during the five years following
childbirth. Etiology is still unknown; many factors, mainly
including hormonal factors, are proposed (1). Histologic
criteria for granulomatous mastitis focus on lobules,
excluding infections and specific causes. According to the
concept of mammary duct—associated inflammatory
disease sequence, certain conditions such as pregnancy,
breastfeeding, and drug-induced hyperprolactinemia or
galactorrhea might be associated with an increased risk of
IGM.

A definite diagnosis is through by histopathological
evaluation, and radiology has a crucial role for the
diagnostic process. Mammography , ultrasonography, and
Magnetic resonance imaging are commonly used for
diagnosis. However, due to their wide spectrum and low
sensitivity, interpreting the findings can be challenging (2).
IGM presents similar clinical signs and symptoms to
breast carcinoma. Irregular hypoechoic mass with multiple
tubular extensions, asymmetry on mammograms, multiple
heterogeneous areas with ring-like enhancement, regional
heterogeneous non-mass enhancements (NMEs), or
enhanced masses are the most common findings. Skin
thickening, parenchymal distortion, nipple retraction, and
axillary lymphadenopathy may also be observed (3).

Idiopathic Granulomatous Mastitis (IGM) is a rare chronic
inflammatory benign disease of the breast with an
unknown etiology. The cause may be the autoimmune
process, abnormal hormone levels, infection, or lactation.
The most common clinical presentation is a unilateral,
palpable breast lump, and nipple retraction of the
overlying skin.

Radiologically and clinically, it may mimic breast
carcinoma. This case report discusses IGM mimicking
breast cancer.

Due to all these findings, it is challenging to differentiate
malignancy clinically and radiologically (4). In our case,
radiological findings were also perplexing. MRI showed a
heterogeneous clustered intensely enhanced non-mass area
(Fig. 3), which was suspected to be malignant. On PET-CT
imaging, a hypermetabolic nodular mass was identified,
which was compatible with a primary malignant breast
tumor (Fig. 4). After a US-guided biopsy, IGM was
confirmed. Then the patient was started on prednisolone
treatment and a regression was observed.

Written informed consent was

obtained from the patient for the publication of the study
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bilimsel yayin organidir. Derginin yaz: dili Tiirkee ve ingilizcedir. Bitiin i ve ilgili saglik alanlannin Klinik uygulamalan hakkinda orijinal araghrma
ve klinik gozlemler yayimlanir. Yeni tekniklerin ve tedavi yontemlerinin etkinligini tanimlayan arashirma makalelerine yayin dnceligi verilir. JAMER,
Arastirma Makalesi, Olgu Sunumu, Derleme, Yorum, Edittre Mektup ve Cevaplanni yayimlar.

- Araghirma Makalesi

Yeni ve nemli temel veya klinik bilgi sunar, Gneeki calismalan genisletir ve ilerletir veya klasik bir konuda yeni bir yaklagim gefirir. Baslik sayfasi,
Yazarlar ve adresleri, Ozet, Anahtar Kelimeler, Giris, Gere ve Yontemler, Etik konular, Bulgular, Tarisma, Sonug, Tesekkiiler (varsa), Cikar catisma-
si, Finansal destek, Kaynaklar, Sekiller (en fazla 5 adet), Sekil agklamalan, Tablolar (en fazla 5 adet) ve Tablo agiklamalanndan olusur. Arastirma
makaleleri igin ana metin (6zet ve kaynaklar harig) 5000 kelimeyi, kaynaklann sayisi ise 401 gegmemelidir.

- Olgu Sunumlan

llging olgulan, yeni fikirleri ve teknikleri tanimlar. Olgu sunumu; Baghk, Yazarlar ve adresleri, Ozef, Anahtar Kelimeler, Giris, Olgu sunumu, Tarfisma,
Sonug, Tesekkirler (varsa), Hasta onami, Cikar catismasi, Finansal destek, Referanslar, Sekiller (en fazla 3 adet), Sekil aciklamalan, Tablolar (en
fozla 3 adet) olusmaktadir. Olgu raporlan igin ana metin (6zet ve kaynaklar harig) 2000 kelimeyi, kaynaklann sayisi ise 20°yi gecmemelidir.

- Derleme

Yayin Kurulu, belirli bir konu hakkinda bilgili ve uygun bir sekilde yazmaya yetkin mesleki deneyime sahip bir yazan davet eder. Derleme; Baslik,
Yazarlar ve adresleri, Ozet, Anahtar Kelimler, Giris, Ana Bolimleri, Alt Balimleri, Sonug, Tesekkiir (varsa), Cikar catismasi, Finansal destek, Kaynak-
lar, Sekiller (en fazla 5 adet), Sekil agiklamalan, Tablolar (en fazla 5 adet) ve Tablo agiklamalanndan olusur. Olgu raporlan igin ana metin (6zet
ve kaynaklar harig) 5000 kelimeyi gecmemelidir. Kaynak sayisinda bir sinirlama yoktur.

