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Arastirma Makalesi

Ekzom dizileme verilerinin tekrar degerlendirilmesi
ile saptanan klinik olarak anlamli ekzom tabanli
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Amag: Son zamanlarda yeni nesil dizileme (next generation sequencing-NGS)
bircok Kklinik laboratuvarda yaygmlasmakta ve kullammdaki bu artis
neticesinde analiz platformlarina entegre edilmek tizere bazi 6zel yazilimlar
gelistirilmektedir. Ozel yazilima sahip bu platformlar ayn1 anda tek niikleotid
varyantlar1 (single nucleotide variants-SNV) ile birlikte kopya sayisi
degisikliklerini (copy number variation-CNV) tanimlamak igin giderek daha
fazla kullanilmaktadir. Tek niikleotit polimorfizm (single nucleotide
polymorphism-SNP) genotiplemesini iceren mikrodizin tabanli teknolojiler,
CNV karakterizasyonu igin NGS’e paralel olarak kullanilmaktadir. Bu
calismada ekzom analizi yapilmis, herhangi bir varyant tespit edilememis ve
tanist konulamamis 30 hasta tekrar degerlendirmeye alinmis ve taniya olan
katkisina bakilmistir.

Gereg ve Yontem: Hastalarda NGS testi icin Sophia genetics in Clinical Exome
Solution (CES) kiti kullanild1. Illumina Next Seq 550® cihazinda ¢alisildi. CNV
olaylarmin teyidi ic¢in mikrodizin ¢alismasi olarak Illumina Infinium®
HumanCytoSNP-12 v2.1 SNP-array cipleriyle Bluefuse® multi (v4.5) analiz
programi ve Affymetrix® Cytoscan Optima cipleri ve Chromosome Analysis
Suite (ChAS) 3.1 Thermo Fisher Scientific® programlari kullanildi. Bir hastada
teyit icin multiplex ligation-dependent probe amplification (MLPA) testi igin
SALSA MLPA probemix P089 TK2® kiti kullanildi.

Bulgular: Tekrar degerlendirilen 30 hastadan 4 vakada sirastyla RRM2B geni
delesyonu, Xq28 duplikasyonu, 22q11.21 delesyonu ve 15g21.2 delesyonu
bulunmustur.

Sonug: NGS verilerini iyi gelistirilmis yazilimlarla analiz etmenin bircok
avantaji vardir. Ozellikle bazi durumlarda hem SNV hem de CNV verilerini
birlikte degerlendirebilen yazilim, klinik vakalarin ¢6ztimiine yardimeci
olabilmektedir. Teknolojideki gelismeler daha iyi sonuglar veren yazilim
araclarmin gelistirilmesine yol agmaktadir. Bu tiir analiz yontemleri, 6zellikle
genin bir kopyas: silindiginde, diger kopya patojenik veya patojenik olabilen
varyantlar tasidiginda, resesif kosullar icin tibbi genetikteki zorlu vakalarm
¢oztimiinde zaman ve maliyet agisindan fayda saglamaktadir.

Gonderim tarihi / Submitted: 14.10.2020

21: Sl -
JDEU Med 2021;35(1): 1 - 11 Kabul tarihi/ Accepted: 12.01.2021
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2 Ekzom sekans CNV analiz

Anahtar Sozciikler: mikrodizin, kopya sayis1 degisikligi, yeni nesil dizileme
ABSTRACT

Objective: The next-generation sequencing (NGS) method is becoming
widespread in many clinical laboratories and as a result of this increase in
usage some tools are developed to be integrated into analysis platforms.
These platforms with dedicated software are increasingly being used to
identify copy number variations (CNVs) along with single nucleotide
variants (SNVs) simultaneously. Array-based technologies including single
nucleotide polymorphism (SNP) genotyping has been be employed in
parallel to NGS for further characterization of the CNV event. In this study,
exome analysis was performed, no variant was detected and 30 patients who
could not be diagnosed were re-evaluated.

Materials and Methods: Clinical Exome Solution (CES) kit by Sophia
Genetics was used to [lluminaNextSeq550® platform. The data obtained after
sequencing was uploaded to SophiaDDM  software for analysis.
HumanCytoSNP-12v2.1BeadChip Kit at Illuminalnfinium®SNP-array
platform and Affymetrix®Cytoscan Optima chips kit was used for follow-up
confirmation of CNV events. The RRM2B gene gains and/or losses were
detected by the SALSA MLPAprobemix POSITK2®.

Results: In 4 cases out of 30 patients re-evaluation included RRM2B gene
deletion, Xq28 duplication, 22q11.21 deletion, and 15q21.2 deletion.

Conclusion: There are many advantages of analyzing NGS data with well-
developed software. Software that can evaluate SNV and CNV data together,
especially in our cases, help in solving clinical cases. In technology, the steps
will lead to the development of software tools that give better results. Such
analysis methods are of time and cost benefit in solving challenging cases in
medical genetics for recessive conditions, especially when one copy of the
gene is deleted and the other copy carries variants that may be pathogenic.

Keywords: microarray, copy number variations, next generation sequencing.

Ekzom dizileme, genomdaki protein kodlayan
bolgelerin  (20.000 gen) kitlesel paralel dizilisinin
gerceklestirildigi bir tekniktir (1). Klinik ekzom dizileme ise
su ana kadar hastaliklarla iligskilendirilmis olan ya da heniiz
herhangi bir hastalikla iliskilendirilmemis ancak potansiyel
aday gen olabilecek olan genlerin (4.500 gen) dizilendigi
bir platformdur. Bu nedenle klinik ekzom dizileme rutin
tan1 kapsaminda daha ¢ok tercih edilmektedir (2). Klinik
ekzom dizilemenin farkli calismalarda ve farkli hasta
gruplarinda tani orani %20 ile %30 arasinda degiskenlik
gostermektedir (1, 3). Tan1 oraninin %30 civarinda olmasi
nadir hastaliklar icin kabul edilebilir olmakla birlikte nadir
hastaliklarin ~ yaklasik  %70'inin  genetik  etiyolojisi

gliniimiizde halen belirlenememistir (3).

Insan genomunda kopya sayisi varyasyonu(copy

number variation-CNV) biiyiik bir yer kaplamakla birlikte

tek bir genom iginde referans genoma gore %1,2'lik bir fark
olusturmaktadir (4). CNV’ler sadece normal genomik
farkliliklar disinda 6nemli hastaliklara da sebep
olabilmektedir. Ornegin zihinsel yetersizlik hastalarinin
%10-20'sinde  CNV’ler tanimlanmistir (5, 6). CNV’ler
dogrudan genleri igerebilir, ama bu her zaman gerekli
degildir ve genellikle klasik mendel kalittmina uyan
bicimde aktarilirlar. CNV’ler bir genin icinde bulunarak
veya genin bir kismini igererek hastaliklara neden
olabilecegi gibi dozaja hassas genlerin miktarlarim
degistirerek de hastaliklara neden olabilmektedir (7).
Bir¢ok iilkede norogelisimsel bozukluklar igin mikrodizin
tabanli CNV profili ilk tan1 testi olarak son 10 yilda
laboratuvarlarda kullanilmaktadir. Aragtirmalar birgok
hastalik i¢in CNV’lerin 6nemli oldugunu tespit etmistir (8,
9).



Son zamanlarda yeni nesil dizileme (next generation

sequencing-NGS) birgok klinik laboratuvarda
yayginlasmakta ve kullanimdaki bu artis neticesinde analiz
platformlarina  entegre edilecek  bazi araglar

gelistirilmektedir. Ozel yazilima sahip bu platformlar ayn1
anda tek niikleotid varyantlar1 (single nucleotide variants -
SNV) ile birlikte CNV’leri tanimlamak igin giderek daha
fazla kullanilmaktadir. Tek niikleotit polimorfizm (single
nucleotide polymorphism-SNP) genotiplemesini igeren
array tabanli teknolojiler, CNV karakterizasyonu igin
NGS’e paralel olarak kullanilmustir (10, 11, 12). Bu tiir
yaklasimlar, 6zellikle genin bir kopyasi silindiginde, diger
kopya patojenik ya da patojenik olabilen varyantlar
tasidiginda, resesif kosullar igin tanit agisindan zorlu

vakalar1 ¢ozebilmektedir.

Kromozomal boyutta 50 bazdan daha biiyiik alani
kaplayan degisikliklere CNV adi1 verilmektedir (13). CNV
kapsaminda referans kazanim

genoma gore

(duplikasyon/insersiyon) ya da kayip (delesyon) ilgili
kromozomda olabilmektedir. 50 bazlik kiiciik bir degisimin
patojenik olabilecegi gibi saglikl1 popiilasyonda ¢ok biiyiik
CNV’ler goriilebildigi gosterilmistir (14). CNV’ler belirli
hastaliklarla
mikrodelesyon/ mikroduplikasyon gibi hastaliklarin yani
hastaliklar

olabilmektedir (8, 9, 15). Ayrica ayrn1 bolgenin delesyonu

iligkilendirilmis olup mendeliyen ve

sira  multifaktoriyel icin risk faktorii
farkly, duplikasyonu farkli bir hastalik ya da klinikle

iligkilendirilebilmektedir(15).

Genetik bozukluklar genis bir yelpazede yer alir ve
bu durum iginde CNV’lerin 6nemli bir rol oynadigt
bilinmektedir. Tek yontemli ekzom testlerine gore ekzom
bazli CNV profilleme yontemi, ek testler olmadan tespit ve

teshis artisina neden olabilmektedir(16).

Yeniden degerlendirme sirasinda hastalardaki olasi
kopya sayisi degisikliklerinin saptanmasi amaciyla
SOPHIA DDM MUSKAT® platformu kullanilmistir. Bu
yazilm 200 baz cifti c¢oziintirliiglinde kopya sayisi
degisikliklerini saptayabilmektedir.

Bu ¢alismada ekzom dizileme ile hastanin klinigi ile
iligkilendirilebilecek bir varyant bulunamamais 30 hastanin
ekzom bazli CNV profilleme ile tekrar degerlendirilip

taniya katki oranina bakilmistir.

Ekzom sekans CNV analiz 3

GEREC VE YONTEM
Ornek secimi

Etik kurul izni 22.01.2020 tarihinde 2030 karar
numarasl ile Ankara Ke¢ioren Egitim Arastirma Hastanesi,
Klinik Arastirmalar Etik Kurulu tarafindan onaylandi.
Ekzom analizi ile tan1 konulamayan 30 hasta tekrar analiz
edilip tan1 konulan hastalara deginilmistir. Ekzom dizileme
yapilmis 30 hasta i¢in hastalarin klinik bulgularina karsilik
gelen panelde bulunan (potansiyel) patojenik kiiciik

varyantlar icin analiz edilmis ve tanu konulamamusgtir.
Ekzom dizileme

Hastalardan veya hasta velilerinden aydinlatilmis
onam alinmistir. Basglangi¢ olarak onami alinan hastanin
periferik kandan DNA eldesi QIAamp® DNA Mini Kit
(Qiagen, Germany) ile QIAcube cihazi kullanilarak kit
protokoliine uygun olarak izole edilmistir. Hastalarin
baslangicta DNA konsantrasyonu 40-70 ng/ pL araliginda
ol¢lilmiistiir. Hastalarda NGS testi i¢in sophia genetics,
Clinical Exome Solution (CES) kiti kullanilmigtir. Yaklagik
4490 gen iceren bu kit Next Seq 550®(Illumina, USA)
cihazinda calisilmistir. Sekanslamadan sonra elde edilen
veriler analiz icin Sophia DDM yazilimi (Sophia Genetics
SA, Switzerland) kullanilmigtir. Bu yazilim ham verilerin
analizinin yaninda hem CNV hem de SNV analizi saglayan
bir ara yiizdiir. CNV analizinde kullamilan MUSKAT
platformu 200 bp c¢oziiniirliige kadar olan degisimlerin
CNV analizi hedef bolgelerin

ayni

saptanmasm1 saglar.

kapsama seviyeleri calisma iginde numuneler
arasinda analiz edilerek gerceklestirilir. Her numune igin
algoritma kapsama modellerinin benzerligine bagl: olarak
ayni1 c¢alismadan bir dizi referans numunesini otomatik
olarak seger. Ayrica referans numuneler kullanilarak
hedef  bolge
Hidden-Markov-model

kullanarak CNV analizini gerceklestirilir. Analiz sirasinda
SNV listesi ve CNV’de tespit edilen genleri, diisiik alel
frekansli varyantlar siliko araglarda patojenik skorlara
sekilde

filtrelenmistir. Ekzom testleri hedef bélgede %90 prob

kapsama numune ve tarafindan

normallestirilir, algoritmast

sahip  varyantlar1 igerecek o0zel olarak

sekansina ve 20X kapsam1 %97’sine sahiptir.
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Mikrodizin
CNV bulunan hastalar takip ve teyidi igin
mikrodizin caligmalari, Ilumina Infinium®

HumanCytoSNP-12 v2.1 SNP-array ¢ipleriyle Bluefuse®
multi (v4.5) analiz programi ve Affymetrix® Cytoscan
Optima ¢ipleri Chromosome Analysis Suite (ChAS) 3.1
Thermo Fisher Scientific® programi yardimiyla analiz

edilip, elde edilen veriler giincel veritabanlar1 (Pubmed,

OMIM, DGV, Clinvar, DECIPHER) kullanilarak
degerlendirilmistir.
MLPA

Teyit igin multiplex ligation-dependent probe
amplification (MLPA) testi i¢in Applied Biosystems® 3130
Genetic Analyzer cihazinda SALSA MLPA probemix P089
TK2 kiti kullanilmistir ve Coffalyser. NET (MRC-Holland,
Amsterdam, Netherlands) analiz programi kullanilarak
MLPA  yontemi
normalizasyonunda kontrol DNA &rnegi kullanilmistir.
MLPA

tanimlanmasi i¢in kullanilan esik degerleri Tablo 1'de

raporlanmistir.  Ayrica icin  veri

yonteminde kopya sayist  degisimlerinin

gosterilmistir.

Tablo 1. RRM2B geni kopya sayisi degisimlerinde

kullarnilan esik degerler.(SALSA® MLPA® Probemix P089-
B2 TK2 kiti iirtin bilgisi)

Dozaj Boliimii
Kopya sayis1 durumu

(Dosage quotient)
Normal 0.80<DQ<1.20
Homozigot delesyon DQ=0
Heterozigot delesyon 0.40<DQ<0.65

Heterozigot duplikasyon 1.30<DQ<1.65

Heterozigot triplikasyon /
1.75<DQ<2.15
homozigot duplikasyon

Belirsiz kopya sayis1 Diger tiim degerler

BULGULAR

Bolimiimiizde ekzom dizileme ¢alisilmis 30
hastanin verileri daha 6nceden degisikliklerin toplumda
goriilme sikligima, aminoasit ve protein diizeyindeki
etkisine, fonksiyonel etkilerine, evrimsel korunmusluguna,
inhouse ve web tabanli veri tabanlarinda ( Pubmed,
Clinvar, HGMD, OMIM, EXAC, GnomAD, Varsome)
bulunup bulunmamasina gore degerlendirilmistir ve
hastalarin klinik bulgularina karsilik gelen panelde
bulunan (potansiyel) patojenik kiigiik varyantlar i¢in analiz
edilmistir. Tanist konulamamig bu hastalarin ekzom tabanl
CNV calismas: tekrar degerlendirilmeye alinmis ve bu
hastalardan 4 vaka da tan1 agisindan yol gosterici sonuglar
bulunmustur. Bulunan degisimler ikinci bir yontem ile
tanilarma  katkida

dogrulanmistir ~ ve  hastalarin

bulunmustur.
Vaka1l

1 yasinda kiz hasta, 22 yasinda annenin ilk ve tek
¢ocugu, anne ile baba arasinda 3. derece akrabalik
mevcuttu. Sezaryen ile 37 haftalik 3000 gr olarak dogum ve
ailede bilinen bir hastalik Oykiisii bulunmamaktaydi.
Muayenede aksiyel hipotonisite, bas traksiyonda iken
geride kaliyordu ve hastada dilde fasikiilasyon yoktu.
Ekokardiyografide patent foramen ovale tespit edildi,
abdominal ultrasonografi normal, kranial mr normal
olarak sonuglandi. Hipotonisite nedeni arastirilirken laktat
yliksekligi saptandi. Goz muayenesi bilateral nonspesifik
hipopigmente fundus olarak degerlendirildi. Idrar organik
asit sonucu mitokondriyal hastalik lehine sonuglandi.
Hastanin kas biyopsi sonucu mitokondriyal hastalik ile
uyumlu olarak raporlandi. Dig merkezde mitokondriyal
hastalik paneli ¢alisilmis ve normal olarak sonuglanmisti.
Hasta niikleer genom kaynakli mitokondriyal hastalik icin
NGS calismasmna alindi. Hastanin klinigini agiklayacak
herhangi bir varyant bulunamadi. Sonraki
degerlendirmede hastanin ekzom tabanli CNV analizinde
RRM2B genininin ekzon 3-5 boliimiiniin homozigot olarak
okunamadig goriildii (Sekil 1) ve teyit etmek i¢in MLPA
calisildi. Hastada MLPA sonucu RRM2B geni ekzon 3-5
homozigot delesyon olarak teyit edildi (Sekil 2). Hastamiz
18 aylikken ex oldu. Aile taramasinda anne ve baba

heterozigot tasiyici olarak saptandi (Sekil 2).
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Sekil 2: A Hastanin annesinin RRM2B geni ekzon 3-5 heterozigot delesyon MLPA sonucu. B Hastanin babasinin RRM2B

geni ekzon 3-5 heterozigot delesyon MLPA sonucu. C Hastanin RRM2B geni ekzon 3-5 homozigot delesyonu
goriilmektedir.
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Vaka 2

18 aylik kiz hasta, 21 yasindaki anneden ilk ve tek
¢ocuk olarak normal vajinal yol ile 2475 gr olarak miadinda
baba akrabalik
bulunmamaktaydi. Fizik muayenede retrognati, yuvarlak

dogum, anne ile arasinda
yliz yapisi, periorbital dolgunluk, ince ve kiiciik ag1z yapist
mevcut olup ekokardiyografide sekundum ASD tespit
edildi. Karyotip analizi 46,XX olarak gelen hastadan
muayene bulgular esliginde Pierre Robin sendromu &n
distiniilerek  NGS

incelenmesinde klinikle iligkilendirilebilecek herhangi bir

tanisi caligildt  ve  verilerinin
varyanta rastlanmadi. Daha sonraki ekzom tabanli CNV
analizinde 22q11.21 kromozomunda art arda gelen
genlerde bir kopya kayb: tespit edildi(sekil 3). Teyit icin
mikrodizin analizi yapildi arr[GRCh37]22q11.21(19016663-
21445064)x1 delesyon saptandi ve delesyonun 2428 kb
biiyiikligiinde oldugu bulundu(sekil 4). Mevcut sonug ile

hasta Di George sendromu (DGS) tanist konuldu.
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Sekil 4: Vaka 2 Illumina mikrodizin analizi arrfGRCh37]22q11.21(19016663-21445064)x1 bolgesinde 2428 kb delesyon



Vaka 3

5 yasinda erkek hasta hipotoni, mental retardasyon,
febril konviilziyon nedeniyle degerlendirmeye alindi. 23
yasinda anneden ilk ve tek ¢ocuk olarak ve normal vajinal
hastanede 2960 gr

dogdugunda aglama olmamis solunum sikintist nedeniyle

yol ile olarak dogum olmus,
9 giin kiivezde kalmisti. Anne ile baba arasinda akrabalik
yoktu. Muayenede hipotelorizm, gozler derin yerlesimli,
kaslar ortada seyrek, columella diisiik, gaga burun yapisi,
ticgen agiz, yiiksek damak, kulaklar belirgin olarak
bulundu. Hastadan kromozom analizi calisildi 46,XY
olarak raporlandi. Frajil X igin CGG tekrar sayis1 bakild1 ve
normal sayida ¢ikti. Hastanin dig merkezde yapilmis array
sonug raporu normal oldugu i¢in NGS ¢alismasina alindi.
NGS calismasimin analizinde klinigi agiklayacak herhangi
bir varyant bulunamadi. Sonraki degerlendirmede ekzom
tabanlt CNV analizinde Xq28 bolgesindeki art arda gelen
genlerin duplike oldugu goriildii ve mikrodizin ¢alisild1
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duplikasyon saptandi (Sekil 6). Hastaya Xq28 duplikasyon

sendromu tanisi konuldu.
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Sekil 6: Vaka 3 Illumina mikrodizin analizi arr[GRCh37] Xq28(153162037-154649082)x2 ve 1487 kb biiyiikliigiinde

duplikasyon
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Vaka 4

Epilepsi tanisi nedeniyle degerlendirilen 33 aylik
erkek hasta, 20 yasinda 3 ¢ocugu olan anneden 2. dogan
olarak normal vajinal yol ile zamaninda, 3560 gr olarak
dogum olmus ve 1 yasinda baglayan febril konviilziyon
Oykiisii mevcuttu. Anne ile baba arasinda akrabalik yoktu.
Ailede amcada, babaannede febril konviilziyon Oykiisii
vardi. Abdominal ultrasonda sol bobrek toplayici sistemde
grade 1 hidronefroz, beyin mr normal, EEG normal olarak
bulundu. Hasta CES ¢alismasma alindi ve epilepsi gen
panelinde anlamli bir varyant bulunamadi ancak sonraki
ekzom tabanli CNV analizinde 15. Kromozomda bazi
genlerde 1 kopya okuma oldugu goriildii ve array galisildi
(Sekil 7). Mikrodizin sonucunda arr[GRCh37] 15q21.2
(50938977-51815643)x1 bolgesinde 877 kb'lik delesyon
saptand1 (Sekil 8). Ancak az sayida hastada saptanmis

olmasindan ve bulunan varyant icin yeterli sayida saglikli

hasta verisi olmadigindan klinik &nemi bilinmeyen

degisiklik olarak degerlendirildi.
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Sekil 7: Vaka 4 CNV analizi Sophia DDM.15. kromozom

tizerinde bazi genlerin tek kopya okundugu goriilmektedir
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Sekil 8: Vaka 4 Affymetrix mikrodizin analizi arr[GRCh37] 15q21.2 (50938977-51815643)x1 bolgesinde 877 kb'lik

delesyon



TARTISMA

Diinya’da nadir hastaliklarin tanist ve tan1 koyma

siiresinin  uzamas: hastalarin  degerlendirilmesinde
profesyonel yaklasimin énemini vurgulamaktadir. Nadir
hastaliklarin %80’ini genetik hastaliklar olusturmaktadir.
%50’sine

konabilmektedir (17). Bu durumu genetikte giincel test ve

Hastalarin ~ yaklasik olarak sadece tani
analiz programlarmin teknolojik olarak hizla ilerlemesi

arttirmaktadair.

Yapilan ¢aligmalarda verilerin yeniden
degerlendirilmesi sirasinda ilk analiz sirasindaki varyant
siniflamalarinin degistigi, bilinen hastaliklarla iligkili yeni
varyantlarin tanimlandig ve heniiz herhangi bir hastalikla
iligkilendirilmemis genlerin zamanla yeni hastaliklara yol
act1g1 gosterilmistir (18). Bu ¢alismalar sonucunda dizileme
verilerinin sistematik retrospektif analizin tani oranlarini
arttiracagl ortaya konulmustur. Bu nedenle giiniimiizde
hastalardan elde edilen yiiksek genom o&lgekli genetik
verilerinin belirli araliklar yeniden degerlendirilmesi

onerilmektedir (3).

NGS

sonrasinda

CNV

sonuglarin

Bu calismada analizinde

degerlendirmesi ve bulunan
mikrodizin ya da MLPA yontemi ile teyidi yapildi. Amag,
CNV

analizininde kullanulabilecegini gostermektir. Bazi yayinlar

teshis veriminin artmasi i¢in ekzom tabanlh
onceden tahmin edilen ekzom tabanli CNV analizinin
yanlis negatif veya yanlis pozitif oranlarmun farkl

oldugunu gostermektedir (19).

NGS verilerini iyi gelistirilmis yazilimlarla analiz
etmenin bircok avantaji vardir. Ozellikle bazi durumlarda
hem SNV hem de CNV verilerini birlikte degerlendirebilen
yazilim, klinik vakalarin ¢o6ziimiine yardimcr olur.
Teknolojideki gelismeler daha iyi sonuglar veren yazilim
araclarinin gelistirilmesine yol agmaktadir. Her gecen giin
yeni programlar yeni yazilimlar bu konuda oniimiizii
a¢gmaktadir. Bulunan bir resesif kalitim gosteren bir
varyant igin genin diger allelinde delesyon ya da
duplikasyon olmas1 hastaligin tanisini kolaylastirmaktadir
ve analiz sirasinda siire ve zaman acisindan fayda

saglamaktadir.

Vaka 1'de RRM2B geninde ekzom CNV

degerlendirmesinde ekzon 3-5 homozigot delesyon

Ekzom sekans CNV analiz 9

saptanmis ve MLPA ile teyit edilmistir. RRM2B geni 8q22.3
bolgesinde bulunur. Otozomal resesif (OR) veya otozomal
dominant (OD) gegis gosteren mitokondriyal hastaliga
sebep olmaktadir. OR gegisli olan formda ebeveynler
heterozigot ve asemptomatik tasiyicidir. Etkilenen bir
%50

asemptomatik tasiyici olma ve %25 etkilenmeme sansi

bireyin her kardesinin %25 etkilenme sansi,
vardir. OD kalitim gosteren formunda ise genelde
etkilenmis bir ebeveyn bulunmaktadir. Denovo gegis tam
olarak bilinmemektedir. RRM2B iligkili mitokondriyal
hastalik %95

konulmaktadir.  Delesyon

tanisinda sekans analizi ile tam

duplikasyon orani tam
bilinmemektedir (20, 21). Hastamizin anne ve babasi
saglikli olup heterozigot tasiyici olarak bulundugu ve
hastada homozigot formda oldugu igin OR gecisli olarak

kabul edilmistir.

Vaka 2 de saptanan 22qlldelesyonu Di George
sendromu (DGS) bolgesidir. DGS, paratiroit bezi ve
timiisiin konjenital yoklugu, tekrarlayan enfeksiyon ile
giden bir sendromdur. 22. kromozomun delesyonu siklig1
4000 canli dogumda birdir. Kraniyofasiyal ve gelisimsel
anomaliler ile birlikte kardiyak anomalilerin énemli bir
sebebidir (22). Tami alan hastalarin hayatlarinin farkl
evrelerinde degisik

problemlerle karsilasacagi

bilindiginden, hasta ve ailesine genetik bilgi verilmistir.

Bu makalede gecen hastalardan vaka 3 icin dis
merkez mikrodizin normal raporunun olmasi hastay1 NGS
yontemleri ile incelememiz gerektigi yoniinde bir karar
aldirtti. Mikrodizin yonteminde bu tiir tan1 atlamalarina
prob yerlesim siklig1, prob sikliginin azaldigr bolgelerde
CNV’ler hakkinda bilgi alamama, Ozellikle bakilmak
istenen bolgede prob olup olmadig1 ve analiz yapan
uzmanin tecriibesi gibi durumlar sonucun ¢tkmamasina ya
da gozden kagmasma neden olabilmektedir. Ayrica
mikrodizin yonteminde dengeli translokasyonlar, halkasal
kromozomlar, inversiyonlar tespit edilememektedir.
Hastanin NGS CNV analizi sonrasinda goriilen Xq28
duplikasyonu mikrodizin analizi sonucunda teyit edildi.
Xq28 duplikasyonunda davranigsal ve psikiyatrik sorunlar,
dikkat eksikligi ve hiperaktivite bozuklugu, o6grenme
glicliigii, otizm spektrum bozuklugu, kognitif bozukluk
goriilebilmektedir. Hastalarda belirgin yiiz bulgulan

olmaktadir bunlar genis alin yapisi, genis burun kopriisi,
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kalin alt dudak yapisidir(23). Hastamiz dismorfik bulgular
ile birlikte degerlendirildiginde tanist Xq28 duplikasyon

sendromu tanisini almigtr.

Vaka 4 de saptanan delesyon az sayida hastada
saptanmis olmasi ve bulunan varyant icin yeterli sayida
saglikli hasta verisi olmadigindan klinik 6nemi bilinmeyen
degisiklik olarak degerlendirilmistir. Ancak ilerleyen
zamanlarda bulunan delesyonun benzer klinikte olan
hastalarda saptanmasi bulunan varyantin hastalik yapici

bir degisim oldugunu gosterebilir.

Farkli merkezlerde metabolik ve norogelisimsel
hastalik, iskelet displazisi ve goz hastaliklar1 grubunda yer
alan hastalarin hali hazirda dizilenmis olan verileri
kullanilarak tekrar degerlendirme yapildiginda tani koyma
oranlarinin  yaklastk %10 - %15 oraninda arttig:
goriilmiistiir (1, 2, 3). Bu calismada 30 hasta tekrar
degerlendirilmis ve 3 hastada klinigi aciklayan degisiklik
bulunmus ve literatiire uygun olarak %10 tan1 koyma

oranini arttirdigl gortlmiistiir.

Bununla birlikte, genetik bozukluklarin ¢ogu icin
ekzom dizilemenin SNV ve CNV tespitini bir arada
yapabilmesi tan1 oranimi arttirmaktadir. Bir ¢alisma ile
klinik ekzom tabanli CNV taramasinin genetik testte
uygulanabilirligi ile CNV analizinin, simdiye kadar genel
olarak SNV'ye odaklanmis olan ekzom dizilemenin tanisal
verimini % 6'ya kadar (ortalama% 2) artirir. Bu artis
dogrudan herhangi bir laboratuvar maliyeti olmadan elde
edilir (16). Bulgularimizin gelecekteki arastirmalarda klinik
olarak benzer baska hastalar iginde degerlendirilmesi

amaclanmaktadir.
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ABSTRACT

Objective: The aim of this study was to determine the prevalence of fear of
childbirth (FOC) during pregnancy and to investigate the factors affecting FOC
in pregnant women.

Materials and Methods: This cross-sectional study included 150 pregnant
women who admitted to Kirsehir Ahi Evran University Faculty of Medicine
Gynecology and Obstetrics Polyclinic between January-March 2019. It was
carried out using W-DEQ Scale and General Information Form prepared by the
researchers.

Results: Fear of childbirth in the whole group was found to be 50.97+25.773
according to W-DEQ score. The mean age and gestational week of the
pregnant women were 27.8+6.072 years and 27.16+10.788 weeks, respectively.
FOC was determined in 18.7% of the participants (W-DEQ=>85). Parity
(p=0.047) and a concern of disorder in the baby after delivery (p=0.004) were
identified to be significant factors for FOC. No association was found between
FOC and maternal age, gestational week or delivery mode (p>0.05). The rate
of receiving training about pregnancy and the level of trust in healthcare
professionals about the birth process were found to be low.

Conclusion: The prevalence of training about pregnancy and the level of trust
to healthcare staff related with childbirth process may be associated with each
other. Thus, it is recommended to provide trainings to reduce the fears that may
occur during pregnancy and to elevate the knowledge about pregnancy process
by the Polyclinic of Gynecology and Obstetrics.

Keywords: tokophobia, prevalence, pregnant, predictor, fear of childbirth
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Amag: Bu calismanin amaci, gebelerde dogum korkusu prevalansini belirlemek
ve gebelikte dogum korkusuna etki eden faktorleri arastirmaktir.
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Gere¢ ve Yontem: Bu kesitsel calisma Ocak ve Mart 2019 arasinda Kirsehir Ahi
Evran Universitesi Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum Poliklinigine
basvuran ve calismaya katilmay1 kabul eden 150 gebe ile gerceklestirilmistir.
Calisma, W-DEQ Dogum Korkusu Olgegi ve arastirmacilar tarafindan
olusturulan Genel Bilgi Formu ile yurtittilmiisttir.

Bulgular: Tum grupta, W-DEQ skoruna gore gebelikte dogum korkusu diizeyi
50,97 £ 25,773 olarak elde edilmistir. Yas ve gebelik haftasi sirastyla 27,8 + 6,072
yil ve 27,16 + 10,788 hafta olarak bulunmustur. Calismaya katilan gebelerin
%18,7’sinde korku varligr saptanmus (W-DEQ 285), gebelik sayis1 (p=0,047) ve
bebekte dogum sonrasinda bir rahatsizlik olusacag: diistincesi (p=0,004) korku
diizeyini etkileyen faktorler olarak bulunmustur. Dogum korkusu ile anne
yasi, gebelik haftast ve dogum tipi arasmnda anlaml iliski
saptanmamustir(p>0,05). Gebelik ile ilgili egitim alma orani ve dogum stireci ile
ilgili saglik personeline duyulan giiven diizeyi duisiik bulunmustur.

Sonug: Gebelik ile ilgili egitim alma orani ve dogum siireci ile ilgili saglk
personeline duyulan giiven diizeyi birbiri ile iliskili olabilir, bu nedenle Kadin
Hastaliklar1 ve Dogum Poliklinigi tarafindan gebelik stiresince olusacak
korkunun azaltilabilmesi ve gebelikle ilgili bilgilerin arttirilmasi i¢in gerekli

egitimlerin verilmesi nerilmektedir.

Anahtar Sozciikler: tokofobi, prevalans, gebe, risk faktorii, dogum korkusu

Tokophobia has been defined as a psychological
phenomenon in the pregnant women who feel intense fear
of childbirth (FOC) (1). Even though pregnancy is a
milestone in the lives of the women, it is also accompanied
with many fears about the pregnancy process, worry about
baby death during childbirth, worry about occurrence of
potential complications during childbirth, worry about
presence of genetic disorder in the baby, feeling
unconfident about healthcare staff, worry about physical
conditions of the hospital, worry about being alone during
childbirth, deficiency of adequate information about
childbirth, feeling unprepared for unplanned pregnancy
and deficiency of familial or spousal support during
childbirth (2 - 4).

The studies have shown that the prevalence of FOC
in the pregnant women ranges between the countries. Its
prevalence varies between 1.9% and 14.2% in the European
countries (5) while that was found to be 31.1% in Australia
(6). The global prevalence of tokophobia was detected to be
14% according to the results of a meta-analysis involving 29
studies and 853 988 subjects (7). The results of BIDEN study
that comprised Belgium, Iceland, Denmark, Estonia,
Norway and Sweden showed that the primiparous
pregnant women with the lowest and the highest

prevalence of tokophobia were reported respectively in

Belgium (4.5%) and Estonia (15.6%) while the multiparous
pregnant women with the lowest and the highest
prevalence of tokophobia were reported respectively in
Iceland (7.6%) and Sweden (15.2%) (8). Beside this, the
prevalence of tokophobia were assessed to be 19.29% (9),
9.1% (10), 42.9% (11), 9.5% (12) and 15.6% (13) in United
States of America, Canada, Iran, Italy and Turkey,
respectively. The evidence from the mentioned studies
demonstrated that pregnant women preferred giving
childbirth via cesarean delivery rather than wvaginal

delivery because of the high prevalences of global FOC.

Numerous studies reported various risk factors
related to FOC over the years, including low educational
level, unemployment, lack of social support (2), previous
negative delivery experience, voluntary infertility, post-
partum depression, obstetric complications, low self-
esteem (3) and miscarriages (4). Moreover, self-efficacy and
trait anxiety level were recorded as psychosocial predictors
for Turkish pregnant sample (14) On the other hand,
another study that was held in Turkey reported unplanned
pregnancies and lack of knowledge as related factors of
FOC (15).

The purposes of the present study are primarily to

investigate the relationship between FOC with maternal



age, delivery mode, gestational week and to determine the
factors affecting FOC and to determine the prevalence of
FOC in randomly selected pregnant women. The research

questions for this study can be listed as follows:

- What is the prevalence of FOC in unselected
pregnant women in Kirgsehir Province, Central Anatolia

Region, Turkey?

- IsFOC related to maternal age, delivery mode and

gestational week in this pregnant group?

- What are the risk factors of FOC in this unselected
group?

MATERIAL and METHODS

This cross-sectional study included 150 pregnant
women that accepted to participate the study among those
who applied to Kirsehir Ahi Evran University Faculty of
Medicine Gynecology and Obstetrics Polyclinic between
January-March 2019. Inclusion and exclusion criteria were
defined as the pregnant women over and below 18 years of
age, respectively. W-DEQ (Wijma Delivery Expectancy
Questionnaire) Scale was used to assess FOC in the
pregnant women while the factors affecting FOC were
determined using the General Information Questionnaire
prepared by the researchers based on the review of the
current literature. The form includes questions regarding
sociodemographic (age, educational level, occupation) as
well as obstetric (unplanned pregnancy, fear of bleeding
during delivery, concern for disorder in baby after
delivery) and social-related (social-media effect, fear of not
being able to return to former social life after delivery)
questions. The questions /risk factors in the form were
prepared as up-to-date as well as different from existing
literature. In this way, it is aimed to bring in originality to
this research. The W-DEQ is a 6-point Likert scale
questionnaire comprising 33 questions whose total score
ranges between minimum 0 and maximum 165 points [16].
Some of the questions in the scale (2, 3, 6, 7, 8, 11, 12, 15, 19,
20, 24, 25, 27 and 31) are reverse-scored in calculation of the
sum score to make them compatible with other questions.
Higher W-DEQ Scores indicate more severe level of FOC.
The original W-DEQ scores can be classified as mild,
moderate, severe and clinical if the scores are < 37, between
’38-64’, '65-84" and > 85, respectively. Widely accepted cut-

Prevalence and predictors of fear of childbirth 15

off value of this scale is 85, and this value is used as a
threshold value in the current study. Hence, even though
four different category can be formed, the classifications in
this current study are based classical cut-off value (W-
DEQ=> 85) and two different categories were created in this
research. The form and the scale were applied to
participants  during the polyclinic appointment.
Participants were informed about this study via printed
Consent Form, which was given with W-DEQ Scale and
General Information Form. This study was conducted with
the volunteer participants who gave the consent. Some
participants did not answer all of the questions in the form,
and it yielded missing values as a result. Questions, which
have missing values, were indicated below the tables. The
validity and reliability studies of the Turkish version of W-
DEQ Scale were carried out by Korukcu et al. (17).
Cronbach’s Alpha coefficient of the present study was
found to be 0.884. The present study was approved by The
Non-interventional Clinical Research Ethics Committee of
Kirgehir Ahi Evran University Faculty of Medicine with
Approval Date: 08-01-2019 and Approval Number: 2019-

01/11.
Statistical Analysis

The quantitative variables were expressed as mean
and standard deviation while categorical variables were
presented in terms of frequency and percentage (%) values.
The normality assumption was tested by Kolmogorov-
Smirnov Test. For normally-distributed variables (variables
with normality test result have p>0.05), Independent
Samples t-test and the one-way analysis of variance
(ANOVA) were used for the comparison between the
independent groups while Chi-Square test was used for
analysis of the categorical variables. Multiple binary
logistic regression analysis was used to determine factors
affecting FOC, Odds Ratios (OR) and their 95% Confidence
Intervals (CI) were reported. Variables with a p value less
than 0.20 in the univariate regression analysis was used in
the final regression analysis. Backward Wald method was
implemented as the variable selection method. The
discrimination power of the regression model was
determined via Area Under Curve (AUC) statistic and its
95% Confidence Interval (CI). Cronbach’s alpha coefficient

was calculated to determine the internal consistency
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coefficient. p<0.05 value was accepted as statistically
significant in all the statistical analyses. All analyses were

performed using the R software (3.6.1).
RESULTS

The study included 150 pregnant women that

accepted  to  participate and  completed the

scales/questionnaire. The overall FOC was found to be

50.97+25.773 while mean age and gestational week of the

pregnant women were 27.8+6.072 years and 27.16+10.788
weeks, respectively. Prevalence of FOC was determined as
18.7% of the participants (W-DEQ=>85). Most of the
pregnant women (82%) were found to be below 35 years of
age, in the 3rd trimester (59%) as gestational week,
nulliparous (40%) and receiving no training about
pregnancy (91.3%). The basic descriptive statistics of the

participants were presented in Table 1

Table 1. Socidemographic and clinical characteristics of the study sample

Variable n %
Primary 23 15.4
Secondary 26 17.5
Education*
High School 60 40.3
University / College 40 26.8
Housewife 109 72.6
Employee 7 4.7
Occupation
Officer 28 18.7
Self-employment 6 4.0
- 4P Yes 89 59.3
anned Pregnanc
gnancy No 61 40.7
59 39.3
2 43 28.7
Parity
31 20.7
4+ 17 11.3
0 60 40.0
1 52 34.7
Number of Alive Children
2 27 18.0
3+ 11 7.3
Yes 27 18.0
Having any problem during this current pregnancy
No 123 82.0
Yes, I did 10 6.7
Receiving training programs about pregnancy process for this current Yes, I'm taking 3 20
pregnancy
No 137 91.3
Fear of lified health taff Yes 5 %93
ear of unqualified healthcare sta No 61 107
Fear of inability to return to previ ial life after childbirth* Yes % 317
ear of inability to return to previous social life after childbirt No 99 83
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Fear of not being able to provide the optimal life standard for your Yes 70 48.6
baby* No 74 51.4
Fear of abundant bleeding during delivery* Yes o 283
ear of abundant bleeding during delivery No - 517
Fear of any disorder (Down syndrome, mental retardation etc.) after | Yes 92 63.4
the delivery in your baby* No 53 36.6
Fear of chemicals that you have had before the pregnancy or during Yes 44 30.3
the pregnancy to cause damage on your baby* No 101 69.7
Havi bl ¢ — Yes 26 28.9

aving any problems on former pregnancies
§anyp preg No 64 71.1
Yes 66 44.0

Does social media effect increase your fear?*
No 84 56.0

*: Questions were not answered by all pregnant women. Hence, they have missing values.
**: Sample size in this question indicates number of pregnant women who have former pregnancies.