- Editore mektup
JAMER Editdrler Kurulu'nun onayr ile yayimlanir. Mektup, agik ve yorum gefirilen makale ile iliskili olmalidir. Editore mektup; 500 kelime, 1 tablo
ve 5 kaynak ile sinirlidir.

- Elegtiri/Yorum )
Bir Elestiri/Yorum, Baslik, Yazarlar, adresleri, Ozet, Anahtar Kelimeler, Giris, Tartisma, Sonug, Etik Konular, Tesekkirler, Cikar Catismasi, Referanslar,
Sekil Aiklamalar, Sekiller ve Tablolardan olusur. Yazilar 2000 kelime ile sinirlandinimalidir.

MAKALELERIN HAZIRLANMASI

Makaleler, “The Uniform Requirements for Manuscripts Submitted to Biomedical Journals - Infernational Committee of Medical Journal Editors”
(www.icmie.org) kurallarina uygun olarak Tiirkee veya Ingilizee olarak hazirlanmahidr.

Makaleler “.doc” formatinda sunulmali ve yukanda belirtilen kelime ve referans sinilamalarina ve diger ilgili bilgilere gére hazirlanmalidr.

- Dil
Makale Tirkce veya Ingilizce olarak hazilanmalidr.



JAMER

Yuzurluru Bilgi

- Baglik Sayfasi

Baslik sayfasi maskeli degerlendirmeye imkan saglamast igin ayn bir dosya seklinde gonderilmelidir.

Baslik sayfasi sunlan icermelidir: (i) Tiirkee ve ingilizce olarak hazirlanan makale basligr 6zl fakat bilgilendirici olmalidir. (i) Kisa baslik ve-
rilmelidir. (jii) Tom yazarlann tam adi, ORCID numarasi, mail adresi, bagh bulunduklan kurum veya kuruluslann adi bulunmalidir. (iv) Makale
basliklarinda kisaltmalar, ticari isimler veya ticari markalar kullaniimamalidir.

-0z

Tim makaleler icin hem Tiirkce, hem de Ingilizce dzet gonderilmelidir. Ozet; calismanin amacini, ana bulgulan ve ana sonuglarini icermeli, sozcik
sayist 300'den fazla olmamahidir. 0z (Abstract); Amag (Aim), Gere ve Yontemler (Material and Methods), Bulgular (Results) ve Sonuc (Conclusion)
basliklarini icermelidir. Olgu calismalari ve derlemeler icin Gzetler yapilandinlmamalidir ve en fazla 250 kelime olmalidir. Yabanar yazar(lar)in
Tirkge olarak bir yazi gondermesine gerek yoktur, cinkii yazi isleri kurulu bu yaziyr onlara saglayacakhr.

- Anahtar Kelimeler

Yazarlar; U.S. Ulusal Tip Kitiiphanesi (NLM)'nin Tibbi Konu Bashklan‘ndan (MeSH) alinan, 3 ile 5 arasinda anahtar kelimeyi makalelerinin 0z
(Abstract) bolaminden sonra sunmalidir. Tirkee anahtar kelimeler Tarkiye Bilim Terimleri’ne (TBT) gére yazilmalidir (https://www.bilimterimleri.
com/). Kelimeler “virgil (,)" ile birbirinden aynlmalidir.

- Ana Metin

Yazar adlan ve bagh bulunduklan kurumlar, ana metin iceren dosyada belirtilmemelidir. Calismanin yazarlannin tespit edilebilecegi diger tim bilgi-
ler kaldinlmalidir. Metin, MS Word programi ile hazirlanmalidir. Tim metinler Times New Roman yazi tipinde, 12 punto ve ¢ift aralikli yozilmalidir.
Makale metni; Giris (Introduction), Gereg ve Yontemler (Material and Methods), Bulgular (Results), Tartisma (Discussion) ve Sonuc (Conclusion)
baslikli bolimlere aynimalidr.

(i) Giris, makalenin amacini belirtmeli ve calismanin gerekeesini dzetlemelidir. Yalnizea kesin referanslar verilmeli ve bu bolim yaklasik bir sayfa
ile sinirlandinimalidir.

(i1) Gerec ve Yontemler, gazlemsel veya deneysel konularin segimini acikca tanimlamalidir. Istatistikleri de iceren belirlenmis yontemlere referanslar
verilmelidir. Etik ile ilgili hususlar bu bélimde verilmelidir. Randomizasyon ile ilgili detaylar verilmelidir. Randomize calismalarin sonuclanni bildi-
ren yazilar, hastalann calisma boyunca ilerlemelerini gasteren CONSORT akis semasina gdre hazirlanmalidir (http://www.consort-statement.org/).
Istatistiksel degerlendirme, Gereg ve Yontemler boliminde aynntili olarak agiklanmahdr.

(iii) Bulgular, 6210 bir sekilde verilmeli, sekil ve tablolan icermelidir. Tablo ve sekiller metin iginde tutarli bir siraya sahip olmalidir. Metin icindeki
veriler, tablolarda veya sekillerde tekrarlanmamalidir.