According to the results of the group comparisons,
higher FOC Scores were encountered in the pregnant
women below 35 years of age (early pregnancy), 3rd
trimester and those with a previous childbirth via cesarean
delivery in the history whereas similar tokophobia levels
were identified regarding maternal age (x2=0.293; p value=
0.74), gestational week (x2=0.908; p value= 0.635) and
delivery type (x2= 3.334; p value= 0.189)

The group comparisons demonstrated that FOC
scores were statistically significantly higher in the pregnant
women with fear of inability to return to previous social life
after childbirth (p=0.038), fear of abundant bleeding during

Table 2. Results of W-DEQ score comparisons across groups

childbirth (p=0.004), those who reported the impact of the
information about childbirth process obtained from social
media (p=0.002) and worried about any disorder in baby
after delivery (p<0.001). Besides, high FOC scores were
identified in the university-graduate pregnant women,
working pregnant women and those with no experience of
complication in her previous pregnancy and unplanned
pregnancy. Although no statistically significant difference
was detected between the groups regarding these
mentioned variables, it would be possible to evaluate the
differences between the groups with respect to clinical
aspects (Table 2).

Variable Mean = SD p-value

Primary 50.7 £23.511
Secondary 49.58 + 23.82

Education High School 49.42 + 26,048 0920
University / College 52.9 +27.158
Housewife 49.08 +24.742
Employee 57.43 +35.123

Occupation Officer 55.43 + 27.208 0538
Self-employment 57 +28.341
Yes 47.84 +25.267

Planned Pregnancy No 55.54 = 26,028 0.072

Parity 1 50.41 £ 27.732 0.073
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2 56.51 +25.347
3 41.48 +25.309
4+ 56.24 + 28.166
0 50.08 + 24.65
_ _ 1 53.6 +£27.393
Number of Alive Children 5 16,04 = 25.901 0.588
3+ 55.55 +24.736
Yes 48.37 +26.101
Having any problem during this current pregnancy No 5154225773 0.564
Yes, I did 47.1 +27.791
Having training programs about pregnancy process for this [y s, I'm taking 48 + 29513 0.866
current pregnancy
No 51.32 +25.737
o Yes 51.9 +25.849
Fear of unqualified healthcare staff No 4962 + 25815 0.597
Fear of inability to return to previous social life after Yes 57.76 £ 25.167
I 0.038*
childbirth No 48.19 +25.827
Fear of not being able to provide the optimal life standard for | Yes 49.76 + 26.613 0.485
your baby No 52.8 +25.473 :
) ) ) Yes 57.97 +26.18 .
Fear of abundant bleeding during delivery No 45.68 + 24.332 0.004
Fear of any disorder (Down syndrome, mental retardation Yes 58.33 +26.062
. . <0.001**
etc.) after the delivery in your baby No 38.91 +20.687
Fear of chemicals that you’d had before the pregnancy or Yes 51.3£32.53 0.986
during the pregnancy to cause damage on your baby No 51.2 +22.637 '
Early Pregnancy 51.23 +25.742
(Age <35)
Maternal A, 0.448
aternal age Late Pregnancy 46.83 + 26.455
(Age > 35)
First Trimester 49.90 + 18.558
Second Trimester 48.05 +27.012 0.679
Gestational Week
Third Trimester 52.36 +26.694
Formerly cesarean —
current mode will 53.04 +29.052
Delivery Mode be cesarean 0.786
Nulliparous 50.08 + 24.65
Formerly vaginal 49.73 +23.448
) ) ) R Yes 58.29 +26.726 .
Does social media effect increase your fear? No 4503 + 23.602 0.002
Yes 44.65 +29.463
Havi 1 f i 117
aving any problems on former pregnancies No =138 225.07 0

*1p<0.05; **:p<0.001




Multiple binary logistic regression analysis model
was developed to assess the factors related to FOC. Parity
(parity: 3 vs parity: 2) (p-value=0.047) and fear for
development of a postnatal disorder in baby (p-
value=0.004) were reported as the factors affecting FOC in

Table 3. Results of multiple logistic regression analysis
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the pregnant women. The discriminative ability of the
model was determined to be AUC = 0.753 (95% CI= 0.651-
0.855). The results of the regression analysis were presented
in the Table 3.

95% Confidence Interval for
Variable B Standard Od('is p-value Odds Ratio
Error (B) Ratio

Lower Upper
Parity: 2 (Reference Category) - - 1.00 - - -
Parity: 3 -1.299 0.655 0.273 0.047 0.076 0.985
Parity: 4+ 0.774 0.724 2.169 0.285 0.525 8.965
Fear of Disorder in Baby 2.076 0.725 7.971 0.004 1.924 33.023
Constant -2.253 0.717 0.105 0.002 - -

DISCUSSION about abundant bleeding during childbirth, consideration

The prevalence of FOC (W-DEQ > 85) was obtained
to be 18.7% in our study. This prevalence was lower than
those of FOC identified in the studies performed in USA
9), Iran(11), Australia (6) and Malawi(18) whereas it was
higher than prevalences ranging between 4.5% and 15.6%
reported in the other studies (8, 12, 13).

In our study, no statistically significant association
was found between the scores of FOC and gestational
week, maternal age and delivery mode. Similarly, some
other studies in the literature have determined insignificant
associations between the scores of FOC and gestational
week (19, 20), mode of delivery (2, 3), and maternal age (2,
18, 20, 21) with the outcomes of the present study. On the
other hand, there are also some studies in the literature that
have found the scores of FOC related with gestational week
(22) and mode of delivery (18, 22). The multiparous women
were ascertained to have a higher level of FOC compared
with the nulliparous women. Similar (20, 23) and different
(3, 21, 24, 25) findings have been reported in literature in
this regard.

In the present study, high level of FOC was found to
be associated with impact of social media, fear of inability

to return to previous social life after childbirth, concerns

about development of a postnatal disorder in baby. In
addition to these, several factors such as prolonged
childbirth process, use of forceps and vacuum extractor
(19), reduction in social and familial support (8, 26, 27) were

also recorded to be associated with higher FOC scores.

According to the regression analysis model
developed in the study; parity and consideration about
development of a postnatal disorder in baby were
determined to be factors affecting FOC in rural area of
Turkey. Differently from this result, no significant
correlation was monitored between FOC and parity
whereas tokophobia was identified to be significantly
related with presence of health problem and training status
about childbirth in the prenatal period in a study conducted
in Turkey (28). The previous studies have specified the
factors affecting FOC such as number of the previous births
and the factors associated with the previous labor
pains(19), CES-D (Center for Epidemiological Studies
Depression Scale) scores (1), preferred delivery mode,
adequate financial income, nonparticipation to preparation
training courses for childcare (2), unplanned pregnancy,
the first painful sexual intercourse, physical activity shorter

than 30 minutes per week and low health level (20).
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Additionally, there are also some studies in the literature
that evaluated the moods experienced by the pregnant
women during pregnancy in Turkey. One study in Turkey
has stated that the pregnant women have high levels of
anxiety (29), while the other study has investigated the
impact of the preparation training courses for childbirth on
tokophobia and reported that no significant difference was
encountered between the degrees of FOC in the pregnant
women before and after the preparation-training course
(30).

The results of the present study has shown that
approximately 1 out of 5 (18.7%) pregnant women had
clinical level of FOC. The highest level of FOC were
documented in pregnant women with a consideration of a
disorder after delivery in the baby. Nonetheless, lowest
level of FOC were encountered in the pregnant women

without such consideration.

The present study has some limitations. The
primary limitations of the study are its single-center and
questionnaire - based study design. Therefore, possible bias
due to those types of study designs should be beard in
mind. Nevertheless, more reliable evidence can be obtained
by larger sampling sizes. Moreover, the design of this study
is cross-sectional therefore; casual relationships could not
be analyzed. Hence, the associations found in this study
cannot be assessed as in the form of casual nature. Further
researches should be performed in order to examine that
kind of relationship. On the other hand, to the best of our
knowledge, it is the first study to determine the FOC
prevalence of unselected pregnant women in Kirsehir,
Turkey. This current study could also be considered as
unique in identifying the related factors of FOC in Kirsehir
province. Furthermore, for the first time, relationships
between FOC and different risk factors from the existing
literature were investigated in the present study. In this

aspect, this research could also be thought as unique.

In conclusion, a comprehensive study was
conducted on the factors affecting FOC and the prevalence
of participation to the trainings related with pregnancy
process was found very low while the level of the
confidence to the healthcare staff related with childbirth

process was determined to be lower than expected. Since it

may be estimated that those with low level of knowledge
about pregnancy and childbirth processes feel less
confidence to the healthcare staff, it can be supposed that
these two circumstances may be associated with each other.
Thus, various training courses can be organized in order to
reduce the potential tokophobia that may develop during
pregnancy and to elevate the knowledge level about
childbirth and pregnancy process in the pregnant women.
In the current study, neither the relationship between FOC
and quality life of pregnant women nor their anxiety levels
of unselected pregnant women and their possible effects on
FOC were investigated. Therefore, such relationships along
with the determination of the risk factors of FOC should be
included into the further studies for the better evaluation of
the topic. Moreover, it is recommended to carry out multi-
centered research studies to assess the prevalence of

tokophobia in the pregnant women more precisely.
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Arastirma Makalesi

2009-2018 arasinda Turkiye'de intihar hizi ve iligkili
ozellikler

THE CRUDE INCIDENCE RATE OF SUICIDE AND RELATED FACTORS IN TURKEY BETWEEN
2009 AND 2018

®Elif Nur YILDIRIM OZTURK', ®Mustafa OZTURK?

1Konya Aksehir lige Saglik Midiirligii
ZKonya Aksehir Devlet Hastanesi

0z
Amag: Bu calismada 2009-2018 yillari arasinda Tiirkiye’de meydana gelen

intiharlarin tanimlanmasi ve on yillik siire¢ igindeki egilimin incelenmesi
amaclanmuistir.

Gereg ve Yontem: Arastirma tanimlayici tiirde bir epidemiyolojik calismadir.
Arastirmada veri kaynag olarak Tiirkiye Istatistik Kurumu'nun yayrmladig
intihar ve Tiirkiye geneli niifus konulu istatistiklerden 2009-2018 yillar1 arasina
ait olanlar kullanilmistir. Arastirmada ilgili yila ait niifus, intihar sayusi, tilke
genelinde ve illere gore kaba intihar hizi, intihar yontemi, intihar nedeni, yas
gruplari, cinsiyet, egitim durumu, yasal medeni durum, mevsim ve yil
degiskenleri kullanilmistir. Verilerin 6zetlenmesinde frekans dagilimlar1 ve
ytizdeliklerden yararlanilmistir. Kategorik veriler arasi iliskiler Ki-kare testi ile
degerlendirilmis olup p<0,05 anlamli kabul edilmistir.

Bulgular: 2009 yili i¢in kaba intihar hiz1 ytiz binde 4,02 iken; 2018 icin 3,88’ dir.
On yillik stirecte intiharlarm en sik gozlendigi cinsiyet erkek ve en sik
gozlendigi yas araligr 15-24’titir. En sik kaydedilen intihar nedeni, “neden
bilinmiyor”dur. Bilinen nedenler arasinda ilk sirada hastalik yer almaktadar.
En sik basvurulan yontem asidir. Intiharlarin en sik izlendigi mevsimler
ilkbahar ve yazdair.

Sonug: Tiirkiye'nin kaba intihar hiz1 on yillik stireg icerisinde ytiz bin kiside
3,50-4,00 arasinda degerler almustir.

Anahtar Sozciikler: intihar, kaba intihar hizi, halk saglig:
ABSTRACT

Objective: The aim of this study is to define suicides that occurred in Turkey

Elif Nur YILDIRIM O ZTﬂRK between 2009 and 2018 and to examine the trend in the ten-year period.

Aksehir lice Saglhk Midirligi
Seyran Mah. Saglik Sok. No: 12/2
Aksehir/Konya

Materials and Methods: The research is a descriptive epidemiological study.
Suicide and population statistics that is published between the years 2009-2018
by Turkey Statistical Institute is used as a data source in the study. In the
AN . research, the population of the relevant year, number of suicides, crude suicide
E-posta: elifnyildirim@hotmail.com rate of the country and provinces, suicide method, suicide reason, age groups,
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Relationships between categorical data are evaluated using the Chi-square test
and p <0.05 is considered significant.

Results: The crude suicide rate for 2009 is 4.02 per hundred thousand; for 2018,
it is 3.88. The gender most frequently observed in suicide during the ten-year
period is male and the most common age range is 15-24. The most frequently
recorded cause of suicide is “unknown”. Among the known causes, the disease
ranks first. The most commonly used method is hanging. The seasons in which
suicides are most frequently watched are spring and summer.

Conclusion: Turkey's crude suicide rate has taken values between 3.50 and 4.00
per hundred thousand people in ten-year period.

Keywords: Suicide, crude suicide rate, public health.

Diinya Saghk Orgiiti (DSO), siddeti kisinin
kendisine yonelik siddet, kisiler aras1 siddet ve gruplar
arasi siddet olarak ii¢ grupta ele almaktadir. Kendine
yonelik siddet kavrami igerisinde intihar, intihar girisimi ve
kisinin kasith olarak kendini yaralama davranisi
bulunmaktadir (1). intihar; kisinin istemli olarak yasamina
son vermesi olup, bireyin kendisine yo6nelmis bir
saldirganlik ve yok etme eylemi olarak tanimlanmaktadir

Q).

Intihar 6nemli ve oncelikli bir halk saglig
sorunudur. Her yil yaklasik sekiz yiiz bin insan intihar
nedeniyle yasamini kaybetmektedir. Bu rakam her kirk
saniyede bir kisinin intihar nedeniyle kaybedilmesi
anlamina gelmektedir. Ayrica her oliimle sonuglanan
intihara karsilik, yirmi intihar girisimi yasanmaktadir (3).
Intihardan &liimler Diinya capinda tiim yas gruplar igin
18. siklikta (3); 15-29 yas grubu igin 2. sikliktadir (4). 2016
yili i¢in Diinya genelinde kaba intihar hiz1 her iki cinsiyet
i¢in yiiz binde 10,6, erkeklerde 13,5 ve kadinlarda 7,7 olarak
agiklanmustir (5). Tiirkiye’de 2017 yil1 igin kaba intihar hiz
ytiz binde 3,94 ve 2018 yili i¢in 3,88'dir (6).

Bir kisinin intihar girisiminde bulunmasinda rol
oynayan faktorler cesitlidir. Bu faktorler; bireysel etkenler,
iliski durumlari, toplumsal ve sosyal faktorlerin bir
kombinasyonundan meydana gelir. Geng yasta olmak,
yalmiz (bekar veya bosanmis) olmak, birini/bir seyi
kaybetmek, igsizlik ve kotli ekonomik durum, ailede
intihar Oykiisii, ailede ¢ocuklara kotii davranma Oykiisti,
onceki intihar girisimleri, basta depresyon olma iizere
psikiyatrik hastaliklar, alkol ve madde bagimliligs, alkol ve
madde bagimliligina bagli damgalanma, umutsuzluk,

diirtiisel veya agresif egilimler, kiiltiirel ve dini inanislar,

yerel intihar salginlari, diger insanlardan izolasyon,
psikiyatrik hastalik tedavisine erisim sorunlari, tedavisi zor
olan veya miimkiin olmayan bedensel hastalik sahibi
olmak, kronik kolaylikla

erisebilme bu faktorlerdendir (7, 8).

agri, Olim yontemlerine

Diinya capinda intiharlarin yaklasik olarak %20’si
kirsal tarim alanlarinda meydana gelen pestisit iligkili
olgulardir. As1 ve atesli silah kullanimi ise diger yaygin

intihar metotlaridir (7).

Bu c¢alismada 2009-2018 yillar: arasinda Tiirkiye'de
meydana gelen intiharlarin tanimlanmasi ve on yillik siireg

icindeki egilimin incelenmesi amaglanmastir.
GEREC VE YONTEM

Arastirma kamuya agik sunulan veriler araciligiyla

yapilmis olan tanimlayici tiirde bir epidemiyolojik

calismadir.

Aragtirma kapsaminda kullanilan veriler biitiin
kamunun erisimine agik oldugundan ve arastirma
siirecinde insanla dogrudan temas bulunmadigindan etik

veya resmi herhangi bir izin alinmamustir.

Arastirmada veri kaynag1 olarak Tiirkiye Istatistik
Kurumu'nun (TUIK) yayimladigi intihar ve Tiirkiye geneli
niifus konulu istatistiklerden 2009-2018 yillar1 arasina ait
olanlar kullanilmustir (6, 9). TUIK'in yayimladig1 intihar
istatistiklerinden arastirmanin yapildigi tarihte en son
yayimlanmis olanin tarihi 2018'dir. On yillik egilimi
izleyebilmek amaciyla 2009 — 2018 yillar1 arasina ait veriler

arastirmaya dahil edilerek incelenmistir.

Arastirmada ilgili yila ait niifus, intihar sayisi, {ilke

genelinde ve illere gore kaba intihar hizi, intihar yontemi,



intihar nedeni, yas gruplari, cinsiyet, egitim durumu, yasal
medeni durum, mevsim ve yil degiskenleri kullanilmistir.
Kullanilan veri iginde intihar yontemleri asi, kimyasal
madde kullanma, yiiksekten atlama, suya atlama, atesli
silah, kendini yakma, kesici alet, dogalgaz-tiipgaz
kullanma, motorlu aracin oniine atlama ve diger olarak;
intihar nedenleri hastalik, aile gecimsizligi, gecim sikintisi,
ticari basarisizlik, goniil iliskisi, 6grenim basarisizligr ve
neden bilinmiyor olarak gruplanmustir. Yas gruplari 15 yas
alt, 15-19, 20 — 24, 25 -29, 30 — 34, 35 -39, 40 — 44, 45 - 49,
50 — 54, 55 — 59, 60 — 64, 65 — 69, 70 — 74, 75 yas lizeri ve
bilinmeyen seklinde; cinsiyet kadin ve erkek seklinde; yasal
medeni durum hi¢ evlenmedi, evli, esi 6ldii, bosand: ve

bilinmiyor seklinde belirtilmistir.
Veri girisi, analiz ve rapor yazim islemleri bilgisayar
ortaminda gerceklestirilmistir. Verilerin 6zetlenmesinde

frekans dagilimlar1 ve yiizdeliklerden yararlanilmistir.
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Ki-kare

degerlendirilmistir. Istatistiksel olarak p<0,05 anlamli

Kategorik veriler arasi iligkiler testi ile

kabul edilmistir.
BULGULAR

2018 y1l1 i¢in toplam intihar eden kisi say1s1 3.161 ve
toplam kaba intihar hiz1 yiiz binde 3,88'dir. Yillara gore
niifus, intihar sayis1 ve kaba intihar hizi bilgileri Tablo 1’de
ve yillara gore kaba intihar hizi degisimleri Sekil 1'de

sunulmustur.

On yillik siire¢ icinde intiharlarin en sik izlendigi
yas grubu olarak 15-24 yas araligi kaydedilmistir. Ki-kare
testi ile intiharlarin meydana geldigi yas gruplan ile
fark

bulunmustur (p<0,05). Intiharlarin yas gruplarma ve

cinsiyet arasinda istatistiksel agidan anlaml

cinsiyete gore dagilimlar: Tablo 2’'dedir.

Tablo 1. 2009-2018 yillar1 arasinda niifus, intihar sayis1 ve kaba intihar hizi (yiiz binde) (6, 9)

ilgili y1la Toplam
it Toplam Toplam Toplam Kab Kadinlarda | Erkeklerde Ki
ai aba i-
Yillar intihar kadin erkek L. kaba kaba P
yi1l ortas1 L. Lo intihar L. L. kare
. say1s1 intiharlar1 | intiharlan intihar hiz1 | intihar hiz1
niifus hiz1
2009 | 72.561.312 2.898 787 2.111 4,02 2,19 5,83
2010 | 73.722.988 2.933 860 2.073 4,01 2,36 5,64
2011 | 74.724.269 2.677 801 1.876 3,61 2,17 5,03
2012 | 75.627.384 3.287 910 2.377 4,37 2,43 6,30
2013 | 76.667.864 3.252 870 2.382 4,27 2,29 6,23
0,199 | 0,656
2014 | 77.695.904 3.169 817 2.352 4,11 2,12 6,07
2015 | 78.741.053 3.246 888 2.358 4,15 2,28 6,01
2016 | 79.814.871 3.193 767 2.426 4,03 1,94 6,10
2017 | 80.810.525 3.168 723 2.445 3,94 1,81 6,07
2018 | 82.003.882 3.161 770 2.391 3,88 1,90 5,85




26 On yillik siirecte Tiirkiye’deki intihar olgulari

7

6 —_

5

4 —& ‘VM 45‘—‘#
3

2 M
1

0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
e=g==Toplam kaba intihar hizi = e=fll==Kadinlarda kaba intihar hiz1
Erkeklerde kaba intihar hiz1

Sekil 1: Kaba intihar hizinin yillara gore degisimi (2009-2018)

Tablo 2. On yillik siirecte meydana gelen intiharlarin yas gruplarina ve cinsiyete gore dagilimlar1 (2009-2018) (6, 9)

Cinsiyet
Toplam )
Yas Gruplar Kadin Erkek Ki-kare P

n % n % n %
<15 477 5,8 441 19 918 3,0
15-24 2620 32,0%* 4474 19,7 7120 23,0
25-34 1543 18,8 4794 21,1 6337 20,5
35-44 1135 13,9 4053 17,8 5188 16,7
45-54 845 10,3 3649 16,0 4494 14,5

418,439 | 0,001

55-64 628 7,7 2571 11,3 3199 10,3
65-74 456 5,6 1382 6,1 1838 5,9
>75 457 5,6 1260 5,5 1717 5,5
Bilinmeyen* 32 0,4 141 0,6 173 0,6
Toplam 8193 100,0 22791 100,0 | 30984 100,0

*Yas1 bilinmeyenler analize dahil edilmemistir. **Farkin kaynaklandig gruba isaret etmektedir.

Intiharlar ~ yasal ~ medeni  duruma  gore Intiharlar en stk olarak ilkokul-ortaokul ve

incelendiginde; kadinlarda yalniz yasayanlarda (hi¢ ilkdgretim mezunlarinda izlenmistir. Ki-kare testi ile

evlenmedi, esi 0©ldii, bosandi) ve erkeklerde evli intiharlarin gerceklestigi egitim durumlar1 ile cinsiyet

arasinda ilkokul

kategorisindekilerde siklik fazladir. Ki-kare testinde, yalniz
yasayan kadinlarda intihar sikliginin fazla olmasindan

kaynaklanan bir anlamlilik belirlenmistir (Tablo 3).

mezunu erkeklerden kaynaklanan
anlamlilik bulunmustur (p<0,05) (Tablo 4).
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Tablo 3. On yillik siirecte meydana gelen intiharlarin yasal medeni duruma ve cinsiyete gére dagilimlari (2009-2018) (6,

9)
Cinsiyet .
) Toplam Ki-kare p
Medeni Durum Kadin Erkek

n % n % n %
Yalniz yastyor 4491 54,8%* 10580 46,4 15071 48,6
Evli 3603 44,0 11881 52,1 15484 50,0 167,229 0,001
Bilinmiyor* 99 1,2 330 1,4 429 1,4
Toplam 8193 100,0 22791 100,0 30984 100,0

*Medeni durumu bilinmeyenler analize dahil edilmemistir. **Farkin kaynaklandi81 gruba isaret etmektedir.

Tablo 4. On yillik siirecte meydana gelen intiharlarin egitim durumu ve cinsiyete gore dagilimlar1 (2009-2018) (6, 9)

Cinsiyet
iy Toplam .
Egitim Durumu Kadin Erkek Ki-kare P
n % % n %

Okuma yazma bilmeyen 600 7,3 371 1,6 971 3,1
Okuma yazma bilen fakat okul

. 1063 13,0 1448 6,4 2511 81
bitirmeyen
flkokul mezunu 2343 28,6 6759 29,7*%* 9102 29,4
Ortaokul-ilkogretim mezunu 2226 27,2 6291 27,6 8517 27,5 786,533 0,001
Lise ve dengi okul mezunu 1061 13,0 4596 20,2 5657 18,3
Yiiksek 6gretim mezunu 560 6,8 2314 10,2 2874 9,3
Bilinmeyen* 340 41 1012 4,4 1352 44
Toplam 8193 100,0 22791 100,0 30984 100,0

*Egitim durumu bilinmeyenler analize dahil edilmemistir. **Farkin kaynaklandig1 gruba isaret etmektedir.

2009-2018 yillar1 aras1 on yillik siireg i¢inde en sik
intihar nedeni bilinmiyor olarak kaydedilmistir. Bilinen
nedenler arasinda hastalik ilk sirada yer tutarken; oransal
olarak ticari basarisizliga bagl intiharlar erkeklerde,
O0grenim basarisizligina bagli intiharlar kadinlarda daha stk
ortaya ¢ikmistir. Ki-kare testinde kadinlarda hastalik
nedeniyle ortaya c¢ikan intiharlara baglh istatistiksel
anlamlilik belirlenmistir (p<0,05). Tablo 5'te yillara gore
intihar nedenleri ve cinsiyete gore dagilimlar: ve ki-kare

analiz sonucu sunulmustur.

On yillik stireg iginde en sik basvurulan {i¢ intihar
yontemi sirasiyla asi, atesli silah ve yiiksekten atlama
olarak kaydedilmistir. Hem kadin ve hem erkek cinsiyet
icin en sik izlenen {i¢ intihar yontemi; asi, atesli silah ve
yliksekten atlama olmakla beraber, yiiksekten atlama ve
kimyasal madde kullanma kadin cinsiyette, atesli silah ise
erkek cinsiyette daha fazladir. Intiharlarin yonteme ve
cinsiyete gore dagilimlar: arasindaki iligki ki-kare testi ile
arastirildiginda kadinlarda as1 sikliginin fazla olusundan
kaynakli anlamlilik saptanmistir (p<0,05). Kadin ve erkek

cinsiyette intihar yontem se¢imi Tablo 6’da gosterilmistir.
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Tablo 5. On yillik siirecte meydana gelen intiharlarin nedene ve cinsiyete gére dagilimlar1 (2009-2018) (6, 9)

Cinsiyet
Toplam .
Neden Kadin Erkek Ki-kare P

n % n % n %
Bilinmeyen* 4246 51,8 11007 48,3 15253 49,2
Hastalik 1932 23,6** 4335 19,0 6267 20,2
Aile gecimsizligi 741 9,0 1549 6,8 2290 7,4
Gegim zorlugu 145 9,7 2438 10,7 2583 8,3
Ticari bagarisizlik 9 0,1 399 1,8 408 1,3 825,676 0,001
Gonul iligkisi 279 34 795 3,5 1074 3,5
Ogrenim basarisizlig 46 0,6 71 0,3 117 0,4
Diger 795 9,7 2197 9,6 2992 9,7
Toplam 8193 100,0 22791 100,0 30984 100,0

*Intihar nedeni bilinmeyenler analize dahil edilmemistir. **Farkin kaynaklandig1 gruba isaret etmektedir.

Tablo 6. On yillik siirecte meydana gelen intiharlarin yonteme ve cinsiyete gore dagilimlari (2009-2018) (6, 9)

Cinsiyet
Toplam )
Yontem Kadin Erkek Ki-kare P

n % n % n %
Ast 4099 50,0* 11178 49,1 15277 49,3
Ategli silah 1262 15,4 7014 30,8 8276 26,7
Yiiksekten atlama 1449 17,7 1846 81 3295 10,6

1304,018 0,001
Kimyasal madde kullanma 748 9,1 985 43 1733 5,6
Diger 635 7,8 1763 7,7 2403 7,8
Toplam 8193 100,0 22791 100,0 30984 100,0
*Farkin kaynaklandig1 gruba isaret etmektedir.
2009'dan 2018’e intiharlarin en sik yasandigi 2018 yil1 i¢in kaba intihar hizinin en yiiksek oldugu

mevsimler ilkbahar ve yazdir. Ki-kare testinde, kadinlarda  iller Burdur, Isparta ve Mugla’dir. Kaba intihar hizina goére
ilkbahar mevsiminde intiharlara daha sik rastlanmis  sik intihar yasanan iller Tablo 8 dedir.
olmasindan kaynakl: farklilik belirlenmistir (p<0,05) (Tablo

7).
Tablo 7. On yillik siirecte meydana gelen intiharlarin mevsimlere ve cinsiyete gore dagilimlar1 (2009-2018) (6, 9)
Cinsiyet
. Toplam .
Mevsimler Kadin Erkek Ki-kare P
n % n % n %
flkbahar 2167 28,4* 6115 26,8 8282 26,7
Yaz 2327 26,4 5975 26,2 8302 26,8
Sonbahar 1899 23,2 5385 23,6 7284 23,5 16,410 0,001
Kis 1800 22,0 5316 23,3 7116 23,0
Toplam 8193 100,0 22791 100,0 30984 100,0

*Farkin kaynaklandig1 gruba isaret etmektedir.
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Tablo 8. 2009-2018 yillar1 arasinda intiharlarin sik izlendigi iller (6, 9)

Yallar Kaba intihar hiz1 en yiiksek il | Kaba intihar hiz1 en yiiksek 2. il Kaba intihar hiz1 en yiiksek 3. il
(Yiiz binde hiz) (Yiiz binde hiz) (Yiiz binde hiz)

2009 Tunceli (12,98) Aydin (8,43) Bilecik (7,59)

2010 Tunceli (16,27) Karaman (8,18) Igdir (8,15)

2011 Ardahan (11,27) Tunceli (7,42) Aydin (6,94)

2012 Usak (8,80) Ardahan (8,41) Kastamonu (8,06)

2013 Karaman (9,30) Ardahan (8,59) Bingol (7,58)

2014 Tunceli (11,63) Bingol (9,78) Edirne (8,26)

2015 Kars (9,17) Ardahan (8,00) Karaman (7,05)

2016 Tunceli (10,70) Ardahan (9,11) Burdur (8,47)

2017 Isparta (9,29) Tunceli (8,50) Burdur (7,22)

2018 Burdur (8,23) Isparta (7,77) Mugla (7,76)

TARTISMA bu yapinin kadinlar kadar erkeklerin sagligini da olumsuz

Tiirkiye’nin kaba intihar hizinin on yillik siireg
igerisinde ytiiz bin kiside 3,50-4,00 arasinda degerler aldig1
ancak trend ki-kare analizine gore yillar arasindaki kaba
intihar hizlarinda izlenen azalmalarin istatistiksel olarak
anlamli olmadig1 goriilmiistiir. 2016 yili igin Litvanya’da
kaba intihar hiz1 yiiz binde 31,9 ile Diinya ¢apindaki en
yiiksek degere sahiptir. Antigua ve Barbuda isimli ada yfiz
binde 0,5 ile Diinya’daki en diisiik intihar hizina sahiptir.
Rusya’da 31, Amerika Birlesik Devletlerinde 15,3,
Hindistan’da 16,3, Cin’de 9,7, Almanya’da 13,6, Fransa’da
17,7, ftalya’da 82,
Yunanistan’da 5, Iran’da 2,9 ve Misirda 4'tiir (5).
Gortldtgti gibi kaba intihar hizi Diinya'nin degisik

1spanya’da, 1ngiltere’de 8,9,

yerlerinde farkliliklar gostermektedir. Bu durum &ncelikle
tutulan intihar kayit ve istatistiklerinin durumuyla
iliskilendirilebilir. Kayit ve istatistikler disinda tilkelerin
ekonomik durumu, gelismislik diizeyi, kiiltiirel yapisi,
yasam tarzlari, dini inanglari, cografik konumu, iklimi ve
bu hizlarin

hava durumu gibi pek ¢ok ozelligi,

belirlenmesinde rol oynuyor olabilir.

On yillik siireg i¢inde erkeklerin kadinlara kiyasla
2-3 kat daha fazla ettikleri

Tamamlanmis intihar oranlarinin erkeklerde ve intihar

intihar belirlenmistir.
girisimi oranlarmin kadinlarda daha yiiksek oldugu
bilinmektedir (10, 11). Bu durum iilkemizin toplumsal

cinsiyet esitsizliginin hakim oldugu bir yapis1 olmasiyla ve

etkilemesiyle agiklanabilir (12, 13). Ayrica Diinya capinda
erkekler arasinda cinayet gibi siddet olaylarmna bagh
oliimlerin yaygm oldugu bir gergektir (14). Intihar da
siddetin bireyin kendisine yonelmis bir tiirii oldugundan,
erkeklerin siddete daha egilimli olduklar1 ve bu nedenle
daha yiiksek intihar oranlarina sahip olduklar1 da

sOylenebilir.

Ulkemizde on yillik siireg icinde bilinen nedenler
icerisinde en sik kaydedilen intihar nedenleri hastalik,
gecim sikintis1 ve aile gecimsizligidir. Burada hastalik
olarak gegen ifadenin basta depresyon olmak iizere
intihara yol acabilecek psikiyatrik bir hastalik m1 oldugu;
tedavisi zor olan veya miimkiin olmayan bedensel bir
hastallk m1 oldugu veya kisinin kendi hastalignt mi
sevdigi/yakin gordiigii birinin hastaligi m1 oldugu agik
degildir.
arttiricr etkileri oldugu bildirilmistir (7, 8, 15). Hastalik,

gecim sikintis1 ve aile gegimsizligi, kisileri umutsuz ve

Her iki tiirlii hastalik durumunun da intihar

caresiz bir ruh haline sokarak intihara sebebiyet veriyor

olabilir.

Tiirkiye’de on yillik siireg i¢inde en sik bagvurulan
ii¢ intihar yontemi sirasiyla asi, atesli silah ve yiiksekten
atlama olarak kaydedilmistir. Giimiis ve arkadaslarinin
Tiirkiye’deki ~ 2002-2009

degerlendirdikleri arastirmalarinda ilk sirada tercih edilen

yillar1  arasindaki  siireci

yontemin ast oldugu bulunmustur (16). Diinya ¢apinda
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farkliliklar
izlenmektedir (17). Afrika’'da ve Asya’da onde gelen

intthar metotlarinda bolgeler arasinda
yontemler ast ve kendini zehirlemedir (17, 18). Amerika’da
atesli silah en sik bagvurulan yontemdir. Avrupa’da as1 ve
yliksekten diisme, Avustralya’da as1 6n plandadir (17).
Intihar metodu seciminde bolgelere gore geleneksellesmis
yontemler s6z konusu olmakla birlikte yonteme ulasim
kolaylig1 da metot se¢iminde 6nemli bir etkendir. Ayrica
metot secimi ile cinsiyet arasinda da bir bag olabilecegi
diistiniilmektedir. Kadinlar erkeklere kiyasla daha fazla
intihar girisiminde bulunurken; erkekler kadinlara kiyasla
daha fazla intihardan 6liim oranlarina sahiptir (10). Bu
durum kadinlarin daha az oliimciil yontemleri tercih

etmeleriyle iliskilendirilebilir.

On yillik siireg iginde intihar eden grup iginde
bulunan kadinlarin en sik olarak kaydedilen yasal medeni
durumu “yalmiz yasiyor” iken; erkeklerinki “evli”dir.
Bekar, bosanmis ve dul olmanin yani yalniz yasiyor
olmanin intihar riskini arttirdigr bilinmektedir (7, 8, 19).
TUIK verilerini kullanarak yaptigimiz calismada kadinlar
i¢in bu sonug gegerli olmakla beraber erkekler icin gegerli
degildir. Bu
yorumlanabilecegi gibi, evliligin erkekler {izerindeki
etkileri ile de maddi
sorumlulugunu alma ve aile huzuru ile iligkili nedenler bu
etkilerdendir.

durum tesadiifi bir olarak

bulgu

agiklanabilir. Bir  ailenin

Bu noktada {iilkemizdeki ataerkil aile
yapisinin ve toplumsal cinsiyet esitsizliklerinin de rolii

olabilir.

Ulkemizde on yillik siireg iginde intiharlarin en stk
olarak 15-24 yas arasindaki gen¢ niifusu etkiledigi
goriilmiistiir. Diinya ¢apinda intihar nedenli 6liimlerin 15-
29 yas grubu icin 2. sikliktaki 6lim nedeni oldugu
bilinmektedir (4). Okul ve siav stresi, meslek edinme ve is
bulma kaygilari, evlenme ve ¢ocuk sahibi olma, erkekler
icin askerlik gibi yasama y6n veren olaylarin bu yas grubu
Bati Malezya'da
yapilmis bir ¢alismada geng yas grubundaki intiharlara

icerisinde gerceklestigi sOylenebilir.
neden olarak kiz-erkek iligski sorunlari, ailevi ve okul
problemleri gosterilmistir (20). Ayrica geng yas grubundaki
insanlarin yasama dair deneyim eksikligi s6z konusu
olabilir ve bu eksiklik kriz anlarin1 yonetmede basarisizliga
yol agabilir. Biitiin bu sayilan nedenler intihar davranisinin

geng yas grubundaki sikliginin nedenlerini agiklayabilir.

Tiirkiye’de on yillik siireg icinde intiharlarin en stk
izlendigi mevsimler ilkbahar ve yazdir. Oztiirk ve
arkadaglarinin Konya’da 135 hasta iizerinde yaptiklari
¢alismada tamamlanmamus intiharlarin ilkbahar ve yaz
(21).

aragtirmasinda

aylarinda yogunlastign sonucuna ulasilmistir

Deisenhammer ve  arkadagslarimin
intiharlarin ilkbahar ve yaz aylarinda artis gosterdigi
bulunmusgtur (22). Galvao ve arkadaglarmin sistematik
derlemesinde ilkbahar ve erken yaz mevsimi intihar
sikliginin  arttigi mevsimler olarak belirlenmistir (23).
Sicaklik artisiyla siddete egilimin arttigimi  bildiren
aragtirma bulgular1 vardir (24, 25). Intiharlarm ilkbahar ve
yaz aylarinda daha sik goriiliiyor olmasi sicaklik artisiyla
iligkilendirilir. Sicaklik artis1 uykusuzlugu, yorgunlugu ve
stresi arttirtyor olabilir. Ayrica mevsim degisimleri
norotransmitter salmmiminda degisikliklere yol agarak
intiharlar1 arttiriyor olabilir. Bunlara ek olarak durumun

tahmin edilemeyen baska boyutlar: da s6z konusu olabilir.