Sekiller ve resimler, Tagged Image File Format ( tiff uzantih) veya Joint Photographic Experts Group Format (JPEG uzantih) olarak ayn dosyalar
halinde sunulmalidir. Sekillerin ¢dzinirligi en az 600 dpi olmalidir. Metin, tablolar ve sekiller MS Power Point programinda hazirlanarak kayde-
dilmemelidir. Sekil agiklamalan, metne atifta bulunmadan anlagilabilecek kadar bilgi icermelidir. Sekiller daha dnce baska bir yerde yayinlanmissa
kaynak gasterilmelidir. Sekillerdeki semboller kolaylikla gdrinebilmeli ve karakterlerin font biyikligu en az 8-10 olmalidir. Grafiklerdeki apsis ve
ordinat isimleri, birimleri ile birlikte verilmelidir. Dergi elektronik orfamda yayinlandigindan renkli fotograflar kabul edilmektedir. Tablolar resim
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formatinda degil, ayn bir MS Word belgesi olarak sunulmalidir. Tablolar, metindeki sirasina gdre Arap rakamlar ile numaralandinimalidir. Her bir
tablo, tablo numarasiyla birlikte dstte kisa bir agiklayicr bashida sahip olmalidir. P degeri ve kisaltmalara dair agiklamalar tablonun altinda dipnot
olarak yer almalidir.

(iv) Tarhisma bolimdnde calismanin yeni ve nemli yonleri vurgulanmalidir. Bulgular ve gozlemler diger ilgili calismalarla iliskilendirilmelidir.
Tarhismanin kapsami, metnin diger bolmleriyle paralel olmalidir.

(v) Sonuc balimiinde makalenin literatire katkisina vurgu yapilarak, yazinin Gnemi ortaya konulmalidir.

* Agklama: Yazarlar, eger varsa bu balimde ckar catismasina neden olabilecek her tirld maddi destek veya iliskiyi beyan etmelidir.

* Tesekkir: Varsa katkida bulunan kisi, kurum ya da kuruluglar anilir.

* Hasta onami: Olgu raporlaninda yer alan hastalanin bizzat kendisi veya hukuki vasisi tarafindan bilgilendirilmis yazili onami alinmalidir; matbu
bir megi dergi web sayfasinda yer almaktadr.

* (ikar ¢ahismasi: Cikar catismasina neden olabilecek her tirli destek ve iliski beyan edilmelidir.

Finansal destek, maddi destekte bulunan kisi, kurum ya da kurulusa dair bilgi verilmelidir.

KAYNAKLARIN YAZIMI

Kaynaklarin metin icindeki gdsteriminde Vancouver stili kullamimalidir. Kaynaklann numaralan mefin icinde kullanim sirasina gore verilerek cimle
sonunda parantez icinde verilmelidir.

Omek:

....... qosterilmistir (1,2,9-11).

Karacavus ve arkadaslan (3) .. ..

Karacavus ve ark. (3) ...

Dergi isimleri “Index Medicus” a gore kisalhlmalidir. Index Medicus'ta indekslenmeyen bir dergi kisaltilmadan yazilmalidir. Kaynakea listesiyle me-
fin icerisindeki siralama arasinda uyumsuzluk bulunmamalidir. Kaynaklann dogrulugundan yazar(lar) sorumludur. Makalede bulunan yazar sayisi
6 veya daha oz ise tim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip sonuna “et al” (Turkce makaleler igin “ve ark.”) eklenmelidir.

Kaynak bir dergi ise;

Yazar ya da yazarlanin soyadlan ve isimlerinin basharfleri. Makale ismi. Dergi ismi. Yil;Gilt(Say1): i1k ve son sayfa numarasi.

Ornek: Bol 0, Altuntas M, Kaynak MF, Koyuncu S, Bicer M, Oner G, Oner U, Dogan 0, Eryurt SC. Uzun Siireli Tatillerin Acil Servis Isleyisine Etkisi.
Journal of Anatolian Medical Research. 2019;4(1):13-22.

Istege bagih: Eger bir derginin bir cilt boyunca sayfa numaralan sireklilik tagiyorsa (bircok tip dergisinin yaphigi gibi), sayr numarasini atlayi.
Ornek: Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med. 2002;347:284-7.

Kaynak bir dergi eki ise; '

Yazar veya yazarlann soyadlan ve isimlerinin bagharfleri. Makalenin baghg. Derginin ismi. Yil;Cilt(Suppl. Ek saysi):Ilk sayfa numarasi-Son sayfa
numarasi. Orek: Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994;(102
Suppl 1):275-82.
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Kaynak bir kitap ise;

(i) Kisisel yazarlar,;

Yozar ya da yazarlann soyadlan ve isimlerinin bas harfleri. Kitap ismi. Kaginai baski oldugu. Sehir: Yayievi; Yil.

Ornek: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

(ii) Yozar ve edittrin ayni oldugu kitaplar icin;

Ornek: Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxisty in the dental office. Philadelphia: WB Saunders; 2002.
(iii)Yazar (lar) ve editor (ler)in ayn oldugu kitaplar icin;

Ornek: Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services;
2001.