Ulkemizde kaba intihar hizinin yiiksek oldugu
iller i¢cinde Tunceli, Ardahan, Karaman ve Burdur gibi her
yil birbirini tekrar eden iller oldugu dikkat cekmektedir. Bu
illerde kaba intihar hizi Tiirkiye ortalamasinin ¢ok
tizerindedir. Bahsi gegen illerin demografik yapisi, intihar1
arttiran Ozellikleri barindiran niifusun bu illerde yogun
bulunabilme ihtimali gibi sosyal, ekonomik ve kiiltiirel pek

¢ok ozellik durumun nedeni olabilir.

Arastirma sonucunda Tiirkiye'nin kaba intihar
hizinin on yillik siireg igerisinde yiiz bin kiside 3,50-4,00
arasinda degerler aldig1 goriilmiistiir. Bilinen nedenler
icerisinde en sik kaydedilen intihar nedenleri hastalik,
gecim sikintisi ve aile gegimsizligidir. En sik bagvurulan tig
intihar yontemi asi, atesli silah ve yiiksekten atlamadir.
Bununla beraber yiiksekten atlama ve kimyasal madde
kullanma kadinlarda, ategli silah ise erkeklerde daha
fazladir. On yillik siireg iginde intihar eden grup icinde
bulunan kadinlarin en sik olarak kaydedilen yasal medeni

‘

durumu “yalmiz yasiyor” iken; erkeklerinki “evli”dir.
Ulkemizde intiharlar asil olarak 15-24 yas arasindaki geng
niifusu etkilemektedir. Intiharlarin en sik izlendigi
mevsimler ilkbahar ve yazdir. Ulkemizde kaba intihar

hizinin yiiksek oldugu belli bagli iller mevcuttur.



Risk altinda olarak kabul edilebilecek 15-24 yas
araligindakiler, psikiyatrik hastalig1 olanlar, agir hastalig
olanlar, kaba intihar hizinin yiiksek oldugu sehirlerde
yasayanlar gibi belli bash gruplar birinci basamakta belirli

araliklarla intihar riski agisindan taranmalidir.

Oncelikli bir halk saghgi sorunu olan intiharlarin
incelenmesi 6nemli olmakla beraber, genel bir 6neri olarak
intihar belirtilerinin ebeveynler, saghk c¢alisanlari ve
Ogretmenler basta olmak iizere tiim toplum tarafindan
bilinmesi intiharlarin &nlenmesinde rol oynayabilir.
Toplum igerisinde bireylerin ihtiya¢ duydugunda destek
aramasi tesvik edilmeli ve bagvuracag: yerler herkesin
gorecegi/duyacag1 bi¢imde ilan edilmelidir. Bireylerin

sosyal olarak desteklenecekleri yapilar olusturulmalidir.
Arastirmanin Kisitliliklar ve Ustiin Yonleri

Aragtirma primer olarak TUIK tarafindan toplanmig
verilerin sekonder olarak islenmesini iceren tanimlayici bir
calismadir. Tamimlayict calismalarin dogasi geregi bir
arastirmada herhangi bir hipotez test edilmemis ve elde
edilen sonuglar genellenmemistir. Ayrica arastirma
kapsaminda tek tek bireylerin verisi yerine toplumun verisi
kullanilmistir. Elde birey bazinda veri olmadigindan
calisma simirli sayida degiskenle yapilmis ve analitik
yaklasimlar Bunlar

yeterince gergeklestirilememistir.

aragtirmanin kisithiliklaridir.

Arastirma yerel bazda veri yerine, ulusal bazda veri
icermektedir. Arastirma verileri TUIK tarafindan diizenli
ve sistematik olarak toplanan veriler oldugundan, veri
kalitesinin yiiksek oldugu diisiiniilmektedir. Bunlar

caligmanin tustiinliikleridir.
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ABSTRACT

Objective: Obesity and insulin resistance is an important problem of general
public health as well as pediatric endocrinology due to the disorders it causes.
Metformin, a well-known oral antidiabetic, is increasingly being a common
choice in treatment of obese and insulin resistant children. In this study, it was
aimed to retrospectively evaluate the subjects who used metformin treatment
due to insulin resistance and exogenous obesity in our clinic and to assess the
effects of metformin on anthropometric and metabolic variables.

Materials and Methods: The medical records of the 36 patients, who were
started metformin therapy due to obesity and insulin resistance and were
followed-up in the Pediatric Endocrinology Department of Dokuz Eyliil
University Medical Faculty between 2005-2015, were retrospectively evaluated.
The anthropometric and metabolic variables of these individuals at the sixth
month of treatment were compared with basal values.

Results: Statistically significant decrease was detected after six months of
metformin treatment in weight SDS (Standard Deviation Score) (mean 2.29 to
1.8), BMI (mean 31.3kg/m? to 29.8kg/m?), and BMI SDS (mean 2.2 to 1.9)
(p<0.001). A mean reduction of 2.41+1.93kg/m? was present in BMI values of
study subjects (p<0.001). Statistically significant reductions were found in post-
treatment fasting insulin, fasting glucose/insulin ratio, HOMA-IR and Quick
index values (p<0.05).

Conclusion: Metformin is one of the treatment options in obese adolescents
with insulin resistance. In our study, it was observed that improvement in
anthropometric measurements and metabolic parameters was achieved
without any serious side effects in patients who received metformin treatment.

Keywords: adolescent, insulin resistance, metformin, obesity

oz

Amag: Obezite ve insiilin direnci, yol actig1 bozukluklar nedeniyle pediatrik
endokrinolojinin yani sira genel toplum saghgmin énemli bir sorunudur.
Bilinen eski bir oral antidiyabetik olan Metforminin obez ve instilin direnci olan
cocuklarda kullanimi her gecen giin yaygmlasmaktadir Bu calismada
klinigimizde obezite ve instilin direnci i¢in metformin tedavisi alan olgularin

tedavi oOncesi ve sonrasti antropometrik ve metabolik parametreleri
karsilastirilarak tedavi etkinliginin degerlendirilmesi amaclanmustir.
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Gereg ve Yontem: Dokuz Eyliil Universitesi Tip Fakiiltesi Cocuk Endokrinoloji
Bilim Dalinda 2005-2015 yillar1 arasinda obezite ve insiilin direnci nedeniyle
Metformin tedavisi alan 36 olgunun tedavi oOncesi ve sonrasmndaki
antropometrik ve metabolik verileri karsilastirilarak tedavi etkinligi incelendi.

Bulgular: Olgularda tedavinin 6. Aymnda agirhk SDS (Standart Deviasyon
Skoru) (ort. 2.29'dan 1.8’e), VKI (viicut kitle indeksi) (ort. 31.3kg/m?2 den
29.8kg/m? ye) ve VKI SDS (ort 2.2'den 1.9'a) degerlerinde istatistiksel olarak
anlaml diisiis (p<0,001); VKI degerinde 2.41+1.93kg/m? diisiis saptandi
(p<0,001). Tedavi sonrasinda aclik insiilin, glukoz/instilin oran;; HOMA-IR ve
QUICK indeksinde istatistiksel olarak anlamli diizelme saptandi (p<0,05).

Sonug: Metformin, obezite ve insiilin direnci olan hastalarda 6 aylik tedavide
ciddi yan etki olmaksizin agirlik SDS, VKI ve VKI SDS degerlerinde ve bazi

metabolik parametrelerde diizelme saglamistir.

Anahtar Sézciikler: adslesan, insulin direnci, metformin, obezite

Obesity and insulin resistance may cause

hyperandrogenism,  premature adrenarche, oligo-
amenorrhea, polycystic ovary syndrome (PCOS), and
hepatic steatosis in childhood and adolescence. It also
increases the risk of premature death by causing metabolic
syndrome, hypertension and cardiovascular diseases in
adulthood (1). Some studies showed that insulin resistance
and type 2 diabetes (T2DM) can be prevented by lifestyle
changes and metformin treatment in adults (2-5).
Metformin, is approved by the US Food Drug
Administration to treat T2DM in adults and in children
aged> 10 years and is recommended for medical care of
adult patients with obesity (6). Metformin, is a biguanide-
derived drug and stimulates activated protein kinase and
suppresses hepatic glucose production, reduces intestinal
glucose absorption, improves insulin sensitivity by
increasing glucose uptake and use in peripheral tissues;
inhibits lipogenesis in fat cells (7). Emerging evidence
shows weight loss to be associated with metformin in both
diabetic and non-diabetic individuals. Metformin can lead
weight loss by decreasing food intake. We aimed to show
the effect of metformin on weight loss, dyslipidemia and
insulin resistance in a group of non-diabetic obese

adolescents retrospectively.
MATERIAL and METHODS

Patients from 12 to 18 years of age who were
admitted to the Pediatric Endocrinology outpatient clinic
with obesity and clinical and laboratory findings

compatible with insulin resistance were identified. Study

patients selected whose weight control and insulin
resistance data could not be improved at the end of the
sixth month with the suggestions of nutrition education,
exercise and lifestyle changes and Metformin treatment
was used minimum six months included the study. Patients
with primary endocrine pathology, syndromic obesity,
who used metformin treatment for type 2 DM or impaired
glucose tolerance, were excluded. The study was approved
by the ethics committee of Dokuz Eylul University in light
of the Helsinki Declaration (approval number; 2014/24-03).
The written informed consent form was collected from

parents.

The age, gender, presence of comorbidities and
family history of diabetes were obtained from the file
records. Tanner stage 2 breast development in girls; in boys,
testicular volumes measured by orchidometers of 4 ml or
more were considered as puberty. Menarche, menstrual
disorder, oligomenorrhea status, acantosis nigricans and
hyperandrogenism findings were recorded in the physical
examination. The heigths of the cases were measured by
using Harpender stadiometer to the nearest 0.1 cm and the
weight was measured with SECA scale to the nearest 0.1 kg.
Obesity accepted above 95 percentile for age and sex
according to Turkish children (8). Blood pressure values
were evaluated as percentile according to age and it was
examined whether or not >95p (9). Oligomenorrhea was
accepted when fewer than four periods a year in the
postpostmenarcheal year and fewer than six periods a year

during the second year (10). Hepatic steatosis was accepted



according to ultrasound finding or /and mild elevated ALT
elevations (11). Hirsutismus was accepted score >10
according to Ferriman-Gallwey system (12). Premature
adrenarche was defined as to have pubic hair before 8 year-
old in girls and before 9 year-old in boys (13). Height,
weight, body mass index (BMI) and standard deviation
scores (SDS) of the patients were calculated before
treatment and at the 3rd and 6th months of treatment (14,
15). Fasting and postprandial glucose, fasting insulin, lipid
profile, thyroid functions, AST and ALT values were
recorded. ISPAD criteria were used for the diagnosis of
type 2 diabetes or impaired glucose tolerance (16). Insulin
resistance was accepted as in the prepubertal period,
HOMA-IR was 2.5 or more 4 in puberty; <0.3328 for the
Quick index and <5.6 for the insulin sensitivity index (17).
Fasting plasma total cholesterol (TC) and triglyceride (TG)
levels and low-density lipoprotein (LDL) were determined
based on age and sex> 95 percentile values (18) and
metabolic syndrome criteria were used for high density
lipoprotein (HDL) (19). Metformin dose, duration of use,
drug-related side effects (nausea, vomiting, abdominal

pain, lactic acidosis, etc.) were recorded.

Metformin treatment was initiated in 80 cases in
our clinic. 28 cases were excluded with at least one of the
exclusion criteria and 16 patients were excluded due to
incomplete file records. The data of the remaining 36 cases
were recorded, and the data of 23 patients who used the
treatment regularly were evaluated before and after the

treatment.
Statistical Analysis

Data were evaluated with SPSS 21.0 program.
Descriptive statistical method was used for the mean of
group data and chi-square test was used for comparison of
group rates. Pre and post treatment data of the group were

compared with non-parametric Wilcoxon test. Data were
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given as mean +/- SD or median, p <0.05 was considered

statistically significant.
RESULTS

The study consisted of a population of 36 patients
with 72.2% (n=26) girls and 22.8 % (n=10) boys. The mean
age was 13.8 + 1.8 years (12-17.8 years). On admission, all
of the patients had obesity and insulin resistance, and had
oligomenorrhea (n=7), hepatic steatosis (n=5), hirsutismus
(n=3), and premature adrenarche (n= 1). All patients had
normal fasting glucose normal postprandial glucose and/or

normal oral glucose tolerance test (OGTT).

In 14% of the cases, parents and/or their siblings,
39% had a history of Type 2 DM in grandparents. In two
cases (5.6%), the mother had a history of gestational
diabetes. Acanthosis nigricans was found in 50% (n= 18) of
the patients on physical examination. 72.2% of the patients
with acanthosis were girls. However, no statistical
difference was found according to gender (p> 0.05). Blood
pressure was normal in all cases. 94.4% (n= 34) of the cases
were more advanced than stage 1 puberty. Of the 14

menarche cases, 78.6% (n=11) had menstrual irregularity.

The anthropometric measurement data of the cases
before and after the treatment are shown in Table 1. The
patients' weight had decreased by an average of 3.6 kg
during the treatment. Mean weight, weight SDS, BMI, BMI
percentile and BMI SDS were improved significantly (Table
1).

Fasting insulin levels, fasting glucose/insulin ratio,
HOMA-IR index and Quick

decreasing glucose levels improved significantly in all

index values without
cases with metformin treatment (Table 1). Insulin
resistance, which was present according to at least two
parameters in all patients before treatment, showed a

significant improvement after treatment (Table 2).
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Table 1. Comparison of the characteristics of the patients before and after treatment

Pre-treatment | Post-treatment p
(n=23) (n=23)
. 2.2+0.8 1.9+ 0.9 <0.001
Weight SDS
(2.29) (1.8)
. 04+15 03+15 0.130
Height SDS
0.7) (0.50)
32.3+6.0 299+6 <0.001
BMI (kg/m?)
(31.3) (29.8)
21+04 1.8+0.6 <0.001
BMI SDS
(2.2) (1.9)
) 84.4+11.8 86.3+£8.6 0.465
Fasting glucose (mg/dL)
(87) (87)
.. ) 26.3+13.2 18.1+8.0 0.005
Fasting insulin (uIU/mL)
(22.8) (15.4)
) .. ) 39+1.6 57+25 0.004
Fasting glucose/ fasting insulin
(3.7) (5.5)
56+3.2 4.0+20 0.015
HOMA-IR
4.7) (3.4)
s 0.30 £ 0.02 0.32 £0.02 0.014
Quick index
0.3) (0.3)

Data are given as mean + SD (median). *Wilcoxon test

BMI, Body mass index

Table 2. Rate of insulin resistance

Pre-treatment | Post-treatment p*
Fasting glucose/ fasting insulin % 91.7 % 33.3 0.021
HOMA-IR % 69.4 % 39.1 0.039
Quick indeks % 91.7 % 38.9 0.039

*McNemar test

Pre and post treatment values of 14 patients with
complete lipid profile data were compared. Before
treatment, high plasma TG was found in 36% (n=5), high
TC in 14% (n=2), and LDL level above 95 percentile in 14%
(n=2); HDL level was low in 21% (n= 3). In the sixth month

of treatment, high plasma TG was found in 36% (n=>5), high
TC in 14% (n=2), and LDL levels above 95 percentile in 7%
(n= 1); HDL level was low in 28% (n= 4) cases. The
differences observed in all four parameters were not
statistically significant (p> 0.05) (Table 3).




Table 3. Lipid profile of cases
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Pre-treatment (n=14) Post-treatment (n=14) p*
125,8+66.7 122.8+73.8
TG (mg/dL) 0.777
(102.5) (90)
169.9+27.2 166.1+31
TC (mg/dL) 0.300
(162.5) (153)
99.4+21.0 96.3+23.9
LDL Chol (mg/dL) 0.232
91) (91.5)
43.9+10 45.1+8.3
HDL Chol (mg/dL) 0.683
(42.5) (43.5)

Data are given as mean + SD (median). *Wilcoxon test

TG, triglyceride; TC, total cholesterol; LDL Chol, low density lipoprotein cholesterol; HDL Chol, high density lipoprotein cholesterol.

There were no significant differences in ALT and
AST levels in the 5 patients with hepatic steatosis before
treatment (p> 0.05). There was no significant change in the
hepatic steatosis stage detected by ultrasonography before
treatment. There was no significant change in thyroid

function tests before and after treatment.

Metformin treatment was started at 500 mg/day and
the maximum dose was given as 2000mg/day with an
increase of 500 mg weekly. It was determined that 38% (n=
22) of the patients discontinued their treatment before three
months and 55% of the patients continued their treatment
for 12 months or more. No serious side effects were
observed in any of the cases. One patient who received
2x250 mg had abdominal pain and nausea; in one case,
diarrhea was observed while taking 2x1000 mg but

resolved without stopping the treatment.
DISCUSSION

The high number of female patients in the study
group was consistent with the fact that most of the patients
who presented to our clinic with obesity were female. The
reason may be that girls and their families are more
disturbed by the body perception caused by obesity and
that girls are less involved in out-of-home life and sports
activities due to sociocultural habits. Majority of the cases
had a family history of T2DM. In the literature, the presence
of T2DM in the family has been shown to correlate with
insulin resistance. In the study of Arslanian et al. (20) lower

insulin sensitivity was found in patients with T2DM in the

family by hyperinsulinemic euglycemic clamp test. In a
study conducted in adults, fasting insulin levels and
HOMA IR values were found to be higher in patients with
familial T2DM (21).

Acanthosis nigricans is a skin finding of insulin
resistance, was present in 50% of our cases. It is related
duration and severity/intensity of insulin resistance. In a
randomized controlled study on obese children and
adolescents with insulin resistance, the authors were
defined 58.9 % in study group and 52.9 % in control group
presented acanthosis nigricans (22) it has been reported in
the literature that the risk of T2DM is increased in patients
with acanthosis nigricans (23). Ice et al. (24) demonstrated
the presence of three criteria of metabolic syndrome
(insulin resistance, increased BMI, high blood pressure or

dyslipidemia) in 49% of children with acanthosis nigricans.

In our study, 34 of 36 cases were in puberty. It is
known that there is a decrease in insulin sensitivity up to
25% -50% in puberty, especially during pubertal growth
spurt (25). In a longitudinal study, Goran et al. (26) showed
a 32% decrease in insulin sensitivity in children reaching

Tanner stage 3.

The relationship between obesity and insulin
resistance with oligo-amenorrhea, polycystic ovary and
infertility is well known (27). We thought that menstrual
cycle irregularity, which was detected in 78.6% of our cases,
could be related to maturation of ovulation cycle in puberty

as well as obesity and insulin resistance.
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In our study, we found statistically significant
decrease in weight SDS, BMI and BMI SDS values after six
months of metformin treatment. The mean BMI value
decreased by 2.41 + 1.93kg/m? There are many randomized
controlled trial and meta-analysis regarding the effects of
metformin in pediatric obesity. Some of them claimed no
effect on insulin resistance and BMI (28) but many other
randomized controlled studies showing a decrease of 0.16 -
3.2 kg/m? with metformin treatment in obese children and
adolescents (29-33). The successful outcome in our study
may be related to case selection and treatment adherence.
In literature, major changes seen in BMI were reported in
the third and fourth months of treatment and the change
was less between sixth and twelfth months (30, 31). In a
long-term following study (36 months) authors claimed
lack of compliance and insufficient dose may explain the
differences in long-term effects between adolescents and
adults (34).

Recently, the growth differentiation factor-15 (GDF-
15), a member of the transforming factor beta superfamily,
has been identified as a key mediator of metformin-
induced weight loss. Metformin increases the secretion of
GDF-15, which binds exclusively to glial cell-derived
neurotrophic factor family receptor alpha-like. This gut-
brain cytokine works as a prominent player in reducing
food intake and body weight in health and disease, like

anorexia nervosa and cancer (35).

There was a significant decrease in fasting insulin
levels without decrease in fasting blood glucose levels in
our patients who received metformin treatment and a
statistically significant improvement was observed in all
three parameters evaluating insulin resistance. In other
words, insulin resistance improved in all patients with
insulin resistance according to at least two parameters prior
to treatment, in more than half of the patients after the sixth
month of treatment. In the literature, many placebo-
controlled studies have clearly demonstrated the effect of
metformin on fasting insulin levels (30). In contrast, there is
a study that does not find a significant decrease in HOMA-
IR index (31).

Triglyceride and total cholesterol levels of our

treated patients decreased slightly with treatment and

increased HDL levels, but these changes were not
statistically significant. Metformin, which is known to
inhibit lipogenesis in fat cells, may have a direct effect on
lipid profile or may be this effect associated with weight
loss. Several studies have shown that total cholesterol levels
decreased slightly with metformin treatment (30, 34-36).
Some studies showing limited or significant decrease in
triglyceride levels but they had lower quality of evidence.
In our study group, the number of patients with
dyslipidemia decreased after metformin treatment, but the
difference was not statistically significant. This may be

related to the small number of cases.

Metformin is usually well tolerated. However,
transient mild gastrointestinal adverse effects such as
nausea, vomiting, abdominal pain, flatulence, and diarrhea
are common especially during the initiation of metformin
therapy (30, 31). In our study, no serious side effects were
observed in our patients who used metformin treatment.
Metformin is well tolerated in most patients, but moderate
gastrointestinal side effects such as nausea, constipation
and abdominal pain were observed. These effects are
reported to occur between the ages of 6-12 and in the first
month of treatment (30). Cases of lactic acidosis reported in
the literature have occurred after large amounts of suicidal
intake (37). In a ten years retrospective analysis from an
intensive care unit of University of Lille, France, authors
find forty-two patients; 13 voluntary intoxication and 29
incidental overdoses (38). The incidence of Metformin-
Associated Lactic Acidosis (MALA) is rare. The estimated
rate of MALA is 2 to 9 case per 100.000 person-years (39).
The high rate of discontinuation of treatment is probably
due to these transient mild gastrointestinal side effects. We
should educate our patients more about the side effects and

can tolerate over time when starting treatment.

In conclusion, Metformin was found to be effective
in increasing insulin sensitivity by decreasing fasting
insulin levels in obese children and especially adolescents
with insulin resistance, and limited but significantly

effective in weight loss.
Limitations of the study

Metformin has no approval use for obesity in

pediatric age group without T2DM or impaired glucose



tolerance. For this

reason, the study design was

retrospective and sample size was small. Our results

should be confirmed by additional research involving more

patients in childhood.
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Arastirma Makalesi

insan gobek kordonu Wharton jolesinden
mezenkimal kok hucrelerin eldesinde izolasyon
yontemlerinin ve antioksidatif kultur kosullarinin
etkisi

THE EFFECT OF ANTIOXIDANT CULTURE CONDITIONS AND ISOLATION METHODS IN
OBTAINING MESENCHYMAL STEM CELLS FROM THE WHARTON’S JELLY OF HUMAN
UMBILICAL CORD
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Amag: Giintimiizde, insan kok hiicrelerin eldesi ve kiiltiir ortaminda
¢ogaltilmast rejeneratif tip uygulamalarmmmn ilk asamalarmndan biridir.
Terapotik amaglar igin in vitro hiicre cogaltmada, mezenkimal kok hiicreleri
(MKH)" nin muhtemelen oksidatif stresi iceren erken yaslanmaya hizla
girmeleri 6nemli bir sorundur. Klinikte tedavide en yaygm kullanilan hiicreler,
kemik iligi MKH (KI-MKH) olmakla birlikte, gobek kordonu cevresinde yer
alan Wharton jolesi MKH (WJ-MKH)" nin invaziv olmayan sekilde elde
edilebilmeleri, doku reddine yol acan proteinleri eksprese etmemeleri ve
immiinosupresif ozellikleri nedeni ile KI-MKH’ nden daha kullamsh
olabilecekleri ileri stiriilmektedir. Calismamiz ile WJ-MKH'nin eldesi ve
cogaltilmasinda  kullanmilan  izolasyon  yontemlerinin  etkinliginin
karsilastirilmas1 ve anti-oksidatif kiiltiir kosullarmin hiicre canliligi ve kok
hiicrelere 6zgii yiizey antijen ekspresyonlarmna etkisinin belirlenmesi
amaclandi.

Geregc ve Yontem: Calismaya dahil etme kriterlerine uyan toplam 17 saglkl
Tugba SAN gebeden dogum sonrasi kordon 6rnekleri alindi. Wharton jélesinden enzimatik
ve eksplant yontemi ile kok hiicreler elde edilerek, hiicre canliliklarr ve

Dokuz Eyliil Universitesi, 2 L
proliferasyon kapasiteleri karsilastirildi.

Saglik Bilimleri Enstittsu,
Sinirbilimleri Anabilim Dali, izmir, Tarkiye Bulgular: Kok hiicrelerin, osteoblastlara, kondrositlere ve adipositlere
E-posta: ttugbasan@gmail.com farklilasma kapasiteleri immunohistokimyasal olarak gosterildi. Hiicrelerin
iC https://orcid.org/0000-0003-0692-3423 ¢ogaltilmas: siirecinde CD44, CD73, CD90, CD105 yiizey antijenlerinin
dordiincii pasaja kadar anlaml degismeden eksprese edildigi saptanda.
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Antioksidan molekiiller N-asetil sistein ve askorbik asit ilavesi ile saglanan
kilttir kosullarmin hiicre canlilig ve hiicre yiizey antijen ekspresyonlari tizerine
etkisi gosterildi.

Sonug: Wharton jolesinden MKH’lerin izolasyonunda eksplant yonteminin
ylizey antijen ifadeleri anlamli degismeksizin, daha kisa zaman diliminde elde
edilen toplam hiicre sayisi nedeni ile enzimatik yonteme gore daha avantajli
oldugu sonucuna varild1.

Anahtar Sozciikler: Wharton jeli, izolasyon yontemleri, antioksidanlar,
mezenkimal kok hiicre, hiicre canlilig1

ABSTRACT

Objective: Obtaining and growing human stem cells are the first stages of
regenerative medicine applications. During cell proliferation for therapeutic
purposes, mesenchymal stem cells (MSCs) rapidly undergo premature aging,
possibly involving oxidative stress. Bone marrow MSCs (BM-MSCs) are the
most clinically used cells. It is suggested that Wharton-jelly MSCs (WJ-MSCs)
located around the umbilical cord may be more useful than BM-MSCs due to
non-invasive acquisition, lack of expression of proteins which cause tissue
rejection, and their immunosuppressive properties. It was aimed to compare the
efficiency of the isolation methods used in the reproduction of WJ-MSCs and to
determine the effect of anti-oxidative culture conditions on cell viability and
expression of cell-surface antigens.

Materials and Methods: Postnatal cord samples were obtained from 17 healthy
pregnant women who met the inclusion criteria. Stem cells were obtained from
Wharton jelly using enzymatic and explant methods and cell viability and
proliferation capacities were compared.

Results: The differentiation capacity of stem cells into osteoblasts, chondrocytes
and adipocytes was demonstrated immunohistochemically. The expression of
CD44, CD73, CD90, CD105 surface antigens remained unchanged until the
fourth passage during the proliferation process. The effect of culture conditions
achieved by addition of anti-oxidant molecules N-acetyl cysteine and ascorbic
acid on cell viability and cell surface antigen expressions were demonstrated.

Conclusion: The explant method in the isolation of MSCs from Wharton jelly
was more advantageous than the enzymatic method due to the total number of
cells obtained in a shorter time period, without significantly changing the
surface antigen expressions.

Keywords: Wharton jelly, isolation methods, antioxidants, mesenchymal stem
cells, cell viability

Kok hiicreler, uzun siire devam eden bdoliinme
yetenegine sahip ve kendini yenileyebilen hiicreler
olmalar1 ve cesitli uyarimlar aracilig: ile viicutta bulunan
farkls

farklilasabilme kapasiteleri ile diger hiicre tiplerinden

karakteristiklere sahip Ozellesmis hiicrelere
ayrilirlar (1). Embriyonik kok hiicreler pluripotent kok
hiicrelerdir, rejeneratif tip igin 6nemli bir potansiyele sahip
olmalarina ragmen embriyodan elde ediliyor olmasi ve
kotiiye  kullanilabilme ihtimali etik kaygilara yol
acmaktadir(2, 3). ilk olarak Friedenstein tarafindan kemik

iliginde belirlenen yetiskin (somatik) dokulardan koken

alan mezenkimal kok hiicreler (MKH), yiizeye tutunup
koloni olusturan iinitelere ¢ogalabilen, multipotent 6zellik
gosteren, fibroblast benzeri stromal hiicrelerdir. Belirli
kosullarda farklilagarak, osteojenik, kondrojenik, myojenik,
adipojenik ve diger hiicre tiirlerine doniigebildigi, ¢ok
sayida calismada gosterilmistir (4 - 7). MKH' in plastisite
akut

reaksiyonun olmamas1 gibi faydali &zellikleri sayesinde

yetenegi, alloreaktivite eksikligi ve advers

hiicresel tedavilerde ve rejeneratif tipta hiicre kaynagi

olarak kullanimlar1 giderek artmaktadir (8).



Gobek kordonu gevresinde yer alan Wharton jolesi
mezenkimal kok hiicreleri (WJ-MKH) nin ise doku reddine
yol agan proteinleri eksprese etmemeleri yani sira immiin
sistem baskilayici/diizenleyici fonksiyonlari, non-invaziv
kosullarda donérden elde edilmeleri ve daha az etik kayg1
sunmalar1 nedenleri ile eriskin kemik iligi mezenkimal kok
hiicre (Ki-MKH)’ lerine gore {istiin olabilecekleri ileri
stiriilmektedir (9 - 11). Wharton j6lesinden elde edilen kok
disk

dejenerasyonu gibi klinik durumlarda olumlu etkileri

hiicre transplantasyonunun intervertebral
gosterilmistir (12). Ayrica WJ- MKH'lerin dopaminerjik ve

asetilkolinerjik noronlar gibi fonksiyonel hiicrelere
farklilasmasi i¢in yontemsel ¢alismalar arastirmacilarin ilgi

odag1 olusturmustur (13 - 16).

Insan kok hiicrelerine dair rejeneratif tip

uygulamalarinin  6énemli asamalarindan Dbiri orijinal
dokudan kok hiicrelerin izolasyonu ve primer hiicre
kilttriidiir. Genel olarak izolasyon yontemleri enzimatik
yontemler ve eksplant kiiltiir yontemi olarak iki ana teknik
olarak kategorize edilmektedir. Enzimatik yontemlerde,
hiicrelerin dokudan ayrilmasi igin bir, iki veya baz
islemlerde ii¢ proteolitik enzim kullanlir; tek hiicre
stispansiyonu daha sonra hiicre proliferasyonu igin uygun
ortamda kiiltiirlenir. Eksplant ydnteminde ise enzim
kullanilmaz; orijinal doku, kiiltiir kaplarina veya siselerine
yerlestirilecek sekilde kiiciik parcalar halinde kesilir ve
kiltir doku

parcalarindan hiicreler disar1 gikmaya ve ¢cogalmaya baslar

hiicre kabina tutunmalar1 saglanan
(17). Primer kiiltiir igin dokularin ayrigmasini saglayan
teknikler, izole edilen hiicrelerin miktarini ve kalitesini
Kok  hiicre

standardizasyon igin karsilasilan baslica problemlerden

etkileyebilir. biyolojisi  calismalarinda
biri, kullanilan hiicre kiiltiir ortamlar1 ve hiicre dig1 sinyal
elde

transkripsiyonel profil farkliliklaridir (18). Diger taraftan

faktorleri nedeni ile homojen edilemeyen

terapotik amagclar igin in vitro hiicre ¢ogaltmada,
MKH'lerin hizla muhtemelen oksidatif stresi iceren erken
siiriilmektedir (19). WJ-
MKH”lerin eldesinde ve g¢ogaltilmasinda standardize ve

yaglanmaya girdikleri ileri

saglikli hiicre verim arttiric1 protokollere ihtiyag¢ vardir.

Biz bu calisma ile WJ-MKH’inin izolasyonunda
kullanilan enzimatik ve eksplant yontemlerinin kok

hiicrelerin gogaltilmas1 ve idamesi siirecinde etkinliginin
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kilttir antioksidan

molekiillerin eklenmesinin hiicrelerin ¢ogaltilmasi ve

karsilagtirilmasini, ortamina
idamesi igin gereken pasajlama siirecindeki hiicre canligy,
proliferasyonu ve kok hiicreye Ozel ylizey antijen
ifadelerine etkilerini belirlemeyi amacladik. Ayrica kendi
laboratuvar etkin ve

kosullarimizda uygulanabilir,

standardize bir protokoliin olusturulmasini hedefledik.
GEREC VE YONTEM

Bu ¢alisma igin yapilabilmesi icin Dokuz Eyliil
Universitesi  Girisimsel Olmayan Etik Kurulu’'ndan
17.11.2016 tarihli 2016/28-18 numarali karar ile onay
alinmigstir. Kok hiicre eldesi igin calismaya T.C. Saglik
Bakanligi Izmir Saglik Bilimleri Universitesi Tepecik
Egitim Ve Arastirma Hastanesi Kadin Dogum Klinigi'ne
bagvuran 18-40 yas aras1 miat (37-40 haftalik) sezeryanla
dogum yapan ve goniillii onam veren 17 gebeden alman

ornekler dahil edilmistir.
Donér Dislama Kriterleri

Cogul gebelikler, yardimcr iireme teknikleri yoluyla
elde edilen gebelikler, bilinen genetik ve yapisal anomalisi
olan fetiisler, diyabet, tiroit hastaliklar1 gibi annenin bilinen
ek hastalig1 oldugu durumlar ve siirekli ila¢ kullanimi
gerekli haller, intrauterin gelisme geriligi (fetal agirlik

<2500 gr) olan gebeler ¢alisma dis1 birakilmistir.
Gobek Kordonunun Temini

Dogumun gerceklesip bebegin dogumunu takiben
¢ocuk doktoruna verilmesinin ardindan plasenta ile
kordon arasina 3. bir klemp konularak plasenta ile birlikte
gobek kordonu uterustan alindi. Operasyon sirasinda
umbilikal kord, fetal uca yakin boliimiinden yaklasik 10-20
cm uzunlugunda kesildi. Kordonun iizerindeki kan aseptik
kosullarda silinerek birkag¢ dakika i¢inde steril, 5 g/l glukoz,
50 pg/ml gentamisin, 2.5 ug/ml amfoterisin B, 100 U/ml
penisilin, 100 upg/ml streptomisin eklenmis, +4°C de
bekletilen fosfat tamponuna (PBS) yerlestirildi. Kordonun
~2 saat i¢inde Dokuz Eyliil Universitesi Tip Fakiiltesi Tibbi
Biyokimya hiicre kiiltiirii laboratuvarina transferi saglandi
ve bekletilmeden kok hiicrelerin enzimatik ve eksplant

yontemleri ile es zamanli izolasyonuna bagland.
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Kok Hiicrelerin izolasyonu

Alinan kordonlar 6rnekleri, steril bir kabin igerisine
bir miktar soguk fosfat buffer saline (PBS) ile birlikte
yikanarak tiizerlerindeki piht1 kalintilar1 ve kan tamamen
temizlendi. Tiim kordon 6nce boyuna kesildi ve kordon
icerisindeki iki arter ve bir ven ozenle disekte edilip
Wharton jeli bolgesi ortaya cikarildi. Daha sonra asagida
detaylar1 verilen enzimatik ve eksplant yontemleri ile

mezenkimal kok hiicreler izole edildi.
Enzimatik Yontem

Calisma kapsaminda enzimatik yontem ile WJ-
MKH eldesi igin kollajenaz (ThermoFisher Scientific
17104019) ve tripsin (ThermoFisher Scientific 25300-054)
kullaruldu.
penisilin/streptomisinli PBS) i¢cinde soguk bir sekilde hiicre

enzimleri Steril tasima soliisyonu (%0,1

kaltirti  laboratuvarma transfer edilen kordonlar,
laboratuvar kogullarinda steril PBS ile birka¢ kez daha
yikanarak etrafindaki ve i¢ kismindaki fazla kandan
arindirildi. Kordon steril bistiiri yardimiyla boylamasina
disseke edilerek damarlarindan ayristirildi. Geriye kalan
jelatinéz kistm (Wharton jolesi) yaklasik 0,5 ecm® liik
parcalara ayrildiktan sonra serumsuz DMEM/F12 ile
karigtirilip 250g’de 5 dakika santrifiij edildi. Santrifiij
sonrast siipernatant ortamdan uzaklastirildiktan sonra

pellet kollagenaz enzimi ile 37°C’ de 18 saat muamele edildi.

Inkiibasyon sonras1 mukoz pellet steril PBS ile yikandiktan
sonra %2,5 tripsin ile 37°C’de 30 dakika inkiibe edildi.
Inkiibasyon bitiminde enzimli pelletlerin iizerine %10 FBS’
li DMEM/F12 biiylime
nétralizasyonu saglandi. Ardindan bu karisim tekrardan

ortami eklenerek enzimin
santriifiij edilerek olusturulan siipernatant kismi steril
kiltiir kaplarina aktarilarak doku pargalarindan enzimatik
yontemle ayristirilan hiicrelerin kiiltiir kabinin yiizeyine

tutunmalar1 ve ¢ogalmalari sagladi (8).
Eksplant Yontemi

Wharton jeli icerisinde bulunan mezenkimal doku
0,5 cm¥lik parcalara ayrilarak parcalar, petri kab1 ve/veya
altt kuyucuklu plaklara her kuyucuguna jel boliimii
ylizeyle temas edecek sekilde yerlestirildi. Parcalar
kurumamasi igin PBS igerisinde birakildi. Parcalar 30-40
dakika inkiibe edilerek ylizeye tutunmalari saglandi.
eksplantlara % 10 fotal sigir serumu (Fetal Bovine Serum;
FBS), 100 pg/ml streptomisin, 100 U/ml penisilin ve 2 mM
L-Glutamin igeren DMEM/F-12 kultur ortami eklendi.
Hiicreler %5 CO:z igeren inkubatorde 37°C’de tutularak ve
bliyiime ortami haftada iki kez yenilenerek hiicrelerin
dokudan ¢ikmasi ve c¢ogalmalar1 beklendi (Sekil 1).
Eksplantlar her giin 151tk mikroskobu yardimiyla izlenerek
hiicre ¢ikist gozlemlendi 21-23 giinden sonra hicbir sekilde
hiicre ¢ikist gozlemlenmeyen eksplantlar deney disi
birakildi (12).

Umbilikal
Arterler

Sekil 1: Gobek kordonundan eksplant yontemi ile mezenkimal kok hiicre izolasyonu Wharton jelini bulunduran fetal
bolgeye yakin alinan gobek kordonu igerisinde wharton jolesi igeren bolge, umbilikal arterler ve umbilikal ven
goriilmektedir (A), Gobek kordonundan elde edilen eksplantlar kii¢iik boyutlarda petri kabina yerlestirilerek kiiltiir

kabina tutunmalar1 saglandi (B).



Kok Hiicre Kiiltiirii ve Antioksidan Molekiil Uygulamasi

Etrafindaki alan1 dolduracak kadar hiicre ¢ikisinin
gozlemlendigi eksplantlar, akiitaz (Sigma A6964) enzimi ile
muamele edilerek, W]-MKH'leri topland1 ve 6 kuyucuklu
ve/veya 25 cm?1ik kiiltiir kaplarina pasajlanarak, %10 FBS,
100 pg/ml streptomisin, 100 U/ml penisilin ve 2 mM L-
Glutamin igeren komplet DMEM/F-12 kultur ortami ile %5
CO:zigeren inkubatorde kok hiicre idamesine devam edildi.
Her giin hiicreler inkiibatérden alinarak 1s1k mikroskobu
yardimiyla gozlemlenerek durumlar degerlendirildi.