(iv) Kitabin bir bolimd icin;

Ornek: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumars. In: Vogelstein B, Kinzler KW, editors. The genetic basis
of human cancer. New York: McGraw-Hill; 2002. p. 93-113.

Not: Tiirkee kaynaklarda “p” icin “s” ve “editor(s)” “editor(ler)” ifadesi kullanilmalidir. “In” ifadesi ingilizce kitaplar icin gecerlidir, Tirkee kay-
naklarda “... ... (kitabin adi)” iginde seklinde yazlmalidir.

(v) Yazarlann organizasyon oldugu kitaplar igin;

Ornek: American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: @
plan for progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Not: Tiirkce kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

”S”
Kaynak bir ansiklopedi veya sozlik ise;

Ansiklopedi veya sdzlik ismi. Kaginar baski oldugu. Sehir: Basimevi; Yil. Bolim; Sayfa numaralan.

Ornek: Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.
Not: Tiirke kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

Kaynak bir Tez ise;

Yazarin soyadi ve isminin basharfi. Tez ismi [tez]. Sehir: Universite veya Kurum ismi; Yi.

Ornek: Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount Pleasant (MI): Central Michigan
University; 2002.

Not: Tiirke kaynaklarda “dissertation” ifadesi icin tez kullanilmalidir.

Kaynak Konferans/Kongre/Sempozyum Bildirisi ise;
Yazar veya yazarlann soyadlan ve isimlerinin basharfleri. Bildiri ismi. Editr veya editdrlerin soyadlan ve isimlerinin basharfleri (ed veya eds).
Konferans/Kongre/ Sempozyum ismi; Yil; Sehir. Yayin yeri: Yayinevi; Yil. Sayfa numaralan.

Ornek: Christensen S, Oppacher F. An analysis of Koza’s computational effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002
Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Not: Tiirke kaynaklarda “p” igin “s” ve “editor(s) “icin “editor(ler)” olarak kullanimalidir.
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Ornek: Harnden P, Joffe JK, Jones WG. Germ cell tumours V. Proceedings of the 5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK.

Kaynak bir Web Sitesi ise;

Yazarin soyadi ve isminin basharfi (varsa). Web sitesinin ismi [Internet]. Basim veri: Yaymevi; ik Yayin Tarihi [Son giincelleme tarihi: ; Erigim
tarihi:]. Erisim adresi: URL.

Ornek:

Cancer-Pain.org [Infernet]. New York: Association of Cancer Online Resources, Inc.; ¢2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Avai-
lable from: http://www.cancer-pain.org/.

Diger kaynak tiirleri igin;
https://www.nlm.nih.gov/bsd/uniform _requirements.html adresine bakilmasi gerekmektedir.

Etik Hususlar:

Journal of Anatolian Medical Research (JAMER), calismalanin yayin sirecinde, yazarlann, okuyuculann, aragtirmacilarin, hakemlerin ve editorlerin
Aragtirma ve Yayin Etik kurallan ile ilgili esaslara uymasini bekler. Sz konusu calismalarda ve bilimsel yazilarda, ICMJE (Interational Committee
of Medical Journal Editors) tavsiyeleri ile Committee on Publication Ethics (COPE) tarafindan yayinlanan aglk erisim rehberlerine gore asagida
paylasilan standart, genel ve dzel etik kurallara ve sorumluluklara dikkat edilmesi gerekmektedir. Calisma boyunca Helsinki Deklarasyonu’nun
hiikimlerine bagh kalindigi vurgulanmalidir. Makalenin efik kurul raporu gerekli gérilmesi durumunda yazardan istenebilir.

Yapilan arastirmalar icin ve etik kurul karan gerektiren klinik ve deneysel insan ve hayvanlar izerindeki calismalar igin ayn ayn efik kurul onay:
alinmig olmali, bu onay makalede belirtilmeli ve belgelendirilmelidir.

Etik kurul izni gerektiren calismalarda, izinle ilgili bilgiler (kurul ads, tarih ve sayi no) Gereg ve Yontemler bolimiinde ve aynica makale ilk/son
sayfasinda yer verilmelidir. Olgu sunumlaninda, bilgilendirilmis gandlli olut/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi
gereklidir.

Kullanilan fikir ve sanat eserleri icin telif haklan dizenlemelerine riayet edilmesi gerekmektedir.