Antioksidan 6zellikle kimyasal maddelerin hiicre
canliligi ve kok hiicre yiizey antijeni ekspresyonlarina
etkisini belirlemek icin, N-asetil sistein (NAC, Sigma
A7250), Askorbik Asit-2-Fosfat (AA-2P, Sigma 49752)
kullaruldi. Her ii¢ giinde bir yenilenmek tizere NAC (0,50-
3 mM), AA-2P (100-300 uM) konsantrasyonlarda anti-
oksidan madde (%10 FBSli
DMEM/F12) ile W]-MKH’ler 7 giin siiresince beslendi.

Konsantrasyon gruplar1 kendi iginde en az bes tekrarli

iceren taze ortamlar

caligildi.

/-- )
Adipojenik Farkhlastirma
2,1X10% WI-MKH/cm2

] %

! }
! l

Adipojenik farkhlaghrma
ortami eklenmesi

=~ ~

3 ginde bir besi ortami 3 ginde bir besi ortami
dedigtirilir ve hicreler 7-21  dedigtirlir ve hicreler 14-21
giin sonra fikse edilir.

aiin sonra fikse edilir.

! l

e o
iF Boyamas: IF Boyamas:
FABP4 Antikoru Osteokalsin

Osteojenik Farkhlasorma
4,2%X10% WI-MKH/cm?

Ostenjenik farkhlastirma
ortami eklenmesi
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Kok Hiicre Karakterizasyon Deneyleri

WJ-MKH'LERIN OSTEOJENIK, KONDROJENIK VE
ADIPOJENIK HUCRELERE FARKLILASTIRILMASI

Aragtirmalarimiz  boyunca izole edilen W]J-
MKH’lerin mezenkimal kok hiicre kriterlerini
sagladiklarini  gostermek amaciyla “Insan MKH

fonksiyonel tanimlama kiti(R&D Systems, Cat:SC006)”
kullanild1 ve WJ-MKH’ler kemik, kikirdak ve yag dokusu
hiicrelerine farklilagtirildi. Farklilastirma prosediirii igin
erken pasaj numarasinda (maksimum 3 pasaj sayis1) kiiltiir
edilen WJ-MKH’lerden 12 kuyucuklu kiiltiir plaklarinda
bulunun poli-D-lisin kapli lameller tizerine ve 15mL hacim
kapasitesine sahip falkon tiiplerine kit prosediiriinde
belirtilen hiicre sayilar1 gore ekim yapildi. Ekilen hiicreler,
%5 COz igeren inkiibatérde 37°C’de osteojenik, kondrojenik
kit
protokoliinde tanimlanan siireler ve kosullara goére inkiibe
edildi (Sekil 2).

ve adipojenik farklilasma prosediirleri igin

Konfluent W3-MKH

~

Kondrojenik Farkhlastirma

2X¥10% WI-MKH/cm?

-

Kondrojenik farklilastrma
ortami eklenmesi

J
Kondrojenik pellet 1-2
giin sonra olusur. 3
giinde bir besi ortarm
dedistirilir ve 14-21
giin sonra pelletten
krivo kesitler alimr.

THK Agrekan

Sekil 2: insan WJ-MKH fonksiyonel tanimlama protokolii
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Uygulanan protokollerin bitiminde osteojenik ve
adipojenik hiicrelere farklilagtirilan gruplara buz tizerinde
sogutulmus saf metanol ile fiksasyon islemi uygulandi.
Islem sonucunda fikse edilmis hiicrelere oil red ve alizarin
red histokimyasal boyamalar1 ve immiinofloresan boyama
yapild1. Sonuglar 151k mikroskobu ve floresan mikroskobu
kullanilarak degerlendirildi. Siispanse kiiltiir ortaminda
inkiibasyonu gergeklestirilen ve pellet formunda bulunan
kondrojenik farklilasma grubu hiicreleri ise inkiibasyon
siiresi bitiminde fikse edilip agara gomiildii. Gémiilen
pelletten kriyo kesitler alinarak alsiyan mavisi boyamast ile
histokimyasal olarak boyand1 ve 151k mikroskobu ile veriler
elde edildi.

IMMUNFLORESAN (iF) BOYAMA

Izole edilmis WJ-MKH’lerin kok hiicre kriterlerini
saglayip saglamadigini belirlemek i¢in CD44 ve CD90 kok
hiicrelere 6zgii yiizey antijenleri i¢in antikorlar kullanilarak
immiinofloresan isaretleme gergeklestirildi. CD90 birincil
antikor Abcam (ab225), CD44 birincil antikor Abcam
(ab6124), DAPI CST (8961S), Anti-fare ikincil antikoru
Jackson Immuno Research (115-095-003), Anti-tavsan
ikincil antikoru Jackson Immuno Research (111-095-003)
kullanuldi.

Oncelikle 12 kuyucuklu hiicre plaklarinin igerisine
steril 18mm ¢apinda lameller yerlestirildi. Islem sonrasinda
her kuyucuga 4x10° hiicre ekildi ve inkiibe edildi.
Inkiibasyon sonrasi fiksasyon igin -20°C’de sogutulmus
metanol kuyucuk basina 1ml olarak eklendi ve plak 30
dakika boyunca -20°C’de inkiibe edildi. Siire sonunda
soguk PBS kullanilarak yikama yapildi. Lameller temiz bir
pens yardimiyla hiicre fikse edilen yiizeyleri yukarda
kalacak sekilde kuyucuklardan alindi. Permeabilizasyon
islemi icin her lamel {izerine 80 ul %0,2'lik TritonX-100
iceren PBS eklenip 5 dakika bekletildi. PBS soliisyonu ile 3
kez yikama yapilmasinin ardindan her lamel {izerine 80 pl
%1 Bovin Serum Albumin (BSA) iceren PBS eklenerek 30
dakika bekletildi boylece bloklama islemi gergeklestirildi.
Lameller PBS kullanilarak 3 kez yikandi. Yikama isleminin
ardindan 1:100 oraninda bloklama tamponu ile diliie
edilmis CD90 ve CD44 primer antikorlari ile 2 saat boyunca

inkiibe edildi. Inkiibasyon sonrasi lameller PBS ile 3 kez

yikandi. Daha sonra primer antikorlara uygun 1:100
oraninda bloklama tamponuyla seyreltilmis sekonder
antikorlarla 1 saat boyunca karanlikta inkiibe edildi.
Inkiibasyon siiresi bitiminde lameller PBS ile 3 kez
yikandiktan sonra 6 pl DAPI boyasi damlatilmis temiz
lamlar {izerine hiicre fiksasyonu yapilmis yiizeyler DAPI
boyasiyla temas edecek sekilde yerlestirilip 1 gece boyunca
karanlikta bekletilerek kurumalar1 saglandi. Olympus
DP71 floresan mikroskobunda DP Controller ve DP
Manager programlart kullanilarak immiinofloresans
goriintiileri 10X, 20X ve 40X biiyiitmeler kullanilarak elde

edildi.
AKIS SITOMETRI ANALIZI

Akis sitometrisi deneylerinde WJ-MKH'lerin hiicre
ylizey belirteglerini degerlendirmek icin BD Accuri C6
Cytometer cihazi ve bu cihazla uyumlu BD Stemflow
Human MSC Analysis Kit (San Jose, CA, ABD) kullanild1.
Kit protokoliine gore hiicreler, bir kaziyici yardimiyla
kiltiir plaklarimin yiizeyinden kaldirildi ve hiicrelerin
peletlenmesi igin 1300 rpm'de 5 dakika santrifiijlendi.
Pelete 600 uL PBS eklendi ve yeniden siispanse edildi.
Hiicreler, kit prosediirlerine gore dort farkli CDH (CD44,
CD73, CD90 ve CD105) CD antijen antikorlar: ile
etiketlendi. CD90 FITC (Klon: 5E10), CD105 PerCP-Cy5.5
(Klon: 266), CD73 APC (Klon: AD2) ve CD44 APC (Klon
G44-26) ve CD34 APC (Klon 8G12) ile etiketlenen hiicreler
incelenmistir. Negatif kontrol olarak herhangi bir antikor
icermeyen hiicre siispansiyonu kullanildi. Inkiibasyonun
sonunda hiicreler, baglanmamuis antikorlar1 uzaklagtirmak
i¢in 1300 rpm'de 5 dakika santrifiijlendi ve siipernatantlar:
¢ikarildi ve ayni hacimde PBS eklenerek yeniden siispanse
edildi. Daha sonra, etiketli hiicreler sitometre tiiplerine
aktarildi (son hacim 500 pL olacak sekilde) ve her
numunenin CD antijen ytiizdesi, negatif kontrol ve izotip
kontroliine gore BD Accuri C6 Sitometre cihazinda

gecitlenerek analiz edildi.
HUCRE CANLILIK VE PROLIFERASYON TESTI

Antioksidan molekiillerin (NAC ve AA-2P)
hiicrelerin proliferasyon kapasiteleri tizerindeki etkisini
analiz etmek i¢in WST-1 testi (Dojindo, Cat:W201, Japonya)

kiti kullanilarak, {ireticinin Onerilerileri dogrultusunda



yapild1. Bu testler i¢in 96 kuyulu hiicre kiiltiirii kaplarma
kuyu basina 2x103 hiicre olacak sekilde ekim yapilarak
deney baslatildi. Deney siiresi bitiminde kuyucuk basina
100 pul DMEM/F12 ortamina 10 pl WST-1 probu eklenecek
sekilde hesab1
Kuyucuklara WST-1 probu eklendikten sonra kiiltiir kab1
15tk gormeyecek sekilde 37°C’de inkiibe edildi. Probun

calisma prensibi kolorimetrik absorbans dl¢iimiine dayali

oran yapilarak deney planland.

olup, inkiibasyonun birinci saatinden sonra her saat basi
(ikinci, tiglincii ve dordiincii saatlerde) 460 nm dalga
boyunda plak okuyucuda absorbans ©6l¢timii yapildi.
Sonuglar kontrol grubuna %100 denilerek, %canlilik olarak

hesapland.

NOTRAL KIRMIZI BOYAMASI (NOTRAL KIRMIZI
TUTULUM DENEYI)

WST-1 ve MITT gibi hiicre canlilik testlerine
alternatif olarak WJ-MKH’lerinin kiiltiir sartlarindaki
canlilik kapasitelerini 6lgmek amaciyla notral kirmizi
tutulum deneyi yapildi. Notral kirmizi boyast canli
hiicrelerin boyanmasinda kullanilan bir boya olup,
lizozomlarda tutularak bu hiicrelerin kirmizi graniillii bir
(20).  Farkli

konsantrasyonlarda (2, 5 ve 7 mg/ 100 ml) nétral kirmiz

goriinim  almasimi  saglamaktadir
¢ozeltisi hazirlanmis olup, WJ-MKH’leri i¢in en uygun
boya konsantrasyonunun 5 mg/100 ml oldugu saptandi. %5
FBS’ i DMEM/ F12 ortaminda son konsantrasyonu 5 mg/ml
olacak sekilde boya ¢ozeltisi hazirlanarak, 96-kuyucuklu
plakta kuyucuk basina 200 pl boya olacak sekilde hiicreler
%5 COYli 37°C'de

inkiibasyona birakildi. Inkiibasyon siiresi bitiminde PBS ile

inkiibatorde ortalama 2 saat
yikama basamagindan sonra, %4 formaldehitle fiksasyon
basamaginda hiicreler 30 dakika inkiibe edildi. Inkiibasyon
sonrasi formaldehit ortamdan uzaklastirihp, kuyucuklara
200 pl destain (etil alkol, asetik asit ve distile su igeren)
soliisyonu eklenerek, 420 nm’de plate okuyucuda

spektrofotometrik 6l¢iim yapild.
istatistiksel Analiz

Verilerin degerlendirilmesinde SPSS Windows
22.00 paket programi kullanildi. Kategorik degiskenlerin
karsilastirilmasindaki-kare testi ve gerektiginde Fisher'in
kesin ki-kare testi ve siirekli degiskenler bagimsiz

Orneklem t-testi ve Mann-Whitney U testi kullanilarak
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Siirekli
sapma ve SEM, kategorik degiskenler ise yiizde olarak

karsilagtirildu. degiskenler ortalama+standart
ifade edildi. Tiim analizlerde p<0.05 oldugunda istatistiksel
olarak anlamli kabul edildi. Hiicre kiiltiirti calismalarindan
elde edilen veriler, deney ici ve deneyler arasi en az 3-9 kez

tekrarlanarak elde edildi.
BULGULAR

WJ-MKH’lerin izolasyon Siireleri ve Proliferasyon

Hizlan

Eksplant yontemi ve enzimatik yontemile elde
WJ-MKH'lerin

karsilastirildiginda, oncelikle ters faz 1s1k mikroskobu ile

edilen proliferasyon  kapasiteleri
yaptigimiz hiicre sayimlarina gore eksplant yonteminin
proliferasyon hizinin daha yiiksek oldugu goriildii.
Eksplant yontemi ile elde edilen WJ-MKH ‘lerin iki katina
¢ikma zamanu (population doubling time; PDT) ~59+12 saat
iken, enzimatik yontem ile elde edilen hiicrelerde ise
~100+17 saati buldugu belirlendi (Sekil 3). Hiicrelerin genel
olarak proliferasyon hizinin pasaj 2 ve 3'de en yiiksek
seviyede oldugu, pasaj 3’den sonra ise, proliferasyon

hizinin azaldig1 gozlemlendi (Sekil 4).

Bu deger enzimatik yontem ile elde edilen kok
hiicreler i¢in ortalama yaklastk 830 hiicre/saat olarak
bulunmustur. Eksplant yontemi ile WJ-MKH'lerinin en
erken 6. giin, en ge¢ 21-22. giinde eksplantlardan ¢tkmaya
bagladiklar1 gozlendi. Sekil 5'de kok hiicrelerin 9-10. giinde
eksplantlardan ilk c¢ikiglarinin ters faz 1sitk mikroskobik

goriintiisti gortilmektedir.
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Sekil 3: Eksplant ve enzimatik yontem ile elde edilen W]J-
MKH sayilarinin in-vitro kiiltiir kosullarinda iki katina
¢ikma zamani (population doubling time; PDT). (Sonuglar
ortalama +SEM olarak ifade edilmistir) (p< 0,05, n=7)
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Sekil 4: Eksplant yontemi ile izole edilen WJ-MKH'lerinin
periyodik zaman araliklarinda pasajlanmasi sonucu hiicre
sayisindaki degisimler (Her saat dilimi toplam 5 adet
olacak sekilde ayr1 pasajlardaki hiicre sayilari

icermektedir)

Sekil 5: Eksplant yontemi ile elde edilen W]J-MKH'lerinin ters faz 1s1k mikroskobik goriintiisii (pasaj-0,10. Giin) 10X
biiyiitme (A) 20X biiyiitme (B) 40X biiyiitme (C) Notral kirmizi ile boyanan W]-MKH’lerinin ters faz 151k mikroskobik
goriintiisii (20X biiyiitme) (D) (Olympus Mikroskop, oklar eksplanttan hiicre ¢ikis yonlerini gostermektedir).



MKH’lerin izolasyonu ve antioksidatif kogullarin etkisi 51

WJ-MKH’larin farklilagsma kapasitesi farklilagabildigi fenotipik ve immunokimyasal boyama ile

Wharton jolesinden elde edilen kok hiicrelerin gosterilmistir (Sekil 6).

kondrojenik,  osteojenik ve adipojenik  hiicrelere

v Qs

: 4
20.0 pm B 20.0 ym C 20.0 ym

Sekil 6 A-B-C. W]-MKH'lerin insan MKH fonksiyonel tanimlama kiti prosediiriine uygun olarak kondrojenik, osteojenik
ve adipojenik farklilasma indiiksiyonu sonrasi elde edilen histokimyasal boyama goriintiileri (A: kondrojenik farklilasma
grubu (Alcian mavisi boyama); B: osteojenik farklilasma grubu (Alizarin kirmizis1 boyama); C: adipojenik farklilasma

grubu (Oil red boyama) (100X biiyiitme) Oklar farklilasmis hiicre gruplari i¢in ilgili boya tutulumlarini géstermektedir.

Sekil 6 D-E W]-MKH farklilasmasinin immiinofloresan boyama ile degerlendirilmesi. Osteojenik hiicrelerde Florokrom
etiketli osteokalsin antikorunun floresan goriintiisii (D), Adipojenik hiicrelerde Florokrom etiketli FABP4 antikorunun

Floresan 1sinlama goriintiisii (E) (20X biiyiitme, Hiicre ¢ekirdekleri DAPI kullanilarak mavi olarak gériinmektedir.)
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WJ-MKH Karakterizasyonu

MKH karakterizasyonu igin erken pasaj ve geg pasaj
hiicreleriyle farkli deney setleri kurularak olusturulan
preparatlarin floresan goriintiileri alindi. WJ-MKH’lerinde

pasaj sayist ilerledikce veya  kiiltiir  kosullari

yetersizlestikge kok hiicre Ozelliklerini kademeli olarak
kaybettikleri gozlemlendi. Diizenli bir sekilde idamesi
yapilan WJ-MKH'lerinde, MKH’lere 6zgii olan CD90 ve
CD44 gibi ylizey antijenlerinin yaptif1 floresan 1sima

varlig1 gosterilmistir (Sekil 7).

~ T

Sekil 7: WJ-MKH'lerinin karakterizasyonu i¢in elde edilen hiicre yiizey antijenlerin immunfloresans goriintiileri (A); FITC

isaretli (yesil) CD90 antikoru 1sima goriintiisii, niikleus (mavi), (B); Fikoeritrin isaretli (turuncu) CD44 antikoru i1sima

goriintiisii, niikleus (mavi), (10X’lik biiyiitme)

MKH’lere 6zgii hiicre yiizey antijen oranlar1

MKH’lere 6zgii hiicre yiizey antijen diizeyleri icin
ornek bir akis sitometri verisi Sekil 8A ve hiicre ytiizey
antijen ekspresyon oranlart Sekil 8B’de gosterilmistir.
Wharton jolesinden iki farkli yontemle izole edilen

hiicrelerin mezenkimal kok hiicrelere 6zgii CD90, CD73,

CD44 ve CD105 yiizey antijenlerini eksprese edebildikleri,
CD34 i¢in diisiik ekspresyon sergiledikleri akis sitometrik
olarak belirlenmistir. Eksplant ve enzimatik yontemi ile
elde edilen kok hiicrelerin akis sitometri ile degerlendirilen
ylizey antijenleri oranlarinda istatistiksel anlamli bir
farklilik saptanmadi (p>0,05, n=17).
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Sekil 8-A. Ornek bir akis sitometri verisi. Farklilasmamis bir WJ-MKH 6rneginde hiicrelerde CD 90; %86, CD105; %56,
CD73; %91 ve CD44; %92 oraninda eksprese edilmektedir.
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Sekil 8-B. Eksplant ve enzimatik yontem ile elde edilen kok hiicrelerin yiizey antijen ekspresyon oranlar1. Dérdiincii pasaja
kadar elde edilen tiim hiicrelerin yiizey antijen ekspresyon oranlarinin ortalamasi alinarak, sonuglar ortalama +SEM olarak

ifade edilmistir.



54 MKH’lerin izolasyonu ve antioksidatif kogullarin etkisi

WJ-MKH'lerin kiiltiire edilerek

¢ogaltilmalar1 esnasinda, pasajlamanin hiicre yiizey antijen

Ayrica

ifadelerine etkisi akis sitometri analizi ile degerlendirildi.
Sekil 9'da eksplant ve enzimatik yontem ile elde edilen
(p0), ytizey
antijenlerini ifade oranlar1 goriilmektedir. Enzimatik

hiicrelerin pasajlanmadan 6nce hiicre
yontem ile elde edilen kok hiicrelerin pasaj yapilmadan
once CD44 ve CDY0 ifade oranlarinin, eksplant yontemi ile
elde edilenlere gore daha yiiksek olma egiliminde olduklar1
gozlenmekle beraber, istatistiksel anlamli bir farklilik
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saptanmadi. CD73 ve CD 105 oranlart ise pasaj yapilmadan
once enzimatik yontem ile izole edilen hiicrelerde daha
yiiksek bulundu (p>0,05).

Her iki izolasyon yonteminde de, ilk pasajlama
isleminden sonra genel olarak hiicre ylizey antijenlerini
ifade oranlarinin azaldig1 gézlendi. Dordiincii pasaja kadar
CD105 yiizey antijeni disinda ortalama %80 ve iistii hiicre
ylizey antijenlerinin eksprese edilebildigi belirlendi (Sekil
10).

Enzimatik pO

(RTIEIE
TR

(@]
v
O
o

CD105

Sekil 9: Eksplant ve Enzimatik yontem ile elde edilen WJ-MKH'lerin pasajlama yapilmadan &nce (p0) hiicre yiizey antijeni

ifade oranlari. Sonuglar ortalama +SEM olarak ifade edilmistir (n=7).
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Sekil 10: WJ]-MKH'lerinin ¢ogaltilmasi esnasinda pasajlamanin hiicre yiizey antijen ifadelerine etkisi Eksplant yontemi

ile elde edilen W]J-MKH'lerde yiizey antijen oranlari ilk pasajlama sonrasi (p1), pasajlama yapilmadan &ncesine gore (p0)

belirgin olarak diisiik ifade edildi (*p<0,05, n=5). Dordiincii pasaja kadar CD105 yiizey antijeni disinda, diger hiicre yiizey

antijenlerinin ~% 70-80 oraninda eksprese edilebildigi belirlendi . Sonuglar ortalama +SEM olarak ifade edilmistir.



N-Asetil Sistein ve askorbik asit 2-fosfat ilavesi ile
saglanan kiiltiir kosullarinin hiicre canliligl iizerine
etkisi

Uciincii (3.) ve dordiincii (4.) pasajlama ile elde
edilen kok hiicrelerin idamesinde kiiltiir ortamina eklenen
hiicre

antioksidan molekiillerin

canlilig1 ve
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proliferasyonuna etkisi degerlendirildi. Yedi (7) giin siire
ile N asetil sistein (NAC; 0,05-0,5 mM) doz araliginda WJ-
MKH kiiltiir ortamina uygulamasinin hiicrelerin canliligi
iizerine istatistiksel anlamli bir etkisi saptanamada (p>0,05).
Diger taraftan yedi (7) giin siire ile AA-2P uygulamasi (100
uM) kok hiicre canliligint anlamli olarak artird: (p=0,017).

Hiicre canlilik oranlar1 $ekil 11 ve 12’de goriilmektedir.

0 I I I I I I

0,10mM

0,15mM 0,25mM 0,50 mM

N asetil sistein (mM)

Sekil 11. W]-MKH’ lerinde kiiltiir ortamina yedi (7) giin siire ile N-asetil sistein (NAC) uygulamasinin doza bagl hiicre
canliligina etkileri. Notral kirmizi tutulum deneyi elde edilen sonuglar (deney grubu / kontrol grubu)x100 formiilii ile

(%)canlilik olarak hesaplandi ve sonuglar ortalama+ (SEM) olarak verildi (n=17).
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Sekil 12. WJ-MKH'lerinde kiiltiir ortamina yedi (7) giin siire ile askorbik asit 2-fosfat (AA-2P) uygulamasinin doza bagh
hiicre canliligina etkileri. N6tral kirmizi tutulum deneyi elde edilen sonuglar (deney grubu / kontrol grubu)x100 formiilii

ile canlilik (%) ort+ (SEM) olarak verilmistir.(n=17) 100 uM AA-2P uygulamas1 kok hiicre canliligini anlaml olarak

artirmigtir (*p=0,017)
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Kiiltiir ortamina eklenen antioksidan molekiillerin

hiicre yiizey antijeni ifadeleri iizerine etkisi

Akis sitometri deneylerinden elde edilen verilere
gore WJ-MKH’lerde kiiltiirde hiicre yogunlugu %90'a
ulastiginda, CD90, CD73 ve C105 protein ekspresyonlar1
onemli 6l¢lide azaldigr ve daha sonra diisiik yogunluklu
pasajlama yapilmasi bu durumu geri dondiirmedigi
gozlendi. W]-MKH'lerde pasaj 4'tin {izerindeki pasajlarda
CD90, CD73 ve C105 protein ekspresyonlar1 6nemli dlclide
azaldig1 belirlendi. Bu nedenlerle pasaj 4’iin tizerindeki
hiicreler calismaya alinmadi. WJ-MKH'lerde farklilasma

ortami ile on giinliik bir inkiibasyon sonucunda CD90,

100
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KONTROL

Ylzey Antijen Ekspresyon Orani (%)

CD73 ve C105 protein ekspresyonlari onemli Ol¢iide
azalmaktadir. Bu azalma, CD105 ekspresyonunun %1’in

altina inmesine yol actig1 degerlendirildi.

NAC uygulamas: sonras1 CD 44, CD73, CD90 ve
CD105 yiizey antijenlerinde kontrol grubuna (antioksidan
uygulama yapilmayan WJ-MKH gére) istatistiksel anlamli
bir artis olmamakla birlikte ortalama ~%2-5 artma egilimi
gozlenmistir. AA-2P uygulamasi da benzer sekilde CD44,
CD73 ve CD90 istatistiksel anlamli bir artis olmamakla
birlikte CD105 yiizey antijen ifadesinde ~%25-30 oraninda,
kontrol grubuna gore istatistiksel anlaml bir artis oldugu
gozlenmistir (p<0,05) (Sekil 13).
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Sekil 13 Antioksidatif kiiltiir kosullarinin hiicre yiizey antijen ifadeleri iizerine etkisi
Erken pasaj dénemindeki (pasaj-2 ve pasaj-3) W]-MKH'lerine 0,5 mM NAC ve 100uM askorbik asit 2-fosfat (AA-2P)

uygulamas1 sonrasi yiizey antijenlerinin degisimleri (%). AA-2P uygulamasi CD105 antijen ekspresyonunu kontrol

grubuna gore belirgin olarak artirmistir (*p<0,05). Sonuglar ort+SEM olarak ifade edilmistir (n=12).

Eksplant yontemine gore izole edilip 0,5 mM NAC
uygulamasi1 yapilan pasaj-2 ve pasaj-3 W]-MKH gruplar1
kendi kontrol gruplariyla kiyaslandiginda, CD44, CD73 ve
CD90 yiizey antijenlerinin 3. pasajda 2. pasaj hiicrelerinde
gore ~%20 oraninda daha fazla bulundugu gosterilmistir.
Bunun tam tersi olarak ise CD105 yiizey antijeni orani
o6nemli 6l¢iide azalmistir. Enzimatik yontem ile izole edilip
0,5 mM NAC uygulamasi yapilan pasaj-2 ve pasaj-3 WJ-
MKH gruplari kendi kontrol gruplariyla kiyaslandiginda,
2. ve 3. pasaj hiicre gruplarinda CD105 ylizey antijeni

azalmigtir. CD105 yiizey antijeninin oran olarak en disiik

bulundugu grup 2.pasaj kontrol grubu hiicreleri olarak
gozlenmistir. Eksplant yontemine gore izole edilip100 uM
AA-2P uygulamasi yapilan pasaj-2 ve pasaj-3 WJ-MKH
gruplari kendi kontrol gruplariyla kiyaslandiginda, CD44,
CD73 ve CD90 yiizey antijenlerinin 3. pasajda 2. pasaj
hiicrelerinde gore ~%20 oraninda daha fazla bulundugu
belirlenmistir. Enzimatik yontem ile izole edilip 100 uM
AA-2P uygulamasi yapilan pasaj-2 ve pasaj-3 WJ-MKH
gruplarinin ise kendi kontrol gruplariyla kiyaslandiginda,
ylizey antijenlerinin oran olarak en fazla bulundugu
grubun, AA-2P uygulamasi yapilan 3. pasaj hiicreleri

oldugu gozlenmistir (Veriler makalede gosterilmedi).
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MKH’ler kemik iligi yani sira yag dokusu, periferal
kan gibi yetiskin dokulardan elde edilebilirler (21). MKH
karakterizasyon kriterleri olarak farklilasma
kapasitelerinin gosterilmesinin yar1 sira CD105, CD73,
CD44 ve CDY0 yiizey antijenleri icin pozitif ekspresyon ve
CD45, CD34, CD14, CD19 ve HLA-DR igin negatif
ekspresyon olmasi oOnerilmistir (22). Insan perinatal
dokularinda bulunan kok hiicreler ekstra embriyonik
multipotent mezankimal kok hiicreler (EE-MKH) olarak
tanimlanmuglardir. Bunlar; plasenta, amniyotik sivi,
amniyon, gobek kordonu kani ve gobek kordonunda yer
alabilmektedirler (23). Gobek kordonu kanindan elde
edilen MKH, hematopoetik kok hiicre gereken tedavilerde
siklikla kullamilmaktadir, ancak bu hiicrelerin klinikte
kullanilmasinda en biiyiik simirlamanin, kordondan izole
edildiklerinde baslangi¢ sayilarmin az olmasi nedeniyle,
transplantasyon igin gerekli toplam sayiya ulasmadaki

zorluk oldugu belirtilmektedir (24).

Gobek kordonundaki iki

cevresinde koruyucu gorevi olan bir doku olan Wharton

arter ve bir venin

jolesi (WJ]) iginde bulunan MKH'ler ise, embriyolojik
gelisim sirasinda aort-gonad-mezonefroz bolgesine gog
ederken kordon etrafinda kalmis olan primitif MKH’lerdir
(10)(25). Wharton jolesi ve plasentadan elde edilen
ozellik

gosterdikleri ve International Society for Cellular Therapy

hiicrelerin genotip ve fenotip olarak fetal

tarafindan yayinlanan minimal kok hiicre kriterlerini
tagidiklar: belirtilmektedir (22). Bizim ¢alismamizda insan
gobek kordonu wharton jolesinden kok hiicre elde edilmis,
bu hiicrelerin kok hiicre karakteri tasiyabildikleri, kemik,
adipoz doku ve kikirdak hiicrelerine doniisebilme
kabiliyetleri gosterilmistir. Ayrica bu hiicrelerin CD90,
CD73, CD44 ve CDI105 yiizey antijenlerini eksprese
edebildikleri, CD34 igin diisiik ekspresyon sergiledikleri

akig sitometrik olarak belirlenmistir.

Primer kiiltiir i¢in dokularin ayrismasini saglayan
teknikler, izole edilen hiicrelerin miktarini ve kalitesini
etkileyebilir. Primer kiiltiir i¢in dokularin ayrigsmasini
teknikler kadar

gelistirilmistir. Uygulanan tekniklerin &zellikleri izole

saglamada  ¢esitli glintimiize

edilen hiicrelerin miktarmi ve kalitesini etkileyebilir. Bizim
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calismamizda enzimatik yontem ve eksplant yontemi ile
primer dokudan kok hiicre izolasyonunun etkinligi
karsilastirildi. Salehinejad P.ve arkadaslarimin 2012 yilinda
gerceklestirdikleri ¢alismada insan gobek kordonundan
mezenkimal kok hiicrelerinin izolasyonu igin dort
izolasyon metodunu karsilastirmislardir (26). Calismada tig
enzimatik yontem; kollajenaz/hiyaliironidaz/tripsin,
kollajenaz/tripsin ve tripsin ve eksplant ydntemlerinin
sonuglar1 degerlendirmistir. Kok hiicreler, tiim yontemler
ile basariyla izole edilmis olmasina ragmen izolasyon
yonteminin, izole edilmis hiicrelerin hiicre sayisini ve
¢ogalma bliytik  ol¢iide  degistirdigi
gosterilmistir. Akis sitometrisi analizi CD44, CD73, CD90
ve CD105'in

gosterilirken CD34 ve

kapasitesini

tim gruplarda
CD45
gosterilmistir. Enzimatik gruplarda C-kit ekspresyonu

eksprese  edildigini

eksprese edilmedigi
eksplant grubundakinden daha yiiksek iken, Oct-4
ekspresyonu diger gruplara kiyasla kollajenaz tripsin
grubunda daha yiiksek bulunmustur. Kollajenaz/tripsin
hiicre izolasyonu yonteminin, digerlerinden daha yiiksek
bir hiicre yogunlugu sagladig1 ve bu hiicrelerin, C-kit ve
Oct-4 gibi pluripotent hiicre markorlerinin daha yiiksek bir
oranini ifade ettigi belirlenmistir. Eksplant yontemi ise
daha yiiksek bir

proliferasyon hizi ve aktivitesi ile sonuglanmistir. Deriden

diger yontemlere kiyasla hiicre
keratinosit hiicrelerinin elde edildigi bir diger ¢calismada da
primer hiicre kiiltiir kosullar1 icin eksplant yontemi,
enzimatik yonteme gore daha verimli bulunmustur (17).
Bizim c¢alismamizda da daha Onceki ¢aligmalara benzer
sekilde,

proliferasyon hizlarinin, kollejenaz/tripsin enzimlerinin

eksplant yontemi ile elde edilen hiicrelerin

kullanildig1 enzimatik yonteme gore daha yiiksek oldugu
gozlendi. Bizim calismamizda doubling time eksplant
yontemi ile elde edilen hiicrelerde ortalama ~3 giin iken,
enzimatik yontem ile elde edilen hiicrelerde bu siire
ortalama ~5 giinii bulmustur. Eksplant yontemi ile saatte
1.250 hiicre/saat, enzimatik yontem ile elde edilen kok
~830 hiicre/saat

proliferasyon hizi bulunmustur. Bu sonugclara gore, daha

hiicreler igin ise ortalama olarak
once gerceklestiren caligmalarla uyumlu olarak wharton
jolesinden kok hiicre izolasyonu i¢in, eksplant yonteminin
daha kisa zaman diliminde elde edilen toplam hiicre
sayisina gore enzimatik yonteme goére daha avantajh

oldugu diistiniildii.
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Insan umbilikal kordonu yaklagik olarak 50-60 cm
uzunlugundadir ve literatiirdeki mevcut ¢alismalar gébek
kordonunun hangi boliimii {izerinde ¢alisildigina dair bazi
bilgiler saglamistir. Gobek kordonunun {ii¢ anatomik
elde WJ-KMH'leri

karsilastirmiglardir. Maternal ve fetal segmentlerden izole

segmentinden edilen
edilen WJ-MKH'lerin, daha fazla canlilik sergiledigini ve
orta segmentten alinan hiicrelere kiyasla daha yiiksek
proliferasyon oranina sahip oldugunu gostermislerdir (27).
Bu calismada immiinofenotipleme, her ii¢ segmentten
tiiretilen WJ-MKH'lerin, MKH isaretleyicileri CD105,
CD73, CD90, CD44, CD13 ve CD29'un yani sira HLA-ABC
ve HLA-DR'yi
isaretleyiciler CD14, CD34 ve CD45 i¢in negatif oldugunu

ifade ettigini, ancak hematopoietik

ortaya ¢ikarmustir. Aymi zamanda bu c¢alismada
gerceklestirilen embriyonik belirteglerin analizi, her {ig
bolimiin Nanog ve 3/4lU gosterdigini, ancak sadece
maternal ve fetal segmentlerin SSEA 4 ve TRA-1601 ifade
ettigini gostermistir. Her {i¢ segmentten alinan hiicreler,
diger iki segmente kiyasla ¢ok daha diisiik farklilasma
potansiyeli gosteren orta segmentler ile kondrojenik,
osteojenik ve adipojenik soylara farklilagsabilmistir. Bizim
calismamizda

gobek kordonunun fetal segmentleri

kullanmilmigtir

MKH’ler, biiyiime ortamina yanit olarak dinamik
olarak degisebilir ve izolasyon yontemi ve ¢ogatilmalar:
esnasinda biyolojik islevleri degisikliklere ugrayabilir
(28)(29). Calismamizda hiicrelerin gogaltilmasi siirecinde
CD44, CD73, CD90, CD105 yiizey antijen ifadelerinin
dordiincii pasaja kadar anlaml degismedigi akis sitometrik
Mezenkimal kok hiicrelerde CD73
ifadesinin, elde edildigi dokuya ve kiiltiir kosullarina gore

olarak belirlendi.

degisebildigi ve anti-enflamatuar aktivitesi yoluyla onarict
ozellikleri belirleyebilecegi ileri siiriilmiistiir. Perikardiyal
yag dokusundan tiiretilen MKH'lerinin CD73'tin heterojen
CD73
MKH'erin anti-enflamatuar aktivite yoluyla kardiyak
destekledigi (30).
calismamizda pasajlama oncesi enzimatik yontemle elde
edilen MKH’lerde CD73 ekspresyonu akis sitometrik
olarak daha yiiksek bulundu. Bununla birlikte MKH ‘lerin
¢ogaltilmas1 sirasinda 4. pasaja kadar CD73 ifadesinde

ekspresyonu gosterilmis, ile zenginlestirilmis

onarimi gosterilmistir Bizim

pasaj gruplari arasinda anlamli bir farklilik gdzlenmedi.

Terapotik amaglar icin in vitro hiicre ¢ogaltmada,
MKH'lerin hizla muhtemelen oksidatif stresi iceren erken
yaslanmaya girdikleri ileri stiriilmektedir (19). NAC ve AA
eksojen ve non-enzimatik antioksidanlar olup, kemik
eliginden ve yag dokusundan elde edilen mezenkimal kok
hiicrelerin ¢ogaltilmalar1 {izerine etkileri ¢alisilmistir
(31)(32)(33). Bizim c¢alismamizda anti-oksidatif 6zellikleri
bilinen NAC ve AA’nin fosfatl: tiirevi AA-2P hiicre kiiltiir
ortamina eklenmis ve hiicre proliferasyonuna etkisi
degerlendirilmistir. Yedi (7) giin siire ile hiicre kiltiir
AA-2P (100uM)
proliferasyonunu belirgin olarak artirmistir (p<0,05).
Ayrica CD44, CD73 ve CD90 hiicre ylizey antijen
oranlarinda istatistiksel anlamli bir artis olmamakla
birlikte, CD105 yiizey
ifadesinde ~%25-30 oraninda, kontrol grubuna gore

ortamina ilavesinin hiicre

AA-2P uygulamasi antijen
istatistiksel anlamli bir artis oldugu goézlenmistir (p<0,05).
Yedi (7)
proliferasyonunu artirma egilimi gostermekle beraber,
WJ-MKH'lere

istatistiksel anlamli bir artig elde edilememistir.

gin siire ile NAC uygulamasi, hiicre

NAC uygulamas: yapilmayan gore

Sonug olarak bu calisma ile wharton jolelesinden
enzimatik ve eksplant yontemi ile kok hiicreler elde
edilerek, hiicre proliferasyon kapasiteleri karsilagtirildi.
Wharton jolesinden kok hiicre izolasyonu igin, eksplant
yonteminin yiizey antijen ifadeleri anlamli degismeksizin
daha kisa zaman diliminde elde edilen toplam hiicre
sayisina gore enzimatik yonteme gore daha avantajli
oldugu diistiniildii. Diger taraftan anti oksidan bir molekiil
olan AA-2P ilavesi ile saglanan kiiltiir kosullarmin kok

hiicre canliligini artirdig1 gosterildi.
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Periampuller boélge tlmorlerinde laparoskopi
yardimli pankreatikoduodenektomi

LAPAROSCOPIC ASSISTED PANCREATICODUODENECTOMY IN PERIAMPULLARY TUMORS
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oz

Amag: Teknolojideki gelismeler dogrultusunda, morbidite oranlarint azaltmak
amaciyla pankreas cerrahisinde de minimal invaziv girisimlerin sayis1 giderek
artmaktadir. Bu calismada, klinigimizde periampuller bolge ttimorlerinde
laparoskopi yardimli pankreatikoduodenektomi uyguladigimiz hastalarin
sonuclarini paylasmay1 amacladik.

Gereg ve Yontem: Nisan 2014 ile Agustos 2020 yillar1 arasinda periampuller
bolge ttimorii nedeniyle laparoskopi yardimli pankreatikoduodenektomi
uygulanan hastalarin demografik ve klinik ozellikleri, ameliyat verileri,
postoperatif sonuglar1 ve patolojik verileri retrospektif olarak incelendi.

Bulgular: Calismaya dahil edilen 30 hastanin 12’si (%40) kadin, 18’1 (%60)
erkek, ortalama yaslari 64 + 14 idi. Bes (%13,3) hastada acik yonteme gecildi.
Ortalama ameliyat stiresi 378 + 72 dakika ve ortalama hastanede kalis stiresi ise
10 £ 4 gtindui. Postoperatif donemde, 7 (%23,3) hastada minor komplikasyon, 4
(%13,3) hastada ise major komplikasyon saptandi. Major komplikasyonlar; 3
hastada grade B pankreatik fistiil ve 1 hastada ise karin ici apse idi. Hastalarin
patolojik tanilari; 20’sinde (%66,7) adenokarsinom, 6’sinda (%20) intrapapiller
miisinz neoplazm, 2'sinde (%6,6) solid psodopapiller neoplazm, 1'inde (%3,3)
noroendokrin timor ve 1'inde (%3,3) ise gastrointestinal stromal tiimor idi.
Ortalama cikarilan lenf nodu sayis116,5 £ 8,2 idi.

Sonug: Laparoskopi yardiml pankreatikoduodenektomi, lokal
komplikasyonlar1 ve morbiditeyi azaltmasi, hastanede kalis stiresini kisaltmasi
gibi minimal invaziv girisimlerin sagladig1 avantajlar nedeniyle uygulanabilir
bir yontemdir. Ancak laparoskopi yardimli pankreatikoduodenektomi icin,
uygun hasta secimi ile birlikte bu islemin laparoskopi konusunda tecriibeli
ekipler tarafindan uygulanmasi gerektigi kanaatindeyiz.

Anahtar Sozciikler: Laparoskopi, periampuller tiumor,
Serkan ZENGER pankreatikoduodenektomi, komplikasyon
VKV Amerlkap H.a.sfz.an.esu o ABSTRACT
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E-posta: serkanzen@hotmail.com Objective: In line with the developments in technology, the number of

minimally invasive procedures in pancreatic surgery is increasing gradually in
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patients who underwent laparoscopic assisted pancreaticoduodenectomy for
periampullary tumors in our clinic.

Materials and Methods: Data of the patients who underwent laparoscopic
assisted pancreaticoduodenectomy for periampullary tumor between April
2014 and August 2020 were retrospectively analyzed. Demographic and
clinical characteristics, surgical outcomes, postoperative results and
pathological data of the patients were presented.

Results: Of the 30 patients, 12 (40%) were female, 18 (60%) were male, and
the mean age was 64+14. Laparoscopy was converted to open technique in
five (13.3%) patients. The mean operative time was 378 + 72 minutes and the
mean length of hospital stay was 10 + 4 days. In postoperative period, seven
(23.3%) patients had minor complications and four (13.3%) patients had major
complications. Major complications were grade B pancreatic fistula in three
patients and intraabdominal abscess in one patient. Pathological diagnosis of
patients were adenocarcinoma in 20 (66.7%) patients, intrapapillary
mucinous neoplasm in 6 (20%) patients, solid pseudopapillary neoplasm in 2
(6.6%) patients, neuroendocrine tumor in 1 (3.3%) patient and gastrointestinal
stromal tumor in 1 (3.3%) patient. The mean number of harvested lymph
nodes was 16.5 + 8.2.

Conclusion: Laparoscopic assisted pancreaticoduodenectomy is a feasible
method due to the advantages of minimally invasive procedures such as
reducing local complications, morbidity, and length of hospital stay.
However, we believe that laparoscopic assisted pancreaticoduodenectomy
should be performed by teams experienced in laparoscopy in selected
patients.

Keywords: Laparoscopy, periampullary tumor, pancreaticoduodenectomy,
complication

Periampuller bolge tiimorlerinde tek etkin tedavi
yontemi  pankreatikoduodenektomidir (PD). Ancak
pankreasin anatomik yerlesimi ve oOnemli yapilara
komsulugu nedeniyle PD’ler morbidite ve mortalite
oranlar1  yiiksek olan girisimlerdir. Laparoskopik
pankreatikoduodenektomi (LPD) prosediiriiniin 1994
yilinda Gagner ve Pomp (1) tarafindan bildirilmesinden
sonraki ilk on yil boyunca, prosediir zor bir gelisim
siirecinden ge¢mistir (2, 3). Son zamanlarda, teknolojideki
ilerlemeler ve laparoskopik tekniklerin daha da
gelismesiyle birlikte, cerrahlar arasinda LPD konusuna ilgi
de giderek artmaktadir (4-7).

Hasta sayilarindaki artis ve edinilen tecriibenin
ameliyat ve sonrasindaki sonuglarla 6nemli dlciide iligkili
oldugu iyi bilinmektedir (8). Literatiirde, LPD’nin agik
pankreatikoduodenektomiye (APD) kiyasla daha az agri,
daha hizli iyilesme ve daha kisa hastanede kalis siireleri
olusturdugunu, bununla birlikte onkolojik agidan iki grup

arasinda benzer sonuglar elde edildigini belirten bircok

calisma yapilmistir (9-11). LPD yodntemi ile yapilan
¢alismalarda major komplikasyon oraninin % 4 - 12, mindr
komplikasyon oraninin ise % 30 - 40 arasinda degistigi
bildirilmistir (12-14). Buna karsin, Dokmak ve ark.lar1 (15)
LPD yonteminin siddetli pankreatik fistiil oranini arttirarak
yliksek morbiditeye neden oldugunu belirtmis ve
calismalarinda majér komplikasyon oraninin %28

oldugunu bildirmiglerdir.

Pankreas cerrahisinde total laparoskopik PD,
laparoskopi yardimli PD, laparoskopi yardimli robotik PD
ve total robotik PD gibi minimal invaziv cerrahi yontemler
tanimlanmustir (16). Klinigimizde, laparoskopik diseksiyon
ve eksizyon sonrasinda kiicitk bir kesi ile agik
rekonstriiksiyonlardan  olusan laparoskopi yardimh
pankreatikoduodenektomi (LYPD)
kullanmaktayiz. ~ LYPD

karsilastirildiginda daha hassas mobilizasyon ve

teknigini

yonteminde, APD ile

diseksiyon saglanmasi, total LPD yontemi ile

kiyaslandiginda ise daha giivenli rekonstriiksiyon ve



hemostaz saglanmasi gibi potansiyel avantajlar oldugu
belirtilmigtir (17).

Bu caligmadaki amacimiz, klinigimizde
periampuller boélge tiimorleri nedeniyle laparoskopi
yardiml pankreatikoduodenektomi uyguladigimiz
hastalarin  verilerini paylasarak teknigin etkinligini
degerlendirmektir.

GEREC VE YONTEM
Calisma protokolii

Nisan 2014 ile Agustos 2020 tarihleri arasinda,

Amerikan Hastanesi Genel Cerrahi Klinigi'nde,
periampuller bolge tiimorleri nedeniyle pankreas cerrahisi
uygulanan hastalarin verileri retrospektif olarak incelendi.
Laparoskopi yardiml pankreatikoduodenektomi
uygulanan hastalar ¢alismaya dahil edildi. A¢itk yontemle
pankreatikoduodenektomi yapilan hastalar ve es zamanl
ek organ cerrahisi uygulanan hastalar c¢alisma dis1
birakildi. Dislanma kriterleri sonrast calismaya 30 hasta
dahil edildi. Calismamiz icin Ko¢ Universitesi Etik Kurul
Komitesi'nden etik kurul onay1 alindi (Onay numarast:
2020.449.1RB1.164) ve ¢alisma Helsinki Bildirgesi ilkelerine
uygun olarak yiiriitiildii. Tiim hastalardan ameliyat igin

yazilt onam alindi.

Hastalarin demografik ve klinik 6zellikleri, ameliyat

verileri, postoperatif sonuglar1 ve patolojik verileri
incelendi. Demografik ve klinik ozellikler; yas, cinsiyet,
ASA (American Society of Anesthesiologists) skoru, viicut
kitle indeksi (VKI), preoperatif tiimor lokasyonlari olarak,
ameliyat verileri; ameliyat siiresi ve agiga gecilme oranlari
olarak, postoperatif sonuglar; hastanede kalis siiresi,
komplikasyon durumu, perkiitan drenaj gereksinimi ve
tekrar yatis durumu olarak ve patolojik veriler ise; patolojik
tanilar, ortalama c¢ikarilan lenf nodu sayilari olarak

degerlendirildi.

Postoperatif sonuglar; ameliyat sonrasi 30 giin
icinde olan mortalite, morbidite, yara yeri enfeksiyonu ve
pankreas cerrahisine 6zgii Uluslararas1 Pankreas Calisma
Grubu'nun tanimladig1 sekilde postoperatif pankreatik
fistiil

komplikasyonlar retrospektif olarak kaydedildi (18, 19).

(POPF) veya gecikmis mide bosalmas1 gibi

POPF; radyolojik veya cerrahi ile yerlestirilmis olan bir
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drenden o6lgiilen amilaz degerinin normal iist smnirin 3
katindan fazla olmasi durumu olarak tanimlandi. Eger
POPF durumu 3 haftadan kisa siirerse ‘Biyokimyasal
kagak’, 3 haftadan uzun siirer ve/veya endoskopik ya da
perkiitan yontemle drenin yerinin degistirilmesi gerekirse
‘Grade B  POPF

komplikasyonlar; Clavien-Dindo siniflamasina gore I. ve II.

olarak tanimlanda. Minor
derece, major komplikasyonlar ise; III., IV. ve V. derece
(20).

enfeksiyonu, insizyondan piiriilan akinti olmasi veya

komplikasyonlar olarak tanimlandi Yara yeri
insizyon altindan aseptik olarak alinan sivi veya doku
kiiltirtiiniin  pozitif sonuglanmasi olarak tanimlandi.
Ameliyat siiresi, ilk insizyondan cilt siitiirii bitinceye kadar
olan siire olarak ve hastanede kalis siiresi ise ameliyat
olunan giinden taburcu olunan giine kadar gegen siire

olarak tanimlanda.

Ameliyat 6ncesi degerlendirmede, tiim hastalara

kontrastli abdominal bilgisayarli tomografi veya
abdominal manyetik rezonans goriintiileme uygulandi.
Ameliyatlar tek merkezde ayni cerrah tarafindan yapildi.
Ameliyat teknigine (laparoskopik veya acik) cerrahin
preoperatif degerlendirmesi sonucunda karar verildi.
VKI’si <30 olan,

bulunmayan ve preoperatif donemde damar invazyonu net

gecirilmis actk karin ameliyati
olarak tespit edilmemis hastalarda ilk planda laparoskopik
cerrahi diisiiniildii. Ayrica pankreas basinda yerlesim
gosteren solid psddopapiller neoplazm, noéroendokrin
tiimor (NET) veya gastrointestinal stromal tiimor (GIST)
olgularindaki lezyonlarin ana pankreatik kanaldan
ayrilamayacagi tespit edildiginde de PD planlandi.
Ameliyat piyesleri, hepatobiliyer patoloji konusunda
ekibi

degerlendirildi. Kanser tanis1 konan hastalarda evreleme

deneyimli olan aym patoloji tarafindan
Amerikan Kanser Komitesi (AJCC) evreleme sistemine

gore yapilmistir (21).
Cerrahi teknik

Tiim hastalara rutin olarak ven6z tromboembolizm
profilaksisi ve cilt insizyonundan 30 dakika Once
profilaktik intravendz antibiyotik uygulandi. Nazogastrik
tiip ve idrar kateteri rutin olarak yerlestirildi. Hastalar
supin pozisyonunda ve bacaklar1 agik olacak sekilde

ameliyat pozisyonuna alindi. Ameliyat1 gerceklestirecek
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cerrah hastanin bacak arasinda yer alirken, kameray1 ve
yardimcr aletleri kullanacak yardimei cerrah ise hastanin

sag kisminda pozisyon ald.

Gobek hizasindan 1 adet 10 mm’lik trokar ve
kamera yerlestirildi. Ardindan gobegin sag lateral kismi
orta aksiller hat hizasindan 1 adet 12 mm’lik, sol lateral
kismi orta aksiller hat hizasindan ve sag {ist kadrandan da
1’er adet 5 mm’lik trokarlar yerlestirildi. Karin iginde
yapilan detayli eksplorasyon sonrasi gastrokolik ligaman
ultrasonik cihaz kullanilarak acildi ve bursa omentalise
girildi. Sag gastroepiploik damarlar ligate edildikten sonra
hepatik fleksura ve sag kolon serbestlestirildi. Duodenum
Kocher

sonra,

ve pankreas Dbasi manevrast  yapilarak

serbestlestirildikten endoskopik lineer
kesici/kapatict kullanilarak pilor koruyucu cerrahide
duodenum pilorun 4-5 cm distalinden kesildi, tiimor
invazyon siiphesi veya yapisikliklardan dolay1 pilorun
korunamadigi durumlarda ise mide antrum hizasindan
kesildi. Mide, sol iist karin bolgesine yerlestirilerek
pankreas basi ¢evresinde daha iyi cerrahi goriis saglandi.
Kolesistektomi yapilds, ana safra kanali kliplenerek kesildi.
Hepatik arter doniilerek askiya alindi, gastroduodenal
arter cift kliplendi ve kesildi, suprapankreatik ve hepatik
arter lenf diigiimii diseksiyonu yapildi. Treitz ligamani
ortaya konuldu, duodenum iiglincii ve dordiincii kisim
serbestlestirildi. Proksimal jejunum kismi laparoskopik bir
zimbalama cihazi kullanlarak kesildi. Proksimal jejunum
sag iist kadrana alindi. Pankreas ile superior mezenterik
ven ve portal ven arasindaki baglantilar kesildi ve pankreas
doniilerek askiya alindi. Daha sonra pankreas parenkimi
ultrasonik makasla transekte edildi ve pankreas basi
duodenum ile birlikte superior mezenterik ven ve superior
mezenterik arterden tlimiiyle diseke edildi. Piyes safra
kesesi ile birlikte en-blok olacak sekilde orta hattan yapilan
5-6 cm’lik kesiden karin disina alindi. Ayni kesiden
sirastyla  transmezokolik ~ ug¢-yan  duktomukozal
pankreatikojejunostomi, hepatikojejunostomi ve antekolik
cift kat
gastrojejunostomi yapildi. Ardindan biliyer ve pankreatik

adet

{izerinden duodenojejunostomi veya

anastomozlarin  ¢evresine  iki aspiratif ~dren

yerlestirildi.

Postoperatif Takip

Ameliyat sonrasi altinci saatte su baslandi, tolere
eden hastalara postoperatif birinci giin sulu gida baslands,
bagirsak hareketlerinin durumuna gore diyetisyen
esliginde kalori ihtiyac1 da g6z 6niinde bulundurularak her
giin gida alimi kademeli olarak arttirildi. Dren amilazi,
dren igerigi ve miktarina gore genellikle postoperatif 4.
veya 5. giinde bakildi. POPF saptanan hastalarda dren
miktari giinlitk 5 ml'nin altina indigi zaman dren ¢ekildi ve

hastalar yakin takip altina alindi.

Kanser tanisi tespit edilen hastalar tibbi onkoloji
boliimii tarafindan National
Network (NCCN) kilavuzuna gore takip edilmektedir. Tk
iki y1l her 3-6 ayda bir klinik muayene, CA 19-9 bakilmasi

ve gerekli

Comprehensive Cancer

durumlarda tomografi ile goriintiilleme
yapilmas1 onerilir. ki yildan sonra bu degerlendirmelerin

yillik yapilmasi 6nerilir.
istatistiksel Analizler

Istatistiksel analizler SPSS 24.0 siiriimii kullanilarak
gerceklestirildi. Siirekli degiskenler ortalama + standart
sapma, kategorik degiskenler ise say1 (%) seklinde ifade
edildi. Hastanede yatis siirelerini komplikasyon olusma
durumuna gore karsilastirirken independent samples t test
kullanildi. Tiim analizler i¢in p degerinin 0,05'in altinda

oldugu durumlar anlaml: olarak kabul edildi.
BULGULAR

PD ameliyat1 yaptigimiz 89 hasta analiz edildi,
diglanma kriterleri sonrasi ¢alismaya dahil edilen 30
hastanin 12’si (%40) kadin, 18’1 (%60) erkek idi. Hastalarin
ortalama yagi 64 + 14 ve ortalama VKI’si 25.7 + 3.9 idi.
Preoperatif degerlendirmede; 8 (%26,7) hasta ASA I, 12
(%40) hasta ASA II, 8 (%26,7) hasta ASA III ve 2 (%6,6)
hasta ASA IV idi (Tablo 1). Tiimér yerlesimi 17 (%56,6)
hastada pankreas basinda, 9'unda (%30) ampulla vateride,
3’tinde (%10) duodenumda ve 1’inde (%3,3) ise koledokta
idi.



Tablo 1. Laparoskopi yardimli pankreatikoduodenektomi

hastalarinin demografik 6zellikleri

n (%)

Cinsiyet

Kadin 12 (40)

Erkek 18 (60)
Yas, yil * 64 +14
VKI, kg/m? * 25,7 +3,9
ASA

I 8(26,7)

I 12 (40)

II1 8(26,7)

v 2 (6,6)

* ortalama + standart sapma; VKI, viicut kitle indeksi; ASA,

American Society of Anesthesiologists

Bes (%16,6) hastada isleme laparoskopik devam
edilemedi ve agiga gecildi. Bu hastalarda agiga gegilme
nedenleri; 3'tinde damar invazyonu olmast ve 2’sinde ise
ileri derecede yapigiklik nedeniyle anatominin net olarak
ortaya konamamasiydi. 27 (%90) olguya pilor koruyucu
LPD ve 3 (%10) olguya ise klasik LPD uyguland1. Ortalama
ameliyat siiresi 378 + 72 dakika ve ortalama hastanede kalis
siiresi ise 10 + 4 giindii. Clavien-Dindo siniflamasina gore 7
(%23,3) hastada minér komplikasyon, 4 (%13,3) hastada ise
major komplikasyon saptandi. Mindr komplikasyonlar; 4
hastada yara yeri enfeksiyonu, 2 hastada gecikmis mide
safra fistilii idi.

komplikasyonlar ise; 3 hastada grade B POPF, ve 1 hastada

bosalmasi, 1 hastada ise Maijor
ise karm ici apse idi. Grade B POPF gelisen 3 hastaya
perkiitan drenaj uygulandi, dren takibi yapild: ve ek bir
problem olmadi. Ayrica biyokimyasal kagak saptanan 2
hasta da sorunsuz sekilde takip edildi. Postoperatif
dénemde major komplikasyon gelisen 4 (%13,3) hastaya

perkiitan drenaj uyguland

yatig
gelismeyen hastalara gore istatistiksel olarak anlaml

Komplikasyon gelisen

hastalarda  hastanede siiresi ~ komplikasyon
derecede daha uzun idi (13 + 4 giin vs 7 + 2 giin, p=0.001).
Major komplikasyon gelisen hastalarda hastanede yatis
siiresi mindr komplikasyon gelisenlere gore daha uzundu

ancak bu fark istatistiksel olarak anlaml1 degildi (15 + 4 giin
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vs 12 + 3 giin, p=0.13). Postoperatif 30 giinliik takipte
mortalite saptanmadi. Taburcu olduktan sonra 4 (%13,3)
hasta tekrar yatirilarak takip edildi (Tablo 2).

Tablo 2. Laparoskopi yardimli pankreatikoduodenektomi

hastalarinin cerrahi verileri ve postoperatif sonuglari

n (%)

Tiimér lokasyonu

Pankreas basi 17 (56,6)

Ampulla vateri 9 (30)

Duodenum 3 (10)

Koledok 1(3,3)
Ameliyat siiresi, dakika* 378 £72
Aqi8a gecilen hasta sayis1 5 (16,6)

Damar invazyonu 3 (10)

Anatominin net ortaya 2 (6,6)
konamamast
Komplikasyon

Minor (Clavien-Dindo I/II) 7 (23,3)

Major (Clavien-Dindo III/IV/V) 4 (13,3)
Hastanede kalis stiresi, glin* 10+4
Perkiitan drenaj 4 (13,3)
Tekrar yatig 4 (13,3)

* ortalama + standart sapma

Patolojik tani agisindan degerlendirildiginde, 20
(%66,7) hastada (%20) hastada
intrapapiller miisindz neoplazi (IPMN), 2 (%6,6) hastada

adenokarsinom, 6

solid psodopapiller neoplazm, 1 (%3,3) hastada NET ve 1
(%3,3) hastada ise GIST saptandi. Adenokarsinom tanist
konan 3 (%15) hasta evre I, 15 (%75) hasta evre 2, 2 (%10)
hasta ise evre 3 idi. Adenokarsinom tarnusi konan 20
hastanin 16’sinda RO rezeksiyon saglandi, 4 hastada ise
retroperitoneal sinirin pozitif oldugu (R1 rezeksiyon) tespit
edildi. Ortalama ¢ikarilan lenf nodu sayis1 16,5 + 8,2 idi
(Tablo 3).
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Tablo 3. Laparoskopi yardimli pankreatikoduodenektomi

hastalarinin patolojik verileri

n (%)
Patolojik tani
Adenokarsinom 20 (66,7)
IPMN 6 (20)
Solid psodopapiller neoplazi 2 (6,6)
NET 1(3,3)
GIST 1(3,3)
Cikarilan lenf nodu sayis1* 16,5+ 8,2

IPMN, intrapapiller miisin6z neoplazi; NET, néroendokrin
timér; GIST, gastrointestinal stromal tiimor;

* ortalama + standart sapma

TARTISMA

Bu calismada periampuller bdlge tiimorleri
nedeniyle laparoskopi yardimli pankreatikoduodenektomi
uyguladigimiz 30 hastamizin sonuglarini  paylastik.
Calismamizda, kendi serimizdeki 30 giinlitk tatmin edici
perioperatif mortalite ve morbidite sonuglarimi bildirdik.
Bu  veriler dogrultusunda, periampuller  bolge
tiimorlerinde LYPD'nin de akilda tutulmasi gereken bir

ameliyat teknigi olabilecegini diisiinmekteyiz.

LPD teknigi tanimlandiktan sonra yapilan ilk
¢alismalarin sonuglarinda, bu teknikte ameliyat siirelerinin
uzun olmasi ve morbiditenin fazla tespit edilmesi
nedeniyle PD islemi i¢in laparoskopinin avantajli olmadigt
belirtilmisti (1, 22). Ancak yillar iginde teknolojideki
gelismelerin ve cerrahi tecriibenin artmasi ile birlikte
LPD’nin uygulanma oran: ve popiilaritesi de artmustir (4, 5,
7).

Periampuller bélge tiimorlerinin minimal invaziv
total
laparoskopi yardimli PD, laparoskopi yardimli robotik PD

cerrahi uygulamalarinda laparoskopik  PD,
ve total robotik PD gibi farkli yontemler uygulanabilir (16).
Kamarajah ve arklarinin (16) yaptig1 meta-analizde,
farkliliklar

bulunsa da, hem laparoskopik hem de robotik yaklasimlar

minimal invaziv teknikler arasinda bazi

sayesinde, onkolojik sonuglardan 6diin vermeden, cerrahi

alan enfeksiyonlar1 ve pulmoner komplikasyonlar
azaltarak daha kisa hastanede kalis siiresi elde edilebildigi
bildirilmistir. Yapilan bazi ¢alismalarda, APD'ye kiyasla
daha hassas mobilizasyon ve diseksiyon ve total LPD'ye
kiyasla daha giivenli rekonstriiksiyon ve hemostazi
icermesi ve daha sorunsuz bir postoperatif iyilesmeye yol
agmast nedeniyle LYPD gibi hibrit bir yontemin daha
uygun olabilecegi belirtilmistir (17, 23, 24). Biz de
klinigimizde laparoskopik diseksiyon ve eksizyon
sonrasinda kiiciik bir kesi ile acik rekonstriiksiyon olan

LYPD teknigini kullanmaktay1z.

Son yillarda, LPD'nin kisa ve uzun dénem sonuglari
agisindan APD’den farkli olmadigmi bildiren birgok
¢alisma yaymlanmstir (6, 25, 26). LPD ile APD’nin
karsilastirildign  az randomize  kontrollii
calismalardan biri olan PADULAP calismasinda, LPD’de
daha kisa hastanede kalis stiresi (13,5 vs 17 giin, P=0,024),
daha uzun ameliyat siiresi (486 vs 365 dakika, P=0,0001) ve

agiga gecme oraminin ise %23.5 oldugu bildirilmistir (6).

sayida

Aym calismada major komplikasyonlarin da LPD
grubunda istatistiksel olarak anlamli derecede diisiik
oldugu bildirilmistir (6). Periampuller kanserlerde, LPD ile
APD'nin kiyaslandigr diger énemli randomize kontrollii
PLOT ¢alismasinda ise LPD grubunda hastanede kalis
siiresinin daha kisa (7 vs 13 giin, P=0,001), ameliyat
siiresinin daha uzun oldugu, postoperatif komplikasyonlar
(gecikmis mide bosalmasi, pankreatik fistiil, kanama gibi),
¢ikarilan lenf nodu sayist ve RO rezeksiyon oraninin ise
APD grubu ile benzer oldugu raporlanmistir (25). Klinik
pratigimizde ameliyat teknigini belirlemeden 6nce mutlaka
goriintiileme yontemleri ile degerlendirme yapilmaktadir.
Rezeksiyon gerektirecek net damar invazyonu veya ileri
derecede yapisiklik oldugu tespit edilen hastalarda acik
cerrahi 6n planda tercih edilmektedir. Ancak radyolojik
degerlendirmelere ragmen bazi hastalarda ameliyat
esnasinda ek damar invazyonlari, yapisik oldugu bilinen
damarin serbestlestirilememesi ya da yapisikliklardan
dolay1 anatominin net olarak ortaya konamamasi gibi
olabilmektedir.

laparoskopiden

durumlar Boyle durumlarda

gecis
aligmamizda, agiga gegme orani /016, ortalama hastanede
1 d gag %16 lama h d

agcitk  cerrahiye yapilmuistir.

kalis stiresi 10 giin ve ortalama ameliyat siiresi 378 dakika



olarak tespit edilmistir. Bu sonuglarin Kuesters ve
ark.larmin  LYPD
goriilmektedir (24).

sonuglart ile uyumlu oldugu

Song ve ark.larmmin (12) 500 hasta ile yaptiklar
calismada, LPD sonrast mindr komplikasyonlar % 32,4,
major komplikasyonlar % 4,8, klinik pankreatik fistiil orani
ise %10,8 olarak raporlanmistir. LPD yapilan 550 hastanin
sonuglarimi bildiren Wang ve ark.larinin (13) ¢alismasinda
ise, Clavien Dindo III ve iizeri komplikasyon oraninin %5.6,
grade B/C pankreatik fistiil oraninin %?7,4, gecikmis mide
bosalmasi oraninin ise %14,5 oldugu belirtilmistir. Zhou ve
ark.lar1 (14) da LPD grubunda min6r komplikasyon oranin
%38, major komplikasyon oranini ise %10,9 olarak
bildirmislerdir. Kuesters ve ark.lar1 (24) LPD grubundaki
genel komplikasyon oranini %53,3 olarak raporlamislardir.
Bizim calismamizda, mindr komplikasyon oram1 %23,3 ve
major komplikasyon orani ise %13.3 olarak tespit edilmis

ve literatiir ile uyumlu oldugu saptanmustir.

olmas1 ve kiigiik

limitasyonlar1

Calismamizin  retrospektif

orneklem grubu igermesi gibi bazi
bulunmaktadir. Ayrica bu ¢alismamizda, esas olarak kisa
doénem sonuglara odaklanmis olmamiz, uzun dénem takip
sonuglari, niiks ve sagkalim oranlarmi belirtememis

olmamiz da bir diger limitasyondur.

Sonug olarak; LYPD, lokal komplikasyonlar: ve
morbiditeyi azaltmasi, hastanede kalis siiresini kisaltmasi
gibi minimal invaziv girisimlerin sagladigi avantajlar
nedeniyle uygulanabilir bir yéntemdir. Periampuller bolge
tiimorlerinde LYPD'nin akilda tutulmas: gereken bir
ameliyat teknigi olabilecegi ve ilerleyen yillarda cerrahlar

tarafindan daha ¢ok tercih edilebilecegi kanaatindeyiz.
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The effect of general anesthesia and combined
general and regional anesthesia on postoperative
pain In arthroscopic rotator cuff surgery: a
randomized controlled prospective study

ARTROSKOPIK ROTATOR MANSET AMELIYATLARINDA GENEL ANESTEZI ILE KOMBINE
GENEL VE REJIYONEL ANESTEZi KULLANIMININ POSTOPERATIF AGRIYA OLAN ETKISI:
RANDOMIZE KONTROLLU CALISMA
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Antalya Atatiirk Devlet Hastanesi, Ortopedi ve Travmatoloji Klinigi, ANTALYA

ABSTRACT

Objective: Postoperative pain seen in the first 48 hours after surgery, is an
important problem and various methods are used in postoperative pain
control. This study aims to investigate the effects of general anesthesia and
combined general and regional anesthesia use on postoperative pain in
arthroscopic rotator cuff repair operations.

Materials and Methods: Twenty-eight female patients who were planned for
arthroscopic rotator cuff surgery were included. The patients were randomly
divided into two groups. Scalene block was applied to patients in Group 1
(n=14) in addition to general anesthesia while the patients in Group 2 (n=14)
received only general anesthesia. Pain levels of the groups at the sixth, 12th,
and 24th hours were evaluated with the Visual Analogue Scale (VAS). The
findings were analyzed with Student’s-t test and Mann-Whitney U test using
SPSS 18.0 statistical program.

Results: The average age of the Group 1 was 57 (45 £ 68); and the average age
of the patients in Group 2 was 57.93 (47 £ 69). The postoperative pain levels of
Group 1 was 1.57 (£ 1.74) at the 6th hour; 2.57 (+ 1.28) at the 12th hour, 2.71 (+
1.20) at the 24th hour; in Group 2 the 6th hour pain level was 8.00 (+ 1.75); 12th
hour level was 7.00 (+ 1.52); and it was 6.00 (+ 1.57) at the 24th hour. There was
a statistically significant difference in all measurements in terms of VAS scores
<

Mehmet Akif AKCAL (p <0.001).
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Conclusion: It is concluded that implementation of scalene block in addition to
general anesthesia, increases the success of the operation in arthroscopic rotator
cuff repair surgery.
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oz

Amag: Cerrahi sonras1 6zellikle ilk 48 saatte goriilen postoperatif agr1 6nemli
bir problemdir ve postoperatif agri kontroliinde cesitli yontemler
kullanilmaktadir. Bu calismada artroskopik rotator manset tamiri

ameliyatlarinda genel anestezi ile kombine genel ve rejiyonel anestezi
kullaniminin postoperatif agriya olan etkisini arastirmak amaglanmustir.

Gerec ve Yontem: Artroskopik rotator manset cerrahisi planlanan 28 kadin
hasta calismaya dahil edildi. Hastalar randomize edilerek iki gruba ayrild.
Grup 1’de yer alan hastalara (n=14) genel anesteziye ek skalen blok, Grup 2'de
yer alan hastalara (n=14) genel anestezi uygulandi. Gruplarm postoperatif 6.,
12. ve 24. saatteki agr1 diizeyleri Visuel Analog Skala (VAS) ile degerlendirildi.
Bulgular SPSS 18.0 istatistik programu ile Student t testi ve Mann-Whitney U
testi ile analiz edildi.

Bulgular: Calismaya katilan ve Grup 1’de yer alan hastalarin yas ortalamasimin
57 (45+68); Grup 2'de yer alan hastalarin yas ortalamasinin 57,93 (47+69)
oldugu goriildii. Grup 1'de yer alan hastalarin postoperatif 6. saat agri
diizeylerinin 1,57 (+1,74); 12. saat 2,57 (£1,28); 24. saat 2,71 (+1,20) oldugu; Grup
2'de 6. saat agr1 diizeylerinin 8,00 (+1,75); 12. saat 7,00 (¥1,52); 24. saat 6,00
(#1,57) oldugu goriildi. VAS skorlar1 agisindan tiim olctimlerde istatistiksel
olarak anlamli farklilik saptanmistir (p<0.001).

Sonug: Genel anesteziye ek skalen blok uygulamasmin artroskopik rotator
manset tamiri  ameliyatlarinda = operasyonun  basarisii  artirdig:
diistintilmektedir.

Anahtar Sozciikler: postoperatif agri, analjezi, interskalen blok, artroskopik

rotator manset tamiri

Shoulder arthroscopy is one of the most common
operations in orthopedics, including arthroscopic rotator
cuff repair. It is frequently performed as day case surgery
(1, 2), and severe pain is observed, especially in the first 48
hours after surgery (3-5). This pain should be managed
effectively since the pain that occurs after the surgery
generally affects the operation's success. After arthroscopy,
early postoperative pain management provides early
mobilization of the patient, accelerates functional and final
recovery, and increases patient satisfaction (6, 7) Effective
postoperative pain management is critical for recovery
after shoulder arthroscopy, not only for early rehabilitation
and discharge after surgery but also for reducing treatment
costs (8, 9).

Many oral and intravenous drugs, regional nerve
block

multimodal anesthesia are recommended for effective

applications, intralesional anesthesia, and
postoperative pain management after arthroscopy (10, 11).
Since the side effects of the opioids such as nausea,

vomiting, itching, sedation, and respiratory distress are

reported. It is known that interscalene block application is
the most effective regional block type in addition to general
anesthesia to relieve pain after arthroscopic rotator cuff
repair (12) and provides superior pain control, especially in

the first few hours postoperatively (11, 13, 14).

Interscalene block is the technique of blocking the
brachial plexus in the inter-scalenus space at the neck. Since
it is a procedure with low side effects, easy to perform, high
success rate, and postoperative analgesia, its use in the
shoulder and upper extremity surgery is increasingly
common. It is considered an effective way of providing
anesthesia - analgesia clinically (12, 15). Despite optimal
postoperative pain management and patient satisfaction,
clinicians' risk of postoperative complications is still an
important challenge. Many studies have been conducted to
reveal which method is superior in postoperative pain
control after arthroscopic rotator cuff operations (6, 10, 16-
19). However, although the blocks performed at the
anesthesia in shoulder

surgical site and general

arthroscopy are known to be safe, easy, and have lesser
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complication rates, there are controversies about this
method's effectiveness (12, 20).

This study aimed to investigate the effect of general
anesthesia and combined regional and general anesthesia
on postoperative pain in arthroscopic rotator cuff repair
operations. We hypothesized that combined general and
regional anesthesia would be effective on postoperative

pain in arthroscopic rotator cuff surgery.
MATERIAL AND METHODS

Our study, planned as prospective and randomized
controlled, was conducted after the ethics committee
(27.04.2017: 8/08). Twenty-eight female patients between
the ages of 45 - 69 were admitted to the Orthopedics and
Traumatology outpatient clinic of a hospital affiliated to the
Ministry of Health between 27.04.2017 — 31.12.2017, who
was decided to treat with arthroscopic rotator cuff surgery.
The study was homogenized in terms of gender to obtain

more expressive results from the patient group.

Between the study dates, 50 patients underwent
rotator cuff repair surgery with the arthroscopic method.
Twenty-eight patients who met the inclusion criteria were
randomly divided into general anesthesia + interscalene
(n=14) and general anesthesia (n=14). All of the operations
were performed by the principal author of the study. An
anesthesiologist performed the blocking procedure of the
patients in the scalene block group. After the first patient
was selected to the general anesthesia + interscalene group,
the other patient was necessarily appointed to the other
group. An equal number of patients was taken into both
groups. Male patients, those with co-existing diseases such
as diabetes and (Chronic Obstructive Pulmonary Disease)
COPD, and patients using opioids for more than six months
study (n=22).
postoperative pain were collected by the nurse who was
not in the study group at the sixth, 12th, and 24th hours
using the VAS scale.

were excluded from the Data on

Statistical Analysis

SPSS 18 program (SPSS Inc. Released 2009. PASW
Statistics for Windows, Version 18.0. Chicago: SPSS Inc.)
was used to analyze the study's findings. The consistency
of continuous variables to normal distribution was
examined with the Kolmogorov-Smirnov test. To describe
the example to define the sample, variables suitable for
normal distribution were expressed as mean + standard
deviation, and variables that were not suitable for normal
distribution were indicated by median (minimum-
maximum). When parametric test assumptions were
provided, "Student’s t-test" was used to differentiate the
two independent groups' averages. In cases where
parametric test assumptions were not provided, the non-
parametric alternative "Mann-Whitney U" test was used. A
95% confidence interval (or a = 0.05 margin of error) was

used to determine the analysis's differences (Figure 1).

The minimum sample size of the study was
determined by power analysis. The effect size value (d) was
calculated using the standardized medium-level value
(0.5), which Cohen decided (21). Accordingly, d = 050, o =
0.05, 3 = 0.80 were taken, and the total number of patients
was determined to be 28 so that the difference between the
two groups could be found significant. Our study assumed
that interscalene block procedure added to general
anesthesia significantly reduced the pain in the period after

arthroscopic rotator cuff repair surgery.

In the general anesthesia patient group, iv propofol
was administered for induction, and 2-3 microgram/kg
fentanyl rocuronium and remifentanil were administered
intraoperatively. Systolic blood pressure was adjusted
around 90-110 mm Hg. In the general anesthesia +
interscalene block patient group, before the general
anesthesia induction, interscalene block was performed
with 20 ml of 0.5% bupivacaine using a nerve stimulator.
For postoperative pain control, paracetamol tablets 3x1
orally and contramal amplx1 iv were administered until
the 24th hour.
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Figure 1: CONSORT Flow Chart

RESULTS

The mean age of the patients who participated in the
study and the general anesthesia + scalene block group
(Group 1) was 57, and the average age of the patients in the
general anesthesia group (Group 2) was 57.93. The mean
postoperative 6th-hour pain level of the patients in Group
1 was 1.57 (SD 1.74); the mean 12th-hour pain level was 2.57
(SD 1.28), and the 24-hour mean pain level was 2.71 (SD
1.20). The mean postoperative 6th-hour pain level of the
patients in Group 2 was 8 (SD 1.75); the mean pain level at

the 12th hour was 7 (SD 1.52), and the 24-hour mean was 6
(SD 1.57). When the groups were compared in terms of VAS
averages, the lowest level of pain in Group 1 was at the
postoperative 6th hour, and the lowest level of pain in
Group 2 was at the postoperative 24th hour. As a result of
the statistical analysis regarding the groups, a statistically
significant difference was obtained in 6th, 12th, and 24th-
hour measurements in all patients' VAS scores (p <0.05). In
patients who had the scalene block in addition to general
anesthesia, the pain scores were significantly reduced

compared to the other group (p <0.05). (Table 1).
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Table 1. Age and VAS Scale

Groups
1-General Anesthesia+Scalene Block(n=14) 2-General Anesthesia (n=14)
Mean SD Min Max Mean SD Min Max p*
Age 57,00 7,62 45,00 68,00 57,93 7,51 47,00 69,00 0.747
VAS 6t hour 1,57 1,74 0,00 6,00 8,00 1,75 4,00 10,00 <0.001
VAS 12 hour 2,57 1,28 0,00 5,00 7,00 1,52 4,00 8,00 <0.001
VAS 24t hour 2,71 1,20 0,00 4,00 6,00 1,57 4,00 8,00 <0.001

*To analyze with Mann Whitney U

When the VAS scores of the groups were examined,
the patients in Group 1 were observed to have mild pain (0-
4) at the sixth, 12th, and 24th hours; and the patients in
Group 2 felt moderate to severe pain (5 - 10) at the 6th, 12th
and 24th hours postoperatively (Figure 2).

Pain
Assesmeant
Wrostop 6. h
EPostop 12.h
Olrostop 24.h

10,00+

6,00

Scores

o
400 o .
a0 i

T
General Anesthesia+Shalen Blok

T
General Anesthesia

Groups

Figure 2: VAS Scale

DISCUSSION

Optimal postoperative pain management, patient
satisfaction, and the risk of postoperative complications are
still a significant challenge faced by clinicians. There is
controversy over the effectiveness of the methods used to

reduce postoperative pain.