Etik kurallar ile ilgili dikkat edilmesi gereken hususlar:

|. Bilimsel arastirma ve yayin efigine aykin genel eylemler

a) intihal: Bagkalannin fikirlerini, metotlani, verilerini, uygulamalanni, yozilanni, sekillerini veya eserlerini, bilimsel efik kurallanina ygun bicim-
de atif yapmadan kismen veya tamamen kendi eseriymis gibi sunmak,

b) Sahtecilik: Aratrmaya dayanmayan veriler Gretmek, sunulan veya yayinlanan eseri gercek olmayan verilere dayandirarak dizenlemek veya
degistirmek, bunlan rapor etmek veya yayimlamak, yapilmamis bir araghrmayr yapilmis gibi gostermek,

¢) Carpitma: Arastirma kayitlart ve elde edilen verileri tahrif etmek, arastirmada kullanilmayan yontem, cihaz ve materyalleri kullanilmis gibi gos-
termek, arastirma hipotezine uygun olmayan verileri degerlendirmeye almamak, ilgili teori veya varsayimlara uydurmak igin veriler veya sonuglarla
oynamak, destek alinan kisi ve kuruluslann cikarlan dogrultusunda aragtirma sonuglarini tahrif etmek veya sekillendirmek,

¢) Mikerrer yayim: Bir araghrmanin ayni sonuclanini iceren birden fazla eseri dogentlik sinavi degerlendirmelerinde ve akademik terfilerde ayn
eserler olarak sunmak,

d) Dilimleme: Bir araghirmanin sonuglarini aragtirmanin bitnliging bozacak sekilde, uygun olmayan bigimde parcalara ayirarak ve birbirine atif
yapmadan cok sayida yayin yaparak belirli sinav degerlendirmelerinde ve akademik tesvik ve terfilerde ayn eserler olarak sunmak,
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e) Haksiz yazarlik: Aktif katkisi olmayan kisileri makale yazarlarina eklemek, aktif katkisi olan kisileri yazarlar arasina dahil etmemek, yazar
siralamasini gerekeesiz ve uygun olmayan bir bigimde degistirmek, aktif katkisi olanlanin isimlerini yayim sirasinda veya sonraki baskilarda eserden
atkarmak, akfif katkisi olmadigi halde nifuzunu kullanarak ismini yazarlar arasina déhil ettirmek,

f) Diger etik ihlali tirleri: Destek alinarak yiritilen araghrmalann yayinlannda destek veren kisi, kurum veya kuruluglar ile onlann arastirmadaki
katkilanni agik bir bigimde belirrmemek, insan ve hayvanlar izerinde yapilan arashirmalarda efik kurallara uymamak, yaynlannda hasta haklanna
saygi gostermemek, hakem olarak incelemek dzere gorevlendirildigi bir eserde yer alan bilgileri yayinlanmadan dnce baskalanyla paylasmak,
bilimsel aragtirma igin saglanan veya aynlan kaynaklan, mekdnlan, imkanlan ve cihazlan amac disi kullanmak, tamamen dayanaksiz, yersiz ve
kasith efik ihlali suclamasinda bulunmak (YOK Bilimsel Araghrma ve Yayin Efigi Yonergesi, Madde 8)

I1. Paydaglarin Sorumluluklan

1. Yazarlarin Sorumluluklari

- Makaledeki tiim verilerin gercek ve 6zgiin oldugu beyan edilmelidir.

- On degerlendirme veya hakem degjerlendirme sonucunda gdsterilen infihal durumunu, hatalan, supheli durumlan ve dnerilen diizeltmeleri yapil-
masi zorunludur. Yapilmayacak ise, tutarli bir sekilde gerekgesi bildirilmelidir.

- Makale veya aragtirmanin “Kaynakea”si eksiksiz ve dergimizin yazim kurallanna uygun olarak hazirlanmalidr.

- Intihal ve sahte verilerden uzak durulmalidir.

- Aragtirmanin birden fazla dergide yoyimlanmasina imkan verilmemelidir.

2. Hakemlerin Sorumluluklan

Dergimiz idaresi, hakemlik sirecinin efik yayincilik kurallan cercevesinde basarili bir sekilde yiritilmesini ve iyilestirilmesini taahhit eder. Arag-
tirmalann paydaslan ve okuyuculannin, JAMER’de yayimlanan incelemelerde gordikleri intihal, mikerrer yayin, yanhslik, sipheli icerik veya
durumlan kayseriseah.dergi@saglik.gov.tr email adresine bildirmeleri memnuniyetle karsilanir. Konu hakkinda elde edilen veri sonuclan ilgili
taraflara bildirir ve takibini yapar. Hakemlerin asagidaki esaslara uymasini temel alir.

- Degerlendirmeler tarafsizca yapilmalidir.

- Hakemler ile degerlendirme konusu makalenin paydaslan arasinda ¢ikar catismast olmamalidir.

- Makale ile ilgili diger makale, eser, kaynak, atif, kural ve benzeri eksiklerin tamamlanmasini isaret edilmelidir.

- (ift taraflr kor hakemlik sistemine binaen degerlendirmesi yapilmis makaleler veya hakemleri agiklanmamalidr.

3. Editorlerin Sorumluluklari

- Editorler, makaleleri kabul etmek ya da reddetmek sorumluluk ve yetkisine sahiptir. Bu sorumluluk ve yetkisini yerinde ve zamaninda kullanmak
zorundadr.

- Edifdrler, kabul ya da reddettigi makalelerle ilgili cikar catismast icerisinde olmamalidir.

- Editdrler, dzgin ve alanina katki saglayacak makaleleri kabul etmelidir.

- Editorler, dergi politikasi, yayim kurallan ve seviyesine uymayan eksik ve hatali aragtirmalan higbir etki altinda kalmadan reddetmelidir.

- Editorler, yanlis, eksik ve problemli makalelerin hakem raporu dncesi veya sonrasinda geri ¢ekilmesine ya da dizeltildikten sonra yayimlanmasina
imkdn vermelidir.

- Editorler, en az iki hakem tarafindan degerlendirilen makalelerin cift tarafli kor hakemlik sistemine gare degerlendirilmesini saglar vehakemleri
gizli tutar.

Editorler, “Turnitin” intihal programi araciligiyla makalelerin intihal durumu ve yayimlanmamis 6zgiin araghirmalar olup olmadigini saglar.

4. Intihal Politikast

Dergimize gelen her calisma, Tumitin intihal programinda taranmaktadir. Editorlerin, hakemlerin ve yazarlann, uluslararasi yayin etik kurallanna
uymasi ve makalelerin yazim kurallanna uyumlu olmasi zorunlulugu vardr.



JAMER

Yuzurluru Bilgi

Deneysel Araghirmalar Etik Kurallan

Deneysel Arastirmalarda; Destek alinarak yiritilen aragtirmalann yayinlannda destek veren kisi, kurum veya kuruluslar ile onlann arastirmadaki
katkilanini agik bir bigimde belirtmek, insan ve hayvanlar izerinde yapilan arastirmalarda efik kurallara uymak, yayinlaninda hasta haklanna saygs
gostermek Deneysel Arastirma Etik Kurallan baglaminda zorunludur. Deneysel arastirma kapsaminda deneylerde ekolojik dengeye ve hayvan
sagligina zarar vermeme dergimizin temel ilkesidir. Bu kapsamda yapilacak calismalar igin gerekli efik izinler ilgili resmi kuruluglardan alinarak
makalenin dergimize gonderilmesi sirecinde ilgili dosyaya eklenmelidir. Bu konuda biitiin sorumluluk yazardadr.

Yazarhigin Kabulis ve Telif Hakki Sozlegmesinin Devri: Yazinin gonderimi sirasinda, yazarlann “Yazarligin Kabuli ve Telif Hakki Sozlesmesinin
Devri” formunu doldurup gondermeleri ve yayinda adr olan tiim yazarlann bilimsel katki ve sorumluluklar ile herhangi bir gkar catismasi sorunu
olup olmadigint agika belirtmeleri gerekir.

Makalenin Degerlendirilmesi: Makaleler yalnizca bu dergide ve yalnizca elektronik ortamda yayimlanmak izere, baska bir yerde yayimlanma-
diklarini (kismen veya tamamen, baska bir deyisle veya ayni kelimelerle) ve ayni zamanda baska bir yayinar tarafindan eszamanli olarak incelen-
memeleri gerektigini kabul ederek alinir ve dergi tarafindan reddedilmedikce baska bir dergiye ganderilmemelidir.

Hakem incelemesi: Hakemler, degerlendirme, diizenleme ve revizyon islemlerini tamamen inferet izerinden takip edeceklerdir. Hakemler ozel
kullanicr adi ve sifresi ile asagidakilerin URL adresini kullanir:
kayserieah.dergipark.gov.tr/jamer

Yayimlanan bir makale, derginin sorumlulugundadir. Dizenleme, revizyon, kabul ve reddetmeyle ilgili sireler tamamen internet Gzerinden edi-
tor(ler), ve/veya hakemler tarafindan kayserieah.dergipark.gov.tr/jamer sitesi aracihii ile gerceklestirilecektir. Dizeltmeler ve dizgi sonrasinda tim
yeniden okumalar yazar tarafindan infernet Gzerinden yapilmali ve belirlenen siire iinde editdre geri gonderilmelidir.

Online makale génderimi igin;
Litfen kayserieah.dergipark.gov.tr/jomer adresini kullaniniz. Herhangi bir sorunla karsilashinizda kayseriseah.dergi@saglik.gov.tr ile irtibata
gecmekten cekinmeyiniz.
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Journal of Anatolian Medical Research (JAMER) is a free access, fully electronic, timely and scientific journal of Kayseri City Education and Research
Hospital that published three times a year, in Turkish or English. Its purpose is to publish original, peer-reviewed, up-to-date basic research and
clinical reports on all fields of medicine and related health sciences. It gives high priority to articles describing effectiveness of therapeutic interventi-
ons and the evaluation of new techniques and methods. JAMER publishes: Original Articles; Case Reports, Commentaries; Review Arficles; Editorials;
Letters to the Editor and Correspondence.

* Research Articles

Present new and important basic and clinical information, extend existing studies, or provide a new approach to a traditional subject. Consists of
Title, Authors, their addresses, Abstract, Key Words, Introduction, Material and Methods, , Ethical Considerations, Results, Discussion, Acknowled-
gements, Conflict of Interest, References, Figure Legends, Figures (up to 5), and Tables (up to 5). For research articles, main fext should not exceed
5.000 words and number of references should not exceed 40.