Our study aimed to investigate the effect of general
anesthesia and combined general and regional anesthesia
on postoperative pain in arthroscopic rotator cuff repair
operations. Our research conducted on two groups as
general anesthesia + scalene block and general anesthesia
concluded that interscalene block procedure performed
preoperatively significantly reduced the pain at the sixth,

12th, and 24th postoperative hours.

When the methods applied to reduce postoperative
pain in the literature are examined, it was found that the
blocks are done in addition to general anesthesia to reduce
pain in the immediate postoperative period (7, 11, 16, 19,
22-24). Our study also found that the general anesthesia +
scalene block procedure reduced postoperative pain by

more than 50% compared to the other group.

In our study, the VAS scale was preferred for
(25)

interscalene block and

postoperative pain assessment. Toyooka et al.
the effects of
drug

investigated

multimodal injection in postoperative pain
management after rotator cuff repair surgery. They
concluded that the analgesic effect of performing
interscalene block was significantly higher in the first 6
hours than the other group, according to the VAS scores.
Our study concluded that the effectiveness of interscalene
block application, which was done in addition to general
anesthesia, was at the highest level in the postoperative 6th

hour, according to VAS scores.

In the general anesthesia + interscalene block patient

group in our study, the scalene block was performed with
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20 ml of 0.5% bupivacaine and a nerve stimulator before the
induction of general anesthesia. Sahu et al. (26) used a
single-shot inter-scalene block with 20 mL of 0.5%
ropivacaine, whereas other groups received the same with
10 mL. They found significantly lower VAS scores at the
1st, 4th, 6th, 12th 24th hours postoperatively. Our study
also observed that there are results compatible with the

results of this study.

Although our study's strength is a randomized
controlled study, this study should be examined within the
framework of certain limitations. The sample of our study
was planned with a minimum number of samples. Our
study consists of female patients only. In our study, an
evaluation of the complications of scalene block application
performed in addition to general anesthesia was not made.
Despite these limitations, we think that our study reflects
the effect of scalene block procedure on postoperative pain,
which is performed in addition to general anesthesia after

arthroscopic rotator cuff repair.

As a result of the study, it was observed that the
scale block procedure added before general anesthesia in
women who underwent arthroscopic rotator cuff repair
significantly reduced postoperative pain compared to
patients who underwent general anesthesia only. It is
concluded that performing scalene block in addition to
general anesthesia increases the success of the operation in

arthroscopic rotator cuff repair surgery.
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EKTOPIK PANKREAS OLGULARININ ENDOSONOGRAFIK OZELLIKLERININ RETROSPEKTIF
TEK MERKEZ DEGERLENDIRILMESI

DAli SENKAYA', ®Ferit CELIK', ®ilkce AKGUN KURTULMUS?, ®Fatih TEKIN', ®Nevin ORUC,
9Ahmet AYDIN!

1Ege University Medical Faculty Department of Internal Medicine, Division of Gastroenterology, Izmir, Turkey
2Ege University Medical Faculty Department of Internal Medicine, Izmir, Turkey

ABSTRACT

Obijective: Ectopic pancreas is defined as pancreatic tissue located outside the
normal pancreas. The aim of the present study was to determine the
sonographic characteristics of lesions considered as ectopic pancreas via
endoscopic ultrasonography (EUS) examination.

Materials and Methods: This retrospective single-center study included 53
patients diagnosed with ectopic pancreas by EUS between March 2014 and
March 2020.

Results: In the study, 32 (60.4%) patients were female and mean age was 44.7 +
12.1 years. Thirty seven (69.8%) lesions were detected at the antrum greater
curvature side, 10 (18.9%) at the antrum posterior wall, three (5.7%) at the
corpus, two (3.8%) at the bulbus. EUS examination revealed that all lesions
exhibited a heterogeneous pattern, 52 (98.1%) lesions had a hypoechoic
appearance, 45 (85%) lesion borders were regular, and 45 (85%) showed central
umbilication. The lesions were most frequently located in the submucosa
(90.6%). The mean long axis was 10.7£3.5 mm, the mean short axis was 4.8+1.0
mm, and long/short axis ratio was 2.4+£0.9. No significant difference was
observed between the dimensions and size ratios of lesions and the presence or
absence of umbilication (p = 0.550, 1.000 and 0.583, respectively).

Conclusion: In cases where the endoscopic ultrasonography examination
revealed subepithelial lesions of submucosal origin that are <2 cm in size,
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exhibiting a heterogeneous pattern and hypoechoic appearance, anechoic duct-
like structures, and a long/short axis ratio of >1.5 along with central
umbilication, the diagnosis of ectopic pancreas should be prioritized.

Keywords: Ectopic pancreas, endoscopic ultrasonography, subepithelial lesion
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Bu calismanin amaci, endoskopik ultrason incelemesi ile ektopik penakreas
oldugu diistiniilen lezyonlarin sonografik 6zelliklerinin belirlenmesidir.

Gere¢ ve Yontem: Calismamiz Mart 2014-Mart 2020 tarihleri arasinda
endoskopik ultrason incelemesi ile ektopik pankreas tanis1 konulan 53 olgunun
retrospektif tek merkezli degerlendirilmesini icermektedir.

Bulgular: Calismamizdaki olgularin 32(%60,4)si kadin ve yas ortalamas1 44,7 £
12,1 yil saptanmistir. Lezyonlarin 37’si (%69,8) antrum biiytik kurvaturda, 10'u
(%18,9) antrum posterior, ticti (%5,7) korpus, ikisi (%3,8) bulbusta saptanmuistir.
Endoskopik ultrason incelemesinde, lezyonlarin tamaminin heterojen paternde,
52'sinin (%98,1) hipoekoik goriiniimde, 45'inin (%85) smirlarinin diizenli
oldugu ve 45’inde (%85) santral umbilikasyon varlig1 saptanmistir. Lezyonlarin
en stk (%90,6) submukoza yerlesimli oldugu goriilmiistiir. Lezyonlarim uzun aks
ortalamasi 10,7 + 3,5 mm, kisa aks ortalamasi 4,8 + 1 mm ve uzun aks / kisa aks
orani 2,4 +0,9 olarak saptanmustir. Umbilikasyon varligi ile lezyonlarin boyutlar
ve boyut oranlar1 arasinda anlamli farklilik saptanmamustir (sirasiyla p = 0,550,
1,000 ve 0,583).

Sonug: Endoskopik ultrason incelemede; 2cm’den kiigtik, submukozal orijinli,
heterojen ve hipoekoik paternli, anekoik kanal benzeri yapilarmn oldugu, santral
umbilikasyonun eslik ettigi, uzun aks / kisa aks orani 1,5'den biiyiik olan
subepitelyal lezyonlarin saptanmasi durumunda ektopik pankreas teshisi 6n
planda tutulmalidir.

Anahtar Sozciikler: Ektopik pankreas, endoskopik ultrasonografi, subepitelyal

lezyon

Ectopic pancreas (EP), also known as pancreatic rest
or aberrant pancreas, is defined as pancreatic tissue located
outside the normal pancreas and containing its own duct
and vascular supply (1). EP is typically located in the upper
gastrointestinal (GI) tract adjacent to the pancreas, and in
90% of the cases, it is located in the stomach, duodenum, or
proximal part of the jejunum (2). The frequency of EP is
reportedly 0.6% — 13% in autopsies, 0.5% in laparoscopy,
and 1% in panendoscopy (3, 4). Although EP is typically
asymptomatic, it can infrequently cause dyspeptic
complaints, abdominal pain, upper or lower GI bleeding,
or acute abdomen (5). Typically, EP is detected as a
subepithelial lesion (SEL) of <2 cm in size, which is
the

endoscopy (6). Central umbilication, which is generally

incidentally found in stomach antrum during
considered the location of a drainage channel, is observed
in lesions of >5 mm in size (7). Although it is difficult to
diagnose EP via endoscopic examination, EP can be defined
as a hard, round SEL with central umbilication and
depression that allows its distinction from normal
submucosal tissue (8, 9) (Figure 1). However, central

umbilication is not the definitive diagnostic marker for EP,

and it can be difficult to distinguish EP from leiomyoma,
which is the most common SEL of the stomach (10). The
most common endoscopically detected location of EP in the
stomach is the posterior wall and greater curvature

including the antrum and prepyloric region (11).

endocam
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Figure 1: Endoscopic view of the ectopic pancreas.
Submucosal lesion with central umbilication in the antrum,

proximal to the pylorus, covered with normal mucosa.



There are two theories regarding the development
of EP. The misplacement theory suggests that during
rotation of the foregut, several elements of the primitive
pancreas become separated and eventually form mature
pancreatic tissue along the length of the GI tract (12). The
metaplasia theory states that EP arises from areas of
pancreatic metaplasia of the endoderm that migrate to the

submucosa during embryogenesis (13).

The pathological diagnosis of EP is typically
unachievable for two reasons. First, obtaining adequate
tissue samples using endoscopic biopsy forceps is generally
difficult; second, surgery or endoscopic resection is usually
(14).

Conversely, imaging techniques assist in making an early

unnecessary for most asymptomatic patients
and definitive differential diagnosis. Correlations between
the sonographic and histopathological patterns of EP have
previously been established in the literature (15, 16). It
(EUS), GI

endoscopy, and ultrasonography and ensures a clear and

combines endoscopic  ultrasonography
nonsurgical visualization of various SELs in the upper GI
tract (17-21). EUS has been used in several studies to
evaluate EP, and sonographic characteristics can
distinguish EP from other SELs (15, 22-28). The aim of the
present study was to determine the endosonographic
characteristics of lesions considered as EP via EUS

examination.
MATERIAL AND METHODS

The present study includes a retrospective single-
center evaluation of patients diagnosed with EP by EUS at
the Gastroenterology & Endoscopy Unit between March
2014 and March 2020. Patients whose EUS reports were
obtained following a search for the terms “ectopic
pancreas” and “aberrant pancreas” from the endoscopy
unit registry system were included. Patients aged <18 years
were excluded. Age, sex, EUS characteristics of EP
(localization, size, echogenicity, homogeneity, origin,
borders, and presence of umbilication) of the patients were

recorded in the case report form.

EUS examination was performed in patients with or
without umbilication in whom SEL was detected and were

accordingly referred. EUS examination was performed by
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the gastroenterology faculty members of the same center,
who are experienced in EUS, using the GU-UE160 Olympus
(Tokyo, Japan) device. The local ethics committee approval

was obtained for the study (Approval number: 20-11T/11).

The compliance of the variables to normal
distribution was examined using visual (histogram) and
analytical (Kolmogorov-Smirnov test) methods. Numerical
data collected in the study were expressed as mean,
median, standard deviation, and maximum-minimum
value. Categorical data were expressed as ratio and
percentage. The comparison of sizes of EP based on the
presence of umbilication was performed using Mann-
Whitney U test. The correlation between age and
dimensions of EP was evaluated using the Spearman
correlation test. A p-value of <0.05 was considered
statistically significant. All statistical analysis and
calculations were performed using the SPSS Statistics Ver.

22.0.
RESULTS

In the present study, 32 (60.4%) patients were female
and the mean age was 44.7 + 12.1 years. The detected EP
cases were present at endoscopically different locations: 37
(69.8%) lesions were at the antrum greater curvature side,
10 (18.9%) at the antrum posterior wall, three (5.7%) at the
corpus, two (3.8%) at the bulbus, and one (1.9%) at the
antrum anterior wall. All lesions exhibited a heterogeneous
pattern, 52 (98.1%) lesions had a hypoechoic appearance, 45
(85%) lesion borders were regular, and 45 (85%) showed
central umbilication (Figure 2). The lesions were most
frequently (90.6%) located in the submucosa. The presence
of thin tubular structures was observed in all lesions. EUS
examination of EP cases revealed that the mean long axis
was 10.7 + 3.5 mm, mean short axis was 4.8 + 1 mm, and
long/short axis ratio was 2.4 + 0.98 (Table 1). There was no
significant difference between the EP dimensions and size
ratios in patients with or without umbilication (p = 0.550;
1.000 and 0.583, respectively) (Table 2). No significant
correlation was observed between age and EP long axis,
short axis, and long/short axis ratio (Spearman o: -0.221, p
= 0.111; o: -0.212, p = 0.127; and o: 0.019, p = 0.895,

respectively).



82 Endosonographic features of ectopic pancreas cases

Table 1. Demographic and endoscopic ultrasonographic

characteristics of patients

n (0/0)
Sex
Female 32 (60.4)
Male 21 (39.6)

Age (mean * SD) (min-max) (years) 44.7 +12.1 (19-68)

Lesion location

Antrum greater curvature 37 (69.8)

Antrum posterior 10 (18.9)

Corpus 3(5.7)

Bulbus 2 (3.8)

Antrum anterior 1(1.9)
Echogenicity

Hypoechoic 52 (98.1)

Isoechoic 1(1.9)
Homogeneity

Heterogeneous 53 (100)
Layer

Submucosa 48 (90.6)

Submucosa + muscularis propria 50.4)
Borders

Regular 45 (85)

Irregular 8 (15)
Presence of umbilication

No 8 (15)

Yes 45 (85)
EUS long axis (mean = SD) (min- 10.7 £ 3.5 (5-25)
max) (mm)
EUS short axis (mean * SD) (min- 4.8+1(2.3-10)
max) (mm)

Long/short axis ratio (mean * SD) 24+0.9 (1.4-8.3)

(min-max)

endocam

Figure 2: Endoscopic ultrasound view of the ectopic

pancreas. Heterogeneous hypoechoic structure,
approximately 10 x 4.5 mm in size, with submucosal

localization and containing thin tubular structures.

Table 2. Evaluation of the correlation between the presence

of umbilication and the sizes of ectopic pancreas

Presence of

umbilication
No Yes P
(n=28) (n =45)

EUS long axis 121+6.3 10.5+28 0.550
(mm)

EUS short axis 51+25 48+1.8 1.00
(mm)

Long/short axis 2.8+23 23+0.5 0.583

ratio

EUS: Endoscopic ultrasonography

DISCUSSION

The present study retrospectively evaluated the
53 EP
esophagogastroduodenoscopy for any reason and were

characteristics  of cases who underwent

incidentally detected to have SEL in the EUS examination.

EUS: Endoscopic ultrasonography

Varying results have been reported in the literature in
terms of sex distribution of patients with EP. Research has
reported the male/female ratio as 3/1 (29); however, some
studies have reported no significant difference in terms of
sex of the patient (26, 28). In the present study, 60.4% of the



patients were female. In the literature, the ages of the
patients reportedly range from 40 to 70 years (30). The
mean patient age in our study was 44.7 + 12.1 (19-68) years,

which is consistent with the literature.

Typically, EP is <2 cm in size (6). In the present
study, the mean long axis measured by EUS was 10.7 + 3.5
(5-25) mm and the long/short axis ratio measured by EUS
was 2.4 + 0.9 (1.4-8.3). In the literature, a long/short axis
ratio of >1.5 reportedly supports the diagnosis of EP (31). A
ratio of <1.5 is indicative of mesenchymal tumor and can be
evaluated in terms of distinguishing it from EP in EUS
examination (25). EP can be encountered in every area of
the GI system —from the esophagus to the colon—and it is
frequently localized in the stomach antrum, duodenum,
and proximal jejunum (32). Furthermore, it can be localized
in the anterior or posterior wall of the stomach and is often
located in the greater curvature (11, 13). In the present
study, 90.6% of the EP cases was detected at the antrum,
5.7% at the corpus, and 3.8% at the bulbus, which is
consistent with the literature. EP cases were most

frequently detected on the antrum greater curvature.

Central umbilication, which is typically considered
as the location of a drainage channel, is observed in EP of
>5 mm in size (7). The presence of central umbilication is a
characteristic feature in endoscopic examination and has
been described in 35%-90% of the cases in the literature (6,
26, 28, 33). In the present study, central umbilication was
detected in 85% of the cases, which is consistent with the

literature.

Mesenchymal tumors, including gastrointestinal
stromal tumors, leiomyomas, and schwannomas, are
predominantly composed of muscularis propria (34). EP
may occur in all layers of the GI tract wall. The submucosal
(15%-70%) (11%-80%)

localizations of lesions are the most common, whereas

and muscularis  propria
mucosal or serosal localizations are rare. In the present
study, 90.6% of the lesions were located in the submucosa.
However, the layer involvement of EP greatly varies
between case series (6, 15, 25, 26, 28, 35). This discrepancy
may be owing to the relatively small sample sizes evaluated
or different inclusion criteria. However, the most important

confounding factor is probably the interobserver variation
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in the interpretation of EUS images. Chak et al. showed that
the assessment of EUS characteristics greatly varied
between different pairs of experts (36). Moreover, the
characteristics related to EUS appearance of EP differed
between studies. Reportedly, a heterogeneous pattern is
observed in 47%-100% of EP lesions, and a hypoechoic
appearance is observed in 69%-100% of EP lesions (6, 15,
28, 35). In the present case series, 98.1% of the EP lesions
exhibited a heterogeneous pattern and 100% had a
hypoechoic appearance. Moreover, thin tubular structures

were observed in all lesions.

EUS-fine needle aspiration (FNA) biopsy was not
performed in any patient in our study. In the literature,
performing EUS-FNA for typical EP cases (submucosal
origin, heterogeneous echogenicity, long/short axis ratio of
>1.5, and central umbilication) was not recommended (31).
The limitations of our study were the absence of EUS-FNA
and that of a final histopathological diagnosis.

Consequently, if the EUS examination revealed
SELs of submucosal origin that were <2 cm in size
exhibiting a heterogeneous pattern and hypoechoic
appearance, anechoic duct-like structures, and a long/short
axis ratio of >1.5 along with central umbilication, the

diagnosis of EP should be prioritized.
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Clinical evaluation of patients with classical Rett
Syndrome and MECP2 gene analysis

KLASIK RETT SENDROMU OLAN HASTALARIN KLINIK DEGERLENDIRMESI VE MECP2 GEN
ANALIZI
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ABSTRACT

Objective: This retrospective study aims to evaluate the clinical manifestations
in genetically confirmed classical Rett syndrome (RTT) patients.

Materials and Methods: Sixteen patients clinically diagnosed with classical
RTT between 2010 and 2020 were evaluated according to diagnostic criteria for
this syndrome. The results of pyrosequencing, Sanger sequencing, and
multiplex ligation-dependent probe amplification of MECP2 gene were
inspected.

Results: Besides the four main criteria of RTT which are necessary for the
diagnosis of classical RTT, diurnal bruxism (16/16 patients), epilepsy (11/16;
68.7%) and microcephaly (11/16; 68.7%) were the most common features in the
patients. Early onset epilepsy was detected in six patients (6/11; 54.5%). Four
of them had drug-resistant epilepsy. Four out of 5 patients with late onset
epilepsy had a good response to anticonvulsant treatment. Scoliosis, breathing
problems, peripheral vasomotor disturbances and sleep problems were
detected in 37.5%, 18.7%, 25% and 12.5% of the patients, respectively. Nine
different MECP2 gene variants were identified in 16 patients. Nonsense variant
was the most common variant type (7/16; 43.7%). The detected variants were
p-Argl68Ter (n=5); p.T158M (n=2); p.R255X (n=2); p.Argl06Trp (n=1);
p-Arg270GlufsTer19(n=1);p.Lys286ProfsTer2 (n=1);
p-Leu386_Thr400delinsPro (n=1); Exon 4 del (n=2) and Exon 3-4 del (n=1).

Conclusion: The p.Argl68Ter variant is common in classical RTT patients in
Turkey. Diurnal bruxism, microcephaly and epilepsy are common features in
this syndrome. Epilepsy develops in more than half of the patients with
. classical RTT and especially early-onset epilepsy tends to be drug resistant in a
Filiz HAZAN substantial proportion of the patients.
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Gereg ve Yontem: 2010-2020 yillar1 arasinda, genetik polikliniginde RTT tanisi
almis 16 hasta, sendromun tani kriterlerine gore degerlendirildi. Pyrosekans,
Sanger sekans ve multipleks ligasyona bagh prob amplifikasyonu analiz
sonuglari incelendi.

Bulgular: Klasik RTT tanisi icin gerekli olan 4 ana kritere ek olarak, hastalarda
en sik saptanan bulgular; diurnal bruksizm (16/16; %100), epilepsi (11/16;
%68,7) ve mikrosefali (11/16; %68,7) idi. Erken baslangich epilepsi, 6 hastada
saptand1 (6/11; %54,5). Bu hastalarin doérdiinde, ilaca direncli epilepsi vardi.
Geg baslangich epilepsisi olan 5 hastanin 4'ti antikonviilsan tedaviye iyi yanit
verdi. Skolyoz, nefes alma problemleri, periferik vazomotor bozukluk ve uyku
problemleri sirasiyla %37,5; %18,7; %25 ve %12,5 siklikta saptandi. 16 hastada,
toplam 9 farkli MECP2 gen varyanti tanimlandi. Nonsense varyant, en sik
varyant tipiydi (7/16 hasta; %43,7). Calismada saptanan varyantlar;
p-Argl68Ter (n=5); p.Thr158Met (n=2); p.Arg255Ter (n=2); p.Argl06Trp (n=1);
p-Arg270GlufsTer19 (n=1); p-Lys286ProfsTer2 (n=1);
p-Leu386_Thr400delinsPro (n =1); Exon 4 del (n=2) ve Exon 3-4 del (n=1) idi.

Sonug: p.Argl68Ter, patojenik varyanti, Tirk klasik RTT hastalarinda
yaygindir. Diurnal bruksizm, mikrosefali ve epilepsi, bu sendromun sik
bulgularndandir. Klasik RTT'li hastalarin yarisindan fazlasinda epilepsi gelisir
ve Ozellikle erken baslangicli epilepsi, hastalarin énemli bir kisminda ilaca
direncli olma egilimindedir.

Anahtar Sozciikler: Rett Sendromu, MECP2 geni, epilepsi, Diurnal bruksizm,

mikrosefali, ila¢ direnci

Rett syndrome (RTT; MIM #312750) is an early-onset
neurological disorder, and is among leading genetic
reasons for intellectual disability in female gender with a
prevalence of 1:10000-15000 in female live births (1). There
are two major clinical forms of RTT: 1- classical or typical,
2-variant or atypical (2). It is based on clinical evaluation
with diagnostic criteria first described in 2002 (3). A revised
diagnostic criterion have been reported in recent years to
simplify the diagnosis of classical and atypical RTT (4). To
diagnose classical RTT, history of regression should be
present and the patients should have all of the main criteria
and not have any exclusion criteria (Table 1). Minimum two
of the main criteria and five of the eleven supportive criteria

should be present in the patient for atypical RTT diagnosis.

RTT is an X-linked dominant disorder, with the
most of the patients being caused by mutations or deletions
in MECP2 gene. This gene is located on Xq28 and is coding
for the methyl-CPG-binding protein 2 (5). The MECP2 gene
is comprised of four exons and the protein contains five
main domains: The N-terminal domain (NTD); a methyl-
CpG-binding domain (MBD); a transcriptional repression
domain (TRD); the C-terminal domain (CTD) and an

interdomain (ID) (6). The protein has two isoforms
(MeCP2_el and MeCP2_e2). These proteins differ in N
termini and relative expression levels in tissues. In the
brain, MeCP2 el is the predominant isoform, and
MeCP2_e2 is abundant in the liver, skeletal muscles and
placenta (7, 8).

There is a high correlation between the mutations in
MECP2 gene and RTT, particularly with its classical form,
although they have been also detected in a small proportion
of patients with intellectual disabilities and autism
spectrum disorders (4-9, 11). About 800 different variants
of MECP2 gene, including point mutations, insertions,
duplications, small or large deletions, have been described
(12). MECP2 gene mutations are responsible for 95-97% of
classic and about 50-70% of atypical RTT (13, 14). The most
common pathogenic variants in MECP2 gene are
p-Argl06Trp, p.Argl33Cys, p.Arg306Cys, p.Thr158Met,
p-Argl68Ter, p.Arg255Ter, p.Arg270Ter and p.Arg294Ter.
These variants are responsible for nearly 50% of the
patients with RTT (15). In this study, we aimed to evaluate
the clinical manifestations in 16 genetically confirmed
classical RTT patients.
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Table 1. The Revised diagnostic criteria for RTT. Modified from Neul JL et al: Ann Neurol 2010;68:944-950.

Revised diagnostic criteria for RTT 2010

Consider diagnosis when postnatal deceleration of head growth observed

Required for typical RTT

1 A period of regression followed by recovery or stabilization 2 All main criteria

and all exclusion criteria 3 Supportive criteria are not required, although often

present in typical RTT

Required for atypical RTT

1 A period of regression followed by recovery or stabilization 2 At least 2 out of

the 4 main criteria 3 5 out of 11 supportive criteria

Main Criteria

1 Partial or complete loss of acquired purposeful hand skills 2 Partial or complete

loss of acquired spoken language 3 Gait abnormalities: Impaired (dyspraxic) or

absence of ability 4 Stereotypic hand movements such as hand

wringing/squeezing, clapping/tapping, mouthing and washing/rubbing

automatisms

Exclusion Criteria for
typical RTT

1 Brain injury secondary to trauma (peri- or postnatally), neurometabolic disease,

or severe infection that causes neurological problems 2 Grossly abnormal

psychomotor development in first 6 months of life

Supportive Criteria for

atypical RTT awake 2 Bruxism when awake 3
Impaired sleep pattern 4
Abnormal muscle tone 5
Peripheral vasomotor disturbances
MATERIAL and METHODS

Patient Selection

16 female patients diagnosed with classical RTT
according to the international criteria of RTT were included
in the present study. Four patients were assessed at the
Department of Medical Genetics, Pediatric Genetics and
Pediatric Neurology of Behget Uz Child Disease and
Pediatric Surgery Training and Research Hospital, Izmir,
Turkey. MECP2 gene screening of the patients was carried
out by three different methods: pyrosequencing analysis,
Sanger sequencing and MLPA. As a standard approach in
our department, pyrosequencing analysis is used to detect
eight common pathogenic variants including p.Arg106Trp,
p-Argl33Cys, p.Arg306Cys, p.Thr158Met, p.Argl68Ter,
p-Arg255Ter, p.Arg270Ter and p.Arg294Ter in patients
clinically diagnosed with RTT. In patients with a normal

1 Breathing disturbances when

6 Scoliosis/kyphosis 7 Growth retardation
8 Small cold hands and feet 9
Inappropriate laughing/screaming spells
10 Diminished response to pain 11 Intense

& mete & D
eye communication “eye pointing

pyrosequencing analysis, further Sanger sequencing of all
coding exons of MECP2 is used. However, if the result is
normal, MECP2 MLPA analysis is done.

Clinical manifestations and molecular results were
collected from the medical records of the patients. Informed
written consents were taken from the parents of all
participants. Ethical approval for this study was obtained
by the institutional review board at Dr. Behcet Uz
Children’s Hospital, Izmir, Turkey.

Molecular Analysis
DNA isolation

Peripheral blood samples of 16 classical RTT
patients were collected in EDTA tubes. Genomic DNA from
the peripheral blood lymphocytes of all individuals was
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extracted with QIAamp DNA mini kit (Qiagen, GMBH,

Hilden, Germany) following the manufacturer protocol.
Pyrosequencing analysis

Eight target sequences encompassing p.Argl106Trp,
p-Argl33Cys, p.Arg306Cys, p.Thr158Met, p.Arglé8Ter,
p-Arg255Ter, p.Arg270Ter and p.Arg294Ter pathogenic
variants of MECP2 gene were amplified with PCR and
sequenced with the pyrosequencing method (MECP2;
ENST00000303391.6). PCR was performed using the
PyroMark PCR Kit (Qiagen, Maryland, Germany). After the
activation (15 min at 95°C), the DNA was amplified for 45
cycles under the following conditions: 30 secs at 94°C, 30
sec at 60°C and 30 sec at 72°C. Before pyrosequencing, PCR
product was biotinylated binding to Streptavidin-coated
sepharose beads captured with a vacuum tool. Once they
were washed and denatured, single-stranded DNA was
generated. This template DNA was released into the
Pyrosequencing reaction plate. This plate included the
sequencing primers. After primer annealing, this plate was
inserted into the PyroMark instrument. Pyrosequencing
reaction was conducted on the PyroMark Q24 instrument
following manufacturer’s instructions (PyroMark, Qiagen,
Germany). PyroMark Q24MDx Software was used for the

analysis of results.
Sanger sequencing analysis

All the coding exons and exon-intron boundaries of
MECP2 gene were amplified using previously reported
primers (16). The PCR products were purified and
sequenced on an ABI PRISM 3500 automated DNA
sequencer (Applied Biosystems). Each variation was
confirmed by bidirectional sequencing. The standards and
guidelines established by the American College of Medical

Genetics were used for the classification of variants.

MLPA (Multiplex
Amplification) analysis

Ligation-dependent Probe

Mutation-negative samples were tested for large
deletions with SALSA MLPA P015 probe mix (MRC-
Holland, Amsterdam, and The Netherlands) following
manufacturer’s instructions. The MLPA products were
quantified with capillary electrophoresis and ABI PRISM®
3500x1  (Applied Life

Biosystems®,  Invitrogen

Technologies, Carlsbad, CA, USA). Gene Mapper (Applied
Biosystems, Foster City, CA, USA), and Coffalyser Software
(MRCHolland) was used for MLPA analysis.

RESULTS

MECP2 gene analyzes and clinical findings of the 16
patients with classical RTT were evaluated (Table 2, 3). The
median age was 3.7 years (range; 1-12 years). The detailed
clinical features of the patients with MECP2 pathogenic
variants are presented in Table 3. Besides the four main
criteria of RTT, diurnal bruxism (16/16 patients; 100%;),
microcephaly (11/16 patients; 68.7%) and epilepsy (11/16
patients; 68.7%) were the most common features (Table 3).
When we evaluated the patients with epilepsy according to
drug response, five out of them had drug-resistant epilepsy
(5/11 patients; 45.4%). Early onset epilepsy which started
before the age of three was detected in six patients
(6/11patients; 54.5%). Two of these six patients had also a
good response to the anticonvulsant treatment. In five
patients, seizures were seen in 3 years of age or older (5/11;

45.4%). Only one of them had drug-resistant epilepsy.

Seven different MECP2 gene variants were
identified in 13 patients by both sequence analyses
(pyrosequence or Sanger sequence) (81.2%). All identified
variants are present in the Human Gene Mutation Database
(http://www.hgmd.cf.ac.uk/). Nonsense variant was the
most common variant type with two different variants in
seven patients (7/16 patients; 43.7%). The other identified
variants were two missenses, two frameshifts and one
insertion-deletion. The mutations that occur
frequently were p.Argl68Ter (n=5); p.T158M (n=2) and
p-R255X (n=2) (Figure 1). Heterozygous exon 4 deletion
(n=2) and exon 3-4 deletion (n=1) were detected by MLPA

analysis (18.7%) (Table 2).

more

When we evaluate the clinical characteristics of the
five patients with the most common pathogenic variant
(p-Argl68Ter), in addition to the

microcephaly and diurnal bruxism were noted in all of

main criteria,

them. While epilepsy, inappropriate laughing and
screaming spells were noted in four patients, the other

features were less common (Table 3).
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Figure 1. a-b: The Pyro and Sanger sequencing results of different patients (DAP, x200).
A: Pyrosequencing data shows a heterozygous ¢.502C>T (p.Argl68Ter) variant, B: Sanger sequencing result of ¢.316C>T
(p-Argl06Trp) variant.
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Table 2. Identified pathogenic variants of MECP2 gene

Age of Method of
Patients RTT Mutation in cDNA | Mutation in amino acid | Exon molecular
Diagnosis analysis
P1 2 c.316C>T p-Argl06Trp 8 MBD Pyrosequencing
P2 4 c.473C>T p-Thr158Met 4 MBD Pyrosequencing
P3 5 c.473C>T p-Thr158Met 4 MBD Pyrosequencing
P4 2,5 c.502C>T p-Argl68Ter 4 ID Pyrosequencing
P5 1,5 c.502C>T p-Argl68Ter 4 1D Pyrosequencing
P6 12 c.502C>T p-Argl68Ter 4 ID Pyrosequencing
P7 2,5 c.502C>T p-Argl68Ter 4 1D Pyrosequencing
P8 4 c.502C>T p-Argl68Ter 4 ID Pyrosequencing
P9 5 c.763C>T p-Arg255Ter 4 TRD Pyrosequencing
P10 1,5 c.763C>T p-Arg255Ter 4 TRD Pyrosequencing
P11 2 ¢.808delC p-Arg270GlufsTer19 4 TRD Pyrosequencing
P12 45 c.856_859del AAAG p.Lys286ProfsTer2 4 TRD Sesz’zﬁgng
P13 5 1157_1198del ~ p.Leu386_Thr400delinsPro 4 CTD Se;igﬁ:irng
P14 4 Exon 4 del 4 MLPA
P15 2 Exon 4 del 4 MLPA
P16 3 Exon 3-4 del 3-4 MLPA

MBD: methyl-CpG binding protein, TRD: transcription repression domain, ID: intervening domain
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al manifestations of the classical RTT patients with MECP2 variants
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DISCUSSION

In this study, we reported the results of the genetic
analysis of MECP2 gene and clinical features in Turkish
classical RTT girls. RTT syndrome caused by mutations in
MECP2 gene is one of the most frequent reasons of mental
retardation in females (5). DNA sequencing identifies
pathogenic variants of MECP2 gene in about 80% of classic
RTT patients (17). The eight most common pathogenic
including  p.Thr158Met, p p.Argl68Ter,
p-Arg255Ter, p.Arg270Ter, p.Arg306Cys, p.Arg294Ter,
p-Argl33Cys and p.Argl06Trp account for 47% of all the
variants in MECP2 gene (15). Deletions including one or
of MECP2 gene
approximately 10% of suspected RTT patients including

variants

more exons were reported in
classic, atypical, and unclassified (17-19). However, the
frequency of large exon deletions increases up to 28% in
classic RTT (19). There is only one previous study, which
investigated MECP2 variants in Turkish RTT patients. In
that study, about half of the patients (7/16) had missense
mutations. Moreover, p.Argl06Trp (3 patients) and
p-Argl68Ter (3 patients) variants were reported as the most
common variants. Additionally 7 out of 8 common
mutations of MECP2 gene were detected in that study.
Large deletion was reported in only one patient (20). In our
study, we detected seven different pathogenic variants in
81.2% of the patients with both sequence analyses and this
rate was compatible with the literature. The most common
type of variant was nonsense change (7/16 patients; 43.7%).
Missense mutations were noted in only three patients
(18.7%). While the most common pathogenic variant was
p-Argl68Ter, consistent with previous data, p.Argl06Trp
was detected in only one patient. Two large deletion were
detected in three patients. The p.Arg294Ter pathogenic
variant was not detected in our study and in the other study
conducted in Turkey (20). The reason for this can be that
p-Arg294Ter may not be an MECP2 variant often seen in
Turkey. Approximately, 70% of the pathogenic MECP2
gene variants have been described in TRD and MBD
domains, which are located in the 3rd and 4th exons. Most
of the mutations are in the form of nucleotide transition
from cytosine to thymine (C>T) and this is consistent with
the possibility of hypermutability at methylated CpG

dinucleotides (5, 21). In our study, All of the variants,

except for deletions, had the same nucleotide transition
(C>T) and were located in exon 3 and 4. Additionally, more
than half of the variants were located in ID and TRD
domains of MECP2 gene, which were also consistent with
the literature.

There is a high variability in the clinical features of
RTT. Amir et al. evaluated 78 classical RTT patients, and
detected the relationship between truncating mutations
and breathing abnormalities (22). Additionally, they
reported that scoliosis was common in patients with
missense mutations. Similarly, in our study, breathing
with

truncating mutations. Scoliosis was detected in six patients.

abnormalities were detected in two patients
Unlike the current literature, we found missense mutation
in only one of them. The remaining five patients had
nonsense (three patients) and frameshift (two patients)
mutations. Diurnal bruxism, which was one of the
supportive criteria for atypical RTT, was reported in 68 to
84 % of RTT patients (23, 24). Bebbington et al. reviewed
346 RIT patients with MECP2 variants and they have
reported that common features of this syndrome including
scoliosis, breathing problems, peripheral circulation
problems and impaired sleep pattern were detected in
54.6%, 64.2%, 71.3% and 67.3% of RTT patients,
respectively.26 In this study the mean age of the
participants was > 9 year of age and they were followed-up
till adulthood. No significant relationships between these
features and mutation types were found (25). In our study,
besides major diagnostic criteria, diurnal bruxism was the
most common feature, which was detected in all classical
RTT patients. However, we noted scoliosis, breathing
problems, peripheral vasomotor disturbances and sleep
problems in 37.5%, 18.7%, 25% and 12.5% of the patients,
respectively. The rates of these clinical features in our study
were lower than those reported by Bebbington et al., it may
be associated with the lower mean age of the participants
(25).

The prevalence epilepsy was reported as 58 to 80%
in RTT patients (25-27). Seizures started around four years
of age in about half of RTT patients (28, 29). The results of
studies investigating the relationship between epilepsy and
mutation are conflicting. Pintuati et al. reported that

epilepsy was commonly seen in patients with large gene



deletions and p.Arg294Ter variant of MECP2 gene. Patients
with p.Argl68Ter and p.Arg255Ter variants started having
seizures earlier than patients with large gene deletions (30).
However, Jian et al. evaluated 288 patients and they
reported that seizure rates were found low in patients with
p-Arg294Ter and p.Arg255Ter variants (29). Similarly
Glaze et al., revealed 493 patients with MECP2 variants and
found lower rates of epilepsy in patients with p.Arg255Ter
variant (31). Nevertheless, Halbach et al. evaluated 137 RTT
patients and no relationship was found between epilepsy
and mutation types (26). In that study, a history of epilepsy
was reported in 61% of the RTT patients, but in only 1
patient, seizures started before 4 years of age. In 18% of the
females, epilepsy was uncontrolled or poorly controlled by
medication. In the present study, the rate of epilepsy
(68.75%) was compatible with the literature. However, the
frequency of early onset epilepsy (54.5%) and the incidence
of epilepsy around four years of age (9/11 patients; 81.8%)
than the literature (26, 28).
Additionally, resistant epilepsy (5/11 patients; 45.4%) was

were higher current
more commonly detected when compared with the study
authored by Halbach et al. (26). Nissenkorn et al. reported
that late-onset epilepsy is a good prognostic factor for the
disease (32). In our study, four out of five patients with late-
onset epilepsy had a good response to the anticonvulsant
treatment. In accordance with Pintuati et al. (2010), epilepsy
was detected in two patients with large deletion. Four of
the five patients with p.Argl68Ter had epilepsy, but there
was no difference between the patients regarding the age of
onset of epilepsy. Consequently, we could not find any
relationship between MECP?2 variants and the age of onset
of epilepsy.

In conclusion, the p.Argl68Ter variant is common
in classical RTT patients in Turkey. Besides the four main
criteria of RTT, which are necessary for the diagnosis of
classical RTT, diurnal bruxism, microcephaly and epilepsy
are common features in this syndrome. Epilepsy, which
can be treated using anti-epileptic medications, develops in
more than half of patients with RTT and especially early-
onset epilepsy tends to be drug resistant in a substantial

proportion of the patients.
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ABSTRACT

Objective: Postoperative anesthetic complications can be predicted by
evaluating the conditions that occur during preoperative evaluation and
peroperative follow-up. In addition, the type and duration of surgery as well
as the anesthesia technique are also important for postoperative morbidity.
With this study, it was aimed to determine the frequency and types of
complications in the postoperative period and to guide the future studies for
peroperative care improvement.

Materials and Methods: This study included the patients who had underwent
operation and admitted to the postoperative recovery unit between 2016 and
2017. Demographic data, anesthesia method, surgery type and duration, co-
morbidities, recovery score, and type of postoperative complication were
recorded via a study form which also included the cut-off values for possible
complications. The data were assessed by SPSS 21 program.

Results: It was found that postoperative complications developed in 0.87%
(n=105) of 12,051 patients. The mean age was 47.3 years, 57.1% women (n=60),
42.9% men (n=45), the average operation time was 2.1 hours, and the recovery
score was 9.6 on average. General anesthesia was performed in 99% of patients.
The most common postoperative complications respectively were found to be
vomiting (32.4%), nausea (28.6%) and hypoxemia (27.6%).

Conclusion: Detailed evaluation in the preoperative period and improvement
of the peroperative care is important to prevent postoperative complications.
As a clinical strategy, recording and evaluating postoperative complications
. will be a guide for improving the pre- and intraoperative care conditions of
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postoperatif morbidite igin 6nemlidir. Bu calisma ile postoperatif dénemde
komplikasyonlarmn siklig: ile tiplerinin belirlenmesi ve gelecekteki peroperatif
tiplerinin  belirlenmesi ve gelecekteki peroperatif bakim iyilestirme
calismalarina yon verilmesi amaglanmistir.

Gereg ve Yontem: Bu calisma, 2016-2017 yillar1 arasinda cerrahi uygulanmis ve
postoperatif derlenme {initesine kabul edilmis olan hastalar1 kapsamaktadir.
Demografik veriler, anestezi yontemi, cerrahi tipi ve siiresi, komorbidite,
derlenme skoru ve postoperatif komplikasyon tipi, olas1 komplikasyonlar ile
ilgili kestirim degerlerinin de tamimli oldugu, calisma formuna kaydedildi.
Veriler SPSS 21 programi ile degerlendirildi.

Bulgular: Toplam 12.051 hastanin %0,87'sinde (n=105) postoperatif
komplikasyon gelistigi bulundu. Ortalama yas 47,3 yil, %57,1 kadin (n=60),
%42,9 erkek (n=45), ortalama operasyon siiresi 2,1 saat ve derlenme skoru 9,6
idi. Hastalarm %99una genel anestezi uygulandi. En sik gozlenen postoperatif
komplikasyonlar sirasi ile kusma (%32,4), bulant1 (%28,6) ve hipoksemi (%27,6)
olarak saptandi.

Sonug: Preoperatif donemde detayli degerlendirme ve peroperatif bakimin
iyilestirilmesi postoperatif komplikasyonlar: 6nlemek icin énemlidir. Klinik bir
strateji ~ olarak,  postoperatif = komplikasyonlarin  kaydedilmesi  ve
degerlendirilmesinin, ileriye doniik hastalarin ameliyat 6ncesi ve sirasindaki

bakim kosullarmin iyilestirilmesi igin bir rehber olacag gortistindeyiz.

Anahtar Sozciikler: Anestezi, morbidite, postoperatif bulant1 ve kusma

Physiological disorders that affect multiple organ
systems may be observed during the recovery period from
anesthesia (1). The most common of these are postoperative
nausea-vomiting (PONV), hypoxia, hypothermia and
cardiovascular instability, some of which can be detected
during preoperative evaluation, some may occur in relation
to the type, duration of surgery or anesthesia technique.
Historically, it is thought that the application of anesthesia
is important only during surgery, but today it is seen that
preoperative evaluation and intraoperative follow-up

methods are given great importance.

Respiratory, cardiac or cognitive dysfunction may
occur in patients due to pain in the early postoperative
period. In the treatment of postoperative pain, studies have
proven that the multimodal approach is more effective than
of opioid-based analgesia treatment (2). With this
approach, complications such as nausea-vomiting,
respiratory depression, decreased GIS motility, and urinary
retention arising due to opioids are also prevented. Factors
such as short-acting anesthetic agents and more frequent
use of outpatient surgery make postoperative recovery

faster and more trouble-free. At the same time, choosing a

short-acting agent for preoperative medication will also be

effective in recovery from anesthesia.

It is known that the etiology of PONV is
multifactorial. These factors are reported to be related to the
patient, surgical procedure or anesthesia technique. In
addition, PONV may occur not only in the early
postoperative period but also in the later period. Hydration
and antiemetic agents are recommended in the treatment,
but there is no consensus on the routine application of these
treatments to each patient and the creation of a treatment
plan according to the

patient is among the

recommendations (3).

Due to reasons such as long waiting time in the
preoperative waiting area, infusion of large amounts of
unheated fluids in the intraoperative period, large surgical
incision, tremor may be observed in patients, especially in
the first hours after the operation. Measurement and
follow-up of body temperature are important for early
detection of hypothermia and prevention of shivering.
However, patients should be warmed with warm covers or

external heaters.



Monitoring the vital of each patient

signs
transferred to the postoperative recovery unit by the
healthcare worker in charge will ensure early detection and
prevention of possible complications. Along with
monitoring, some scoring systems are also helpful in the
decision to transfer patients from the postoperative

recovery unit.

Our aim with this study is to improve the quality of
peroperative applications by determining the frequency
and types of complications seen in the postoperative period

in our clinic.
MATERIAL and METHODS

A study form was prepared which included the
demographic information of the patients, anesthesia
method, type of operation, presence of additional disease,
recovery score, and type of postoperative complications.
The cut-off values for possible complications in the study
were also defined on the form. Data was recorded for the
patients who underwent surgery and anesthesia between
01.06.2016-01.06.2017 at the Mersin University Medical
Faculty Hospital (Appendice 1).

Modified Aldrete Score (Table 1) was preferred as
the postoperative recovery score. Patients who scored eight
and above according to the Modified Aldrete Score were
transferred to the relevant department services. If the
patient's score is below eight, the patients were followed up
by applying the necessary intervention. This form was
filled in by the health officer or nurses working in the

postoperative recovery unit.

In case of any complication in the patients, the
anesthesiologist who applied anesthesia to that patient was
informed and the necessary intervention (such as
respiratory support, elimination of analgesic need, PONV

treatment) was performed.

Oriented - cooperative patients between the ages of
18 and 75 years were included in the study, whereas
patients who were <18 or >75 years of age, who were not
oriented - who were not cooperated and were not admitted
to the postoperative recovery unit were excluded from the
study.
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After the data were recorded in the SPSS 21
program, they were evaluated by the Mersin University
Faculty of Medicine, Department of Biostatistics and
Medical Informatics. Continuous variables were expressed
as mean and standard deviation, and categorical variables
as numbers and percentages. Comparisons were evaluated

on frequency.

This study has been approved by the Ethics
Committee for Clinical Research in Mersin University
(date: 13.07.2017/ number: 206).

Table 1. Modified Aldrete Score Used in the Postoperative

Recovery Unit

MODIFIED ALDRETE SCORE

Four extremities

(Four extremities are moving)

Activity Two extremities 1

(Two extremities are moving )

No movement 0

Can breathe deeply and cough 2

Breathing Dyspnea, superficial breathing 1

Apnea and obstruction 0

Blood pressure + 20 mmHg of

normal

Blood pressure + 20-50 mmHg of
Blood Pressure
normal

Blood pressure more than +50

mmHg of normal

Fully awake, orientated

Consciousness | Arousable on calling

Not responsive
100-98 %

97-95 %

<95 %

Oxygen

Saturation

O | =|IN|IO| =N

Total Points
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RESULTS

17,460 patients were evaluated in the postoperative
recovery unit on the specified dates. Of them 5,409 were
excluded due to exclusion criteria. Totally 12,051 patients

were included to the study.

Postoperative complications were detected in 167
(1.38%) of 12,051 patients who underwent operation. The
with their

distribution by gender, average operation duration, and

average age of patients complications,
recovery score averages are shown in Table 2. General
anesthesia (totally both inhalational and intravenous
anesthesia) was used as anesthesia method in 99% of the
patients, and regional anesthesia was used in 1% in the

patients whom the complications were occurred.

According to the American Society of
Anesthesiology (ASA) scores, 78 patients were ASA 1
(46.7%), 68 patients were ASA 2 (40.7%) and 21 patients

were ASA 3 (12.6%).

Complications detected in patients are shown in
Table 3. Surgical types of the patients are shown in Table
4.

The
postoperative hypoxia were 47.5% of ASA Score 1, 35%
ASA Score 2, and 17.5% ASA Score 3. Postoperative

hypoxia was observed most frequently (35%) after

ratio of the patients who developed

abdominal surgery, then orthopedic surgery (27.5%) and
emergency surgery (5%), respectively.

When the distribution of postoperative nausea
incidence by gender was examined, it was 61.4% (n: 35) in
women and 38.6% (n: 22) in men. Postoperative vomiting

was 63.6% (n: 35) in women and 36.4% (n: 20) in men.

The
according to the type of surgery was 0% for emergency

incidence of postoperative hypertension

surgery, 18.1% for orthopedic surgery, 27.2% for abdominal
surgery, and 54.5% for other types of surgery.

Table 2. Age, Gender, Operation time, and Recovery

scores of the patients.

Demographic data
Age (year) (mean+SD) 47.09+19.76
Female (n=97) 58.1
Gender (%)
Male (n=70) 41.9
Operation time (hour) (mean+SD) 1.9+1.48
Recovery score (mean+SD) 9.6+0.84

Table 3. Distribution of complications observed in patients

Complications (%) | ()
Nausea 34.1 57
Vomiting 32.9 55

The tongue behind the

16.2 27

pharynx

Laryngospasm 4.2
Airway Glottic edema 4.2
obstruction | Blood, secretion in the 36 6

airway

External compression to 0 0

trachea
Hypoxemia 24 40
Hypotension 42 7
Hypertension 6.6 11
Arrhythmia 4.8 8
Unconsciousness 0.6 1
Hypothermia 42 7

Table 4. Distribution of patients according to the types of

surgery performed

Type of surgery (n) (%)
Emergency 4 24
Orthopedic surgery 41 24.6
Abdominal surgery 49 29.3
Others 73 43.7




DISCUSSION

According to the findings of our study, the most
common postoperative complication was found to be
nausea. In the second order, vomiting was found.
Postoperative nausea-vomiting is still one of the most
common postoperative complications (20-40%) despite all
the studies conducted on this subject and the use of
prophylactic antiemetics (1). Causes such as the type of
surgery performed, the presence of previous nausea-
vomiting history in the patient, female gender, duration of
the operation, opioid use increase the risk of PONV (4). It
was not surprising that nausea and vomiting were
observed in the first place in the patients included in the

study.

When the relationship between gender with nausea
and vomiting was examined, the rate of both nausea and

vomiting was found to be higher in women.

With the Modified Aldrete Score, which was first
published in 1970 and revised in 1995, it was decided to
and the

complications that occurred were recorded. While a score

leave the postoperative recovery unit
of 10 out of 15 according to this scoring calculated by the
patient's activity, respiration, circulation, consciousness
and color assessment is considered sufficient for the patient
to be discharged, there are publications suggesting that a
minimum score of 9 will be sufficient (5,6). According to the
findings in our study, the mean recovery score of the
patients was determined as 9.6, which is suitable for

discharging patients from the recovery unit.

Postoperative hypoxemia is resulted from many
reasons. Often, it may occur due to the development of
atelectasis during the operation, the administration of
opioids for analgesia, the transfer of patients from the
operating room to the recovery unit without completely
reversing the muscle relaxant effect (4). In the study
conducted by Sun et al. in 2015, it was reported that
postoperative hypoxemia may lead to serious secondary
problems such as brain dysfunction, dysrhythmia and
myocardial ischemia (7). In our study, it was unexpected to
find a high rate of postoperative hypoxemia, because before
this study was started, the incidence was unknown. This

result has greatly increased our awareness of this issue.
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However, it was found that only 3 out of 40 patients who
developed hypoxia developed arrhythmia, which was
accepted because of the early application of hypoxia
treatment without rhythm disturbance. The relationship
between ASA Score and probability of re-intubation was
studied before (8). When the relationship between the ASA
score and the development of postoperative hypoxemia
was examined in our study, it was found that the majority
of patients with hypoxemia were evaluated as ASA I, the
second was observed in patients who were evaluated as
ASA 11, and contrary to what was expected, the patients
with the least hypoxemia were those evaluated as ASA III

In the postoperative period, airway obstruction
may occur due to tongue leaking into the posterior
oropharynx, blood or secretion, laryngospasm, acute
hemorrhage (9). Obstruction in the upper airway can cause
many catastrophic situations (10). In our study, it was
determined that the most common cause of airway
obstruction was falling the tongue into the posterior
oropharynx. The reason of this problem could be
inadequate muscle strength, the insufficiency of reversal of
neuromuscular blocking agents or early transfer from the
operating room to the recovery room. This problem has
been eliminated by applying various airway maneuvers
and verbal stimulation. In addition, airway ostruction was
observed in our patients due to other reasons; however,
obstruction was resolved with the correction of the
underlying cause. This finding has strengthened that
patients were transferred from the operating rooms to the
recovery unit before their muscle strength was fully
restored but the neuromuscular monitoring was not

applied to all the patients.

Cardiac problems may be encountered in addition
to airway and oxygenation problems in the postoperative
period. Factors such as hypermetabolism, sympathetic
stimulation and hypoxemia play a role in the pathogenesis
of postoperative cardiac complications (11). In the study
conducted by Michard et al, development of both
hypotension and hypertension in the postoperative period
were found to be associated with increased morbidity and
mortality (12). The most common cardiac complication in
our study was hypertension. It was determined that this

complication was followed by arrhythmia and hypotension
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development, respectively. Postoperative blood pressure
regulation is known to be a complex condition that is
affected by the characteristics of the patient or the

procedure performed and the perioperative care.

Although the incidence of

hypertension varied between 5-20% after non-cardiac

postoperative

surgery, it was found to be associated with stroke,
myocardial damage - infarction or bleeding. According to a
recently published study, systolic blood pressure > 180
mmHg and diastolic blood pressure > 110 mmHg are signs
of risk (13). “Acute postoperative hypertension” is defined
as a significant high blood pressure that can lead to serious
neurological, cardiovascular or surgical field complications
in the early postoperative period. Patients who develop
acute postoperative hypertension should be ensured of
adequate ventilation and analgesia before being evaluated
cardiologically. In the treatment of postoperative
hypertension, it is recommended to first exclude the
underlying cause (pain, urinary retention, hypoxemia,
anxiety, etc.) and to initiate antihypertensive treatment if
necessary (14). In our study, the development of
hypertension was evaluated according to the types of

surgery, but no clear result was obtained on this issue.

Postoperative hypotension can often occur due to
hypovolemia. Especially in geriatric patients and patients
with heart failure, it is recommended to be cautious in the
treatment of hypotension. It is considered as an indicator of
increased risk that postoperative systolic blood pressure <
90mmHg. It is known that if the patient has a history of
preoperative hypertension, systolic blood pressure >
90mmHg is also a matter of concern, it means the values of
systolic blood pressures accepted normal for non-
hypertensive patients can be low for patients with
hypertension (15). There is no consensus on the exact value

of what the postoperative blood pressure should be.

In our study, the incidence of hypotension was
found to be low, but only the values of the patients in the
postoperative recovery unit were examined. However,
there are studies showing that postoperative hypotension
is detected at least once in approximately 20% of patients
between 0 and 3 days (16). In our study, when the types of

surgery and the development of hypotension were

evaluated, it was found that it mostly occurred after
abdominal surgery. We think that fluid therapy applied in
our clinic in abdominal surgery, which causes large fluid
losses, may have increased the incidence of postoperative

hypotension.

Arrhythmia in the postoperative period is also an
important complication. Arrhythmia can occur due to
causes such as hypothermia, electrolyte disturbance, pre-
existing cardiac disease (congenital or acquired cardiac
disease) (17). In our study, the rate of patients with
arrhythmia in the postoperative period was found to be
low, and the reason of arrhythmia were the preexisting
cardiac diseases. In these patients, arrhythmia was treated

by correcting the underlying cause.

The mechanism of postoperative neurological
disorders is still not completely explained and is thought to
be multifactorial (18). Postoperative unconsciousness can
be seen from amnesia to delirium. In our study,
unconsciousness was found in only one geriatric patient,
and it was thought that the reason for the impaired
consciousness in this patient was combination of opioid
and prolongation of the effect of the anesthetic agent
(thiopental sodium).

Hypothermia is considered to be a serious risk
factor for patients undergoing surgery. It is known that
postoperative hypothermia changes systemic and local
physiology. It can lead to platelet dysfunction, coagulation
disorders, increased incidence of postoperative infection
and prolonged hospitalization, especially cardiac
complications (such as myocardial damage, adrenergic
response) (19). In our study, postoperative hypothermia
was found in seven patients. Although a heated sheet was
used for each patient admitted to the postoperative
recovery unit, an external warming device was also used in
addition to patients with hypothermia. No serious
problems as abnormal heart rhythm or disturbances in vital
signs related to hypothermia was encountered in these

patients.

When all these findings were evaluated, decisions
were made regarding the practices that could be performed
in order to reduce the incidence of postoperative

complications in our clinic.



It is known how important perioperative anesthesia
management is in predicting and preventing problems that
patients may encounter in the postoperative period. In the
preoperative period, it is one of the primary tasks of the
anesthesiologist to examine the patients in detail and
optimize the situations that may pose risks. In this study, a
higher rate of postoperative nausea and vomiting was
found than reported in the literature. In order to optimize
this result, routine prophylactic antiemetic application in
specific surgeries (such as laparoscopic surgery, ear
surgery), preoperative fasting period should not last longer
than 6 hours, and patients should be given clear liquid
orally 2 hours before the operation. In addition, the follow-
up periods of patients with postoperative nausea and
vomiting complaints were prolonged in the recovery unit.
In order to prevent and / or reduce the hypoxia observed in
the postoperative period, some changes have been
implemented in the intraoperative ventilation strategy of
the patients. These include practices such as minimizing the
separation of patients' intubation tubes from the
respiratory circuit, performing at least one recruitment
maneuver in patients without contraindications, and
avoiding high oxygen concentrations. In addition, it was
ensured that the patients were not transferred to the
recovery unit before the postoperative muscle strength was
fully restored, and the use of the TOF device for muscle
strength evaluation was increased. Another finding of us is
the increased sensitivity in applying targeted fluid therapy
to patients in order to reduce the incidence of hypotension

in the postoperative acute period after abdominal surgery.

With all these findings and applications, we think
that we emphasize the importance of the responsibility of
the anesthesiologist in the postoperative recovery unit and

raising the awareness of the team working together.
Main Points

® Close follow-up of patients admitted to the
postoperative recovery room and recording their values are

important in terms of detecting and resolving problems.

the field of

anesthesiology, nausea and vomiting continue to be a

® Despite all developments in

serious problem that disrupts the quality of life. Factors that
may cause PONV should be determined individually in
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patients, and nausea and vomiting should be tried to be

prevented and treated with appropriate treatment options.

e Failure to fully evaluate muscle strength during
the termination of anesthesia may lead to life-threatening
problems that may arise in the postoperative period. In
order to prevent this situation, quantitative measurement
of muscle strength should be evaluated in every patient, if

possible.
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Appendice-1: Study form to be filled in the postoperative recovery unit for the patients

COMPLICATIONS IN POSTOPERATIVE CARE UNIT: STUDY FORM
Name-Surname:

Age:
Gender:
Type of Operation: Emergency surgery [ |
Orthopedic surgery ]
Abdominal surgery ]
Others: 1]
Anesthesia Method: Regional ] General Anesthesia [
Recovery Score:
ASA Status:
Operation Time:
Postoperative Complications:
a) Nausea (or retching)
b) Vomiting (Once or more)
c) Airway obstruction:
Falling the tongue to the posterior of the pharynx ]
Laryngospasm ]
Glottic edema 1]
Blood and secretions in the airway 1]
External compression of the trachea (neck hematoma) ]

d) Hypoxemia (Sp0O,<90%): Yes ] No [
e) Hypotension (Blood pressure < 90/50 mmHg)

f) Hypertension (Blood pressure > 140/80 mmHg)

g) Arrhythmia

h) Unconsciousness (Glascow Coma Scale < 10)

i) Hypothermia (Body temperature < 35.5°C)






Olgu Sunumu

Mide metastazi yapan orbita malign melanomu:
Olgu sunumu

ORBITAL MALIGN MELANOMA CAUSING GASTRIC METASTASIS, A CASE REPORT
Bartu BADAK, “'Mustafa SALIS, ‘“'ibrahim Emin TUNCER

Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Eskisehir, Tirkiye

oz

Malign melanom cilt kanseri vakalarmin az bir kismimi olusturmakla beraber
cilt kanserine bagh oliimlerin biiytik cogunlugundan sorumlu tutulmaktadir.
Malign melanom, metastaz paterni olarak herhangi bir organi tutabilmektedir.
Gastrointestinal sistem metastazlar1 genellikle ince barsak seviyesinde olmakla
beraber izole mide metastazlar: da nadir olarak goriilebilmektedir. Hastalar,
diger gastrointestinal sistem ttimorlerinde goriilen karin agrisi, kusma,
halsizlik, disfaji, kabizlik, hematemez, melena, ince bagirsak tikanmasi,
perforasyon gibi klinik prezantasyonlarla basvurabilirler.

Bu olgu sunumumuzda; primer orbita malign melanomu nedeniyle takipli 57
yasinda erkek hastada mide metastazi tespit edilmesi ve lezyonun masif
kanama tablosu ile basvurmasi {iizerine palyasyon ve metastazektomi
uygulanan bir hastay1 sunmay1 amagladik.

Anahtar Sozciikler: orbita, malign melanom, gastrik metastaz
ABSTRACT

Although malignant melanoma constitutes a small part of skin cancer cases, it
is hold responsible for the vast majority of skin cancer-related deaths.
Malignant melanoma can involve any organ as a pattern of metastasis.
Although the gastrointestinal systems metastases are usually at the level of the
small intestine, isolated gastric metastases can also be seen rarely. Clinical
presentations such as abdominal pain, vomiting, weakness, dysphagia,
constipation, hematemesis, melena, small intestine obstruction, perforation are
seen as in other gastrointestinal system tumors.

Bartu BADAK In this case report; we aimed to present a 57-year-old male patient with
primary orbital malignant melanoma, who underwent palliation and

Eskigehir OsmangaZI L{nlve'r3|t93| metastasectomy upon detection of gastric metastasis and the lesion presented
Genel Cerrahi AD, Eskisehir with massive bleeding.

E-posta: drbartu@gmail.com
https://orcid.org/0000-0003-3465-8719

Keywords: orbital, malignant melanoma, gastric metastasis

Malign melanom, dermis kaynakli kanserlerin ‘C’;ucutté he'rhzimgcl;l b'lr o'rgam It(uta.llolll.rrektedlr (ZL
yaklasik %1-2 blimiinii olusturmakla beraber, cilt astrointestinal (GI) sistemin en sik goriilen metastati

timorlerindendir. En sik tutulan bolgel da i
kanserine bagli 6liimlerin biiyiik bir kismindan sorumlu MOrieHNAendir. B sik titilan bolgeler arasinda ihee

tutulmaktadir (1). Malign melanom metastaz paterni olarak barsaklar, kolon ve rektum olmakla beraber nadiren de olsa
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mide tutulabilmektedir (3). Hastalar diger GI sistem
tiimorlerinde goriilen karin agrisi, kusma, halsizlik, disfaj,
kabizlik, hematemez, melena, ince bagirsak tikanmasi,
perforasyon gibi nonspesifik semptomlarla kliniklere
bagvurabilmektedirler (4).

Bu olgu sunumumuzda; primer orbita malign
melanomu nedeniyle takipli 57 yasinda erkek hastanin
masif iist gastrointestinal kanama tablosu ile klinigimize
bagvurmasi iizerine cerrahi tedavi karar1 verilip yapilan
tetkikler ve ameliyat sonrasi malign melanom mide

metastazi saptanan olgumuzu sunmay1 amagcladik.
OLGU SUNUMU

Elli yedi yasinda erkek hasta halsizlik, genel viicut
agris;, koyu renkte digskilama sikayetleriyle klinigimize
basvurdu. Hastanin alinan anamnezinde iig y1l dncesine ait
(2016) malign melanom nedenli sol goz eniikleasyonu
yapildigl, ana spesmen patoloji raporunun evre pT4e,
“Mikst Tip Malign Melanom” ile uyumlu olarak geldigi
ogrenildi. Bu ameliyata ait dig merkez tetkik, operasyon ve
histopatoloji preparatlar1 incelendiginde tiimoriin cerrahi
smirlarimin ve optik sinir cerrahi sinirlarmin intakt oldugu,
neoplastik hiicrelerin HMB45 pozitif olarak boyandig:
bilgilerine ulagilmistir. Ameliyat sonrasi patoloji sonucuyla
g6z hastaliklar1 polikliniginde takip edilen hastaya yapilan
viicut taramalar1 sonucunda adjuvan tedavinin
diistiniilmemis oldugu ve 3 aylik poliklinik kontroliine
cagirilmis oldugu bilgilerine de sozel olarak ulasilmistir.
Ozgecmise yonelik olarak yapilan incelemede hastanin
Agustos 2016 tarihli dis merkez toraks ve abdomen kontrol
bilgisayarli tomografisinde (BT) metastazla uyumlu ya da
anlamli bir ozellik bulunmadig1 o6grenilmistir. Ancak
ameliyat sonrasi genel durumu iyi olan ve herhangi bir
sikayeti olmayan hastanin 2017 ve 2018 yillarinda onkolojik
takip amagli herhangi bir tetkik yaptirmadigi 6grenilmistir.
Sonrasinda hasta Agustos 2019 da viicut agrisi, kaslarda
glicstizliik, halsizlik, koyu renkli digkilama sikayetiyle
merkezimize basvurdugunda ileri derecede hemoglobin
diisiikliigii saptanmas {izerine gerekli destek tedavileri
verilmis ve ardindan Gastrointestinal sistem kanama
odagina yonelik tarafimizca yapilan iist gastrointestinal
sistem endoskopisinde mide antrumda incisura angularis

seviyesinde polipoid kanamali tiimdoral lezyon izlenmistir.

Bu lezyondan alinan biyopsinin histopatolojik inceleme
sonucu malign melanom metastaz: ile uyumlu gelmistir.
Hastanin tetkik ve degerlendirmelerinin devam ettigi bu
siirecte bir kez daha masif {ist GIS kanamasimn olmasi ve
bu tablonun giderek koétiillesmesi nedeniyle hasta ve
yakinlarmin da onami alinarak hem metastazektomi hem
palyasyon amagh distal gastrektomi ($ekil 1) ve Roux N-Y

anastomoz islemleri uygulanmustir.
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Sekil 1: Mide antrum-pilor bileskesinde 5x4.5x2.5 cm lik
gri-kahverengi renkte malign melanom metastaz1 ile
uyumlu kitlesel lezyon-Distal Gastrektomi spesmeni.

Hastada

komplikasyonla karsilasiimamis olup ameliyat: takip eden

ameliyat  sonrast  herhangi  bir
6. glinde genel cerrahi ve medikal onkoloji poliklinik
kontrolii onerilerek tam sifa ile taburcu edilmistir. Nihai
histopatolojik inceleme sonugclari ise malign melanom

metastazi, mide olarak raporlanmustir. (Sekil 2-3)



Sekil 2: Solda mide mukozas: izlenmektedir. Altta
infiltratif timor dokusu bulunmaktadir (Hematoksilen

Eozin boyama x100 biiyiik biiyiitme)

Sekil 3: Timor hiicrelerinde belirgin niikleer pleomorfizm

mevcuttur. Bazi hiicrelerde

(ok)
(Hematoksilen Eozin boyama x400 biiyiik biiyiitme)

ve eozinofilik niikleol

sitoplazmik pigment birikimi gozlenmektedir

TARTISMA

Malign Melanom metastaz paterni olarak herhangi
bir organa yayilabilmektedir. M1a bolgesel metastaz, M1b

pulmoner sistem metastazi, Mlc ise visseral organ
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(gastrointestinal ~sistem, adrenal bezler, karaciger)
tutulumunu gostermektedir (2). Malign melanomlarin
gastrointestinal sisteme metastazlart stk goriilmesine
ragmen mide metastazlar1 nadirdir (5). En sik tutulan
bolgeler arasinda ince barsaklar, kolon ve rektum bulunur.
Mide metastazi nadir goriilen bir durum olmakla beraber
bizim olgumuzda hastada midede metastaz saptanmistir
(4). Gastrointestinal sistem metastazlari primer tan1 aninda
ya da yillar sonra niiks belirtisi olarak ortaya cikabilir.
Olgumuzda mide metastazi orbita tedavi edildikten 3 yil
sonra ortaya ¢ikmustir. Mideye metastatik melanom nadir
goriilen bir durumdur, koétii prognozu gosterir. Mideye
metastaz yapan malign melanom olgularinda beklenen
survi genellikle 1 yilin altindadir (6). Klinik bulgular
genellikle non-spesifiktir, ve ¢ogu hastada hastalik ileri
evreye ulasana kadar asemptomatik seyreder (7). Hastalar
mide bulantis1 kusma, gastrointestinal kanama, kilo kaybi
semptomlar: gosterebilir, hatta akut perforasyon haliyle
gelebilirler (7). Tan1 radyografik ¢alismalar ve endoskopik
olarak yapilir. Olgumuzda non-spesifik gastrointestinal
semptomlar ve kanli digkilama olmas: {izerine yapilan
BT'nin

metastazlari saptamada duyarliligi %60-70 oranindadir (7).

endoskopik incelemeyle tam konulmustur.
Gastrointestinal sisteme metastaz stiphesi varsa tarama

amacgli  6zofagogastroduodenoskopi, kolonoskopi ve
gerekirse kapsiil endoskopisi ile ince bagirsak incelemesi
yapilmalidir, bir lezyon tespit edildigi takdirde biyopsi

alinmalidir (8).

Metastatik mide MM’leri basta mide govde ile
fundusunda ve Oncelikle biiylik kurvatiir tarafinda
izlenmektedir (5). Endoskopik olarak ti¢ morfolojik
gorliniim bildirilmektedir. Birincisi ve en sik goriileni
genelde tepesi {ilsere melanotik nodiildiir. Ikincisi,
ylizeyden kabarik ve iilsere submukozal kitle, {i¢linciisii ise

melanoz ve nekroz insidansi degisen kitlesel lezyondur (3).

Melanom tanistnin dogrulanmasi, biyopsilerde S-
100 proteini, premelanozom glikoprotein monoklonal
antikoru HMB-45 ve melan-A pozitifligi ile dogrulanir (5,
9).

Tedavi

immiinoterapi ve hedefe yonelik tedavidir.

secenekleri cerrahi rezeksiyon,
Cerrahi

rezeksiyon semptomatik hastalarda palyatif amagl olarak
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yapilabilir, bazi durumlarda bunun timoér yiikiiniin
azaltilmasma bagl surviye katki sagladigr goriilmiistiir
(10). Olgumuzda lezyonun, kan transfiizyon ihtiyact
gerektirecek kadar kanamali olmasi ve kanamanin tekrar
etmesi nedenli cerrahi rezeksiyon karar1 verilmis ve

uygulanmuistir.

Sonug olarak karsilastigimiz olguda da oldugu gibi
malign melanom viicutta birgok organi tutabilmekte, yillar
sonra bagka bir organda niiks lezyon olarak karsimiza
¢ikabilmektedir. Malign melanom &ykiisii olan hastalarda
yeni gelisimli gastrointestinal sistem semptomlari, kanama
durumlarinda st gastrointestial sistemin {ilserlere
lezyonlari, primer tiimorlerinin yaninda malign melanom
metastazlari da akilda tutulmali ve cerrahi tedavi segenegi

goz oniinde bulundurulmalidir.

Yazarlarin  herhangi  bir c¢kar catismasi

bulunmamaktadir.

Hastadan 04.07.2020 tarihinde aydinlatilmis onam

alimmugtir.
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Olgu Sunumu

Ust havayolu obstruksiyonu sonrasi negatif basingli
pulmoner odem gelisen bir ¢ocuk olgu

CHILD CASE WITH NEGATIVE PRESSURE PULMONARY EDEMA AFTER UPPER AIRWAY
OBSTRUCTION

ikbal TURKER, (“Riza Dincer YILDIZDAS, “Ozden Ozgiir HOROZ, © Faruk EKINCI
Cukurova Universitesi Tip Fakiiltesi, Gocuk Sagli§i ve Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim Dali, Adana

0z

Ozgegmisinde bilinen bir hastalig1 olmayan 5,5 aylik kiz hasta uyku sonrasi
annesi tarafindan kontrol edilirken yataginda ytiziistii baygin sekilde
burnundan kan gelirken bulunmus idi. Oykdi, fizik muayene, laboratuvar
sonuclari, akciger grafisi ve klinik bulgularmin negatif basincli pulmoner
6demle uyumlu distintldii. Hastaya rezervuarli geri solumasiz oksijen
15 L/dk ve ampirik sulperazon baslandi. Takibinde 24-48 saat icinde klinik
bulgular: diizeldi ve oksijen tedavisi kesildi. Tedavinin 3. Giintinde takip ve
tedavinin devamui i¢in genel gocuk servisine devredildi. Cocuklarda negatif
basingli pulmoner 6dem nadir goriilen fakat acil ve hayat1 tehdit edebilen bir

durumdur. Erken tani ve tedavinin hayat kurtarici olup, hava yolunun
korunup, oksijenasyonun saglanmasi temel hedeftir.

Anahtar Sozciikler: akciger 6demi, hava yolu tikaniklig1, cocuk
ABSTRACT

A 5.5-month-old girl, who had no known disease, was checked by her mother
after sleep, and was found in her bed while she was unconscious and bleeding
from her nose. History, physical examination, laboratory results, chest x-ray
and clinical findings were thought to be compatible with postobstructive
pulmonary edema. The patient was started with reservoir, non-breathing
oxygen 15 L/min and empiric sulperazone. Her clinical findings improved
within 24-48 hours and oxygen therapy was discontinued. On the 3rd day of
ikbal TURKER treatment, she was transferred to the general child service for follow-up and
continuation of the treatment. Postobstructive pulmonary edema in children
is a rare but urgent and life-threatening condition. Early diagnosis and
Cocuk Sagligi ve Hastaliklari AD, treatment is life-saving, maintaining the airway and ensuring oxygenation is
Cocuk Yogun Bakim Bilim Dali, ADANA the main goal.
E-posta: iturker33@gmail.com
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Keywords: pulmonary edema, airway obstruction, child

Negatif basingli pulmoner ddem, iist hava yolu Etyolojik olarak iki farkl tipi tantmlanmustir. Tip 1 siklikla

iist h lu tikaniklig1 olan hastalarda, Tip 2 i t
obstriiksiyonunun bilinen ancak nadir goriilen ve hayati usthavayoru Hanihgt ofan hastalarda, Hp £ 15¢ astim ya
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olan hastalarin postoperatif ekstiibasyonu sonrasinda
goriiltir (1). Literatiirde siklig: {ist hava yolu tikanikligi
olan vakalarda %7-12, entiibasyon uygulanan alt hava yolu
tikaniklig1 olan vakalarda %0,05-0,1 olarak bildirilmistir (2,
3). Ust hava yolu tikanikhigma bagl gelisen pulmoner
o0dem igin iki farkli mekanizma One siirtilmiistiir. Birinci
goriis, hasta tikal1 hava yolu ve kapali glottise kars1 nefes
alma gabasi gosterdiginden gogiiste intratorasik negatif bir
basing meydana gelir. Yiiksek basingtan (pulmoner venoz
sistem) diisiik basingh bolgeye (pulmoner interstisyel alan
ve hava bosluklar1) dogru hareket eden siv1 ile hidrostatik
bir transpulmoner gradyan olusmasi sonucu anlamli siv1
gecisine dayandirilir. Tkinci goriiste ise pulmoner 6demin
alveolar epitel ve pulmoner mikrovaskiiler membranlarin
siddetli mekanik stres nedeniyle bozulmasi, kapiller
gecirgenligin artmasmna bagh oldugu disiiniiliir. Biz
burada {ist havayolu obstriiksiyonu olusmasi sonrasi
negatif basingli pulmoner 6dem klinigi gelisen, daha
oncesinde sagliklt olup, bilinen herhangi bir kronik

hastalig1 bulunmayan pediatrik bir olguyu sunduk.
OLGU SUNUMU

ézgegmiginde bilinen bir hastalig1 olmayan 5,5 aylik
kiz hasta uyku sonrasi annesi tarafindan kontrol edilirken
yataginda yiiziistii baygin sekilde burnundan kan gelirken

bulunmus. Dig merkez bagvurusunda asfiksi ve travma

diisiiniilen hastanin toraks tomografisinde pulmoner 6dem
saptanmasi tizerine ¢ocuk yogun bakim iinitemize sevk
edildi. Geldiginde genel durumu orta, vital bulgularinda
nabiz: 140/dk, solunum sayis1: 40/dk, oksijen saturasyonu:
%92, ates: 37,2°C, kan basinci: 80/50 mmHg idi. Fizik
muayenesinde dinlemekle akciger seslerinde bilateral
yaygin ralleri mevcut idi. Diger sistem muayeneleri dogal
idi. Laboratuvar incelemelerinde arteriyel kan gazi pH: 7,26
PCO2: 24,7 mmHg PO2:89,8 mmHg HCOs:13,1 BE: -14,9
laktat: 1,6 mmol/L beyaz kiire: 5,9x103/uL, Hb: 9,6 g/dL, plt:
354x10%/uL idi. Biyokimya testlerinde BUN: 6,1 mg/dL
kreatinin: 0,2 mg/dL ALT: 50 U/L AST: 27 U/L, diger
laboratuvar bulgulart normal idi. Akciger grafisinde
bilateral yaygin infiltrasyonu mevcut idi. (Sekil 1-a) Toraks
tomografisinde agirlikli olarak sagda olmak tizere bilateral
akciger iist lob diizeyinde ve sag akciger orta lob diizeyinde
buzlu cam dansitesi mevcuttu. Ekokardiyografi bulgular:
normal idi. Hastaya rezervuarli geri solumasiz oksijen 15
L/dk ve ampirik sulperazon tedavisi baglandi. Takibinde 24
— 48 saat icinde klinik bulgular1 diizeldi ve oksijen tedavisi
kesildi. Tedavinin 3. giiniinde oda havasinda oksijen
saturasyonu %99 olan ve fizik muayenede akciger
seslerinde normale donen hasta, takip ve tedavisinin

devamui i¢in genel ¢ocuk servisine devredildi. Yatisinin 3.

giinii ¢ekilen akciger grafisi normal idi. (Sekil 1-b)

Sekil 1 a. Bagvuru anindaki akciger grafisi pulmoner 6dem igin tipik olan merkezi ve bilateral simetrik bir patern ile

bilateral pulmoner infiltrasyon b. Takibin 3. giiniinde normal goriilen akciger grafisi



TARTISMA

Solunum yolu obstriiksiyonu sonrasinda gelisen
akciger 6demi klinigi ilk defa kopekler tizerinde yapilan bir
calismada 1972 yilinda gosterilmistir. Olgu olarak ilk defa
1977 yilinda yaymnlamustir (4).

Negatif basingh pulmoner 6demin etyopatogenezi
tartismali olsa da tikali solunum yoluna kars1 yapilan zorlu
inspiryum ¢abasinin intraplevral negatif basinci arttirmasi
primer olarak sorumlu tutulmaktadir. Negatif intraplevral
basingtaki bu artis sonucu, pulmoner interstisyel basing
azalir, sistemik vendz doniis artar, sag ve sol ventrikiil
fonksiyonlar1 bozulur ve pulmoner 6dem gelisir. Pulmoner
hizl

alveolokapiller biitiinliigii bozar, bdylece pulmoner 6dem

kapiller ~basingta meydana gelen ytiikselis
gelisimini kolaylastirir (5). Solunum yolu tikarukliginda
ortaya cikan hipoksi ve hiperadrenerjik yanit pulmoner
prekapiller ve postkapiller rezistansi artirir pulmoner
damarlarda vazokonstriksiyona neden olur, pulmoner
vaskiiler basinglari yiikseltir ve damar biitiinliigiinii daha
da bozulmasma yol agarak akciger 6demi gelisimine

katkida bulunur. (6, 7, 8).