* Case Reports

Provide case studies of interest, new ideas, and techniques. A case presentation consists of Title, Authors, their addresses, Abstract, Key Words,
Introduction, Patients and Methods, Results, Discussion, Conclusion, Ethical Considerations, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For case reports, main text should not exceed 1.500 words (3 figure and/or 3 table) and number of references
should not exceed 20.

* Review Articles

The Editorial Board invites an author who has previous published papers on a specific area fo write a review article. A reviewarticle consists of Title,
Authors, their addresses, Abstract, Key Words, Introduction, Main Sections under headings written in bold and senfence case, Subsections (if any)
under headings written in italic and numbered consecutively with Arabic numerals, Conclusion, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For the review articles, main text should not exceed 5,000 words. There is no limitation for number of references.

* Letters to the Editor
Letters are published at the discretion of the Editorial Board. Letters should be brief and directly related to the published article on which it com-
ments. Letters must be limited to 500 words of fext, 1 table, and no more than 5 references.

* Commentaries
A commentary consists of Title, Authors, their addresses, Abstract, Key Words, Introduction, Discussion, Conclusion, Ethical Considerations, Acknow-
ledgements, Conflict Of Interest, References, Figure Legends, Figures, and Tables. Manuscripts should be limited to 2000 words of text.

PREPARATION OF MANUSCRIPTS

The manuscript should be prepared in accordance with The Uniform Requirements for Manuscripts Submitted to Biomedical Journals - International
Committee of Medical Journal Editors (www.icmje.org).

Manuscripts must be submitted in .doc format, and should be prepared according to the above mentioned word and reference limitations and other
related information.
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* Language
Manuscripts should be written in clear and concise English or Turkish.

* Title Page

Title page must be submitted as a separate file. The title page should contain: (i) the title of the article in Turkish and English, which should be
concise but informative, (ii) running title should be written (iii) in the full names of each author, (iv) the institutional affiliation or name of the
department (s), (v) the full postal and e-mail address, and telephone numbers of the corresponding author. Do not use abbreviations, commercial
names or trademarks in article fitles.

* Abstract

All articles will have both Turkish and English abstract. The abstract should state the purpose of the study, main findings and the principal conclusi-
ons in not more than 250 words with separate headings of Aim, Material and Methods, Results and Conclusion.

Abstracts for Case studies and reviews should be unstructured and not more than 200 words. Foreign author(s) need not submit an abstract in
Turkish, as the Editorial board will provide it for them.

* Key Words

Authors must include on the fitle page of their manuscripts 3 to 5 key words from U.S. National Library of Medicine (NLM)’s Medical Subject He-
adings (MeSH). Key words in Turkish should be given according to Turkey Science Terms (TBT) (https://www.bilimterimleri.com/). The words must
be seperated by commas.

* Main Text

Names of the authors and their offiliations should not be stated in the file containing main text. Also remove all other information that may identify
the authors of the study to the reviewers. Text should be prepared with MS Word document. All text should be written with Times New Roman font
type at 12 font size and double spaced. The text of the article should be divided into sections with the headings Introduction, Materials and Methods,
Results and Discussion.

(i) The Introduction should state the purpose of the article and summarize the rationale for the study. Give only strictly pertinent references and limit
this section approximately to one page.

(ii) The Material and Methods should describe the selection of the observational or experimental subjects clearly. Give references to established
methods including statistics. When reporting experiments on human subjects indicate whether the procedures were followed in accordance with
the ethical standards. Information about Approval of Ethics Committee should be given in this section. Give details on randomization. Manuscipts
reporting the results of randomized trials should prepare according to the CONSORT flow diagram showing the progress of patients throughout the
trial (http://www.consort-statement.org/).

Statistical methods should be explained in detail in the Materials and Methods.

(iii) Results must be concise and include figures and tables and in logical sequence in the text, tables and figures/illustrations. Data in the text should
not be repeated in the tables or figures/illustrations.
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Figures and images should be submitted as separate files as Tagged Image File Format (with tiff extension) or Joint Photographic Experts Group
Format (with .jpeg extension). Resolution of the figures should be at least 600 dpi. Text, tables, and figures should not be saved as MS Power Point.
Figure legends should contain enough information that can be comprehended without referring to the text. If the figure was previously published
elsewhere, the reference should be given. Symbols in the figures should be visible at these sizes and font size of the characters should be at least
8-10. In the graphs, names of the abscissa and the ordinate should be given together with their units.

Since the journal is published electronically, colored photographs are accepted. Tables should be submitted as separate MS Word documents,
not as pictures. Tables should be numbered consecutively with Arabic numerals in order of appearance in the text. Each table should have a brief
explanatory fitle on top together with the table number. Explanations should be at the bottom of the table as footnotes. Each column in the table
should have a precise, explanatory heading.

(iv) Discussion section emphasize the new and important aspects of the study and present your conclusions. Relate the observations to other relevant
studies. Extent of the discussion should be parallel to other sections.

(v) Conclusion section the importance of the article should be infroduced by emphasizing the contribution of the article to the literature.