Negatif basingli pulmoner 6dem her biri benzer
klinik bulgulara sahip, ancak farkl etiyolojiye sahip 2 tipte
smiflandirilmistir. Tip 1’e, epiglottit veya krup gibi
enfeksiyonlar, yabanci cisim etkisi, post-ekstiibasyon
sonrasi gelisen subglottik 6dem, post-ekstiibasyon sonrasi
gelisen laringospazmin yani sira, ast bogulma, anatomik
anomalilerin neden oldugu bildirilmistir (9). Tip 2’ ye ise
kronik hava yolu obstritksiyonu olan astimli ya da
obstruktif uyku apne sendromlu hastalarin entiibasyondan

sonraki postoperatif donemde rastlanir (1).

Hastanin solunum yolu tikanikligi bulgular1 ve
bunlarla birlikte hipoksemi, entiibasyon sonrasi olusan
pulmoner &dem ve akciger grafisi taniyr koymada
yardimcidir (10, 11). Akciger grafisinde peribronsiyal
golgelenmelerde artis, Kerley cizgileri, diffiiz alveoler
infiltrasyonlar ve artmis opasiteler bulunabilir. Bizim
hastamizda da benzer bulgular mevcut idi. Oykiisiinde
epistaksis olmasi, etiyolojide hipofarenkste biriken kanli
sekresyona bagli olarak tetiklenen laringospazmin rol
oynadigini diislindiik. Louis ve arkadaslarinin yaptigi

calismada postobstruktif pulmoner o6demin en sik
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karsilasilan nedeninin laringospazm oldugunu
gostermislerdi (12). Laringospazma neden olabilecek koyu
ve miktar1 fazla sekresyonlar (13), hematom (12), zor
entiibasyona bagl gelisen 6dem (14), yabanci cisim
aspirasyonunu (15), higkirik (16), krup (17) laringospazm
gibi nedenlerin postobstruktif pulmoner 6deme neden
olabilecegi gosterilmistir. Negatif basingli pulmoner
O0demin tedavisi genel olarak oksijen tedavisidir. Agir
olgularda yiiksek akish nazal oksijen tedavisi, noninvazif
ve invazif mekanik ventilasyon uygulanabilir. Olgumuz

standart oksijen tedavisine gok iyi yarut verdi.

Sonug olarak, ¢ocuklarda negatif basingli pulmoner
O6dem ender goriilen fakat acil ve yasami tehdit edebilen bir
Erken

oksijenizasyonun saglanmasi ¢ok énemlidir. O nedenle st

durumdur. tani  konulmasi ve yeterli
hava yolu obstriiksiyonlar1 sonrast ani solunum sikintisi
gelisen ¢ocuk hastalarda negatif basingli pulmoner édem

akla gelmelidir.
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KAPSAM ve TEMEL ISLEYIS

Dokuz Eyliil Universitesi Tip Fakiiltesi Dergisi (DEU Tip Derg), Dokuz Eyliil Universitesi
Tip Fakiiltesinin yaymn organi olup yilda ii¢ kez yayinlanir. Dergi, tibbin her alanindan temel ve
klinik arastirmalari, toplum temelli arastirmalari, giincel konularda derlemeleri, ender rastlanan
tibbi olgulari, egitim amagl kisa tibbi bulmacalari, editor goriislerini, alaninda uzman hekimlerin
deneyim ve yorumlarini igeren editore mektuplar1 yayimlar. Yayinlanmas: istenen makaleler
elektronik ortamda https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/ adresi tizerinden gonderilmelidir.

Dergide yayimlanmak tizere gonderilen yazilarin daha 6nce elektronik ya da basili olarak,
bagka bir yerde yayimlanmamis olmas1 ya da gonderim zamaninda baska bir derginin incelemesi
altinda olmamasi gerekir. Yazi, bir tezden kaynaklanmakta ya da tezin bir boliimii ise veya daha
once bilimsel toplantilarda sunulmus ise toplantinin adi, diizenlendigi tarih ve sehir belirtilerek
baslik sayfasinda bilgi verilmelidir.

Dergide yayimlanan makalelerde sunulan veriler, goriigsler ve ifadelerin bilimsel, etik ve
hukuki sorumlulugu yazar(lar)a ait olup Editor, Yayin Kurulu {iiyeleri, Yayinc:t ve Dokuz Eyliil
Universitesi Tip Fakiiltesi'nin bu konularda herhangi bir sorumlulugu yoktur.

Dergiye gonderilen tiim yazilar, Yayin Kurulu tarafindan, dergi kapsamina ve yazim
kurallarina uygunlugu agisindan degerlendirir. Editorler, yaziyr damisman degerlendirmesine
gondermeden Once red etme veya diizeltilmek iizere yazar(lar)a geri gonderme karar1 verebilir.

DEU Tip Derg, cift kor bir dergi olup, yazilar ilgili konuda uzman en az iki danigmana
gonderilir. DEU Tip Derg, makalenin dergiye gonderilmesinden itibaren 6-8 hafta icinde
degerlendirme sonucu hakkinda yazar(lar)a bilgi vermeyi hedefler. Editdr, danismanlarin
onerilerini gbz Oniine alarak makalenin revizyonunu isteyebilir. Revizyon 8 hafta icinde
tamamlanmalidir. Yazinin revize versiyonu zamaninda dergiye gonderilmez ise, yazi yeni bir
bagvuru olarak degerlendirilecektir.

Makale ile ilgili nihai karar (kabul/red), editor tarafindan yazara bildirilir.
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Son karar asamasina yakin donemde, makul bir agiklama olmaksizin yapilan geri cekme
istekleri reddedilir.

Tiim yazarlar, editoriin temel anlami degistirmeden yapacag diizeltmeleri kabul ederler.

DEU Tip Derg, gonderilen yazilarin degerlendirilmesi ve/veya basilmasi ile ilgili
yazar(lar)dan herhangi bir {icret talep etmez.

YAYIN HAKKI ve YAZARLIK

DEU Tip Derg’e gonderilmis olan yazmin tiim yerel ve uluslararasi yayin haklar:
yazarlarin hepsinin imzaladig1 “Yaym Hakki Devir Formu” ile DEU Tip Derg’e devrededilir. (Ek
1).

Yazarlarin her birinin makaleye katkisi, form tizerinde agikga belirtilmelidir.

Makale dergiye gonderildikten sonra, yazar ismi ekleme veya ¢ikarma ya da yazar sirasini
degistirme miimkiin olmayacaktir. Derginin bu konudaki uygulamalari International Committee of
Medical Journal Editors-ICMJE (http://www.icmje.org) ve Council of Science Editors-CSE
(https://www.councilscienceeditors.org) kurallarina uygundur.

ETIK KURALLAR
DEU Tip Derg, etik ve bilimsel standartlara uygun makaleleri yayimlar.

Yayin Kurulu, gonderilen tiim yazilar1 intihal ve yeniden yayinlama agisindan inceler. Eger etik bir
sorun saptanir ise Committee on Publication Ethics-COPE
( https://publicationethics.org/guidance/guidelines) rehberlerine uyulur.

Klinik arastirmalar i¢in “WMA Helsinki Deklarasyonu-insanlar ile yapilan Tibbi
Arastirmalarda Etik Ilkeler” (https:/www.wma.net/policies-post/wma-declaration-of-helsinki-
ethical-principles-for-medical-research-involving-human-subjects/), deney hayvanlari ile yapilan
calismalar icin “Hayvanlar ile yapilan Biyotip Aragtirmalarinda Uluslararast Rehber Ilkeler”
(http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-Final.pdf) ve “Laboratuvar
Hayvanlarinin Kullanim: ve Bakimi i¢in Kilavuz” (https://grants.nih.gov/grants/olaw/guide-for-the-
care-and-use-of-laboratory-animals.pdf) ile uyumlu olarak ilgili Etik Kurul onay1 alinmalidir. Etik
Kurul Onay Formunun bir kopyasi bagvuru sirasinda sisteme yiiklenmelidir.

Olgu sunumlarinin  hazirlanmasinda; hastanin mahremiyetinin korunmasma &zen
gosterilmelidir. Hastalarmn kimligini tanimlayici bilgiler ve fotograflar, hastane kayit numaras: ve
tarihler kullanilmamalidir. Olgu sunumlari i¢in, “Bilgilendirilmis Onam” alinmalidir.

Deneysel hayvan ¢aligmalarinda, agri ve huzursuzlugu en aza indirgemek igin yapilan
islemler yazinin i¢inde agiklanmalidur.

Yazar(lar), makalenin kaynaklandig1 arastirma ile ilgili olarak resmi ya da Ozel
kurumlardan aldiklar: finansal destek, bagis veya her tiirlii ticari baglant1 hakkinda editore bilgi
vermeli ve tesekkiir béliimiinde belirtmelidirler.
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YAZININ HAZIRLANMASI

Yazi Dili
DEU Tip Derg yaz dili, Tiirkce ve Ingilizce’dir. Gerek Tiirkge, gerekse Ingilizce yazilar
diger dilde baslik, 6z ve anahtar sozctikleri icermelidir.

Temel Ilkeler

DEU Tip Derg, International Committee of Medical Journal Editors-ICMJE tarafindan
hazirlanmis olan, “Biyomedikal Dergilere Gonderilen Makalelerin Uymas1 Gereken Standartlar:
Biyomedikal Yaymlarin Yazimi ve Baskiya Hazirlanmas1” (Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication) standartlarini
(http://www.icmje.org/recommendations) kullanmay1 kabul etmektedir.

Yazarlarin; randomize ¢alismalar i¢cin CONSORT, gozlemsel calismalar igin STROBE,
tanisal/prognostik c¢alismalar igin STARD, sistematik derleme ve meta-analizler i¢cin PRISMA,
deney hayvanlar ile yapilan preklinik ¢alismalar i¢cin ARRIVE, non-randomize davranissal ve
toplum saghg: girisimsel calismalar1 i¢cin TREND ve olgu sunumlari i¢in CARE kilavuzlarina
uymalar1  Onerilir. Bu raporlama kilavuzlarma EQUATOR agindan (www.equator-
network.org/home/) ve National Library of Medicine-NLM  “Research Reporting Guidelines and
Initiatives” baslikli web sitesinden (www.nlm.nih.gov/services/research report guide.html)
ulagilabilir.

Yazi Tiirleri

Arastirma makalesi

Bir arastirma makalesinin temel 6zelligi gercek orijinal arastirma igermesidir. Randomize
calismalar, gozlemsel ¢alismalar, tanisal/prognostik dogruluk calismalari, sistematik derlemeler ve
meta-analizler, pre-klinik deneysel hayvan c¢alismalari, randomize olmayan davranigsal ve toplum
tabanli calismalar arastirma makalesi olarak kabul edilirler.

Derleme makalesi

Derleme makalesi, bilgi birikimi ve deneyimi olan ve yetkin ¢alismalari ile bilime katkida
bulunmus uzmanlar tarafindan hazirlanan, tibbin 6zel bir alanindaki giincel bilgilerin kapsamh
olarak ele alindig1 bir yazi tiriidiir. Editor, segilen konuda 0Ozgiin ¢alismalar1 olan bilim
adamlarindan derleme yazisi talebinde bulunabilir.

Olgu sunumlar

Olgu sunumlari, az rastlanan ve tan1 ve/veya tedavisi zor olan hastalar ile ilgili, tip
literatiiriine yeni bilgi saglayan makalelerdir.
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Editore mektuplar

Bu tiir yazilar; daha onceden dergide yayinlanmis bir makalenin ©6nemine, eksik
kisimlarima veya gozden kagan bir oOzelligine vurgu yapmak {izere hazirlanir. Bu yazida
bahsedilen makalenin bashgi, yazar isimleri, yaym yili, cildi, sayis1 ve sayfa numaralar1 agikca
belirtilmelidir.

Dergiye basvuran makalelerin genel formati

Anahtar
Boliimler Kelime Sayi1si- Kelime Sayisi- Sozciik
Ana Metin * Oz Sayis1

Baslik, Oz, Anahtar 3500 250, 3-6
Aragtirma Sozciikler, yapilandirilmais:
Makalesi Giris, Gereg ve Yontem, Amag, Gereg ve

Bulgular, Tartisma, Yontem, Bulgular,

Kaynaklar Sonug

Baslik, Oz, Anahtar 5000 250, 3-6
Derleme Sozciikler, yapilandirilmamis
Makalesi Ana Metin(alt bagliklar

igerebilir), Kaynaklar

Baslik, Oz, Anahtar 1500 150, 3-6
Olgu Sunumu Sozctikler, yapilandirilmamis

Giris, Olgu, Tartisma,

Kaynaklar
Editore Mektup | yapilandirilmamis 1000 -

*Ana metin: Baslik, Oz, Anahtar Sozciikler, Kaynaklar, Tablolar, Sekﬂler HARIC

Yazinin Boliimleri
Baslik (Title)

Acik ve kapsayici olmali ve makalenin en 6nemli yonlerini tanimlamali. Bashk 150 harfi
asmamali, yanisira baslik sayfasinda 50 harfi asmayacak sekilde kisa bashk belirtilmelidir.

Oz (Abstract)

Arastirmanin igerigini dogru olarak yansitmali; amag, uygulanan baslica yontemler, baslica
bulgular ve temel sonuglar belirtilmelidir. Kaynak kullanilmamalidur.

Anahtar sézciikler (Key words)

Anahtar sozciikler; bilimsel yazinin ana basliklarini yakalamali, makaleye erisimi ve
indekslenmeyi saglayacak nitelikte olmalidir.




Ingilizce anahtar sozciikler, Index Medicus Medical Subject Headings (MeSH)
(https://www.nlm.nih.gov/mesh/meshhome.html); Tiirkge anahtar sozciikler, Tiirkiye Bilim
Terimlerine (https://www.bilimterimleri.com/) uygun olarak secilmelidir.

Giris
Giris boliimiinde ¢alismanin yapilmasini gerekli kilan 6n bilgiler ve ¢alismanin amaci ya da
hipotezi kisa ve net olarak agiklanmalidir.

Gerec ve Yontem

Bu boliim; calisma grubuna ve kaynak topluma iliskin 0Ozellikleri, yontemlerin
tanimlanmasini igeren teknik bilgiyi, cihazlar ve islemler hakkinda bulgularin yeniden
tiretilebilmesini saglayacak sekilde ayrintili  agiklamalari, istatistiksel yontemler hakkinda
calismaya uygunlugunu ortaya koyacak ve raporlanan bulgularin okuyucu tarafindan
dogrulanabilirligini saglayacak sekilde ayrintili agiklamalar: icermelidir.

Istatistiksel analiz i¢in kullanilan yazilim (lar) ve versiyonlar: belirtilmelidir.

“Gere¢ ve Yontem”, aynt zamanda ¢alismanin etik onayina ve bilgilendirilmis onama dair
bilgileri igermelidir. Etik Kurul Onayi, tarih ve numara ile belirtilmelidir. Insanlar ile yapilan
arastirmalarda ve olgu sunumlarinda, hastalardan ve goniillillerden “Bilgilendirilmis Onam”
alindigin belirten bir ifade yazida yer almalidir.

Bulgular

Bulgular; metinde, tablolarda ve grafiklerde mantikli bir sira ile sunulmalidir. Tablo ve
grafiklerde yer alan tiim bulgular metinde tekrarlanmamali, sadece 6nemli bulgular vurgulanmali ve
Ozetlenmelidir. Benzer sekilde, grafikler ve tablolar da birbirinin tekrar1 olmamali; grafikler cok
sayida veri barindiran tablolara alternatif olarak kullanilmalidir.

Tablolar ve Tablo Basliklari

Tablolar, ana metin i¢inde degil, her biri ayr1 sayfalarda olmak {izere ayr1 bir dosya halinde
sisteme ytiiklenmelidir. Tablolar, metni tamamlayici ve agiklayici olmali, metin igerisinde sunulan
verilerin tekrarini icermemelidir. Tablolar ac¢ik ve anlasilir bigcimde diizenlenmelidir. Her bir tablo
kisa ve agiklayic bir baghga sahip olmali, bu bagliklar tablonun iistiinde yer almalidir. Tablolar,
metin icindeki gegis sirasina uygun olarak Arabik (1,2,3,...) rakamlar ile numaralandirilmali ve
metinde parantez i¢cinde yazilmalidir.

Tablolarin iginde kullanilan kisaltmalar, ana metin iginde tanimlanmis olsalar bile,
tablonun hemen altinda tanimlanmalidir. Baska kaynaklardan veri alinmis ise, kaynak dipnot
olarak belirtilmelidir. Dipnotlar i¢in simgeler su sekilde siralanmalidir: *, **, ***, 1, 1, §, .
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Sekiller ve Sekil Alt Yazilar

Sekil, resim, grafik ve fotograflarin tiimii “Sekil” olarak adlandirilmali ve ayr1 birer dosya
olarak (TIFF veya JPEG formatinda) sisteme eklenmelidir. Sekiller, en az 300 DPI ¢oziiniirliikte,
net ve en az 100x100 mm boyutunda olmalidir. Sekillerin tizerinde oklar, ok bagliklari, yi1ldiz ve
benzeri simgeler, seklin alt yazisinda yer alan agiklamalar1 desteklemek tizere, kullanilabilir.
Sekillerin tizerinde, bir bireyi ya da kurumu belirten herhangi bir bilgi yer almamalidur.

Sekiller, metin iginde gecis sirasinda uygun olarak Arabik rakamlar ile numaralandirilmali
ve metinde parantez iginde yazilmalidir.

Sekillerin agiklamalari, ana metnin sonunda listelenmelidir. Sekillerin alt boliimleri var ise,
sekil agiklamalar1 asagidaki formata uygun olarak yapilandirilmalidir:

Ornek: Sekil 1. a-b. Lamina propria ve submukozada kalretininin immunohistokimyasi.
(DAP, x200). Ganglionik zon +++ (a), Hipoganglionik zon ++ (b).

Baska yerde yayinlanmis olan sekiller kullanildiginda, bu konuda izin alinmis olmas:
yazarin sorumlulugundadir.

Tartisma

Tartisma; ana bulgularin literatiir egliginde yorumlanmasini igerir. Calismanin yenilik
iceren ve onemli Ozellikleri yanisira kisithliklar: da belirtilmelidir. Bu boliimde ayrica; konu ile
ilgili daha ileri ¢alismalar/ klinik uygulamalar/izlenecek yontemlere dair oneriler gelistirilmelidir.
Tartigmanin son paragraf(lar)1 makalenin sonucunu 6zetlemelidir.

Tesekkiir

Eger varsa, destekleyen kisi ya da kurumlara iligkin bilgi ve tesekkiir bu boliimde yer
almalidir. Ornegin sadece teknik destek veren ya da makalenin yazilmasina yardimci olan ancak
yazarlik kriterlerini karsilamayan kisiler bu boliimde anilmalidir. Finansal destek ve malzeme
destegi de bu boliimde yer almalidir.

Kaynaklar
Yazarlar, makale konusu ile dogrudan ilgili en giincel kaynaklar1 kullanmalidir.

Kaynaklar metindeki gecis sirasina gore Arabik rakamlarla numaralandirilmal ve
dizilmelidir. Kaynak numarasi, metnin icinde yazar adi belirtildi ise yazar adindan hemen
sonra, diger durumlarda ciimle sonunda parantez i¢inde belirtilmelidir.

Kaynak gosteriminde, Vancouver stili kullanilmalidir.

Dergilerin kisa isimleri MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals) stiline
uygun olmalidir. Alt1 ya da daha az sayidaki yazara kadar tiim yazarlar yazilmali, yedi ya da daha
fazla yazar varsa ilk alt1 yazar yazilip, Tiirkge makalelerde "ve ark.", ingilizce makalelerde “et al.”
ibaresi kullanilmalidir.
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Kaynaklarin yazim stili ve noktalamalar ile ilgili olarak ayrintih bilgi ve Orneklere
https://www.nlm.nih.gov/bsd /uniform requirements.html web adresinden ulasilabilir. En
sik kullanilan kaynak tiirlerine dair ornekler asagida yer almaktadir

Dergi Makaleleri
e Standart dergi makalesi (alt1 ya da daha az sayida yazar):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can J Psychiatry.
2016;61:154-8.

e Standart dergi makalesi (yedi ya da daha fazla sayida yazar):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Ek sayi(supplement) da yer alan makaleler:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.

e Editoryal:

Dirchwolf M, Marciano S, Martinez ], Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

e Basum oncesi elektronik olarak yayimlanan makaleler:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur ] Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Kitaplar ve Diger Monograflar

e Kitap: Nussbaum RL, Mclnnes RR, Willard HF, editors. Genetics in Medicine. 6th ed.
Pennsylvania: WB. Saunders; 2001.

e Kitap boliimii: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth KS,
editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

e Tiirkce kitap béliimii: Uysal S. Biyolojik Degiskenlik ve Referans Aralik. Tibbi Laboratuvar
Yonetimi (1) icinde Ed: Onvural B, Coker C, Akan P, Kiime T. Meta Basim, [zmir 2019; 301-307.

Elektronik Materyal

e Sadece internet’de yer alan dergilerde yayimlanan makaleler:
Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):0214040. doi:
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10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0214040

e Bir web sitesinin bir béliimii: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.

YAZININ GONDERILMESI

Liitfen makaleleri tamamiyle “online” olarak https://www.journalagent.com/deutip/ adresine
gonderin. Bu adrese, derginin web sayfasindan da (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/)
ulasabilirsiniz.

Iletisim kurulacak yazarm, tam iletisim adresi, telefon (is, GSM) ve e-posta adresi dahil yer
almalidir.

Makaleyi gondermeden dnce; liitfen asagidaki kurallara uyuldugundan emin olunuz:

— Kisaltmalar ilk kez kullanildig1 yerde agiklanir ve parantez iginde gdsterilir. Baghk ve Ozde
kisaltma kullanimindan kaginilmalidir.

— Metinde, tablolarda ve sekillerde ondalik kesirler Tiirkge’de virgiil; Ingilizce’de nokta ile
ayrilmalidir.

— Olgiim sonuglar1 ve istatistiksel veriler, ciimle basma denk gelmedikge rakamlar ile
yazilmalidir. Birimi olmayan ve dokuza esit ya da kiiciik sayilar yaz1 ile yazilmalidir.

—  Olgiim sonuglar1 metrik birimler ile ifade edilmelidir. Laboratuvar sonuglarinin kullanilmakta
olan yerel birimler yanisira International System of Units (SI) ile ifade edilmesi uygundur.

— Tlaglarin ticari isimleri yerine jenerik isimleri kullanilmalidir.

— Hastaliklarin isimleri, Diinya Saglk C)rgiitﬁ’nﬁn https://www.who.int. adresindeki web
sitesinde belirtilen baghiklara uygun olmalidir.

Gonderimi tamamlamadan o6nce; asagidaki tiim dosyalarin yiiklendiginden ve tiim bilgilerin
girildiginden emin olunuz:

- Baglik sayfas1 asagidakileri icermelidir:
- Yazmun bashg ve kisa bashig1
- Yazarlarin her birinin adi,soyadi, kurumu, béliimii ve akademik {invar
- Tletisim kurulacak yazarin e-posta adresi ve tiim iletisim bilgileri
- Ana metnin ve 0ziin kelime sayisi, tablo sayis1 ve sekil sayisi, kaynak sayis1
- Calisma 6nceden tez ve/veya bildiri seklinde sunuldu ise bilgilendirme
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- Destek veren kurum ve/veya kisiler var ise bilgilendirme
- Qikar ¢atismasi beyaru

- Oz

- Anametin

- Tablolar

- Sekiller

- Etik Kurul Onay1

- Yayimn Hakki Devir Formu

- Tesekkiir (eger gerekli ise)

- Tium yazarlarin ORCID bilgileri

Revizyon gerektigi durumlarda yazar, yazinin revize versiyonu yanisira danismanlarin belirttigi
konularin her birinin nasil ele alindigini ve/veya diizeltildigini ayrintili olarak aciklayan bir
“Danismanlara Yanit” belgesini sisteme yiiklemelidir. Revize yazi tizerinde yapilan diizeltme ve
degisiklikler isaretlenmis olmalidir.

KABUL SONRASI

Son kontrol (proof): Yayimlanmak iizere kabul edilen yazilar, dil bilgisi kurallari, noktalama ve
format agisindan gozden gegirilir; daha sonra PDF formatinda iletisim yazarma son kontrol i¢in
gonderilir. Bu asamada 6nemli degisiklikler yapilmaz. Yazarin bu son kontrolii, 2 giin i¢inde
tamamlamasi beklenir.

DOI numarasi: Son kontroliin ardindan, yazilara DOI numaralar: alinir.

Basilan yazilar: Yazarlar, makalelerine PDF formatinda, elektronik dosya olarak herhangi bir
ticrete 6demeden ulasabilirler.

iletigim:

Dokuz Eyliil Universitesi Tip Fakiiltesi

DEU Tip Derg Yayin Koordinatorliigi

35340 — IZMIR

E posta: tipdergisi@edeu.edu.tr

Tel: 0090 232 412 2263

Web adresi: https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/
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INSTRUCTIONS FOR AUTHORS

1. Scope and Main Policies of the Journal
Copyright and Authorship
Ethical Guidelines
Preparation of the Manuscript
a. Language
b. Basic Principals
c. Types of Articles and General Format
d. Manuscript sections
5. Submission of the Manuscript
6. Post Acceptance

Ll

SCOPE and MAIN POLICIES

Journal of Dokuz Eylul University Medical Faculty (] DEU Med) is published by Dokuz
Eylul University Medical Faculty three times a year. The journal publishes basic and clinical
research articles from all fields of medicine, review articles on up-to-date topics, case reports,
editorials and letters to the editor. Article submissions need to be made electronically
(https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).

It is essential for a submitted article to be non-previously published or under consideration
in any other printed or electronic media. If a submitted manuscript has previously been presented
at any meeting, the name, date and city in which the meeting was held should be stated in the title
page. Besides, it should be mentioned whether a submitted manuscript is a preliminary study or
part of a thesis.

The scientific, ethical and legal responsibility for data, opinions and statements of
published articles belong to the author(s). The Editors, Editorial Board, Publisher and Dokuz Eylul
University Medical Faculty disclaim any responsibility on these issues.

All manuscripts will pass through a pre-evaluation process by the Editorial Board as to
whether a submitted manuscript is prepared in accordance with the journal’s scope and
manuscript preparation rules. The editors may decide to reject or request revision of the format
before assigning the manuscript to reviewers.

J DEU Med is a double blind journal and the manuscripts are assigned to at least two
reviewers selected among specialists in the related field. ] DEU Med aspires to notify authors
about the review decision within 6-8 weeks following submission. Considering the suggestions of
the reviewers, the editor may request revision of the article. The revision should be completed
within 8 weeks. If the revised version of the manuscript is not submitted within the allocated time,
the manuscript will be evaluated as a new submission.
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The authors will be informed about the final decision (rejection / acceptance) for the article
by the editor.

Any requests for withdrawal of manuscripts close to the final decision, without reasonable
explanation, will be rejected.

All authors of a manuscript accepted for publication should consent that editors could
make corrections without changing the basic meaning of the text of the manuscript written.

No charge is requested from the author(s) regarding the evaluation and/or publication
process of the manuscripts submitted to ] DEU Med.

COPYRIGHT and AUTHORSHIP

The author(s) should transfer all their local and international copyrights of their submitted
article to “] DEU Med” by the “Copyright Transfer Form” (FORM 1) signed by all authors.

The contribution of each author to the article should be clearly defined on the form.

Following the submission of the article, no change is possible concerning the names or
order of the authors. Practices of the journal on this subject are in accordance with the rules of the
International Committee of Medical Journal Editors (ICMJE) (http://www.icjme.org) and Council of
Science Editors (CSE) (https://www.councilscienceeditors.org).

ETHICAL GUIDELINES
J DEU Med, accepts articles in accordance with the ethical and scientific standards.

The Editorial Office inspects all submitted manuscripts concerning plagiarism and duplication. If
an ethical problem is detected, the editorial office will act according to the Committee on Publication
Ethics (COPE) (https://publicationethics.org/guidance/guidelines) guidelines.

For clinical research studies, the approval of Ethics Committee in accordance with “WMA
Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects”
(https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/); for studies involving animals the approval of
Ethics Committee in accordance with “International Guiding Principles for Biomedical Research
Involving Animals” (http://iclas.org/wp-content/uploads/2013/03/CIOMS-ICLAS-Principles-
Final.pdf) and/or "Guide  for  the care and  use  of lubomtory animals”
(https: ' i
required. A copy of the Ethics Committee Approval Form should be submitted online.

Case reports should be prepared with care for the patient privacy. Any kind of definitive
information or photographs, hospital registry number or dates which will define the identity of the
patient should not be used. Informed consent must also be obtained for case reports.

For experimental studies on animals, measures taken to reduce pain and discomfort should
be clearly stated.
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The authors should acknowledge and provide information to the Editor on grants or other
financial interests or affiliations with institutions, organizations, or companies relevant to the
manuscript.

PREPARATION OF THE MANUSCRIPT

Language

J DEU Med accepts the articles written in Turkish and in English. The Turkish as well as the
English manuscripts should include title, abstract and keywords in both languages.

Basic Principles
J DEU Med uses the standards called “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication” (http://www.icmje.org/recommendations)
stated by ICMJE.

The authors are recommended to follow CONSORT guidelines for randomized
trials, STROBE  guidelines for observational studies, STARD for diagnostic/prognostic
studies, PRISMA for systematic reviews and meta-analysis, ARRIVE for animal pre-clinical
studies, TREND for non-randomized behavioral and public health intervention studies and CARE
for case reports. The reporting guidelines are available at the EQUATOR Network (www.equator-
network.org/home/) and the NLM’s “Research Reporting Guidelines and Initiatives”
(www.nlm.nih.gov/services/research report guide.html)

Types of articles accepted for submission

Research article

The main feature of a research article is that it contains substantial novel research.
Manuscripts on randomized trials, observational studies, diagnostic/prognostic accuracy studies,
systematic reviews and meta-analysis, animal pre-clinical studies, non-randomized behavioral and
public health intervention studies are considered as research articles.

Review article

Review article is a comprehensive discussion of the recent knowledge on specific topics in
medicine, prepared by experts with extensive knowledge and experience in the field who have
contributed to the scientific literature. The editor may invite scientists with original research for
review articles.

Case report

Case reports are articles about patients which are unique and difficult to diagnose and/or
treat and provide new information for the medical literature.
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Letter to the Editor

This type of manuscript discusses the importance, missing parts or an overlooked structure
of a previously published article. Authors can also submit their comments to the editor on a subject
which may be in the reader’s field of interest especially on educational cases, in the Letter to the
Editor form. Volume, year, issue, page numbers, title and author names of the article mentioned in

a Letter to the Editor should be stated clearly.

General format and length of types of articles accepted for submission

Sections Word Count Word Count Number
of the in of
Main Text* Abstract Keywords
Research Article Title, Abstract, Keywords, 3500 250, 3-6
Introduction, Materials and structured into:
Methods, Results, Objective,
Discussion, Conclusion, Materials and
References Methods,
Results,
Conclusion
Review article Title, Abstract, Keywords, | 5000, 250, 3-6
Main Text, References may include unstructured
subheadings
Case Report Title, Abstract, Keywords, 1500 150, 3-6
Introduction, the Patient, unstructured
Discussion and References
Letter to the unstructured 1000 - -
Editor

* the main text: excluding Title, Abstract, Keywords, References and Tables-Figures-Images

Manuscript Sections

Title (Baslik)

The title should be clear and comprehensive and should describe the most important aspects of the
complete article. The title should not exceed 150 characters and the short title should not exceed 50
characters.

Abstract (0Oz)

The abstract should accurately reflect the content of the article and include the aim of the study,
basic procedures, main findings and fundamental conclusions. No references are used in the
abstract.

Keywords (Anahtar sozciikler)

The key words are chosen to enable retrieval and indexing. Acronyms should be avoided. The
keywords should be concordant with the Index Medicus Medical Subject Headings (MeSH) terms
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(https://www.nlm.nih.gov/mesh/meshhome.html). For Turkish “Anahtar Sozciikler” please follow
Tiirkiye Bilim Terimleri (https://www.bilimterimleri.com/).

Introduction

The “Introduction” section explains briefly and clearly the background and the objective of, or the
hypothesis tested by the study.

Materials and Methods

This section includes the description of the participants and the source population; technical
information including the identification of methods, equipment and procedures in sufficient detail
to allow others to reproduce the results; description of statistical methods with enough detail to
establish the appropriateness for the study and to enable the verification of the reported results.

The statistical software pacakage (s) and versions used for statistical analysis should be specifired.

The information about the Ethics Commitee Approval, including the date and number should be
stated in the “Materials and Methods” section. For articles concerning research on humans, a
statement should be included that shows Informed Cconsent of patients and volunteers was
obtained .

Results
The results should be presented in logical sequence with the main or most important findings first.

Authors should take care not to repeat all the data in the tables or figures in the text. The text
should include only the main findings. Similarly the data should not be duplicated in tables and
graphs and graphs should be utilized as alternatives to tables with many entries.

Tables

Tables should be presented within the main document following the reference list with each table
on a separate page. The tables should be explanatory for the text and should not duplicate the data
given in the text. The tables should be numbered with Arabic numerals consecutively in the order
they are referred to within the main text. A descriptive title should be provided for all tables and
the titles should be placed above the tables. Abbreviations used in the tables should be defined
below the tables even if they are defined within the main text. The symbols for footnotes may be
aligned as: *, **, *** 1, 1, §, {. Tables should be arranged clearly to provide an easy reading. If data
has been obtained from other sources, it is the authors responsibility to obtain permission and the
source should be indicated as a footnote.

Figures

The figures, graphics and photographs are all named as “Figure” and should be submitted as
separate files (in TIFF or JPEG format). The minimum resolution of each submitted figure should
be 300DPI, and the figures should be clear in resolution and large in size (minimum dimensions
100x100 mm). Thick and thin arrows, arrowheads, stars, asterisks and similar marks can be used
on the images to support figure legends. Any information within the images that may indicate an
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individual or institution should be blinded. The figures should be numbered with Arabic
numerals consecutively in the order they are referred to within the main text. Figure legends
should be listed at the end of the main document. When there are figure subunits, the figure
legends should be structured in the following format:

Example: Figure 1. a-b. Immunohistochemistry of kalretinin in lamina propria and submucosa.
(DAP, x200). Ganglionic zone +++ (a), Hypoganglionic zone ++ (b).

It is the responsibility of the authors to acquire copyright permissions if any tables, figures and
other images previously printed are used in their manuscript.

Discussion

The discussion contains the explanations of the main findings in the light of literature. The new
and important aspects as well as the limitations of the study should be stated. The implications for
future research/clinical practice/policy also need to be explored. The last paragraph(s) of the
discussion should summarize the conclusions of the study.
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References
The authors should use up-to-date references directly related to the subject of their article
and take care to use Turkish references when sufficiently relevant.

References should be numbered with arabic numerals in the order of citation in the main
text. References should be indicated in paranthesis at the end of the sentence or just after the
author’s name if mentioned in the text.

The references should follow the Vancouver style .

Abbreviations of journal titles should be done in accordance with journal abbreviations used in
MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/journals). ~ For publications with 6 or fewer
authors, a list of all authors is required, for publications with 7 or more authors, the first 6 authors
should be listed, followed by “et al”.

Detailed information about reference styles and punctuations with samples are available at
https://www.nlm.nih.gov/bsd/uniform_requirements.html. Please find below the examples for the
most frequently used references:

Articles in Journals
e Standard journal article (with six or less authors):

Kutcher S, Wei Y, Coniglio C. Mental health literacy: past, present, and future. Can J Psychiatry.
2016;61:154-8.
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e Standard journal article (with seven or more authors):

Zhou S, Ma Y, Shi Y, Tang L, Zheng Z, Fang F, et al. Mean platelet volume predicts prognosis in
patients with diffuse large B-cell lymphoma. Hematol Oncol. 2018;36:104-9.

e Article in a supplement:

Yoon RS, Patel JN, Liporace FA. Nail and Plate Combination Fixation for Periprosthetic and
Interprosthetic Fractures. ] Orthop Trauma 2019;33 (Suppl 6):518-520.

e Editorial:

Dirchwolf M, Marciano S, Martinez J, Ruf AE. Unresolved issues in the prophylaxis of bacterial
infections in patients with cirrhosis. [Editorial] World ] Hepatol. 2018;10:892-7.

e Article published electronically ahead of the print version:

Stanojcic N, Hull C, O'Brart DP. Clinical and material degradations of intraocular lenses: A review.
Eur ] Ophthalmol. 2019 Aug 6: 1120672119867818. [Epub ahead of print]

Books and Other Monographs

e Book with editor(s) as author: Nussbaum RL, McInnes RR, Willard HF, editors. Genetics in
Medicine. 6th ed. Pennsylvania: WB. Saunders; 2001.

e Chapterin a book: Kelly A, Stanley CA. Hyperinsulinism. In: Sarafoglu K, Hoffman GF, Roth
KS, editors. Pediatric Endocrinology and Inborn Errors of Metabolism. 1st ed. New York: Mc
Graw-Hill Companies; 2009:465-78.

Electronic Material

e Article only the internet:

Rolfsjord LB, Skjerven HO, Bakkeheim E, Berents TL, Carlsen KH, Carlsen KCL. Quality of life,
salivary cortisol and atopic diseases in young children. PLoS One 2019 Aug 30;14(8):e0214040. doi:
10.1371/journal.pone.0214040. Erisim adresi:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.02 14040

e Part of a homepage/Web site: European Clinical Research Infrastructure Network [Internet].
Trial Management. [Erisim tarihi: 02 Eyliil 2019]. Erisim adresi:
https://www.ecrin.org/activities/trial-management.

SUBMISSION of the MANUSCRIPT

Please submit manuscripts exclusively online at: https://www journalagent.com/deutip/ which is
also available at the web site of the journal (https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/).
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Before submitting the manuscript please ensure the following :

The abbreviations must be defined the first time they are used and should be displayed in
parentheses after the definition. Authors should avoid abbreviations in the title, abstract and at
the beginning of the sentences.

Decimal fractions in the text, tables and figures should be separated by decimals points in
sections in English and commas in sections in Turkish.

Measurements should be reported in metric units. It is appropriate to state the laboratory
results in the International System of Units (SI) as well as the local units being used.

Measurements and statistical data should be stated as numbers unless at the beginning of the
sentence. Numbers with no unit and <9 should be stated in written form.
Generical names of the drugs should be preferred instead of the commercial names.

The names of the diseases should be in accordance with the Health Topics of World Health
Organization stated at https://www.who.int.

Before ending the submission, please bu sure that all files below are uploaded:

- Title page
0 The title and short title

0 The name, affiliation and academic degree of each author
0 The e mail address and full contact information of the correspondance author
0 The word count for the main text and the abstract
0 Number of figures, tables and number of references
0  The information about whether submitted manuscript has previously been presented at a
meeting (name, date, city) and whether it is a preliminary study or part of a thesis
0  Sources of support
0 Conlflict of Interest declaration
- Abstract
- Main text
- Figures

- Ethical approval and informed consent

- Transfer of Copyright Aggreement Form
- Acknowledgements (if necessary)

- ORCID IDs of all authors

If a revision is required, along with the revised version of the manuscript, the author should

submit a “Response to Reviewers” which states in detail how each issue raised by the reviewers
has been covered. The revised manuscript should be marked and/or annotated regarding the
revisions.
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POST ACCEPTANCE

Proofs: Manuscripts accepted for publication are edited for grammar, puctuation and format; then
a PDF proof is sent to the corresponding author to check for editing and type setting accuracy.
Major changes to the articles as accepted for publication will not be considered at this stage. The
author is expected to complete the proof check within 2 days.

DOI number: Following the proof check, the manuscripts are provided with a DOI number and
published on the journal’s webpage.

Offprints: The electronic files of typeset articles in Adobe Acrobat PDF format are provided free of
charge.

Correspondance:

Dokuz Eyliil University Medical Faculty

] DEU Med Editorial Office

35340 — [ZMIR/TURKIYE

E mail: tipdergisi@deu.edu.tr

phone: 0090 232 412 2263

Web site: https://tip.deu.edu.tr/tr/tip-fakultesi-dergisi/
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