* Disclosure: Authors should declare any financial support or relationships that may cause conflict of inferest in this section, if any.

* Acknowledgements: If any, contributors, institutions or organizations are mentioned.

* Informed consent: Informed consent of the patients in the case reports must be obtained in person or by their legal guardian; A prinfed copy
is available on the journal’s website.

* Conflict of interest: Any support and relationship that may cause conflict of interest must be declared. Financial support, financial support
person, insfitution or organization should be given information.

REFERENCES

Vancouver referencing style should be used for all references.

References should be cited numbered in the order of mention in the text and given in parentheses at the end of the sentence.
In the main text of the manuscript, references should be cited using Arabic numbers in parentheses, like this: (1), (2).

A study by Karagavus et al. (3),
......... like this (1,2,9-11).

Journal titles should be abbreviated in accordance with the journal abbreviations in Index Medicus/ MEDLINE/PubMed. Abbreviations are not used
for journals not in the Index Medicus. There should be no mismatch between the reference list and the order in the text. Authors are responsible for
the accuracy of references. When there are six or fewer authors, all authors should be listed. If there are seven or more authors, the first six authors
should be listed followed by “et al.”

The reference styles for different types of publications are presented in the following examples:
Journal Article Format:

Author(s)— Family name and initials. Title of article. Abbreviated journal title. Publication year;volume(issue): first page number- last page number..
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation of inferstitial excitatory amino acid concentrations after
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cortical contusion injury. Brain Res. 2002;935(1-2):40-6.
Optional: If a journal carries continuous pagination throughout a volume (as many medical journals do), omit the month and issue number.
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med. 2002;347:284-7.

Issue with supplement:
Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994; (102 Suppl 1):275-82.

Books:

(i) Personal Author(s);

Author(s) — Family name and initials (no spaces between initials). Title of book. Edition of book if later than 1st ed. Place of publication: Publisher
name; Year of publication.

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Moshy; 2002.

(ii) Editor(s), compiler(s) as author;

Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxiety in the dental office. Philadelphia: WB Saunders; 2002.

(iii) Author(s) and editor(s);

Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services; 2001.
(iv) Chapter in a book;

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW editors. The genetic basis of
human cancer. New York: McGraw-Hill; 2002. p. 93-113.

(v) Organization(s) as author

American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: a plan for
progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Dictionary and similar references
Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.

Dissertation

Borkowski M. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount Pleasant (MI): Central Michigan University;
2002.

Conference paper

Christensen S, Oppacher F. An analysis of Koza’s computational effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C,
Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Conference proceedings
Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. Proceedings of the 5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK.
New York: Springer; 2002.
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Infernet;
Cancer-Pain.org [Internet]. New York: Association of Cancer Online Resources, Inc.; c2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Avai-
lable from: http://www.cancer-pain.org/.

For other types of resources, please visit;
(https://www.nlm.nih.gov/bsd/uniform _requirements.html).

Ethical Considerations:

Journal of Anatolian Medical Research (JAMER) expects the authors, readers, researchers, referees and editors to comply with the principles of
Research and Publication Ethics in the publication process. In these studies and scientific papers, attention should be paid to the standard, general
and specific ethical rules and responsibilities shared in the link below, according to ICMJE (Infernational Committee of Medical Journal Editors)
recommendations and open access guides published by the Committee on Publication Ethics (COPE).
https://publicationethics.org/files/COPE_G A4 SG_Ethical Editing May19 SCREEN AW-website.pdf

Authors must state that the protocol for the research project has been approved by a suitably constituted Ethics Committee of the institution within
which the work was undertaken in Material and Methods section including The name of Ethics Committee, date and decision number and that it

conforms to the provisions of the Declaration of Helsinki. The ethics committee report may be requested from the authors if necessary.

Acknowledgement of Authorship and Transfer of Copyright Agreement: On submission of the manuscript, the authors are required to fill in
and submit the form “Acknowledgement of Authorship and Transfer of Copyright Agreement” and should clearly state their scientific contributions
and responsibilities and whether any conflict of interest issue exists.

Evaluation of articles: Articles are received only for exclusive electronic publication in this journal, with the understanding that they have not been
published elsewhere (in part or in full, in other words, or in the same words), and should not be under simultaneous review by another publisher,
and should not be submitted elsewhere unless rejected by the journal.

Peer-reviewing

Peer-reviewers will follow instructions entirely via internet for evaluation, editing and revision processes. Peer-reviewers will use the URL address
with their specific username and password:

kayseriseah.dergipark.gov.tr/jamer

A published manuscript becomes the sole property of the journal. Decision concerning editing, revisions, acceptances, and rejections will be made
by the editor(s), consultant editors and/or the peer-reviewers, entirely via kayserieah.dergipark. gov.tr/jamer web sites. Following revisions and
typesetting, all the proofreading should be made by the corresponding author through internet and returned to the editor within determined time.

For online manuscript submission;
Please use the kayseriseah.dergipark.gov.tr/jamer address. Do not hesitate to contact to kayseriseah.dergi@saglik.gov.tr for any problems.
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